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“Hay4ynn tpynoBe Ha CYbB — IlnoBauB” e HEepHOIHYHO,MHIICKCUPAHO, PELICH3UPAHO U pedepupaHo
Hay4HO m3naHue Ha IInoBauBckus kimoH Ha Chlo3a Ha ydeHHWTe B bwirapus, Hali-romsMara u aBTOPUTETHA
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Ha CYb- Ilnosaus. [Ipuemar ce 3a nmyOnuKyBaHe M CTaTMM Ha OBJITapCKH M YYXKJIECTPAHHU YUYCHHU CpEILy
3aIUIaliaHe 1Mo IpHeTa OT YIPaBUTEIHHS ChBET TapHuda.
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Cepust B. Texnuka u Texnonoruu ISSN 1311-9419

Cepust I. Meauuuna, dpapmanus u nenrania meauiuna ISSN 1311-9427

Bewmuky myOnuKyBaHM MaTepHald ce PEeleH3UpaT OT YTBBPJACHH M BOJCHIM B CHOTBETHATa HaydHA
007aCT CTIENHATNCTH.
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E®EKT HA KOMBUHUPAHATA BUCOKOJIUIIU/IHA-
BUCOKOBBIVTIEXUAPATHA AUETA BbPXY TEIVIOTO HA
MBXKXKHU U KEHCKHU IIVIBXOBE
Ilersp Xpucues, Karepuna I'eopruesa, Ilenka AunrenoBa, Ilena Aranacoa*
K-pa Pusuosnorus, K-pa AHaromusi*, MenuuuHckn GaKyJITer,
Menuuuncku Yausepcurer -Iliosaus

EFFECT OF COMBINED HIGH-FAT HIGH-CARBOHYDRATE DIET
ON THE WEIGHT OF MALE AND FEMALE RATS

Petar Hrischev, Katerina Georgieva, Penka Angelova, Pepa Atanasova*

Dept. of Physiology, Dept. of Anatomy *, Faculty of Medicine,
Medical University - Plovdiv

Abstract

High fat and high carbohydrate diets are widely used in contemporary society in western
countries. Their effect on body weight is studied mainly in people and less in animals, especially
in male rats. Female animals are almost not used for such experiments. The aim of our work was
to follow the influence of a combined high-fat, high-carbohydrate diet for 16 weeks on male and
female rats. We found that this diet regime leads to obesity. Body weight is statistically increased
in both male and female animals. It is more manifested in male rats than female ones.

Key words: high-fat high-carbohydrate diet, rats, obesity

YBOJ

BucokonunuaHaTa ¥ BUCOKOBBIVIEXHpATHATA JHETH B ChYEeTaHHE ¢ HaMayeHa (u3nuecKa
AKTHBHOCT Ca LIMPOKO Pa3npOCTPaHEHH B ChbBPEMEHHOTO 001IecTBO. JJoka3aHo e,4e Te BOIAT /10
pa3BUTHE Ha 3aTIbCTABaHE M MeTabomuTeH cuHapoM (Salmenniemiet al., 2004; Dekker et al.,
2010; Angelova, 2015). M3cnenBanusTa B Ta3W HACOKAa ca M3BBPIICHH INPEIAMHO IPU XOpa H
MO-MaJIKO NP OIHUTHH XUBOTHH. E(QEKTHT Ha pa3IUuHK JUETHYHN PEXKUMH € TPOCIIE/ICH [TaBHO
TIpH TThX0BE OoT MBKKH mo(Lim et al., 2016). CrobmaBa ce, 4e MpOABIHKATEITHOTO TPHIIOKEHHE
Ha BucokoymnuaHa (Helge, 2002) wnu ¢pyxro3na auera (Rutledge, 2007) moBumasar TerioTo
Ha MBXKH IUTbXOBe. [IpuiioxkeHre Ha KOMOWHHMpaHa BUCOKOBBIVIEXHIPATHA-BHCOKOIHITHIHA
JIMETUYHA Mporpama ¢ U 0e3 100aBeH X0JIeCcTeposl MPH MBKKH TUTHX0BE 32 16-CeIMHUII BOAH 10
CUTHHU(UKAHTHO YBEIWYCHNE Ha MHJIEKCA TeJleCHa Maca Ha )kuBOoTHUTE (Angelove et al.., 2013).
JlaHHKTE OTHOCHO BIIMSIHUETO HA TO3M XPAHUTEJICH PEXKUM IPH KEHCKH KUBOTHH Ca OCKBIHU U
KacasT IJIAaBHO OBapUaJieH CHHPOM.

IlenTa Ha HacTosImaTa paboTa e fa ce mpocieny epexra Ha KOMOMHUpaHaTa BUCOKOIHUITH THA-
BHUCOKOBBIJIEXU/IPATHA JHMETa BbPXY TEINIOTO Ha MBKKH M JKCHCKH ILTBXOBE, C OIVIE/ CIIE/IBaHe
npernopbkuTe Ha National Institute of Health (CAILl) 3a npoBexaane Ha poOy4YBaHUS MTapajeTHO
U TP JIBaTa 1ojia
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MATEPUAJI U METOU

W3nomn3Banu Osixa MbxkH (n=16) nkeHckn (n=16) murpxoBe, moposa Wistar, ¢ HadaIHa TeJlecHa
Mmaca 160-180 g., oTriexxjaHu B CaMOCTOSITENTHY METaOOINTHU KIETKH, pu Temreparypa 20 +
2°C, KOHTpONHMpaHa BIaKHOCT 1 12:12 h cBeTha-THMeH nepuoa. ExcniepiMeHTHT Oerire 0o100peH oT
Komucusita no eTH4HO OTHOIIEHHE KbM XMBOTHHUTE, KbM bbirapckara areHIus mo 6e30macHoCT
Ha xpanure (paszpemmtenso Ne 119 or 18.06.2015r.). B noxrorsurenHus nepros BCHYKH IIHXOBE
IprueMaxa CTaHAapTHa BHBapHa XpaHa 3a JIBE CEIMHIIH, JOKaTo Ce aJalTHpaT KbM YCIIOBHATA
B MerabonuTHUTE KieTku. Cnen toBa monoBuHara (n=8) ot Mexkure (MD) u xenckure (FD)
TUTBXOBE OsXa MOAJIOKEeHW Ha KOMOMHMpPaHa BUCOKOJIMITMIHA ¥ BUCOKOBBIVIEXUAPATHA AMETA, a
Jpyrara IoJIOBUHA NpueMaxa cTaHiapTHa BuBapHa xpana (koHtponr MC u FC) 3a 16 ceqmur.
[Ipuemanara xpaHa OT KOHTPOJIHHTE I'PyIH Oele che cleqHus cheras: OenToim - 13.45g /100g,
Macta - 3.40 g / 100g, Berexunparu - 51.6 g /100g. [Ipm xomMOMHHMpara BHUCOKOJIUIHIHA-
BHCOKOBBIVIEXU/IPaTHA JIMETA ChCTaBBT Ha XpaHara Oemre: Oentwim - 13.45g /100g, macth —
14.4 g /100g, Bpriexuaparu - 61.6 g / 100g. Ilpuerara xpanara or MC u FC rpynure Gemre ¢
eHepruiiHochabpkaHne2908 kcal/kg, a Tazu Ha MD u FD rpynure — 4298 kcal/kg. Tenecnara
Maca Ha BCSKO XMBOTHO Oellle M3MEpBaHa BEIHBK CEJAMHYHO M C€ W3BBpINBAIlE CYTPHUH C
mudepOnarya BezHa (3AB, bwirapus). Enun uac npenu ToBa xpaHara Oelre BpeMEHHO OTHEMEHa
W CcJIeJ OIIpEeITHETO Ha TeJecHaTa Maca ce Bphluaie B MerabonutHuTe KieTku. [lomyuennte
pesynTaru Osixa aHanu3upany upe3 two-way ANOVA for repeated measures.

PE3VYJIITATHU

[Tpenn HawyanoToO HAa €KCHEPHMEHTa HSAMAlle CTaTUCTUYECKH 3HAaYMMH PasiMK{ B Teriara
Ha onuTHUTe XMUBOTHH (MC-182.13+£9.64g, MD-184.75+13.66 g, FC-172.00+16.49g, FD-
176.25+14.39g,P>0.05). Ot BrOopa cenmMuIia 10 Kpasi Ha CKCIIEPUMEHTa MBKKUTE JKUBOTHHU OsIxa
C TO-BHCOKA TeJeCHa Maca OT JKeHCKUTE. [1oabT nMa CHUrHM(UKAHTEH OCHOBEH €(EKT BBbpPXY
TEINIOTO Ha ONMUTHUTE KUBOTHU. (Dur.1)
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®urypa 1. TenecHa maca Ha MBXKKH U )KEHCKH ILTbX0BE (g) B Xo1a Ha oruta (¥P<0.05).

Jlo necera ceaMuia JTUETHUHHUAT PEKHUM HsMalle CUTHU(DUKAHTEH OCHOBEH €(eKT BBPXY
TernoTo Ha mrbxosete. (Tabdm. 1)



Owk Iwk 2wk Iwk 4wk Swk 6wk Twk 8wk wk 10wk
MC 18213964 20275:1037 22520 24242466  255.12+26.03 285.05¢31.78 296.75+34.23 314.5£38.16 304.13+41.57 327.75+41.84 341.75+42.76
MD  184.75£13.65 206.75£1795 229.75:22.01 2432214 260.87+20.57 277.62+26.04 287.25+34.80 305.12439.67 314.5+41.07 326.38+43.55 330:42.73
FC 17241649 1821342110 201.88£21.05 209.38£22.38 207.88+21.65 224.25+25.38 230.75+29.31 243.1329.88 24738+29.45 254543647 262.13£35.33
FD 176255144 192£1036  217.38£9.60 221.88+13.08 231.75£16.59 241.8828.54 251.13425.73 266.5+28.95 271.88£28.35 274.5436.80 264.75:27.54
P>0.05 P>0.05 PO0S P05 P05 P0S P05 P05 P05 P0S P>).05

Tabm.1 Temecua maca 0-10Ta ceqmura

Or 12-Ta cenmuua 10 Kpast Ha eKCIIEPUMEHTa AUSTHYHO MAHUITYJIMPAHUTE KUBOTHU MMaxa
Mo-BUCOKO Tero oT koHTpomHuTe (P<0.05), T.e. mpumoxeHata aAueTa WMaile CUTHH()UKAHTCH
OCHOBEH e()eKT BbpXy TesecHara Maca. Ha 16-Ta cexmuna, JUETHYHO MaHUITYJIUPAHUTE KUBOTHU
0s1Xa C TIO-BUCOKO TEINIo cupsMo KoHTpoiauTe (357.33 £+ 12.24 ge/y 320.42 + 12.24 g, P<0.05),
T.¢. Oele MoCTUTHATO 3aTIbCTsIBaHe. (Pur.2)
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@urypa 2. Terno na onutHKTE rpynH (g) oT 11 cenm. 1o kpas Ha ekcniepumenTa. #P=0.078,
*P<0.05tueTnyHm ¢/y KOHTPOIH.

[Tpu aHanu3upane Ha JaHHUTE 33 IPOMEHH B TeJIECHATa Maca M0 BpeMe Ha eKCIIEPUMEHTA He
YCTaHOBUXME CTATHCTHUYECKH 3HAYMMO MEXy(HaKTOPHO B3auMoieiicTBIE

OBCBXJIAHE U 3AK/IIOYEHHUE

[TonmyyennTte pe3ynTaTd TOKa3BaT, 4 HpH 16-CeIMHUYHO MPHUIOKEHHE HAa KOMOWHHpaHa
BHCOKOJIUITNIHA-BUCOKOBBIVIEXUPATHA JTUETAa KAKTO TPH MBKKHTE, Taka M TMPH JKCHCKUTE
JKUBOTHH Oelle TMOCTHIHATO 3aTiIbCTsABaHe. Te3u pe3yiTard MOTBbpIKAABaT JaHHU OT HAIlU
MPEUIITHE POYYBAHUS CAMO BbPXY MBXKKH IUIBXOBE, MPH KOUTO 16-CEIMHUYHOTO MPUIIOKEHHE
Ha KOMOMHHMpaHa BHCOKOBBIVIEXHUPATHA-BUCOKOIHUIIKIHA TUETHYHA Nporpama ¢ u 0e3 go0aBeH
XOJIECTEPOJI BOAU JI0 CHTHU(HMKAHTHO YBEJIMUEHHE Ha TeJIeCHATa Maca M 3aTIbCcTsiBane (AHrenoBa
n cpaBr., 2013). Hamara pabora 3a mbpBH BT MPEICTaBsS BIUSHHUETO HAa KOMOWHHpaHA
BHCOKOJIUITHIHA-BUCOKOBBIVIEXU/IpATHA JIMETa MPHU MBKKH U JKSHCKU IUTbXOBe. [IpuiokeHara
JIeTHYHATa NporpamMa BOJIU JI0 CTAaTUCTUYECKH 3HAYMMO IOBHIABAHE HA TeJecHara Maca Ha
IUIBXOBETE M OT J[BATA I10J1a, KATO TOBA € MO-M3Pa3eHO MPU MBKKUTE UHIHUBUIH.
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» MUKPOTUS: HAIIUA OIIUT U TEXHUKWN»
Kocragun I'mros, Peruna X Xarsp, FOpuii K Anacracon

Otnenenne no Ilnacruuna u kpanuodamuaIHa XUPYPrus,
YMBAUJI cB. I'eopru, [Li1oBauB

«MICROTIA: OUR EXPERIENCE AND TECHNIQUES»
Kostadin Gigov, Regina X Hatar, Yuri K Anastasov

Department of Plastic and Craniofacial Surgery,
University Hospital St. George, Plovdiv

Abstract

Reconstruction of the ear with autologous costal cartilage is known as the “gold standard”
in microtia. Today is the most commonly used methods of Brent and Nagata with various
modifications. We present 3 cases with total reconstruction, one isolated anotia and two other
cases with otomandibular syndrome. We describe in details technique that we use such as paying
attention to the quality of the results. In the same time we discussed the risks of reduction stages,
benefits and requirements to achieve better aesthetic results.

Key words: reconstruction of the ear, microtia

Pesrome

PexoHCTpyKIMsiTA HA yIIHATA MUJA C aBTOJIOKEH peOpeH XPYIIsUT € U3BECTHA KaTo ,,371aTeH
CTaHAapT MIPH MUKPOTHS. B HalM IHU ce U3MOI3BaT Hall-uecTo MeToauTe Ha bpeHt u Ha Harata
¢ paznmuuHd Moaudukanuu. Hue mpencraBsMe 3 ciydyas ¢ TOTaJHA PEKOHCTPYKIIWS, CIAWH C
W30JIUpaHa aHOTHS, U JIBaMa ¢ OTOMaHAuOyaapeH cuHapoM. OMUCBA ce METAMIHO U3MOI3BAHUTE
OT HAC TEXHHKH, KaTo ce oOpbllla BHUMAaHHME HA Pa3IUYMITa W KaueCTBOTO B pE3yATaTUTE.
JuckyTupar ce pHCKOBETE MpPU ChKpalllaBaHE Ha €TaluTe, MPEeIUMCTBAaTa U HW3UCKBAHUATA 3a
MOCTUTAHE Ha MO-T00pH €CTETHYHH PE3YIITATH.

KutiouyBM 1yMH: pEKOHCTPYKIIMS Ha YITHATA MUJA, MUKPTHUS

YBona

MukpoTus € BpolieHa MajdopMalius, KbJIETO yIIHATa MUJIa HE € HAIThJIHO pa3BuTa. B Hskon
cilydad Ha Maja(opMallisl yIrHaTa MUza JUICBa HAITBJIHO, T.C. aHOTUS. MUKPOTHS MOXKe J1a Objie
ChueTaHa ¢ Apyrd MaidopMalvi U HAM-4eCTO CPEIIaHUTE Ca JIMIICBU LECITHATHHH U ChpPICYHA
nedektr. Moke a MMa YBpPSXKIaHE Ha CIyxa IMOpaad aTpe3us Ha CIYXOBHS KaHajl KOETO
ce cpella B MO-roJiiMara 4acT OT MAallMEHTHTE ¢ MUKPOTHs. ETHonorusta ¢ MHOro(akTOpHa;
JBaTa OCHOBHHU ()aKTOPHU Ca TCHETHYHUTEC M (DAKTOPUTE HA OKOJIHATA Cpefa. PeKOHCTPYKITHS
Ha BBHIIHOTO YXO € BB3MOXKHO C IOMOILTA Ha aBTOJIOKEH peOpeH Xpyupul. THHKUAT cioil Ha



KOXaTa € OT PelIaBallo 3HaueHHE 3a OLEJIIBAaHETO Ha XPYIIAIHATa paMKa Ha pEKOHCTPYHUPAHOTO
yxo. IToryuaBaHeTo Ha CUMETpHsI € OCHOBHA LI€JI IPU PEKOHCTPYKIUS Ha yXoTo. M3non3BaHeTo
Ha TPBIHUS XPYIISUT 32 PEKOHCTPYKIMS Ha yXo Oe omumcaH oT Tanzer B kpas Ha 1950 1. obaue,
MIPOTOKOJBT 32 PEKOHCTPYKIMS Ha yXO, KAKBBTO TO IO3HaBaMe JTHEC, 32 IbPBU BT € pa3paboTeH
ot Brent npe3 1974 r. B yetupwm erana. [Ipe3 1993 r, Nagata myOnukyBaHa HOBa TEXHHKa, KOSTO
MOKa3Ba Bb3MOXHOCTTA 3a Bb3CTAHOBSBAHE Ha yITHATa MHUJA CaMO JABE XUPYPTUYHU MPOLETYPH.
Texnukara Ha Nagata e oTJIMUHa B €1HU J00pe 00y4eHH pblie, HO B IIPOTHBEH CITy4Yaidl MOXe Ja ce
OKa)ke CEpHO3HO MPEIN3BUKATENICTBO, KAKTO € 0TOems13ano0 ot Firmin. Hue npencrassime 3 ciryyast
Ha TOTaJIHa PEKOHCTPYKIHS NpX MUKPOTHSI U pa3inn4yHU MOAU(UKAIINY, €IMH C H30JIUpaHa aHOTHS,
U JIBa ¢ OTOMaHuOyaapeH cuHapoM. Onuncea ce JeTailiIHO N3MO0I3BaHUTE OT HAaC TEXHHUKH, KaTo Ce
oOpbIlla BHUMaHHE Ha pa3MuusITa U Ka4eCTBOTO B pe3yiaTarute. AUCKYTHpaT ce PUCKOBETE MPH
ChKpallaBaHe Ha eTaruTe, MPeANMCTBaTa 1 M3UCKBAHMATA 3a IOCTUTaHE Ha MO-I00pH eCTETHYHH
pe3ynTaTH.

Marepuan u Metoau

Tyk 1Ie IpeAICTaBUM TPH CITydasi, KOUTO WIFOCTPUPAT 000OIICHUTE MPUHIIUITN OT CKPOMHUS
HU OIIMT MPH MUKPOTHS C aBTOJIOXKCH peOpeH Xpyuisut. ExuH oT ciyyante € M30IupaHa aHOTHSI, a
JPyTUTE JIBa B PAMKUTE HAa OTOMaHINOYIapeH CHUApoM. M3mon3BaHuTe MeToiu ca Te3u Ha bpeHt
u Harara ¢ Harm Moaudukarum.

Pesynrtaru

Cayuaii 1

Kacae ce 3a 14-roguiiHo MoMu4e, poieHO ¢ M30JIMpaHa aHOMAJIUs Ha AACHATa yIlIHA MUJA,
mukporust (anotusi) 11l cremen, numnca Ha BhHIIEH ciyxoB KaHai (Pur.1). M3non3sa ce chums
METOJ] M TEXHHKa 32 B3UMaHe Ha peOpeH XPYyIsUl KOHTpaJlaTepaHO C TOCTaBsSHE Ha aKTHBEH
acMpalMoHeH JApeH 3a 5 quu. Mozaenupa ce XpyUsUTHUAT CKeJeT Ha HoBaTa yIllIHa MHUa oT 6-7
pebpo, HO CBHCTaBEH OT JiBa €JIEMEHTa, KOUTO ce (UKCHpaxa eAWH KbM JPYT W KbM JIOKara
Hepe30pOupyeMH KOHIM. BCHUKM pyAMMEHTapHU OCTAThIM OT XPYIISUI CE OTCTPAHNXA, KOXHUTE
WHIM3WY 32 TIOCTaBsSHE Ha MakeTa ce odopMmuxa Karo Z IUlacTHKa. Pa3MecTBaHeTo Ha JaBETE
TPUBT'BIIHY JTaM0a M3MCKBa TOJIsIMa TIOJIKOXKHA JAMCEKIMS, HO II03BOJIsIBA POTAlMs Ha JIoOyIyca
OIlle Ha TO3M IBPBHU €Tall Ha oTomoe3ara. Ha BTopu eram ce u3moia3Ba TeMIOpO-IapUeTaTHa
(acuus, XpyusuieH OJIOK M cBOOO/IHA KO)KHA IUTACTHKA C 1€ Ch3/laBaHe Ha peTpoaypHKyIapHa
I'bHKa. J[Be ceiMUIIM ciie]T onepanusTa He ce HaOmoaaBaT yCiIoKHEHUsL.

[Ipenu ! Crnen
¢ur. 1 U3omupana anorus III crenen

Cayuaii 2

[ManenT Ha 14 roguHu, pOIEH C OTOMAaHANOYIapEH CHHAPOM - JIIBO (aHOTHSA, XUIIOIUIACTHYHA
JISICHA 3UTOMATHYHA KOCT, XUIIOIJIa3us Ha MaHAuOysaTa, JIMIeBa napainia Ha JOMHHsS KIOH Ha
H.anmanuc, arpe3ns Ha BBHIIEH CIyXoB mpoxox ) (¢ur. 2). HampaBu ce pexkoHCTpyKuus Ha
yIIIHaTa MHJIa ¢ peOpeH XPYIsUT OT KOHTpalarepaiHara cTpana. Mojienupa ce XpyuisuiHHIs CKeJIeT
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Ha HOBATa yIIIHAa MHJIa OT CHHXOH/Ipo3aTa Ha 6-7 peOpo ¢ MakeT OT JBe YacTH. MIMIuiaHTHpaHeTo Ha
MaKeTa CTaHa ¢ BepTUKaJIeH pa3pes, 0e3 TpUBbI'bIHM J1aMba, ITOCTaBH ce Ha aKTHBHA acTIUpaIys 3a
JBa HU. Bropusit erar ce HanpaBw ciie]] e1Ha roanHa. M3mon3Ba ce XpyusutHo OJI0K4e, 0CTaBEHO
TIPY ITBPBUS €Tall B OKIUITUTAIHATA 00JIacT 1 Ce TIOBIMTHA U ITOKPH PETpoaypHKyIapHaTa 001acT
¢ Temropo-niapueranta ¢acuusi. ExHoeranHo ce HarpaBu cBOOOIHA KOXKHA TPAHCIUIAHTAIMS B
perpoaypuKynapHaTa ooaacT. [Ipu TpeTus eTar oT peKOHCTPYKIUTA ce TPEMECTH JI00yIyca 4pe3
Z rutacTuKa ¥ JIOITBJIHUTENHO Ce 3a]IbJI00YH peTpoaypHKyJapHaTa I'bHKa ITIOCPEICTBOM CBOOOIHA
KOKHA TIJTaCTHKA.

Tpeau Cnen

¢ur. 2

Cayuvaii 3

[Narmmentka Ha 13roawHu, poJeHa ¢ OTOMaHANOYIApeH CUHAPOM (aHOTHS, XUIOIIACTUYHA
JUICHA 3UTOMAaTHYHA KOCT, XUIIOIIa3us Ha MaHIAUOy/aTa, JIMIeBa Mapain3a Ha JOJHUS KJIOH Ha
H.(anuanmc, arpe3usi Ha BBHIICH CITyX0B 1poxox ) (¢ur. 5). Ha 9 rogumaa Bp3pacT Oerre HarpaBeH
€/IHH MPOTOKOJ Ha TUCTPAKIKS Ha JOJICH KJIOH Ha MaHy0yJiaTa U eIMH IPOTOKOJI Ha TUNOMUITUHT.
HampaBu ce peKOHCTPYKIMsI HA yIIHATa MHJa C PeOPEH XPYILSI OT UICHIaTepaIHaTa CTpaHa.
Mopenupa ce XpyIISUIHUST CKeJIET Ha HOBara yIIHA MUAa OT CHHXOHApo3ara Ha 6-7 pedpo c
MakeT OT JBe 4YacTH. MIUTaHTHpaHeTO Ha MakeTa CTaHa ¢ BEPTHKAaJeH pa3pe3 0e3 TPUBI'bJIHH
namb6a. [ToctaBu ce Ha aKTUBHA acrUpanys 3a iBa JHU. BTopusT etan ce HampaBu 6 Mecena cieq
mbpBHs. M3M0513Ba ce XpYISUIHO OJI0KY€e, OCTABEHO TPH IbPBHS €Tl B OKI[UIKTATHATA 00JIacT U
ce MOBJIMTHA U [TOKPH PeTpoaypuKyliapHara o0siacT ¢ TeMrnopo-napueTtanta gpacuus. Exnoeranto
ce HarpaBH CBOOO/IHA KOXKHA TPAHCIUIAHTAIMs B peTpoaypHKyiapHara obnact. [Ipu Tpetus eramn
OT PEKOHCTPYKIUSTA Ce MPEMECTH J00yiyca upe3 Z MIacTHKa U JOMBJIHUTENHO Ce 3a1bJI004H
perpoaypHKyIapHaTa I'bHKa MOCPEICTBOM CBOOOJHA KOXKHA INIACTHKA.

Cnen,




H3Boan

W3mo3BaHuTe OT HAC XUPYPTHYHH TEXHUKU W METOAM OsfXa C MAlIKkO YCIOXKHCHHS U
CKpPOMHH E€CTETHUYHHU pe3yATaTh. PEKOHCTpyKUuUsATa HA yIIHaTa MUAA € €QHO OT Hal-ToJeMuTe
MpeIM3BUKATEICTBA B 00NAacTTa Ha JUIETO. THKaHHOTO WHXCHEPCTBO € Obp30 pa3BUBAIlA CE
o0nacT M ¥WMa MyONMKYBaHU CTAaTHH 3a MPHIOKCHUETO MY MPH PEKOHCTPYKIHUS Ha YIIHATA
muja. Te moka3BaT TrojisiM TMOTEHLMAN 3a pElIeHHe Ha TNPEeAU3BUKATEIICTBOTO, CBBP3aHO C
U3TPaXIAaHETO Ha JKU3HECIIOCOOCH AaBTOTCHEH XPYIISUI, KaTO CHIICBPEMEHHO ce W30srBa
MOpOHIUTETa HA JOHOPCKOTO MsicTo. HeoOXommMo € ChINo Taka, Mo-3aIbJI00YCHO H3CIICIBAHE
Ha yJIOBJIETBOPEHOCTTAa M OYaKBaHUATA Ha mauueHTuTe. CMsiTaMe, OT ChUIECTBEHO 3HAYCHHUE €
ONTUMU3UPAHETO HA XUPYPTHYHUTE METOM, HO CHIIO Taka U TPsiOBa J1a OOBPHEM CHIIECCTBEHO
BHUMAaHUE Ha OYaKBaHMWITA Ha IIallUEHTa U HETOBOTO CEMEHWCTBO, KAaKTO M I[LJICTHOATa
IICUXOEMOIIMOHATHATA TOJI'OTOBKA M OIICHKA MPH Te3W MarueHTH. HeoOXomuM e TOToNHUTEICH
OIIMT 3a JIa c€ MOCTHUTHAT OIIle MO-J00pHu pe3ynTaru, 6e3 1a ObJe U3KIyYeHa HeoOXOMUMOCTa OT
IIOBEYE €TaIlH.
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XUPYPI'HYEH NOAXOA IMPU OBUIUPHU JAEKYBUTAJIHU PAHU
Cranuncaas Kapamwures, Bragumup CraBpes

Karenpa no oproneausi 1 TpaBMaToJ10Tusl
Memununcku gpaxkyarer, MeanunuHcku yHuBepcurtet- [linosaus

SURGICAL APPROACH IN EXTENSIVE PRESSURE SORES
Stanislav Karamitev, Vladimir Stavrev
Department of Orthopedics and Traumatology
Medical faculty, Medical University-Plovdiv

Abstract

Pressure sores represent a serious complication in elderly patients with fractures of the spine,
proximal femur, pelvis, in extension or bedsores on the occasion of another injury. The sensitivity
and mobility have disappeared or significantly reduced, which is a prerequisite for obtaining
decubitus. Indications for surgical treatment of decubitus are all deeper ulcers, the most appropriate
plastic recovery by turning the musculocutaneous flaps. The purpose of this communication is to
share our behavior and surgical approach in patients with already formed extensive decubitus.

Key words: pressures sores, operative treatment, rotational flap

BouBeaenue

JlekyOuTaaIHNTE paHu IPECTABISBAT €HO CEPUO3HO YCIKHEHUE P Bh3PACTHU ITAI[HEHTH
¢ (paxkTypy Ha TpbOHAYHHUSI CTHJIO, HA MpPOKCUMaNHMs (eMyp, Ha Ta3a, MPH EKCTEH3Us WM
3aje)kaBaHe 110 MOBOA Jipyra TpaBMa. UyBCTBUTEIHOCTTA M TOJBMKHOCTTA Ca W3YE3HAIU HIIH
3HAYUTETHO HAMaJIed, KOETO € IIPE/NoCcTaBKa 3a ojlyyaBaHe Ha AeKyoutycu. OCHOBHATa 3a/1a4a
€ He € J]a ce JIEKyBaT Bede IOJy4eHUTE JISKyOUTallHH PaHH, a Jia ObJie MPEAOTBPATEHO TSIXHOTO
nosiBsiBane. MHMKaIK 3a XUpypriuyecko JJedeHe Ha IeKyOUTYCH ca BCUYKH 10-IbJI00KH YIILEpH,
KaTo HAaH-TIOXOJISIIO € TNIACTUYHOTO Bh3CTAHOBSIBAHE ChC 3aBbPTaHE Ha KOKHO-MYCKYJIHHU J1aM0Oa
Ha BacKyiapHo kpaue (1,2,3).

ea

Llenta Ha TOBa CHOOLICHHE € Ja CHOJACIMM HAlIeTO MOBEACHHE U XUPYPIHYEH IOIX0. IPH
MAIMeHTH ¢ 0(hopMEHH Bede OOIUPHN IeKyOUTATHI PaHH.

Marepuana u MeTOIH

B Knunnkara no opronenust u tpasmaronorus npu YMBAIJL ,, Cs. I'eopru “ IlnoBnus 3a
nepuoyn ot net rogunu (2010-2015r) cme nposenu HaOiIoneHHE Ha 18 omepupaHu OOMHU C
odopmenu obmpan nexyouTanuu panu. OT Tsx 8 ca OWiM ¢ ppakTypu Ha rpHOHAYHUS CTHIIO,
a TpH JIeceT OT INMAlMEHTUTe € Haiuune (QpakTypu Ha NMPOKCHMallHMs Kpal Ha OeapoTo W Tasa.
Omnepupanu 0s1xa ceieM MBbKe M €MHA/IEeCeT KeHn. Bb3pacroBa rpanuna e ot 44 1o 75 roguau
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(cpenno 62 ropuum). ITpm nBama oT OONHUTE AMATHOCTHIMPAXME HAIWYHA Maparuiertst, Hopaan
muennyHa ¢ppakrypa Ha Th7 u Th10. M3Bbpmm ce mHTEpBEeHIMS 3a 3aTBapsiHE HA JIEKYOUTYCHTE,
cllell KOETO TAIMEeHTHTE ce IocTaBMxa Ha (uyuaHo Jerno. HaOmiomaBan Oe mamuMeHT c
nmykcannonHa ¢pakrypa Ha Thl0, mapamneruss u romsM nexyomtyc. Ilpm Hero cpmio Ha 1Ba
eTara ce M3BBPINU 3aTBapsHEe Ha opopMeHara paHa. JIekyBaxme jkeHa Ha 44 TOMUHH C HAJIUYHA
naparierns cies B3puBHa ¢paktypa Ha L1, onepupana ¢ mpeana kopropozesa. boinara passu
roisiMa JieKyonTanHa pana. [Ipu Hest U3BbpIINXME 3aTBapsiHE HA PaHaTa MOCPEJCTBOM IUTACTUIHO
pa3MecTBaHe Ha KOKHO-MYCKYIHH jiam0a. [Ipu npyru 4 6osHu ¢ (pakTypu Ha rpbOHAYHHMS CTHIIO,
HO C YaCTHYEeH HEBPOJIOTHUEH Je(PUIUT ce ycTaHOBH OPOPMEH JIeKyOuTyC Ha ceanumero. [Ipu
TSIX CIIe]l ITbPBUYHO 3aTBapsiHE Ha KOKHATA paHa ce HaJIOXKH MMOCTaBsiHE Ha (IIyWIHU JIeria.

Ot ocraHasuTe JieceT NalyueHTa JeKyOuTaaIHu paHy pa3Buxa 7 ¢ pakTypy Ha IPOKCUMAITHOTO
oeapo (mep u cyOTpoxaHTepHH). M3BBPINM Ce TUIACTUYHO PA3MECTBAHE HA KOXKHO-MYCKYIHO
11aM00, KaTo TpH 4 OT TSIX ce HAJIOXKH M3Io3BaHe Ha (urynHo jerto. HabmrogaBaxme nosiBata Ha
CEpUO3HU PaHHM ITpH TpuMa O0JIHU ¢ PpakTypa Ha Ta3a. [Ipu TsX nocTaBeHara AUPEKTHA EKCTEH3HS
1 JUBITHS JIETIOBH peXuM O¢ OCHOBHATA PUYMHA 3a MosiBarTa Ha JeKkyoutycute. [Ipu Te3u 60mHI
mpo0JiemMa ChIIo Oerre XUpypruaHO peleH.

Pesyararn

Bcewnuky onepupany ManueHTH ca KIMHAYHO POCIIEICHH, KAKTO B PaHHUS CIIEA0NepaTHBEH
NepHOA, Taka M JO ILIeCTHs Mecel CJeA HM3BbpIICHATa XHPypruyHa oOpaboTka M ITBIHOTO
3aTBapsiHe Ha OOIIMPHUS KokeH nedext. [Ipu TpuMa oT manueHTuTe ¢ MUeTHYHH (paKTypH Ha
IpbOHAYHUSI CTHIO, OT KOMTO J[BAMA C TATOJNIOTHMYHM (DPAKTYpH, BHIPEKH JBYKPATHHS OMUT 3a
3aTBapsiHE Ha JEKyOMTyCHUTe, Upe3 pa3MEeCTBAHE Ha KOXKHO-MYCKYJIHH JlaM0a ce OTBapsAxa HOBU
1 Te3u OOJHU 3aBBpIINXa ¢ eK3UTyc jeranuc. [Ipn enHa sxeHa Ha 44 TOAWHY C MTApaIIeTHs CIIex
B3pHBHa (pakTypa Ha L1, onepupaHa ¢ mpegaHa KOpropozesa, MoTy4eHUT IeKyOuTyc 6e 3aTBOpeH
YCIETHO Ype3 MIACTUYHO MoKpuBaHe (¢ur.1).

®ur.1 44 ron. Q- omepaTHBEH PE3yITAT UpE3 PA3MECTECHH KOXHO-MYCKYITHH JlaMba

[Tpu npyru yetrprMa OOJIHU ¢ YACTUYEH HEBPOJIOTHYEH JePUIIUT U Onepupanu ¢ Gpakrypu
Ha rpbOHaKa, orepanusiTa 3a 3arBapsiHe Ha oQopMeHus: Jekyouryc e ycnemHa. C ycrex 1o
OTIepaTHBEH IbT Ype3 pa3MEeCTBAaHE Ha KOXKHO-MYCKYJIHH Jlamba cMe 3aTBOPHIIM JeKyOUTycuTe
omte nipu pyru 10 GonHu ¢ GppakTypy Ha OeapoTO MpH 7, a IpH TpuMa ¢ GppakTypu Ha Tasa

(pur.2,3).
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®wur.2 6oneH Ha eKCTEH3US ¢ 0POpPMEH IeKyOnTyC ¢ur.3 cremonepaTuBeH pe3yiaTaT

Obcbiknane

KpbBocHaOAsIBaHETO HA 3aJHUTE YaCTH Ha TAJIOTO M CEAAIMIIETO CE M3BBPIIBA OT KOXKHO-
MYCKYJIHH apTepUH, KOUTO CE pa3ojarar B IOJKOKHATA MACTHA ThKaH, MPECHYAlK1 MYCKYJIUTE
(4). YuactpuuTe, KOUTO ca IOJJIOKEHH Ha HENPEKbCHAT HATUCK, 3all04BaT Jia CE MPOMEHST
OTHaYajo ¢ eJHO 3auepBsBaHe. [locTENeHHO TO cTaBa MOPaBO-CHHBO. EnmMaepMuchT ce Haaura
OT OTOKa, MaJia M Cle/l TOBa OCTaBa HemokpuT. [lomyyaBa ce YepeH y4acThK, KOWTO NOKa3Ba,
4ye KOKHHAT cJI0i € MBppTHB (5,6,7,8). IlonkokHaTta MacTHa ThKaH 3aliouBa 0ABHO J1a 3arMBa I10
[sUIaTa CH JABJIOOYMHA U MHOTO IO-IIUPOKO BCTPAHM, OTKOJIKOTO ce Ipearnoiara. Myckynure ce
CBITPOTHBIISBAT, HO CyXOXKIITUSITA ca c1a00 KPhBOCHAOICHH 1 3aruBaT ObP30, KATO OCTABAT JIBJITO
BpeMe MPUKPETICHN KbM KOocTTa. Ta3u cpesia MpHUBINYA TPaM-OTPHIATEHN (EeKaTHN OaKTepHH,
HO HWH(EKIMO3HUAT Tpolec € OOMKHOBEHO JoKayieH. llopaam Tasum mpuynHa HE c€ Hajara
MpWIaraHeTo Ha aHTHOMOTHIM. llpHu OTCTpaHsBaHE HA NMPUUUHMTE 33 MOCTOSHHO MPUTHCKAHE
WJIM TIPY HaMaJIsiBaHe Ha HATHCKa, 3a1104Ba 03/IPaBUTEJICH MTPOIIEC MPEAHN H3YHCTBAHETO HA paHaTa
B JBJIOOYMHA J1a € HAITBJIHO 3aBbPIIMI0. KpalHUsT OiaronpusTeH 3aBbpLIeK € HEeCTEeTHYEH U
4yecTo HecraOwiieH OeJier, HO TOBa He BHUHArM € 3aabiokutento (9). Ilpu Oonnu ¢ maparmerus
JIeKyOUTyCHTEe MOTar Ja Ce pa3BUSIT 3a elHa HOILI. 3a MPeAOoTBPATSIBAHETO UM CE H3IOJI3BAT
TpoHuUYeH Macax, ClIeIMaIHU AIOLICeLH /HaJyBacMu/, paMku Ha Stryker, kakto QurynHoO serio
(10,11,12). Ipu mammeHTa Jexaml Ha (IIyHIHO JIEDIO ce HaONlfonaBa 3HAYUTEIIHO HAMAJICHHE
Ha CEKpelysiTa M II0JCylIaBaHe, KOeTO JOBEXkIA /IO YCKOpSBaHE HA O3/PABUTEIHUST MPOIEC.
@OirynIHOTO JIETIIO € eHA ChBPEMEHHA MTPUA0ONBKa HE CaMo 3a JICUCHNE Ha M3TapsiHus, HO U 3a
JiedeHre Ha OONHU C OOUIMPHY JEeKYOUTaTHHA PaHH.

3akJjoueHne
[MonyueHuTe OT HAC pe3yATaTH, KAKTO M JAHHHUTE OT JINTEpaTypara roKa3Bar, 4e ONepaTuiBHOTO
JICUCHHE Ha JCKYOUTAITHUTE PAHH C M3IIOJI3BAHETO HA KOYKHO-MYCKYJIHH J1aM0a ¢ e(DeKTHBCH METO
3a TSIXHOTO JICUCHHUE U CIICBA J]a HAMEPH IIUPOKO MPHIOKECHUE B KIMHHYHATA TIPAKTHKA.
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HABJIIOJABAHUM YCJIOKHEHUA TIPU HEOIIEPATUBHO
JJEKYBAHA BPOJEHA JUCIIJIAZUA HA TA3OBEJAPEHATA
CTABA

Cranuciaas Kapamwures, [lersp JlamsinoB

Kareapa no opronenusi 1 TpaBMaToJ10Irus
Mennuuucku gakyiarer, Menuuuscku ynusepeurer- Iliiosaus

OBSERVED COMPLICATIONS AT CONSERVATIVE TREATMENT
TO CONGENITAL DYSPLASIA OF THE HIP

Stanislav Karamitev, Petar Damjnov
Department of Orthopedics and Traumatology
Medical faculty, Medical University-Plovdiv

Abstract

All known methods of conservative treatment of congenital hip dysplasia in infancy forcibly
detain hip in abduction and flexion. This position of the lower limbs for a long time sometimes
leads to soft tissue and bone complications, the latter threatening the vitality and growth of the
femoral epiphysis due to difficulties in blood circulation. As a rule, the case of ischemia ossification
center of the proximal femoral epiphysis leading to “ischemic necrosis”. The goal of this report
is to identify observed complications at conservative treatment to congenital dysplasia of the hip
joint for period of ten years.

Key words: complication, congenital dysplasia, hip joint

BnBenenune

Benuky M3BECTHH METONM 3a KOHCEPBATHMBHO JICUCHHWE Ha BPOACHATAa IHCIUIA3US  Ha
Ta3o0enpeHara cTaBa B paHHaTa AETCKA Bb3PACT 3aJbpKaT IPUHYAUTEIHO Ta300e[peHaTa cTaBa B
abmyxys u durexcns. ToBa mookeHUE Ha JOTHATE KPaifHULIN 33 MPOABIDKUTEINICH CPOK ITOHAKOTa
BOJIM JI0 MEKOTHKaHHHM M KOCTHH KOMIUTMKAIIMH, KaTO MOCIEIHUTE 3acTpalliaBaT BUTAIHOCTTA U
pacTexxa Ha OeapeHarta enudusa MOpaau 3aTpyIHEHHs B KpbBoopocsBaHeTo u. Ilo mpasuio ce
Kacae 3a UCXeMHMs Ha OCH(UKAIMOHHUS LICHTHP Ha IPOKCUMasHara OexpeHa enudusa Boaema 10
“ncxeMuvHa Hekposa” [1,2].

Hea

IlenTa Ha HACTOAIIETO CHOOIIEHHWE € Ja C€ MOCOYaT HAOIIOIaBAaHUTE YCIOKHEHHS TMPH
KOHCEPBATHBHO JIEKyBaHa BpOJEHA JWCIUIA3Ws Ha Ta300eqpeHara CTaBa, KakTO W TIXHATa
YecToTara, 3a Meprojl OT JAeCeT TOIAUHN.
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Marepuaj u MeToau

3a mepuoma 2005 — 2015 rogmna B Knmaukata mo Optonenus u TpaBmaroiorus mnpu
Memununcku YHuepcuteT [lnoBnuB cme jexyBanu 463 pena ¢ BpOJAEHO HEIOpa3BUTHE Ha
Ta300eApeHara CTaBa, KOUTO CIIOPEN TEKECTTa Ha JICICHTpaXKka Ce PasMpeelisAT KaKTO CJeaBa:
aucruiasust — 397 cimydast, cyOnykcanus — 19 ciyvas u nykcanun — 47 ciiydas. HaGmogaBame
CJIEIHOTO BB3PAcTOBO paszmpesesiveHue: 1o 6 MeceyHa Bb3pacT — 324 nena u Haja 6 MeceyHa
Bb3pacT — 139nena. Benukure aucmiazuyd cMme JIEKyBaldu ¢ KaumikuTe Ha [laBauk u psako ¢
abnykunoHHU ramuakd. CyOnykcanmuuTe cMe JIeKyBalu ¢ Kanmku Ha [laBmuk u cmex 8 — 10
MecedHa Bb3pacT cMe MPOIABIDKABANM C armapar Ha XaHayceK /10 ITBJIHOTO 0(pOPMSIHE Ha CTaBUTE.
Jlykcamure cMme ce CTpeMWiIH Ja HaMECTHM M 3aIbpXKUM C MAaKCHMAajlHO aTpaBMAaTHYHU
MeTonu KaTo Kaumkute Ha [TaBnuk, over head — excTeH3nsATa chueTaHa MPH MO-TOJIEMHUTE JieTa
3aIbJDKUTEIHO ¢ TEHOTOMMS Ha aJJyKTopuTe W anapara Ha Xasaycek. Ilpu 7 ciaywas nopaau
HEycCIeX 3a MEeHTpaXk Ha OeapeHara riaBa ciiell eKCTeH3Us M TEHOTOMUS WU CJIeNl pelyKcalus B
arapara CM¢ HalpaBUIIM ¢THOMOMEHTHA PEIO3HIINS IO/ aHSCTE3HsI M TUIICOBA MMOOMIH3AIINS 32
45 — 60 nHu.

Pesyararu

Ot nexyBanute 463 60HU cMe HaOIMrOMaBanl 21 MEKOTHKaHHU U § KOCTHU KOMIUTHKAIIUU
nnu 6,26%. CepHO3HUTE KOCTHU YCIIOKHEHHS CME PErHCTpPHpald CaMoO MpH JIyKCalluuTe Ha
Tazobenpena craBa. Ot nmexyBanute 397 OONHU ¢ AWCIUTa3Ws Ha Ta3o0eIpeHaTa craBa CMe
cpemany 6 MeKOTHKaHHU YCIOKHEHUS i HUTO €IHO KOCTHO. MEKOThKaHHHUTE HeOIaromoIyIrs
ca: KOCTHH Marepanun — 4 u eKckopuarun — 2. TsaxHata mosBa ce ABIDKH Ha HETOOPH TPHKH
3a XUTHEHATa Ha JETeTO OT PONUTEIHWTE OT €AHa CTpaHa M OT Xumepdruekcusita Ha
kaumkute Hax 100 rpaxyca npu 3 aeua. Cnen HamansiHe Ha ¢uiekcusiTa 1 00paboTka Ha KoxKaTa
0e3 npeKbCBaHe Ha JICYUSHUETO T ca OT3BYYaJIH.

Ot nHabmomaBanute 19 citydas che cyOnykcanusi Ha Ta3o0eapeHara cTaBa CME CpeIiain
camMo 5 MEKOTHKaHHHU YCJIOKHEHUs: KOKHA Marepauus — 1, nekyouranHa pana — 1, abayKTopHH
KOHTpakTyp — 3. Te3n meT yciaoKHEeHUs ca MOJTydeHH TpH JIeYEHHE C amapara Ha XaHaycek.
Panara e m3nekyBaHa cliell IPEBPB3KH U pas3lIMpsBAHE HA arlapaTa Taka, ye OCIPEHUSIT IbpiKaTeI
Jla He TPUTHCKAa MEKHMTE ThKaHM Ha XbJ0oka Ha jerero. KoHTpakTypure ca IOJIy4eHH Cien
MIPOIBIDKUTEITHO JICUCHUE HaJl 8 Mecela M ca OT3BYYalld CJIC/ MPEKhCBAaHETO MY B PaMKHUTE Ha 2
Mecera.

Ot mpocnenenute 47 cirydasi ¢ TyKcalisl Ha Ta3o0eqpeHara craBa CMe ce COTbCKAIH C
10 MeKoThKaHHH U 8§ KOCTHH KoMIUTHKaIwd ( ¢ur. 1-5). OT MEeKOThKaHHHUTE, €HO JeTe € OMIIo ¢
JeKyOWTa Ha paHa OT MPUTHCKAaHE B amapaTta Ha XaHayCeK, JBE ¢ CKCKOPHAIMK Ha KO)KaTa CIIe
CBAJTHETO HA ITMHK — JKEJTaTHHOBAaTa MPEBPH3Ka M3IMOI3BAHA IPU €KCTCH3MOHHOTO JICYeHHE U 7
a0yKTOPHM KOHTPAKTYPH Clie]l MPOIBIDKIIIO Hal 12 Mecela JiedeHue B arapara.

@wr. 1 ncxemMuyHa HEKpo3a Ha JsicHara Oenpena emnduza  (Ur.2 TCHOTOMHS U anapaT XaHaycek

17



®ur. 3 muHM Ha boitues 3a 3 mecena ®ur4 neuentpax Ha gscHa ThC

®ur.5 nareponozunys 6e3 CyOSKTUBHU OTUIAKBAHUS

O0cnxxIane

JlHec e KaTeropuyuHo J0Ka3aHO, Y€ EKCIIeCHBHATA a0yKIus, (IEKCHsl M BTPEIIHA POTALHs
BOZAT 1O IPHUTHCKaHE HAa XpaHEIIUTe ChIOBe Ha enudusara Ha OeAPOTO M HEHHATa HCXEMHYHA
Hekpo3sa. M3ciensanusra Ha Salter m Ogden mokassar, 4e npu MakcUMasHa aOIyKIusl €AUH OT
JIBaTa OCHOBHHU XpaHEIIM ChJia — MOCTEPHO — CYNEPHOPHUAIT KIIOH Ha a. circumflexa femoris
medialis ce nputncka B MHTepTpOXaHepHara gocca. OT apyra crpaHa B Ta3u HO3UILHS TTOCTEPHO
— MH(EpPHOPHMAT KJIOH Ha CIIOMEHaTara apTepusi ce INMpPUTHCKAa MeXay OeipeHara HIMiKa U
cyxoxmiuero Ha m. Iliopsoas. [Ipu roprara HeGmaronpusTHa MO3UILUS C€ KOMIPUMHUPA U camaTa
a. circumflexa femoris medialis mexxy m. Iliopsoas or eana crpana u m.pectineus u adductor
longus ot apyra [3,4]. Taka HapedeHara xabemIka Mo3unus’” MPUINHIABA NCXEMUSI 1 Ha HOPMAJTHO
pasnonoxeHa emm¢usa. Eto 3amo Canrep mpaBmiHo oTOEnsA3Ba, e ,, Kademkara mo3unus’ e
camo 3a ’ka0m, a TIpH YOBEeKa 3acTpalllaBa BUTATHOCTTA Ha enmudu3ara. OCBEH MO3UIUATA IPYTH
HeOmaronpusaTHA (aKTOPH BOACIIM /0 MCXEMHUYHA HEKPO3a ca: TEXKECTTa Ha ACLCHTpaxka Ha
Tazobenpenara craBa ( JyKcalusATa W3WCKBA MO-TOSIMA CHJIA U BPEMETpacHe Ha JICYCHHETO),
MaHyaJHaTa pPeno3unus ( AOpU U IOJ YHOHKa CKbCEHUTE aJlyKTOPHU BOAAT 10 OOCTPYKIMS Ha
PETHHAKYITHUTE CHI0OBE), PUTHIHATA THIICOBA MMOOMIN3AIH ( TS BB3MPENATCTBA IBMKEHUETO Ha
KpadeTara Ha JIETETO, KOETO € )KHBOT He CaMo 3a HEro, HO U 3a OefipeHara My enundusa), Bb3pacrra
Ha 1eTeTo ( 3aBUCUMOCTTA € IIPaBO-IIPONOPIIMOHAIIHA, T.€ KOJIKOTO JICYEHUETO € MO-PaHO, TOIKOBA
BB3MO)KHOCTTA 34 Pa3BUTHEC HA YCIOXKHEHUS HaMausia)[5,6]. HecityuaitHo Te3u HeOnaronpusiTH
(haxTOpM ca HaJMIE U IPH MOBEYETO CIy4au Ha KOCTHM KOMIUIMKAIIMU B HAIlaTa Cepusl - KbCHO
3aIl04HaJIO JICYCHNE NPH JIyKcals Ha Ta300eJpeHUTe CTaBU C MaHyaJlHa PEIO3MLUs U THIICOBA
MMOOWIIM3ALIHSL.

3aki04ueHue

3a u30sATBaHE HA ATPOTCHHHUTE YCIOKHEHUS MPU KOHCEPBAaTUBHOTO JICUEHHE HA JIyKCAalHo
KOKCE KOHTEHHUTa B JIETCKaTa BB3pacT, TPAOBa Ja cra3BaMe HAIllKs OCHOBEH MpUHIHI “‘Primum
non noncere!”. 3a Ta3u 1€ € HEOOXOIUMO, KOHTPOIHOTO MPOCIEsIBaHe Ha OONHOTO JETe J1a €
JOCTaThYHO YECTO U 3aJbJI00UYEHO, J1a IpHiIarame Hali-(QU3HMOoJI0THUHUTEe METOAHU 38 HAaMECTBaHE
W 3aJbpKaHe Ha JIyKcupaHara OenpeHa enudusa B areradyiyma, KakTo M Ja ce H30srsa
MakcuMajHaTa abyKuus v (IeKcus B Ta300€APEHUTE CTaBU — T. H. “KaOelIKa MO3UIHs .
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ACOIIMUPAHU AHOMAJIUU HA JUXATEJIHA U
XPAHOCMMJIATEJIHA CUCTEMA IIPU AYTOIICUPAHU
OETYCU C JE®EKTU HA HEPBHATA TPbBA.
T.KutoBa
1. Kareapa AHaToMus1, XUCTOJIOTUS U eMOpPHOJIOTHS,
Meanuuncku Yuusepeurer Ilnosaus, buiarapus

ABNORMALITIES OF THE RESPIRATORY AND DIGESTIVE
SYSTEM ASSOCIATED WITH NEURAL TUBE DEFECTS IN
AUTOPSIED FETUSES
T. Kitova
1. Department of Anatomy, Histology and Embryology,
Medical University — Plovdiv, Bulgaria

Abstract

The object of the monitoring were 150 fetuses with neural tube defects out of 2238 autopsies.
Of these 34 fetuses are with anencephaly, 33 with craniorahishisis, 24 with encephalocele and 59
fetuses with spina bifida aperta.

In this research, we established that an existing respiratory system defect poses a high risk
for additional abnormalities in: the urinary tract (OR = 12.170, CI, 3.454-42.879), the abdominal
wall (OR = 10.055, CI, 2.197-46.020), the heart and the great vessels of the heart (OR = 7.491,
CIL, 1.599-35.094).

Abnormalities in the digestive system increases the risk of expression of malformations in
the reproductive system (OR = 14.118, CI, 1.717-116.102) and in the kidneys (OR = 6.364, CI,
2.879-14.068).

Risk season of conception (OR = 2,684 CI1,256-5,735) for the occurrence of NTDs associated
with malformations of the digestive system is autumn-winter period

Key words: anencephaly, telorism, neural tube defects (NTD), combined anomalies,
congenital malformations

Pe3tome OGekr Ha HaOmomenue ca 150 deryca ¢ medexkru Ha HepBHaTa TPHOA OT OOIIO
2238 ayrtomcun. Ot Tax 34 ¢eryca ca ¢ anenuedanust, 33 ca ¢ KpaHMOpaxHucXu3uc, 24 ca ¢
enredaornene u 59 deryca che criuHa OuduIa anepra.

[pu Hamuuue Ha neeKTH B AMXaTENIHA CUCTEMa PHCKBT 32 ACOIMUPAHU aHOMAJIHU TPH:
nuko4o-mpoBonuute mpruia ¢ (OR=12,170, CI3,454-42,879), na kopemuata ctena (OR=10,055,
CI12,197-46,020), Ha cbprieTo, roieMute chaoBe Ha chpreto(OR=7,491 CI 1,599-35,094).

AHOMaJMU B XpaHOCMUJIATEITHATA CUCTEMA IMOBHUILIABAT PHUCKA 3a MaJ(pOpMaIliK Ha: MOJI0Ba
cucrema (OR=14,118 CI 1,717-116,102) u Ha 660perure(OR= 6,364 CI 2,879-14,068).

PuckoB ce3on Ha 3aueBane (OR=2,684 CI1,256-5,735) 3a mosBa Ha JJHT c acoummpanu
MandopMauy Ha XpaHOCMUJIATeTHATA CHCTEMA € €CCHHO-3UMHUS TIEPHO.T

20



BnBenenue

Pa3zBuTneTo Ha HepBHATa CHCTEMa € pe3yATaT OT KOMIUIEKCEH Ipollec Ha MEepMaHEHTHO
B3aUMOJIEHCTBIE HA TeHHaTa HH(OpMaIKs U (pakTopuTe Ha OKOJIHATaA cpena. +>%!

Jledexrure Ha HepBHATA TPBHOA Ca €IHU OT Hal-uecTuTe Man(OpMalMi Ha HEPBHATA CHCTEMA.
KBM Ts1X ce oTHAcAT, KaKkTo MajiopManuy ¢ Obp3 JIeTalICH H3X0/ KaKBaTo € aHeHIeansTa, Taka 1
110-JIEKH MasihOopMalny, KaTo crimHa Oudua arnepra, KOMTO JOBEXKIAT 710 TEKKA HHBAIHMIH3ALUSL.

EUROCAT (European Surveillance of Congenital Anomalies) ciex anann3 Ha JaHHUTE OT
paxmanuaTa B 22 cTtpaHu Ha EBpoma ycraHOBsiBa, 4e nedeKTHTE Ha HEpBHaTa TphOa ca 2,3 Ha
1000 pasxmanus 3a mepuozaa 2003-2007 rox.? Jlepexrure Ha HepBHara Tpboa B CAII] ca ¢ wectora
1/1000 ot 6peMEeHHOCTHTE, KaTo pHUCKa NPU CPOIHUIM € 2-5 ITBTH MO-BHCOK CPEl U3CICABAHATA
reHepaiHa rnomyaanus. YectoTtara Ha aHeHnedamsTa u cuaa oudunma e crorBetHo 2,81 113,52 Ha
10 000 HoBopoxenn®. Criopen ! cpennara uecrora Ha JIHT B Typrms e 4/1000. Onpar® ycranossiBa
yecrora Ha JIHT 3,58/1000, a 3a pa3snuuHUTEe aHOMAJIMK KAaKTO ciienBa: cnuHa ouduma — 1,04%,
ennedanonene — 0,23%, anennedanus — 1,39%, meHunrorene u muesomeHunrorene - 0,92%.

[TpenaranHara 1MarHoCTHKa 3aeMa Ba)KHO MSICTO IPU KOHCTaTUpaHe Ha Jie()eKT Ha HepBHATa
TpBOa y *KuB (eryc npu aajaeHa OpemeHHoCT. HeitHara poist Bce moBeve HapacTBa B MOCISIHUTE
TOJIMHY, 4Ype3 MPWJIAraHeTO M Karo PyTHHEH CKPUHWHIOB MeToj mpe3 12 m 22 recranuoHHa
cenMHuIa.

ToBa e mpuumHara na ObAe WHUIMUPAHO HACTOSIIETO HM3CJEIBAHE, Thi KaTro B ITOBEYETO
Cllyyan aHOMAJIMUTE HA (DeTycuTe He ca eIMHWYHU W € HEOOXOIMMO Ja CE T03HAaBaT M TEXHUTE
Hal-BepOSITHN aCOLMANHA AE(DEKTH .

Heu: [la Obar U3ceBaHu aCOMUPAHUTE AHOMAITUH Ha BHTPEIIHUTE OPraHu MPH ayTOIICHU
Ha (deTycH ¢ 1eeKTH Ha HepBHATA TPbHOa.

MarepuaJ 1 MeTOaH:

OOexT Ha HaOrOAEHKE B HacTosara padbora ca 150 deryca ¢ nedexrn Ha HepBHATa TPHOA
ot 00110 2238 ayTorncuu, peanu3upanu 3a mepuon ot 3 roguau 01. 2006-01.2009r. B kIMHUKATA 10
®eromaronorus B LlerThpa mo MatiunucTBo 1 Heonatonorus — 1. Tynuc. Ot 1x 34 ¢detyca ca ¢
aHeHneanmus, 33 ca ¢ KpaHHOPAXUCXHU3KC, PAXUCXU3UC U MHUCHIIeQanus ,24 ca ¢ eHiedanorene
u 59 deryca cbe crimHa Ouduaa amepra.Derycute ca pe3yinTar OT MPEKbCHATH OPEMEHHOCTH
M0 MEIUITMHCKH TIOKa3aHUs, BRTPEMAaTOYHA CMBPT Ha TUTOJA, CTIOHTAHHU a0OPTH M HEOHATalTHa
CMBPT U Ca BKIIOYCHU B H3CIEABAHETO CJIE] OTOPHU3ALHS 32 ayTOIICHS, OTOPU3AIS 32 TCHETHIHO
n3cieaBaHe U B3eMaHe Ha OnoncnyeH Marepuali. [IpuapyxaBaniy JTOKYMEHTH KbM BCEKHU CITydai
ca W JOKYMEHTHTE OT exorpaduu, pe3ylTaTd OT M3CICIBAHUS OT MEIUIIMHCKUTE PETUCTPH Ha
Kimnukara nmo Heonaromoruss nu Knuaukara mo AkymepctBo u ['mHekonorusi B LleHThpa 1Mo
MaituunctBo u Heonaronorus — r. TyHuc.

JlanHuTe ca 00pabOTEHU CTaTUCTUYECKH C BAPHAIIMOHEH, HeMapaMeTPUUYEH U KOPEHJIAIIMOHEeH
aHaJIM3 C MOMOIITa Ha cTaTucThyecka nporpama SPSS-V17.

Pesynararn :

XunepremypusMbT € Hail-uectaTa odHa aHomanus npu ciaydaute ¢ JHT acommmpann
C aHOMaJIMM Ha JMXarejiHaTa cHcTeMa. AHOMaJIMHUTE BbB (DOpMaTa Ha JIMIETO CE yCTAaHOBSIBAT
¢ 6mu3o 1/3 moBedue mpu (eTycuTe C MATONOTHYHM JUXATETHH OTKJIOHEHHS, OTKOJIKOTO IPH
mogoBere 6e3 Takusa. (Purypa 1.)

Hamepenwure 11 ciay4as (ot 06mio 13) ¢ BeHTpHKy1apeH 1eeKT Ha ChPIIETO, TPEACTaBIISBAIIN
630 90% or Haxonkara MO TO3W TOKas3arell, ce Cpemar camo Ipu (eTycu ¢ acoluUpaHd
aHomanuu Ha nauxartenHara cuctema. (Fisher=0,007, p<0,001).

AconmnpaHuTe aHOMAJINN HA XPaHOCMMJIATEITHATA CHCTEMa C€ CPEIaT Haj 2 BTH MO-4eCTO
npu derycu ¢ BpoaeHH Ae(EeKTH HA qUXaTelaHaTa cucteMa. [1oqo0Ha 3aBUCHMOCT ce eTKpUBaA U
IIpy aHOMAJIHMUTE HA OBOpeElTe, HA KOPpEMHATa CTeHa, Ha IMMKOYO-IPOBOJHHUTE C OTKJIOHCHUATA
Ha JUXaTelHaTa CHCTEMa.
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Taoua.1. Aconpupany aHOMAJIMHM HA JUXATEeJHATA CHCTEMA

ITokasaTen I'pyon oe3
H JHXATeTHH Cob 2 EURTITR o6mo OR
aHOMATHH 2
AHOM ATTHH x? P
Bp. % 6poit % Gpoit % (CI)

TeIYPH3BM XUMOEPTEAYP. 16 29 64.4 45 100,0

XHUIIOTSAYD. 19 14 42.4 33 100.0 - HAMA

HOPMO 14 8 36,4 22 100,0 6.11 0.04

00110 49 51 51,0 100 1000
JHNEBH Oe3 aHOM. 58 38 96 100,0 2,057
AHOMATHH aHOM aJTHH 23 31 54 100,0 442 0.036 (1,045-

001110 81 69 46.0 150 100.0 4.048)
AHOM. HA Oe3 aHOMaIH 79 58 423 137 100,0 7.491
ChpIedHO- CenTanHi bid
CBIOBA CHC BEeHTPHKYJIapHH 2 11 84.6 13 100,0 8.54 0,003 (1.599-

aHOM aJTHH 35,094)

oS0 81 69 46.0 150 100,0
XpPAHOCMH- O3 aHOMAH 62 29 31.9 g1 100.0 4.501
JaTeTHa AHOM Al HI 19 40 67.8 59 100.0 18.60 0.000 (2.231-
CHCTeMa OOLIO 81 69 46,0 150 100,0 9.081)
AHOMATHH 03 aHOMAJIH 79 55 41.0 134 100.0 10.055
KOpeMHA AHOM &JTHH 2 14 87.5 16 100,0 1242 0,00 (2.197-
CTeHa 00110 81 69 46.0 150 100.0 46,020)
AHOMATHH Oe3 aHOMaIH 68 41 37.6 109 100,0 3,572
HA aHOM aTHH 13 28 68.3 41 100,0 11,29 0,001 (1.665-
ObOpenHTe 00110 81 69 46.0 150 100.0 7.665)
THKOY0- Ge3 aHOMATH 78 47 37.6 125 100,0 12,170
OpPOBOJIHH aHOM aJTHH 3 22 88.0 25 100,0 2130 0,000 (3.454-
OBTHIA [elS)inge] 81 69 46,0 150 100.0 42.879)
AHOMATHH Be3 aHoMamn 81 60 42.6 141 100,0 1.150
MO TOBA AHOM alIHHI 0 9 100.0 9 100.0 11.24 0.001 (1.050-
CHCTeMa o0l 0 81 69 46,0 150 100,0 1.260)

Bcenukn 9 cityyast ¢ ycTaHOBEHM aHOMaJIMH Ha T10JI0BATa CHCTEMa Ce yCTaHOBSIBAT U (heTycH
¢ nuxarenau anomammu (Fisher =0,001).
AHOMaIMUTE Ha MIKOYHUTE ITBTHINA BKJIFOYBAT: Mera ypeTep 1 TyOyno3Ha Be3UKa ypHHAPHS

CHUCTEMA.

B rpymatra Ha acomumpaHWTE aHOMAaJNH Ha BBTPEUIHHTE OpraHu C jAedeKkTuTe Ha
XpaHOCMMJIATEITHATA CHCTEMa MOYTH BCHYKH YCTAaHOBEHM 3aBHCHMOCTH CE CpPEIIaT OKOJIO Ba
IBTH TI0-YECTO MPHU HAJMYUETO Ha OTKIOHEHHE B HaOIIogaBaHaTa cucTema. [Ipm aHOMamuuTe
Ha OBOpenuTe YCTAaHOBEHHWTE CBBP3aHMU ACPEKTH ca 3 MbTH TO-9ECTO CPEIIaHH, OTKOJIKOTO
enenuunute. (durypa 2).

Ocem 0T pAeBeTTe Ciydas C aHOMAJIWM Ha IOJOBaTa CHCTEMa ca M C aHOMAaJHM Ha
xpanocmmiatrentara cuctema (Fisher = 0,003).

Duryps 2 AconUpaHd AHOMAJHH HA XPAHOCMMIJIATEHATA CHCTEMA

Iloka3aTe/IH I'pynn oe3 XpAaHOCMHJI. odmo o
XpAHOCMH- AHOMATHH
JAaTeTHH S L
AHOM.
GDOEI 09 Gpoi‘[ %% 6DO£[ 9% i
AHOMAJIHH Oe3 aHOMAaIH 79 72,5 30 27.5 109 100.0 2 0.00 6.364
HA aHOMATHH 12 293 29 70,7 41 100.0 33 o (2.879-
6pGpennTe [sls)1i(s) 91 60.7 59 393 150 100.0 11 14.068
AHOM. HOHKOYO- 03 aHOMaIH 82 65,6 43 34,4 125 100.0 7 0.00 3.390
IpOBOJHH aHOMAaTHH 9 36,0 16 64,0 25 100,0 .64 ’6 (1,384-
ObTHmA obumo 91 60.7 59 39.3 150 100.0 o 8.307)
AHOMAJTHHA ©Oe3 aHOMAaITH 90 63.8 51 36.2 141 100.0 9 0.00 14,118
mMOJI0Ba aHOMAaTHH 1 11,1 8 88,9 9 100,0 .85 ’,) (1,717-
cHcTeMa oGumo 91 60.7 59 39.3 150 100.0 3 -~ 116.102
OTK.IOHEHHE OTKITOHEHHA 81 64.3 45 35.7 126 100.,0 4 0.03 2,520
O00HKOIKA HOPMO 10 41,7 14 58.3 24 100.0 32 :8 (1,035-
TIaBa osuo 91 60.7 59 39.3 150 100.0 2 6.134)
Ce30HH IPOIETHO- 37 75.5 12 24.5 49 100.0 2.684
JIETEH 6 0.01
eceHHO- 54 53,5 47 46,5 101 100.0 71 o (1,256-
3HMEH 9 5.735)
o0uo 91 60.7 59 39.3 150 100.0
AHOM. Ha Oe3 aHOMamH 91 623 55 37,7 146 100,0 6 0.03 1,073
MO3BYHATA aHOMAaTHH 4] 4] 4 100,0 4 100.0 .33 !S (1,001-
Kopa o0uo 91 60.7 59 39.3 150 100.0 9 1.149)
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BeuuknTe ycranoBeHn 4 aHOMaiMu Ha rupuQuUKanusTa Ha MO3bYHATA KOpa ce cperar
Ipu cllyyan ¢ XpaHocMmuiarenHu .JlsuioBere Ha Hanmmuue Ha Qerycu ¢ JIHT, 3auenaru mpes
€CeHHO-3UMHUS NEPUOJL ca 2 MBTH I0-Bede, OTKOJIKOTO JISUIOBETE HA HAIMYME HA aHOMAJIHMH Ha
XpaHOCMMJIATETHATA CHCTEMa TP 3a4eBaHe B MIPOJICTHO-JIETHNS CE30H.

Oo0cbikIaHe:

AcCOLMMPAHN AHOMAJIMM HA JAMXaTeJHATAa CUCTeMa YCTaHOBEHHSAT, JBA ITBTH IO-YECTO
XHIEPTeNypU3MbT IIpH (erycu ¢ JJA, OTKOIKOTO II010Be O3 ANXaTeIHN HapyLICHHs, MOXKeE 1a
ObJie HaIeXK/ICH exorpa)CKi MHIUKATOP 3a T€3U KOpeUpaHu Maja(opMalnm.

AHnomanuuTe Ha jauxarenHara cuctema npu ¢erycu ¢ JJHT nemoHcTpupar MHOTO SICHO
W3pa3eHH CUTHU(HMKAHTHU acOLMAIMU ChC CTPYKTYpHH HApyLICHUs] Ha: NUKOYHUTE ITBTHUILA,
KOpeMHaTra CTEHa, Chp/ICYHO-Ch/IOBAaTa CHUCTEMa, XpaHOCMMIIATE]IHa CUcTeMa, ObOperu u Jp.
B Hacrosmora mn3cieaBaHe ce YCTaHOBH, Y€ NMPU HAJIMYWE HA JIeeKTH B JUXarellHa cHCTeMa
“Ma Hai-rojiiM PUCK M 3a HAJINYME HA JONBJIHUTEIHM AHOMAJIMU IPH: MHKOYO-IPOBOIHUTE
merrma (OR=12,170, CI3,454-42,879), na kopemnata creHa (OR=10,055, CI 2,197-46,020), Ha
CBpIIETO, ToneMuTe chaoBe Ha chprieTo(OR=7,491 CI 1,599-35,094), xpaHocMuIaTeTHA CHCTEMA
(OR=4,501 CI 2,231-9,081). Bcuukure noka3anu 9 ciydas ¢ OJIOBU OTKIIOHEHHUS Ca KOPEIUPaHU
C IUXaTEJHUTE MATOJIOTHH.

ACOLMMPAHU AHOMAJIMM HA XPAHOCMMJIATEJIHATA CHCTeMa

VYcraHoBsBaHETO Ha Ae(EKT B XpaHOCMHJIATEIHA CHCTEMa HAi-4ecTo ce ChI'BTCTBA U C
ManopMalMu Ha: T0JIOBa CHCTeMa, ObOpeluTe, MMKOUO-TIPOBOJHU ITBTHIIA, ChPJACYHO-CHI0BA
CHCTEeMa, KOpeMHa CTeHa, OKOJIOIUIOIHH BOJH U JIp. KaTO BEPOATHOCTTA Ja MMa M CHITHTCBAIIN
YCIIOXKHEHUS U OT TSIX HapacTBa HEKOJIKOKPATHO.

Jloka3BaHeTO Ha MaTOAHATOMHUYHM OTKJIOHEHUS B XPaHOCMMJIATEJIHA CHCTEMa IOBHUIIIABA
JpaMaTHYHO PUCKBT 3a M3sBa M Ha MaydopmManmy rpu: nonosa cucrema (OR=14,118 CI 1,717-
116,102) u na 660perure(OR= 6,364 CI 2,879-14,068).

PuckoB ce3on Ha 3aueBane (OR=2,684 CI1,256-5,735) 3a nosBa Ha JIHT c acoumupanu
Masi(hopMaIMy Ha XpaHOCMMJIATETHATA CUCTEMA € €CEeHHO-3UMHUS rteprno. Ce30HNTE Ha 3a4eBaHe
ca CUTHU(HMKAHTHO ONpPEJEIIIN 3a I0sSBaTa Ha aHOMAIMU HAa XPaHOCMMWJIATEIHAaTa CHCTEMA.
YeranoBenuTe 4 aHOMaNuKM Ha THpH(QHUKAIMATa HA MO3bYHATA KOpa CE CPEIIaT NpH CIIydau
C XpaHOCMMJIATENHU Ae(EeKTH, KOETO TOBOPH, Y€ HEJOCTaThuHATA JIOCTABKAa HAa XPAaHUTEIHH
BEIIIECTBA BOJU JI0 MHOTO TOJISIMa BEPOSITHO 32 J1e(heKTH Kopara Ha MO3bKa.

Taka yCTaHOBEHHUTE KOPEIMPAHU aHOMAJIMK, MOTAT J1a ObJaT HAJIEXK/IEH TbTEBOIUTEN 3a 1M0-
€K3aKTHaTa MpeHaTaiHa exorpadcka nuaruosa 6opoara 3a paxkiaHe Ha HAITBJIHO 3IpaBH jera 0e3
PHCK.
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Abstract
The purpose of this study is to present the rare Di George (DiGeorge) syndrome diagnosed in a
fetus, in the Department of Obstetrics and Gynecology at the University Hospital “St. George “.

We established rare phenotypic characteristics - facial dismorfia, thymic hypoplasia, and
variable right Subclavian movement, tetralogy of Fallot and multi-cystic dysplasia as well as
kidney abnormality of the vertebral bodies. Di George syndrome diagnosed by prenatal ultrasound
morphological and genetic testing and fetal autopsy after therapeutic abortions.

The viewed case shows the difficulty of diagnosis and the importance of genetic testing about
prospects for the next pregnancy. Di George syndrome diagnosis can be placed only through an
integrated multidisciplinary analysis, whose last stage is fetal autospy. The correlation between
prenatal and postnatal diagnosis is the key to forecast the risk of subsequent pregnancies and
children in the family

Key words: Di George syndrome, fetal autopsy, abortions, tetralogy of Fallot

Pesrome

IenTa Ha HacTOAMIOTO NpOy4BaHe € 1a Obae npeacraseH peakusar Ju [Hxopmk (DiGeorge)
CHHJIPOM, JTMarHOCTUIIMPaH y ¢eryc, B KinnHukara rmo akyniepctBo u runexkonorus npu Y MBAJL
“Cs. l'eopru”.

VYeraHoBeHN ca penkn (EHOTHUITHM XapaKTepUCTHKH - JIMIEBa JUCMOpPQHs, THMyCHa
XWITOIUIA3Msl, BapuaOWIIeH XOJ Ha JisiCHA cyOkmaBusi, TeTpajorus Ha dano n MyJITHKHCTHYHA
Jucruiazusi Ha ObOpeka M aHoMmaiMs Ha Tenara Ha npeuuteHure. CuuapomsT [u JKopmk e

JAUArHoCTUlipaH, 4pe3 MpeHaTaaIHO MOp(l)OJ'IOFI/IqHO exorpaq)cxo U TCHCTHYHO M3CJIICABAHC, U
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(eraxHa ayToICHs CIel TepareBTH4YeH adopT.

3akmroyenue. [IpecraBeHust ciydaid € JOKa3aTeJICTBO 3a TPYAHOCTUTE IPU ITOCTaBSIHE
Ha JMarfo3ara M 3HAUC€HHWETO Ha I'eHeTHYHAaTa KOHCYNTAlMs 3a IepeclieKTHBara 3a clie/iBalia
opemenoct. [lmarnozara [lu JKOppK CHHAPOM MOXe Aa Objie TOCTaBeHa €AMHCTBEHO, 4pe3
KOMITIEKCEH MYATHANCIMIUINHAPEH aHaJIN3, YUMTO MOCIIE/IeH eTal € (peTonaToIornyHa ayTOTICHSL.
Kopeamusita Mesx1y IpeHaTa Ha ¥ IIOCTHATAIHA IMarHOCTHKA, € KIIFOUBT 33 MPOrHO3aTa 3a pucKa
Ha cileiBaIluTe OPEMEHHOCTH 1 JIelia B CEMEHCTBOTO.

BouBenenue

CunnpomsT Ha DiGeorge Moxe Ja Bb3HHMKHE IIPH HapylIeHHE Ha MPOIECHTEe HA paHHATa
emMOpuroreHes3a 1 HelpaBUIIHaTa MUTPAIHs Ha KIIETKUTE Ha HepBHUTE rpebenn. Toll mpeacTapisiBa
aHOMaJIMsl Ha YeTBbpPTaTa XPHUJIHA JIbra U HEHHUTE JEpUBATH - TPETO M YETBHPTO (apHHTEATHO
JpKOOYe M BposieHa THMycHa xuroruiusi. Onucad e 3a npbB nbT oT oT Angelo DiGeorge mpe3
1965 1. lo cera ca onucanu okoio 200 ciydasi, HO Mopajgy BapuaOWIIHOCTTa HA CUMIITOMHMTE,
TIOCTaBSIHETO HA JIMarHO3ara 0CTaBa BCe Ol TPY/IHA.

Cunnpomsbt DiGeorge mpezcTapisiBa MUKpozenenus Ha 22 xomo3oMma (22q11.2), Bozema 1o
M30CTaBaHE B yMCTBEHOTO Pa3BUTHUE, a Y Bb3PACTHH MAMEHTH MOXeE J1a JI0BE/IE /10 MN30(peHus..
Wma nokazarencTsa, 4e TOUKoBM MyTaruu Brena Ha TBX 1, cbIio Morar 1a pruauHAT 3a00JISIBAHETO.
Xarmonacypunueniust Ha rena TBX e orroBopeH 3a moseueto gpusznueckn mManopmanuu. Makap
U psAJiKa FeHeTHYHA O0JIECT, MUKPOJIeTIIUsITa MOXKe 11a nMa pa3nnanu Gpenorunu: Velocardiofacial
cuaapom (VCFS), onmcan 3a mepBu 1bT oT R. Sprintzen (1978r); Takao syndrome, nHapuuan
olle KOHO-TPYHKAaJIEH CHHJIPOM, 3acsiralll aopTara M TPyHKycC mynmMoHanuc; DiGeorge cuaapom,
TUMYCHa arula3usl WJIM XWIIOIUIAa3Wsl, CHHAPOM Ha XWIOKAIIMEMUs, aHOMalUH Ha JIUIETO.
Axpornmbr CATCH22 obenmuHsiBa rpynara OT Chp/EUHH aHOMAJIMH, aHOMAJIMH Ha JIHIETO,
XMIIOTUIA3Ms HAa TUMYCa, HeOIIO0Ba 1IeTIKa, XUIOKAJIIIEMHSI.

IlenTa Ha HacTOAIIOTO NMpoyuyBaHe € Na Obae mpeacraBeH peakusT DiGeorge cuHIpoM n
HOBU (JEHOTHITHH XapaKTePHCTHKH AMArHOCTUIMpPaHH y ¢eryc B KimHMKara 1o akyniepcTBo u
ruaekonorus npu YMBAIJI “Cs. I'eopru” - [1noBnus.

Marepuan u meton. deryc monydeH ciex TepaneBTHUeH abopT Ha Tpera IopeaHa
OpeMeHHOCT B 24 TecTallMOHHA ceAMHIA OT 28 ropuinHa Maika ¢ «0» IMOoJOoKHUTeNHa KphbBMa
rpyna, KosTo Ipe/iv TOBa € uMaJia Jiga abopra 1o xenanue. JKenara orpuya BpeiHU HAaBHIU, HO €
TIpoBezieHa cyrieMeHTanus ¢ onuesa kucennHa 0.4 Mr B IepHKOHIENTYaJIHUS Tiepros. bamara
€ Ha 28 TOAIMHY U UMa JMarHOCTUIIMPaHa ChpJ/IeYHa aHOMAJIHSI.

[IpenaranHoTO exorpadcko M3cienBaHe Ha (eTyca yCTaHOBSIBA CHIIHO JMJIATUPAH KOPEM,
Chp/leyHa aHOMAJIWS, XUIIOIUIa3Ws Ha TPYHKYC MYJIMOHAIMC M XUIOIUIa3hs Ha THMYycCHaTa
xie3a. [locenBamoTTo u3cneaBane ¢ UIyopecieHTHa UH CUTY XHOpUAN3aIHs TUarHOCTHIIpa
Mukpozenenus Ha 22q11.2 xpomo3zoma

OcsbiecTBeHa € 0030pHa peHTreHorpadus, mocieaBaHa oT ayrorcust Ha ¢deryca. U
JIBETE Ca peajM3MpaHH BegHara ciie]] eKCIyJICHsITa Ha Iioja 0e3 KoHcepBalus — cBexX Qeryc, a
M3CIIe/IBAaHETO Ha MO3bKa cies| koHcepBanus ¢ 10 % ¢opmanun 3a nepron ot Tpu Mecena. Ber e
OMOIICHYEeH MaTeprall 32 XMCTOJIOTHYHO U3CJIe/IBAHE OT BCHUKHU BETPEIIHHI OpPraHu U IaTOJIOTHYHA
Haxonku. HarpaBeH e CHUMKOB Mareprall Ha MaKpOCKOIICKUTE U MUKPOCKOTICKH HAaXOJ/IKH.

Pesyaratn Aymoncusma Ha ¢eryca ot xeHckd non ¢ Terio 530 T u 30 cM. oBDKHMHA
YCTAHOBSIBA J1uyesa OUCMOP@uUs ¢ MUKPOPETPOTHATHSI, XHUIIEPTEIYPHU3bM, HUCKO 3aJIOBEHH H
HETPaBWIHO O(OPMEHH YIIHM MHUJM, MHUKPOCTOMHMS, MAJIKM KpHJIa Ha HO3/IPUTE HAa BBHIIHUS
Hoc. M3cnenBaneTo Ha Hebyemo yCTAaHOBSIBA BHCOKO TBBPAO HeOIle M NT03a Ha MEKOTO HeOIle -
xuroruiasusi. Makpokpanwusi, 01ez1a Koxka Ha TsU10To 0e3 akpoIiaHo3a.

Cren oTBapsiHETO HA TPpBAHATA KyXHHA C€ YCTAaHOBH Xunoniasus Ha mumyca, (terno-0,9 r.),
KaKTO M XMIIOIUIA3Usl Ha MapalIMTOBUIHUTE JKJI€3H. XUIOIUIACTUYHHAT KOPTEKC Ha THMYyca €

MHOT'0 ThHKA XHITOLENTyJIapHa CTPYKTypa pe3yiaTaT oT IMMQOHIHa JeTuIelys 1 aronTosa. (Purypa
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1). Hasuue ca Bakyosm3aiyst Ha CTpoMara, eUTETHHU KISTKH, MaKpo(haru ¥ XUCTHOLNTH. benusit
Ipo0 e ¢ HempaBwiIHA JI0Oynanus (10 TpH Jioda OT BCsKa CTpaHa), a MepHKapIHaTa TOpOuYKa e
U3IBJIHEHA ChC CEPO3EH CEKpeT.

Hzcnedsanemo na cvpyemo 1oKaza XUIOILIACTHYEH TPYHKYC ITyJIMOHAIINC, XUIIEPTPOQHs
Ha JIICHA Kamepa Ha ChPLETO, MeXKIyKaMepeH Je(eKT Ha MeMOpaHOo3HaTa JacT Ha rperpajara u
s3aenia aopra. KoHo-TpyHKaimHaTa aHOMaius Oe AnarHoCTHIMpaHa karo Terpajiorus Ha daio.
YcraHoBeHN OsiXa MHOXKECTBO aHOMAQJIMM Ha TOJIEMHTE CBHJIOBE Ha CHPIETO - XHUIOJa3Hs Ha
TPYHKYC IyJIMOHAJTIC, ar€HEe3Msl Ha TPYHKYC Opaxuone(ainkyc, BapHalys Ha peTpo-e30(arnaiHo
pasnoyioKeHNe Ha JisICHaTa CyOKJIaBHI{Ha apTepusl, sBsBallla ce IbPBH KJIOH Ha aopTHara Jbra
JUICHA KapOTHJIHAa apTepusl M3JH3alla KaTo CaMOCTOSITEJICH BTOPH KJIOH OT aopTHara jJbra u
(Purypa 2).

OBapsiHETO Ha KopeMHama KyXUHa BHU3yaJM3HMpa XeHaToMeraius, 000asvuna cle3ka W
areHe3us Ha JisiBaTa apmepus ymounukanuc. J|Bara 6b0pexa ca ¢ pa3aIMyHu pa3MepH, KaTo JIEBUST
€ 3HAYHUTEITHO MO-TOJISIM C MaKPOCKOTICKH BUIMMH KHCTH, U3ITBIIHEHH C TEYHOCT. MakpOCKOIICKOTO
U MHKPOCKOIICKOTO H3CJIEIBaHUs [JOKa3BaT NBYCTPaHHA ObOpeyHaA NOIUKUCIO3HA OUCHAA3UA.
(Pwurypa 3).

Uzcneosane na mozvra. MakpOCKOIICKOTO U3CIIE/[BAHE YCTAHOBSBA HAJTMYHE HA KAIITUPHUKATH
B 0azanHUTe s1/(pa, XUIIEPIUIAa3usl Ha XUITOTAIaMyCHaTa 00J1acT M Xunogusara.

Peneenonozuuno usciedgane Ha CKejeTa yCTaHOBH XMIIOJCHCHO 3aCEHUBAHE HA CPEAUHHATA
YacT Ha TeJaTa Ha MpeluIeHHTe 0COOEHO MoIYepTaHo B TOpakaiHa 1 iymOainHa obnact. (Purypa
4)

I

Durypa 4.
Durypa 2. Petpo- Penrelgfpa@nﬂ
@urypa 1. Tivyc. XHIOIaCTHIEH esofaruanHo Durypa 3. brbpeura XHIOTeHEa CHEKA
koprex . H&E 10x10 PSR H ESTECCSR e EARE AR ARHE
asubclavia dextra [peLUIeHHTe

deTonarosoruuHara ayTolcus NoTBbpkaaBa auarnosara Ju JHxopok cuHapom.

Oo6cnxmane: Yecrorara Ha DiGeorge cunapoma Bapupa ot 1 ma 2,000 mo 1 nHa 7,000
HoBoponeHu. [Tpu nmanuentute ¢ 22q11.2 nenenyst 0OMKHOBEHO c€ OTKPUBAT MUKPOPETPOTHATHS,
M3/IBJDKEHO JIMIIE, BUCOKA M IMPOKa KOH(PHUTYpaIysl Ha IJ1aBara, KbCH KJICMadyHu (GUCYPH, MaJIKH
350U, MaiHaN BI'bJ HA YCTATA, KbC GUITpyM, AeHOpMUPAHH YIIIH, XUIIEPTEI0pru3bM. B HacTosus
Cily4ail BCHYKH CUMIITOMHU Ha JIMIeBa TUcMopdus 1 BenodapruHreaniHa nHCYyGUIMs ca HaJIHIIE.

XapakrepHu 3a cuHapoMa Ha Ju JKOopmk ca XHIIOIUIA3MATa WM alvlasusTa Ha TUMyca
W MapallMTOBHIHUTE XKIIE3H, KOMTO ca MPUYMHA 32 UMYHEH AC(UIMT M XUIOKAIIEMHUS U Ce
HabmomaBat npu 75 % ot 3acerHarute. B mpeacTaBeHus OT HAC cioy4yall THUMyCHAaTa amjasus e
OTKpHTa OlIe Mmpu exorpadcko macienBaHe. XHIOIUIA3MsATa HA MapaIUTOBUHATA JKJie3a U Ha
tumyca ¢ qepuiut Ha T 1uMGOIUTUTE € JOKa3aH Clie/l XUCTOJIOTHYHOTO M3CIIeBaHE.

CopacyHrTe aHOMAJIUK UMAT YecToTa 26%. [1pu Hamus ciydai e Hanuile peTpoe3odaruaicH
XOJl Ha JsICHaTa a. cyOKiIaBusa U TeTpajorus Ha Pano. BapumannuTe Ha KIIOHOBETE Ha aOpTHATa
JIbra ca THITMYHM 332 CHHJPOMa Ha YeTBbpTaTa XpUJIHA JIbra. AOepaHTHa CyOKJIaBHs ChIIECTBYBa
npu Tpusomun 21,18, momumandopMaTHBHH CHHAPOMH, HEOIOBH IEMKH’, HO cropen Maya
CBIIECTBYBA B OKOJIO 25 % oT ciayuyauta ¢ J{u JKOPIK CHHIPOM.
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Terpanorust na ®ano (Fallot) mpencrasisia 20% OT chp/ieyHHTE aHOMAJIHMU U € TIaBHATa
NpUYMHA 32 TOMSIMA CMBPTHOCT’. AHOMAaJMATa Ha CHPLETO € KHUBOTO3ACTpallaBamia U Ou
M3MCKBaja XUPYpPruiyHa HaMeca B HEOHATaIHUS IEPUOJ WK PaHHA JE€TCKa Bb3PacT.

brOpeunn aHoOManmu, Karo JUCIUIA3Wsl, OOCTPYKTHBHHM  ITHEJO-KaJMKCHH, W BE3HMKO-
yperepaieH peduyke® ce HabmronaBat B 30% 0T 3acerHaTuTe, JOKaTO MyITUKHCTHYHATA TUCTLIA3MS
Ha ObOpeka, obaue e OIMICBaHA CPABHUTEITHO PSAKO.* B HaIlMs cIydail TS € 9acT OT (eHOTUTIHUTE
XapaKTepUCTUKU Ha CHHJPOMA U € IIbPBa MAaTOJIOTUYHA HaXO/Ka B Mpolieca Ha JUAarHOCUIIpaHe
Ha CHUHJPOMA.

[Mpunpencrasennst I JHxop/mok cHHIpOM ce HabmonaBar peiky (PeHOTUITHU XapaKTePUCTHKA
- JIUIeBa TUCMOpGUs, TAMYCHA XHUITOIJIa3Hsl, BAapHaOHUJICH X0/ Ha AsICHA CyOKJIaBUs, TETPaIOTHs
Ha Pano M MYNTHKHCTHYHA JWCIDIa3us Ha ObOpeka M aHOMayus Ha Telara Ha MpeluICHHTE.
CUHIPOMBT € AMArHOCTHIMpAH, Ype3 MpPeHaTaTHO MOP(OJIOrHYHO eXxorpad)cko W TeHETHYHO
n3cliesiBane, U (eTaiHa ayToICHs CJIe]] TepareBTHIeH adopT.

Baxno e chOupanero Ha ¢amMuiiHa aHaMHE3a OT POJOCIOBHOTO ABPBO. Jlenenusra 3acsra
aBTO30MHUTE - JIBITOTO pamMo Ha xpomo3oma 22. Upes npwiarane Ha FISH xuOpunmzanus, e
ycTaHOBeHO, ye okoio 90% ot manmentute cbe cunapoma Ha diGeorge n VCFS umar nenerys
Ha 22ql1 xpomozoma. Koraro myranmsita He e “de novo”, a € JOMHHaHTHA, BEPOSITHOCTTA 3a
peKypeHTHeH puck € ¢ BepositTHocT 50 %. BaxkHo e na ce 3Hae, ue pe3yaTaTuTe OT NPEAUIIHU
OpeMEHHOCTH He BIUSISIT Ha cliesiBanure. [Ipy chMHEHMe 3a yHACIeIsIBaHe POUTEINTE TPsIOBa A
ObJ1aT TECTBAHU 3a JeJIeLUsTa Ha XpoMo30oMa 22, upe3 KpbBHa 1poda, u recta FISH xubpuausanus.

WzcnenBanusta nokassar, 4e B 90% MukponenenusTa Bb3HUKBA “de novo”, HO mpu
ocranamure 10% T4 ce yHacnensiBa U TpsiOBa Ja ce THPCH IPH POJUTENUTE U B POJOCIOBHOTO
ObpBO. JlenenusTa ce CuMTa 4e € aBTO30MHO JOMUHAHTHA, 3all0TO M CaMO €IHO KOIHUE B
XpoMo3oMa 22 BbB BCsIKa KJIETKA € JAOCTaThYHO Ja Aaje cuMmnromaruka. Hail uecTo Bb3HHMKBa
CHOPaANYHO B Mpolleca Ha 3peeHe Ha PENpPOAYKTUBHHUTE KJIETKH WM B PAHHOTO eMOPHOHAIIHO
pa3BuTHe. 3acerHaTUTe HAMAT OIUIaKBaHMsS U 3aTOBA TE MOTaT Ja Mpefa aT MyTalusITa Ha Jerara
CH.

IIpecraBeHus oT Hac ciaydail € JA0Ka3aTelICTBO 3a TOBA, KOJIKO TPYIHO € MOCTaBSHETO Ha
JIMarHo3aTa OT €/1Ha CTpaHa, a OT Apyra CTpaHa KOJIKO BajKHa € TS 3a TeHeTUYHATa KOHCYATALUsS U
aKymiepckara IepcleKTHBa 3a cieBaiia OpeMeHHOCT.

3akirouenue. [IpectaBeHust ciydail € 10Ka3aTelICTBO 3a TPYIHOCTUTE IMPHU MOCTaBsHE
Ha JMarHo3ara U 3HAYEHHETO Ha TeHETHYHATa KOHCYITAlMs 3a MepecleKTUBara 3a cieBalia
opemenoct. [Iuarnoszara Jlu JIKOpIK CHHAPOM MoOXe na ObJie MOCTaBeHa CIUHCTBEHO, Ype3
KOMIUIEKCEH MYJITHIUCIUILTHHAPCH aHAJIH3, YUUTO MOCIIECH €Tall ¢ ()eTOMaTOIOTUIHA Ay TOTICHSL.
Kopenarusita Mex Iy peHaTaIHA U IOCTHATATHA TUATHOCTUKA, € KITFOYHT 3a [TPOTHO3aTa 3a PUCKa
HAa CIIe/IBaIluTe OPEMEHHOCTH U JIella B CEMEHCTBOTO.
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ASSOSSIATION BETWEEN SKIPPING BREAKFAST AND
OVERWEIGHT AND OBESITY FREQUENCY IN ROMA
SCHOOLCHILDREN
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Department of Hygiene and Ecomedicine, Faculty of Public Health,
Medical University of Plovdiv

Medical Faculty, Medical University of Plovdiv

Abstract. During the last two decades the prevalence of overweight and obesity among
children and adolescents in European region countries, incl. Bulgaria have increased. Several
studies have reported positive association between adiposity in children and skipping breakfast.
The aim of this study was to evaluate the frequency of overweight and obesity among urban
Roma schoolchildren in Bulgaria and assess its association with breakfast skipping. Material
and methods: A randomized study was conducted among 112 Roma schoolchildren (60 boys
and 52 girls) aged 13-16 years from a primary school in Peshtera town, Bulgaria. Overweight and
obesity in children was evaluated based on WHO,2007 indices (BMI-for-age), criteria and child
grow reference. The schoolchildren anonymously completed a questionnaire about their breakfast
habits. Results: 20 (33.33%) boys and 11 (21.15%) girls were with overweight and obesity. The
prevalence of underweight is higher in girls (15.38%) than in boys (5%). Among children skipping
breakfast, the relative part of those with overweight and obesity was 18.2%. The relative risk (RR)
for overweight and obesity in children skipping breakfast was RR=1.722 (95% CI 0.394-7.529),
x2 =0.458, P=0.365 (>0.05), with no significant, moderate positive correlation (r=0.07, P=0.463
/>0.05/). Conclusion: Despite statistically insignificant relationship between skipping breakfast
and overweight and obesity conclusion was made that this important dietary intake is essential for
nutritional status of schoolchildren, creating of wholesome habits, necessary to promote a healthy
lifestyle and at a later age. Elaboration of educational program for health nutrition in the schools

28



focusing on Roma community is required.
Key words: skipping breakfast, overweight, obesity, Roma, schoolchildren

BBBE/JIEHUE. EnuaemMuonoruuiu Npoy4YBaHus B pa3IMYHU CTPaHU MO CBeTa U B bwirapus
JIOKa3BaT Bpb3Kara MeXx1y HeOalaHCHPaHOTO XpaHEeHe, HaJHOPMEHOTO TErIo B IEpHuoaa Ha
pacTex M peuia COlUaTHO-3HauNMH 3a00IsIBaHNs - apTepHaHa XUIIEPTOHUSI, 3aXapeH JHaleT,
MeTabosmuTeH cUHApoM [3,8]. 3amrbCTABaHETO NPENCTaBIABA KOMIIEKCEH MEIMKO-XUTHEHEH,
COLIMAJIeH W MICUXOJIOTUYEH MPOo0OJIeM 1 € 00EKT Ha ITpOoydYBaHE OIIe B PAHHOTO JETCTBO, 3alI0TO
B 70-80% oT ciydaurte 3amoyBa B JAeTckuTe roguHu [5, 8, 11]. 3aTnbcTaBaHeTo ce mpeBpblia
B €MUEMHUSl HE CaMO Cpell Bb3PAaCTHOTO HaceleHHe, HO U cpeA aenara B EBpoma. B ctpanute
Ha EC cpenno 20% ot genara ca ¢ HAHOPMEHO TEMO, Y4 OT TSAX ChC 3amibeTsiBane [8, 11]. 3a
MOJIOKUTEJIHATA aCOLMAIMsl MEXAy 3aTIbCTSIBAHE Ha Jelara U NpOIyCKaHe Ha CyTpellHaTa
3aKycka ce choOllaBa B peaniia HarpedHo-cpe3oBu npoyusanus [4, 10, 11]. [Ipomyckanero Ha
CyTpellHaTa 3aKycka ce CBbP3Ba C HaMaJIeH €HEepPrueH MpUeM M JIOIIA yCIIEeBaeMOCT B YUMIIHIIE
[4, 5].

LEJITA
Ha MpOYYBAHETO € Aa C€ OLCHU Y€CTOTAaTa Ha CBPBXTEIVIO U 3aTIIBCTABAHC U BPb3KaTa UM C
MMPOMYCKAHETO HAa CYyTpEIIHATA 3aKyCKa MpU YUCHUINU OT pOMCKH €THOC.

MATEPUAJ U METOAU.

W3BbpmieHo e pangomusupano npoyusane npu 112 yuenumm (60/53.57%/ momuera u 52
/46.43 %/ mommnuera) or pomcku erHoc ot OY* Jlioben Kapasenos“- rp. Ilemepa. Cpennara
BB3pacT Ha Momuetara ¢ 13.3rox., SEM=0.165, SD=1.28, Min=11, Max=16; na Momu4eraTa —
13.1ron., SEM=0.146, SD=1.05, Min=11, Max=15. JlaHHuTE 32 aHTPOIIOMETPUYHHUTE TOKA3ATCITH
PBCT U TEIVIO Ca MOyYeHH OT camuTe Aena. OleHKaTa Ha aHTPOIIOMETPUYHUS XPAHUTEITHUS CTATyC
€ U3BBpIICHA Ha 0a3a aHTPONIOMECTPUYHU WHICKCH - MHJCKC Ha TEJeCHA Maca 3a ChOTBETHATa
Bb3pact /UTM/ (tenecna maca B kg/ ppcra B m2) WM KpUTEpUUTE U HOBHUTE pedepeHTHH
croitHoctu Ha C30, 2007 [9]. YueHuunTEe aHOHUMHO MOITBJIHUXA BHIIPOCHUK OTHOCHO TEXHUTE
XpaHUTEIHH HaBUIM, chcTaBeH oT Vanelli et al., 2005 [14]. Cratuctudeckara oOpaboTka Ha
JAHHUTE € U3BbpIIeHa che cratuctuuecku maker SPSS for Windows v.19. BeposiTHata Bpb3ka
MEXIY CBPBXTEIIO/3aTIBCTSIBAHE M MPOIyCKaHEe Ha CyTpEIIHaTa 3aKyCKa € OIpeJelieHa upes3
otHocuTenHus puck (RR) ¢ 95% nHTepBan Ha JOBEPUTEIHOCT.

PE3YJITATU U OBCBXKJIAHE.

CpenHusT pscT Ha MoMYeTaTa ¢ 156.72cm, SEM=1.778, SD=13.77, Min=110, Max=180; Ha
ternoro — Mean=49.2kg, SEM=1.68, SD=13.02, Min=30, Max=90. [Ipu MoMuuerara cpenHara
cToiHOCT Ha pbera e 155.25¢cm, SEM=1.328, SD=9.58, Min=120, Max=180; Ha Terioto -
Mean=44.88kg, SEM=1.32, SD=9.52, Min=30, Max=75.

OreHkara Ha TEIOTO Ha W3CIIEABAHWTE YYEHHIM I10Ka3Ba, 4ye IpeodiajaBar JMIara
¢ HOopMasiHa TesecHa maca — 61.67% (n=37) or momuerara u 63.46% (n=33) or MomHuuerara
(®ur.1). OTHOCUTETHUAT [T HA MOMYETATa ChC CBPBXTENIO M 3aTrbcTsaBane (33.33% / n=20/) e
MI0-BHCOK B CpaBHEHHE ¢ To3u Ha Mmomuyerara (21.15% /n=11/), Ho 6e3 cTaTucTHYECKN 3HAYNMa
paznuka (P>0.05). Te3u pe3ynraru ca MO00HM Ha JAaHHUTE OT MPOYYBAHHS BbPXY XPaHUTEITHUS
cTaTyc Ha JieliaTta B ydeHu4ecka Bb3pacT Ha HallM U 4y>au aBTopu [5, 7, §, 11].
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15.38% (n=8), B cpaBHEeHHUE
(n=3), HO pa3nukara He e cratucTHdecku 3HaunMa (U=1.79, P>0.05).

IIpeBaneHCHT HA MOMHOPMEHOTO TETIO € Tpu 13 ronummHuTe yueHuiy. [lonydeHnre pe3ynratu
MOTBBPIKIABAT TE3aTa 32 HAaOJIFONaBaHOTO ,,JBOWHO OOpeMeHsBaHE ¢ 0OJICCTH — STHOBPEMEHHO
HaJIMYMEC HAa BUCOKA YE€CTOTA KAKTO Ha CBPBXTEIIIO U 3aTIIBCTABAHE, TaKa U HAa ITIOAHOPMECHO TCITIO
MPU Pa3IMYHUATE BH3PACTOBH I'PYITH — CUTYAI[Hsl, XapaKTepHa 3a MOMYJIAl[K C HUCHK COLHATHO-
nkoHoMudecku craryc [8]. Ilpn omeHkata Ha XpaHWTENHHS CTAaTyC HA YYCHHWIH OT POMCKH
Npou3xoJ] B MakeloHUsI U Bb3MOXKHHTE PHCKOBE 3a 3/IpaBETO OT PaHHA BH3PACT CE YCTAHOBSIBA
npeobiajaBaHe Ha MOJAHOPMEHOTO TENIO, & CBPBXTENNIOTO M 3aTIBCTABAHETO CE CPeIar Mo-4eCcTo
pu He-poMckuTe aena [7, 12].

OTtroBopuTe Ha BBIIpOCA ,,3aKycBare Jin CyTpuH?* ca nagaern Ha DOur2. 76.67% (n=46)
ot mMomyetara u 63.46% (n=33) or MoMuYeTara choOIIaBar, 4e 3aKycBaT BCska cyTpuH. 15%
(n=9) ot momuerata u 21% (n=11) oT MoMHuUYeTaTa JaBaT JaHHM, Y€ HE 3aKyCBaT BCEKH JICH.
IIpomyckane Ha cyTpelnrHara 3aKycka ce Cpela Mo-4ecTo Mpyu aHKeTUPAaHUTe YIeHUIKH — 13.46%
(n=7) B cpaBHeHue ¢ yueHunmre - 3.34% (n=2), HO pa3NMUKaTa HE € CTATHCTUYECKH 3HAYNMa
(U=1.91, P>0.05). ObsicueHneTo 3a MpoITycKaHe Ha 3aKyckara € Haii-uecTo JuIca Ha BpeMe U 4e
He ca TajgHu cief ctaBaHe oT ¢bH (Pur. 3). Ha Benpoca ,,Kbae oOnkHOBEHO 3aKycBare?* paBeH
oTHOcHTeNeH 151 (62%) OoT BaTa TMOIa OTTOBApSIT, Y€ 3aKyCcBaT B yUMIHINE, 1Mo 25% - mpuemar

3aKyCKa BKBIIIH.
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@wur. 3. OtroBopu Ha BbIIpoca “ KakBa e mpudmHaTa Ja HEe 3aKycBare CyTpuH?”’

[lpu pmemara, KOWTO HE 3aKyCBaT, OTHOCHTCIHHAT [T HAa TE3W CBHC CBPBXTEINIO U
3amrecTsaBaHe € 18.2%, a 6.5% oT y4eHunmTe C J0Ka3aHO HAaTHOPMEHO TEIIO ChOOIIaBar 3a
MPOITyCKaHe Ha CyTpelrHarTa 3akycka. OTHOCHTEIHUAT PUCK 32 CBPBXTEINIO M 3aTIABCTABAHE MIPH
Jiera, KOMTO He 3aKycBar cyTpuH, e RR=1.722 (95% CI 0.394-7.529), 42 =0.458, P=0.365 (>0.05),
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C yMepeHa, CTaTUCTUYECKH He3HaunMa rojioxkurenHa kopenatus (r=0.07, P=0.463 />0.05/). Pequna
M3CIIe/IBaHMS 32 Bpb3KaTa MEXly IpHeMa Ha 3aKyCKa M XpaHWTEJHHUs CTaTyc, TeJleCHara Maca u
ycrexa B yUYWIUILE IPU Jela U FOHOIIN NTOKa3BaT, ue MpUEeMaIllUTe 3aKyCcKa € I0-MaJIKO BEPOSTHO Ja
ca ChC CBPBXTENIO, BEIPEKHU Y€ HE BCHUKHU U3CIIEABAaHMS CBBP3BAT MPOITyCKAHETO HA 3aKyCKaTa ChC
CBpBXTENIOTO. TOBa ChBMAJIA U C PE3yNITaTUTE OT HAILK U HA JIPyTH aBTopH npoyusanus [1,10, 11].
Jannute or HanmonamHo mpoyuBaHe Ha 371paBero U xpaHeHero B CAIIl nmokassar, ue
HE caMo MPHUEMaHeTO Ha 3aKycka ce CBbp3Ba ¢ MHpaekca Ha TelecHa maca, HO U 4e BUABT Ha
KOHCYMHUPAHUTE XPaHU Ha 3aKycKa CBIIO NOBIMABA TenIOoTo [2]. B Hacrosmero u3cienBaHe
XaMOyprepy, TOCTEPH, TECTEHH M3/ENNs ca Hal-4ecTo KOHCYMHpPaHHWTE XpaHH Ha 3aKycka |
Ipu JBaTa Nona. BUCOKUAT eHeprueH mpueM ¢ Te3U XpaHU € MPENOoCTaBKa 3a CBPBXTENIO U
3aTIBCTABAHE, 0COOEHO ITPU HEAOCTAThYHA (PU3NUECKa aKTUBHOCT. 26.67% or MomueTarau 11.54%
0T MOMHYETaTa ChOOIaBaT 3a MpUeM Ha pa3HoOOpa3Ha 3aKycka Ipe3 ceaMuiara. Ilimomosere
MPUCHCTBAT B MEHIOTO Ha CyTpelllHa 3aKycka caMo Ha 13.4% ot ankerupanute yueHunu. Haii-
4ecTO KOHCYMHpPaHHU HAIlUTKK Ha 3aKycka ca mionoBu cokose (38.33% ot momuerara u 44.23%
oT Momuyerara) u Misiko (ipu 28.33% ot momuerara u 19.23% ot momuuerara). Okono 27% ot
YUSHHIUTE TIPEIOYNTAT OE3aIKOXOHN HANUTKHU (KOKa KoJla, CTY/IeH Yail) M alpsiH Ha CyTpeIHa
3aKycKa. 3a TO3M XpaHUTEJIeH N300p MMa 3HaYeHHEe He caMOo BU/1a M aCOPTUMEHTA Ha Ipe/JIaraHnuTe
XpaHU B YYMJIMIIHUTE CTOJIOBE M OrodeTH, konTo TpsiOBa sa otroBapst Ha Hapenba Ne 37/2009r.
3a 3/]paBOCIIOBHO XpaHEHE Ha YYEHUIINTE, HO U XPaHUTEIHUTE U 3]paBHU HABUIIM HA YUCHHUIIUTE.

JlaHHWTE 32 YecToTara Ha pHeMa Ha 3aKyCKa, BU1a Ha KOHCYMHUPaHHUTE XpaH! U HAITUTKH ca
10I00HY € T€3M OT MPOBEJICHO N3CIIE/IBAHE 3APaBETO Ha poMcKara oomHocT B bbarapus or Tomova
I, 2009 [13]. YcraHoBsiBa, ye 1/10 oT poMckuTe Jaera OOMKHOBEHO He 3akycmar. [Ipuemarute
3aKycKa MMaT HHCKa KOHCYMalusl Ha MJSIKO M MJICYHH TIPOJIYKTH, IUIOZOBE; 3aKycKara UM
OOMKHOBEHO C€ CBHCTOM OT XJISIO, ITbPKEHH (QHIINH, OaHUYKHU U IPYTH TECTEHU NMPOM3BEACHUs, 1/5
nipueMar Ba(Iu ¥ JPYTH IIOKOIAJOBH U3IEIHS.

B nacrosmiero npoyusane 66.67% (n=40) or momuerara u 57.69% (n=30) or MmomuueTara
OTroBapsT, Y€ 3aKycKaTa ce MPUToTBs OT Maiika M. CaMH TPUTOTBAT 3aKyckara cu 16.67% (n=10)
ot Momuetara u 25% (n=13) or momuuerara. [loBeue OT TOJNIOBHHATA OT aHKETHPAHUTE JIMIA
3akycBar camu (65% /n=39/ ot mpxere u 57.69% /n=30/ ot xennte) karo 18.33% (n=11) ot
YUCHHIUTE MPEANIOYNTAT JIa 3aKyCBaT C ISII0TO ceMelcTBo, a 28.85% (n=15) oT yyeHHuknTe —
¢ pogurenute cu. 60% (n=36) ot momuerara n 48.08% (n=25) oT MOMHYeTaTa OTTOBApsT, Ye
0 BpEeMe Ha 3aKyCKa caMo Ce XpaHsiT, 0e3 Ja ce 3aHuMaBart ¢ JIpyru neitHoctu. 28.33% (n=17)
ot momuerara u 30.77% (n=16) or MmomMHYeTaTa IJIeJaT TEJIEBU3MS 10 BpeMe Ha 3aKycka. Te3u
pe3yaTaTH ca CXOIHU C JaHHUTE OT JPYTH MOMOOHH M3CIEABAHMS KaTo TJICAHETO Ha TEJIEBU3US
10 BpeMe Ha XpaHEHE Ce CBbP3Ba C I0-BUCOK EHEPTUEH MPUEM, KOETO C€ MOTBbPIKaBa U OT APYTH
asropu [5, 11]. IIpoyuBane mNO3HaHMSATA 11O XpaHEHE U XPAHUTEITHUTE HABUIM NPU YUYEHHUIU Ha
Bb3pact 8-11T. or ocHOBHM yuniuiia B Haiipoou, Kenust ycranosssa, 4e 82.1% oT TsX ce XpaHsT
Ipe]] TeJIeBU30pa €XKEIHEBHO WK 2-3 MbTH ceaMUuHO; 32.2% 0T u3cneABaHUTE Jela MpHeMaT
XpaHa B OTChCTBHE Ha poauTenute [6].

SAKJIFOYEHHUE. CBpbXTernoTo M 3aTIbCTABAHETO, KOUTO ce cpewar npu 27.68% ot
W3CJICIBAHUTE YYCHHIIM OT POMCKH €THOC, Taka WM IMOJHOPMEHOTO TEIIO MPH MOMHYETAaTa,
ca 3HAUUMH TPOOJIEMH, IOUICKANM HA XPAHUTEIHH W 3[PaBHU HHTCPBEHIUH. BbIpeku
YCTaHOBEHATA CTATHCTHYCCKU HE3HAYMMa BPb3Ka MEXKITy IMPOITyCKAHETO Ha CyTpEIllHATa 3aKyCKa
U CBPBXTEIIIOTO U 3aTIBCTSIBAHETO, CE MPABU M3BOABT, YC TO3HM BAXKCH XPAHUTEIICH MPHEM € OT
CHINECTBCHO 3HAYCHHUE 33 XPAHUTEITHUS CTATYC HAa YUCHUIIUTE, H3TPAXKIAHCTO Ha ITOJIC3HU 3IPaBHH
HABUIIH, HCOOXOAMMHU 32 YTBBPK/IaBaHE Ha 37JPAaBOCIOBEH HAUYMH HA KUBOT U B MO-KBCHA Bb3PAacT.
HeoOxonumo e BHeIpsiBaHE Ha OOYYUTEITHH MMPOTPAMHU I10 3APABOCIOBHO XPaHCHE B YUHJIHIIE,
KOWTO J]a MOTUBUPAT YUCHUIINTE 32 PEIAOBCH MIPHEM Ha CyTpeIIHa 3aKyCKa U MOJXOISI] H300p Ha
3[[PaBOCIIOBHH XPaHH, C aKIIEHT BHPXY POMCKaTa OOIIHOCT.
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OTHOCHO BPB3KATA MEXAY XPAHUTEJIHUTE HABULU U
PUCKA 3A 3bBEH KAPHUEC IIPU YYEHUIU
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ABOUT RELATIOH OF DIETARY HABITS AND DENTAL CARIES
RISK IN SCHOOLCHILDREN

Georgi Kavlakov, Victoria Atanasova, Penka Gatseva, Lilia Kavlakova*
Department of Hygiene and Ecomedicine, Faculty of Public Health,
Medical University of Plovdiv
*Department of Periodontology and Oral Mucosa Diseases,
Faculty of Dental Medicine, Medical University of Plovdiv

Abstract.

Dental caries is a disease with social importance for children and adolescents in the last
years. Caries prevalence is strongly connected with dietary habits. The aim of this study is to
evaluate the association between dietary habits and dental caries risk in schoolchildren. Material
and methods: A randomized study was carried out among 135 schoolchildren aged 10 to 15
years from a secondary school in Peshtera town, Bulgaria. The children anonymously filled
in a questionnaire about their dictary habits. The results indicate that more than half of the
schoolchildren consumed sweetmeats. Conclusion: Potential dental caries risk for the children
was evaluated and recommendations about health nutrition were given. In this connection it is
necessary to elaborate adequate and specific educational nutrition program in the schools.

Key words: dietary habits, dental caries, schoolchildren
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BBBEJIEHME.

IIpe3 mocjenHuTEe TOAMHM B peAuNa NOKYMEHTH HAa eBpPONeliCKHTe W CBETOBHHU
HHCTUTYIUH Ce M0COYBA, Ye 3200/ IABAHUATA HA YCTHATA KyXHHA, KATO YaCT OT rPynara Ha
He3apa3HUTe 3200J5IBAHNS, IPEICTABISABAT CEPHO3€eH 3APABOCJIOBEeH U (pHAHCOB NMPodieM
3a peAMIa CTPAHH M CIEIIHO TpsidBa Ja ce MpeANpHeMaT MEPKH 3a NpopHIaKTHKATa
uM [10]. 30HUAT KapHec € C MHOTO BHCOKa 4eCTOTa CpeJ BCHUKHM BB3PACTOBU I'PyNH Ha
OBJITApCKOTO HaceleHHe, KaTo TOi ce HaloaBa oIe B Iepuojia Ha paHHa JeTcKa Bb3pacT [3].
JlaHHHTE OT ITPOBEZCHOTO HAIIMOHAIHO MPOYYBaHE 3a PAa3NpPOCTPAHEHNETO Ha 3bOHMUS Kapuec npu
Jena ot 5-18rof. moka3BaT MHOTO 110- BUCOKH CTOMHOCTHU Ha pa3npocTpaHeHrne. OTHOCUTEIHUAT
Jis1 Ha 5-6 roqumiHKTe Jena Oe3 kapuec e 28.87% karo ¢ yBean4yaBaHe Ha Bb3pacTTa HaMallsiBa
OTHOCHTEIJIHUS /i1 Ha Jenara 6e3 kapuec - npu 12 roqumante € 21.31%, a npu 18 rogumnuTe
e camo 8.31% [10]. Huckoro ¢uryopHO ChIbpKaHUE B MHUTEHHATa BOIA Ha MHOTO PETHOHH B
CTpaHaTa JOTPHHACS 3a Ta3n cuTyanus. ToBa Hasara HeOOXOJJMMOCTTa OT MacoBa MPOPHIAKTUKA
Ha Kapueca 3a HaceJICHHUETO M Ha II'bPBO MSICTO 32 JKMBECIIUTE B PETHOHH C HUCKO (DIIyopHO
ChIbpPXKAHNE HA MUTEHHUTE BOJH, KOETO € 3aJIeTHAJIO B 3[paBHUTE CTpaTeruu Ha HanuonanHara
nporpama 3a npoQuiIaKTHKa Ha opaiHuTe 3adossiBanus npu jena ot 0 1o 18-roguinHa Be3pacT B
Peny6nuka Benrapus 2015-2020r. [10].

Penuna mpoyuBanusi BbpXy IpoOiiemMa Ipe3 MOCJIEIHUTE TOJMHU MOCOYBAT IPABHIHOTO
XpaHEeHe KaTo OCHOBHA 3/IpaBHa CTparerusi B INpeBeHIMsTa Ha kapueca [1, 3, 4, 6, 7, 10].
31paBOCIIOBHOTO XpPaHEHE, BKJIIOYBALIO KapUECHPOTEKTUBHHM IBJIHOLEHHU HYTPHUEHTH, Urpae
pelaBaia pojs B IpeBeHuusATa Ha kapueca [1, 2, 7, 10, 13].

LEJITA
Ha MPOYYBAHETO € JIa Ce OIIEHHU Bpb3KaTa MEX/y XpaHUTECIHNTE HAaBUIM U PUCKa 3a 360eH
Kapuec Ipu y4eHuI Ha Bb3pacT 10-15 ronuHu.

MATEPUAIL U METO/IU.

[IpoBeneHo e paHAOMH3MPAHO AaHOHMMHO aHKETHO TipoyuBaHe cpen 135 yuenuru (64 /47.4%/
momueta u 71 /52.6%/ momuuera) or COY ,,Kimument Oxpuncku® - rp. [lemepa na Bp3pact ot 10
110 15 TOMuHE OTHOCHO TEXHHUTE XPAHUTCITHN HABUIIA. AHKECTHHSAT JIUCT € ChCTaBEH OT aBTOPUTE U
ChIbpKa BBIPOCH OTHOCHO POJISITA HA XPAaHEHETO 3a Pa3NpOCTPaHEHHETO Ha 3b0HUS Kapuec. B
aHKeTaTa Ca BKIIIOYCHU BBIIPOCH OTHOCHO KOHCYMAIIHS Ha KAPUOTCHHU XpaHU (HAIp. CIaIKapCKU
W 3aXapHH U3JICIUS) U KAPUECIPOTCKTUBHU (MIIIKO, MJICYHU TIPOMYKTHU U Ap.). CTaTuCTHYECKATa
00paboTKa Ha pe3yNTaTUTe € U3BBPIICHA Che cTarucTudecku maket SPSS for Windows v.19 u
OLICHEH pHCKa 3a Kapuec MpH YYSHHUIINTE B 3aBUCUMOCT OT XPAaHUTEITHUTE UM HABHIIH.

PE3VJITATU U OBCBHXKIAHE.
Cpennara Bb3pacT Ha Momuertara € 12.76ron., SEM=0.194, SD=1.55; na momuyerara
— 12.64ron., SEM=0.134, SD=1.14. IIpeobnanaBar 11-14 romumauTe ydenurwm (126 mymu
/193.33%/).
Ha ®ur.1 ca npeacraBeHn OTTOBOPUTE Ha Bblipoca “‘Kowcymupame nu MAsIKO U MAedHU
Xpauu u Konko yecmo?”, OT KOSATO € BUAHO, 4e okojo 50% oT nenara exeJHeBHO KOHCYMUpPAT
TE3U MPOAYKTH, IMAIIX BOJICINIA POJIS B XpaHHUTEIHATA Kapuec-npoduiaktuka — momueta 43.75%
(n=28), momuueta 59.16% (n=42).
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ur. 1. KOHCYMaumsA Ha MIAKO M MNEYHM NPOAYKTH ®ur, 2. OTroBopu Ha Bbnpoca "Kakea soaa nuete?”
OT yuyeHuuute

MomyeTa
MoM4eTa
MmommyeTa
MOMM4ET

BCEKUM AeH /
npes 2-3 AHn YeWmMAHE BOAa — /
1 MbT ceamuiHo MHHEDaNHa Boaa

no-paaxko
YEeWwMAHa U MHHEpanHa Boaa

CoieBpemenHo 34.38% (n=22) or momuerara u 25.35% (n=18) oT MOMHYETaTa OTTOBAPSIT, 4e
npuemar Misko 2-3 mbtu ceamuyuno. Okoso 10% oT nenara KOHCYMHUPAT TE€3H MPOAYKTU BEAHBK
CeIMHYHO, KOETO € KpailHO HenoctarbyHo. [IpoyuBaHuUS Ha JIpyrd aBTOpH Ipe3 IMOCICIHUTE
TOJIMHU COYaT, Y€ HeAOCTATHYHUSAT NPUEM Ha MIICYHH MPOIYKTH U C TAX Ha JECHOYCBOUM KLU
B JIETCTBOTO CE OTpa3siBa HEraTUBHO Ha 3]IpaBHHS CTaTyC B MO-KbCHA BB3PACT, BKII. M Ha 3OHUS
craryc [2, 12]. OcoOcHO HHCKa ¢ KOHCyMallUsiTa Ha MIISKO IIPH JiellaTa OT CEMEHCTBA C HUCKH
JIOXOJIM, KOETO TIPaBH Ta3M Irpyra BUCOKOPHUCKOBA 110 OTHOIICHHE ITPHEMa Ha JI0CTAaThuHO KaJIuH,
C Bb3MOXKHU HETaTUBHH IMOCJIEAMII BEPXY pacTexa M pa3BuTHETO. [IpakTukara B HIKOM CTpaHH
MI0Ka3Ba, Y€ eKEAHEBHOTO OE3IUIaTHO OCUTYPSIBAHE HA Yallla MIISIKO 32 JieliaTa ¢ HICHK COLMaTHO-
WKOHOMHYECKH CTaTyC e(peKTHBHO ONPUHACS 32 33/I0BOJISIBAHE HA HYXXJIUTE OT KaJIMH MPU TAX
[12]. ITporpamara «Y4uaumHO MISKO» B bbarapus, oOxBaliaria Jenara ot JeTCKUTE TPaJHHU
W YYCHHIHUTE OT II'BPBH JO YETBHPTH KJIac Ha TEPUTOPHATA Ha IisjlaTa CTpaHa, JOMpPHHAcS 3a
Ch3/1aBaHe U HaChpyaBaHE Ha 3/[PaBOCIOBHU XPaHUTEIIHH HABHUIM Ha Jenara [9].

Ha BbIIpoca OTHOCHO KOHCYMalusi Ha Meco, puoa, siiiia, KOUTo ca OoraTH Ha IbIHOLCHEH
OeNTHK ¢ IrpajuBHA (DYHKIMS B OpPraHU3Ma, OTTOBOPUTE couart, 4y¢ 26.56% (n=17) ot MmomueTara
u 14.08% (n=10) oT MOMHueTaTa MpUeMar ¢ XpaHaTa eXKeJHEBHO Te€3H XpaHH, a okoJo 37% ot
nenara - npe3 2-3 auu. EnuH mbT ceaMuyHO TH KOHCymupar 26.56% (n=17) ot Mmomdyerara u
28.17% (n=20) ot MmomuyeTata, a mo-psako — 7.82% (n=5) ot momuerara u 22.53% (n=16) ot
MOMHUETaTa KaTo MMa CTaTUCTUYECKH 3HaYMMa PasjivKa MEXAy ABaTa Iojia IPH TO3H YECTOTEH
npuem (U=2.44, P<0.05). BbrnpochT 3a KOHCymManusi Ha SAKH, OCOOEHO Opexu M (bCTHIH,
HaMHpa MsICTO B aHKETHAara KapTa INPEJBHJ] CTAHOBHIIETO Ha CIEHHAJIMCTHTE 33 TIXHOTO
Kapuec-npoTekTHBHO jerctBue [13]. Hali-uecTuar oTroBop 3a KOHCyMalusTa UM € “mo-psiaKko‘
(oxono 40%) n npe3 2-3 nHU — okoio 26% oT aHKeTHpaHUTE. [IpHeMbT Ha HEKHCENN NPECHU
IUIONIOBE | 3elieHUYyIH (0COOCHO MOPKOBH, OOTraTH Ha OeTa-KapOTEH) € MOJIOKHUTEITHA TCHICHITHS
B XpaHEHETO BHB BpB3Ka C MpEBEHLUATa Ha jAeHTanHus kapuec [3, 7]. Ilo-roisiMa yact or
noapactBanure (48.44% /m=31/ ot momuetara u 36.62% /n=26/ or MomMHuueTaTa) CHOOIIABAT,
4e I KOHCYMHpar eXeIHeBHO U 2-3 mbTH ceamuyHo (28.12% /n=18/ ot momuerara u 32.39% /
n=23/ or momuuerara). B [Ipenopbskute 3a 3/1paBoCcIOBHO XpaHEeHEe HA yYeHUIUTE B brirapus e
3aJierHaj]a KOHCYyMalusITa Ha MIPECHH IIJI0I0BE M 3eJICHUYyIH He mo-Maiko oT 400 rpama THEBHO
TIPE/IBU/I BUCOKATa UM OMOJIOTHYHA CTOMHOCT M OOraTCcTBO HA XpaHUTEIHH BIakHUHU [11].

Ha ®wur. 2 ca npexcraBeHu oTroBopurte Ha BbIipoca “Kakxea 6oda nueme?”’, KOWTO UMa
3HAYCHUE TPE/IBUJI MUHEPAJTHHS ChCTaB Ha ChOTBETHATA Bozia. [IpeobiiaiaBa AeIbT HA yUCHHUIIHTE,
ey MuHepaitHa Bona — 43.75% (n=28) or momuerara u 52.11% (n=37) or momunuerara. C
0JIM3BK OTHOCHTEJIEH JISLT ca Jierara, NpueMally YenMsiHa Boaa - 43.75% (n=28) ot momuerara
n 40.85% (n=29) or momuyerara. OCTaHAIUTE YYECHHIM NMUSAT YEHIMSHA ¥ MUHEpaJHa BOJA.
Msoro ManbK € nenbT Ha Te3u (12%), mocounnu TOYHO KakBa OyTHIIMpaHa MUHEpajiHa BOJa
MUSIT — MPEANMHO OTTOBOPH ,,M3BOpHA M Tpane3Ha™. [InTeliHaTa Boja € OCHOBEH M3TOYHHK Ha
¢utyop u upe3 Hesl TOl Hal-IecHO ce ycBosiBa OT opranusMma [3]. Obaue HaUTE MUTCHHU BOAU
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ca Oequm Ha (uryop, BKI. W Ta3u B Tp. Ilemepa, kosito e ¢ HUCKO (IIyOpHO ChabpkaHue. ToBa
Haslara HeoOXOIMMOCTTa OT MacoBa Npo(MIIaKTHKa Ha Kapreca 3a HaceJIeHHeTO B CTpaHara W
Ha ITBPBO MSICTO 32 JKUBEECIINTE B PETMOHU C HUCKO (DIyOpHO ChIbp)KaHWE HA TMUTEHHUTE BOJH.
OnrtumanaHnuTe KojudecTBa (NIyop B MHUTEHHATa BOJA, KOUTO HE Ch3/aBaT PHCK OT NEQHIUT U
npego3upane Ha ¢ayop, ca 0.7-1.5 mg/l. Ceappxanuero Ha ¢uyop e nox 0.5 mg/l 3a 87% or
HaceseHnero B bearapust. B ontumanun napamerpu (0.7-1.5 mg/l) e 3a 13% ot HaceneHnuero.
Hsixon ot munepannute Bomu ([leBun, Xucap) ca 6oraru Ha (uiyop, HO TEXHHST NpUeM TpsiOBa
Jla ce KOHTpPOJIMpa MPEeABHU HETaTUBHUTE 37paBHU €(EKTH OT IMPEeKOMEepeH NpueM Ha Quyop -
(iryoposa, JereHepaTHBHE IPOMEHH B CKEJIETa, BBTPEIIHH OPTaHy | Jp.

OtrosopuTe Ha BpIpoca: ~KoHcyMupare Jin clnagkapcKy U 3aXapHU U3/eNTUs U KOJIKO 4ecTo?”
ca B [T0-BUCOKHUTE KaTeTOPHH YECTOTH — ,,BCEKHU JIeH™ U ,,ipe3 2-3 K", cboTBeTHO 34.81% (n=47)
u 33.33% (n=45) ot yuenurute (Dur. 3). [IpeodiamaBar 0TTOBOPUTE 3a KESTHEBHA KOHCYMAITHS,
KaKTO OT MOMYeTa, Taka U OT MoMudeTa. CpaBHUTEIHO HUCHK € JeTbT Ha yYSHHIUTE (OKOJIO
16%), kouTo T¥ puemar | bT CeMUIHO WITH NO-psiiko. He ce oTuuTar cratucTHyecky 3HaYNMH
nonosu paznuaus (P>0.05). Bpp3kara mexty pepMeHTaOMIHNTE BBIJIEXUIPATH U 350HUS KapHrec
€ MHOTOKpATHO Joka3BaHa [4, 7, 14]. 3axapHuTe U3AeNMsd ca KApUOTEHHU U TEXHUST MPHEM
Ou TpsOBaJIO Ja ce OrpaHWYM MPEABU U HeTaTUBHHUS e(eKT BbpXyY TelecHaTa Maca. Hammuumero
Ha CBPBXTEIVIO U 3aTIBCTABAHE IPH MOJPACTBALIUTE CE CBbP3BA HA-ueCTO C MOBUIIEHATa UM
koHcyMarus. [loHacTosilieM B Hay4Hara JIUTEpaTypa ce MOosSBUXa peIulla ChOOIIEHNS! OTHOCHO
Bpb3KaTa MeXkAy 3aTIbCTABaHE U YeCTOTa Ha Kapuec npu aeuara [1, 3, 4, 5, 14].

®ur. 4. YectoTa Ha NprMem Ha NOACNAAEHW ra3MpaHn
HanNUTKKW OT yYyeHUyuTe

©ur. 3. HectoTa Ha KOHCYMaUMA Ha C KA K
3aXapHH U3AENNA OT YYEHHLHTE
50 ~
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__ y npes 2-3
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no-paaKo A cepmmuno O PRAKO

BCEKKM AeH

Ha Bbmpoca kakbB XJ110 KOHCYMHpAT, JiellaTa MacoBO OTIOBapsT, 4ye Ipuemar Osi1 xJsio
(68.14% /n=92/), BeposiTHO Topaau ceMmeiiHuTe XpaHuTenHu HaBuim. Camo 15.6% (n=21)
CchOOIIABAT 32 MPUEM Ha MBIHO3BPHECT XJs10; 2.2% (n=3) KoHCyMHpaT pbxkeH U 6.67% (n=9)
- tunoB xys10. Cnopen Ilpenopbkure n Hapenbara 3a 31paBOCIOBHO XpaHEHEe Ha Jielara B
y4eHHYecKa Bb3pacT B bearapus mbIHO3bPHECTH XpaHH TPsiOBa J1a ce BKJIOYBAT B XPAaHEHETO Ha
Jenara 2-4 MbTH CEAMHUYHO, KaTo KOJIWYECTBOTO UM C Bh3pacTTa ce yBenuyana [8, 11].

Ha ®wur.4 ca npeacraBeHu oTroBopute Ha Bblpoca “‘Ilpuemame iy nodciadenu eazupanu
HanumKku u Koako yecmo?”, OT KOSTO ce BWXKJA, 4e OKoil 45% OT yuyeHHIUTe UMaT MpHUeM B
MO-BHCOKHUTE KaTeropuu 4€CTOTH Ha TaKuBa HamuTKH ((aHTa, Kojia U JIp.), KOUTO ca C U3pa3eH
KapuoreHeH edekT. JlocToBepHa € pa3jukaTa MeK/Iy JBaTa [ojia Py OTTOBOPHUTE ,,BCCKHU ICH U
,,[TO-PSIIIKO KATO MPUEMBT € MO-rosisiM Iipu Mmomyetara - (U=3.39, P<0.05, pecn. U=3.41, P<0.05).
[Tono6HM ca pe3yATaTUTE OT MPOYYBAHUS HA APYTH aBTOPHU 10 MPoOdIieMa, KOUTO OIMCBAT BUCOKA
KOHCYMaIlMs Ha MOJCIaIcH! ra3upaHy HAUTKU cpell ydeHur Ha 10-15 rogummna Be3pacr [1, 3].

B Ilpenopskute 1 Hapen6ara ot 2009r. 3a 31paBOCIOBHO XpaHEHE Ha YYCHHUIIUTE CE T0COYBa
orpaHMYaBaHe MpHeMa Ha 3axap, 3aXapHH U CJIAJIKapCKU M3/eNHsl, U30srBaHe KOHCyMalusiTa Ha
0€3aJIKOXOJIHM HAMUTKH, ChbPIKaIF 3HAYUTEIHN KOJIMUECTBa J00aBeHa 3axap, 0COOCHO MEXILy
otaenHuTe xpaHeHnus (8, 11]. B con nqokymentn C30 npenopbsuBa pexyKIus Ha JTHEBHHS BHOC
Ha cBOOOIHU 3axapH mo-maiko oT 10% oT o0uMs eHeprueH BHOC C TEHJASHHMS 3a Objelia
penykuyst 10 5%. Cra3BaHeTo Ha TOBA U3UCKBAaHE HAMaJlsiMa PUCKA 33 CBPBXTEIIIO, 3aTIIbCTSIBAHE
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U JieHTalieH kapuec [7, 14].

86% OT aHKeTHpaHUTE JIUIA HEe yroTpeOsBar ankoxon. [loHskora mpuemar ajakoxou (Oupa,
BuHO) 18.75% (n=12) or momuerara u 1.41% (n=1) or MOMHUETaTa KaTO MEXIY ABaTa I0Ja
pasnmkara ¢ craructuueckn 3HaunMa (U=3.4, P<0.05). BonmuacTBOTO OT yueHunute (94.81% /
n=128/) He my1mar, K0eTo € OaronpusATeH (HaKT MO OTHOMICHUE 00IIOTO, BKII. U ICHTAITHO 3/IpaBe.

B ankerara e BKJIFOYCH BBIIPOC OTHOCHO TIPOBEKIAHE HA (IIyopHA MPOQPHUIAKTHKA OT
yuenuuute. Okono 64.5% ot nmeuara OTroBapsT MOJOKHUTETHO Karo MOCOYBAaT 32 OCHOBEH
M3TOYHHK Ha (IIyop macrara 3a 360u.

3AKJIFOYEHUE. Ananu3bT Ha JaHHUTE OT MPOBEIECHOTO aHKETHO MPOyUBaHE MOKa3Ba, ye
YYCHUIIMTE KOHCYMHUPAT MPEe00IaiaBallo KapUOTeHHU XPaHH, KOSTO IIOBUIIIABA PUCKA 32 PA3BUTHE
Ha 3b60¢H Kapuec. B Ta3u Bpb3ka ¢ HEOOX0MUMO pa3paboTBaHE HA aJICKBaTHU M CIICIIHATH3HPAHH
OOYYHTEIHH TPOrpaMH IO 3IPaBOCIOBHO XpaHEHE B YYWIMINATA C I KOPHTHpaHEe Ha
XpaHUTETHUTE HABUIM Ha Jlerara.
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Abstact:

Polycythemia vera /PV/ is a myeloproliferative neoplastic process of an unknown etiology
with clonal proliferation of red cells. Pathological lesions damage mainly bone marrow, lien and
liver. Kidney involvement in PV is relatively rare. There are less than 30 cases in medical literature
up to now with serious differences in type of glomerular lesions, suspected pathogenesis, therapy
and results. Main symptoms are proteinuria up to nephrotic range and hematuria. Histology
usually reveals secondary focal and segmental glomerulosclerosis, IgA glomerulonephritis and
rarely mesangioproliferative and mesangiocapillary glomerulonephritis. There are also cases
of rapidly progressive glomerulonephritis and Henoch-Schonlein nephritis in PV patients. We
present 2 cases of PV patients and glomerulonephritis / diagnosis by kidney biopsy /. Patient 1 has
mesangioproliferative glomerulonephritis with no immune deposits. Full remission is achieved
after steroid and cyclophosphamide therapy. Patient 2 has focal segmental glomerulosclerosis.
Hydrea therapy had lead to partial remission, that forced the addition of cyclophosphamide
achieving reduction of proteinuria under 0.5g/d.

Key words: Polycythemia vera, glomerulonephritis

MI/IGJIOHpOJII/I(praTI/IBHHI/ITG 3a00JIIBaHUS OpeACTaBiiIBaT KJIOHAJIHW HAPYHICHUSA Ha
XEMOIIOCTUYHUTE CTBOJIOBU KIIECTKH MU CC€ Knacn(bnunpaT, KaTo MOJUIIUTCMHSA BEpa /HB/,
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€CeHIMaIHAa TPOMOOIIMTEMHSI, XpPOHUYHA MHOJION/IHA JIeBKeMHs B Muestoduoposa. [Tommmuremus
Bepa € MHoJOoNponu(pepaTuBeH HEOIUIaCTHUCH IIPOIeC C HENO3HaTa EHOJIOTHs, BKJIIOYBAIa
KJIOHaJTHa Tiponudepanust Ha eputporurute. [Ipeanonara ce, 4ye ToBa € CBbP3aHO C MYTaIlHs
B JAK2 (Godfrey 2013). OcHOBHHTE NaTOAHATOMUYHHU JIC3UM 3aCsTaT TIIABHO KOCTHHS MO3BK,
nanak, depeH apod (Kuriakose 2012). brOpeunute yBpexxaaHus NpH MHOIONPOIH(EpaTHBHU
3a00JISIBAaHUSI CE CpeIlaT CPaBHHUTEIHO PSJKO, Karo TOBAa CE€ OTHAacs OCOOCHO 3a Te3W IpH
noiuITeMus Bepa. J{o cera B mureparypara ca oToess13aHn no-Maiko ot 30 cirydast, HO ce OTYNTa
CeprO3€eH JJUCKPHITAHC IT0 OTHOIIICHNE THIIA HA ITIOMEPYITHUTE JIE3UH, ITpeIoIaraeMara naroreHesa
Ha PEHAIHOTO YBpPEXKJaHe, TepalleBTUYHUS MOAX0 M pesynraru. [IpeobnagaBamunTe KIMHUYHH
MIPOSIBU ca He(PO3HUSI CHHIPOM; yMepeHa nporenHypus u xemarypus (Chen 2015). Haii-uecto
OMOIICMYHOTO BepU(HIUPAHE YCTAHOBSBA BTOPUYHH OTHHIIHO-CETMEHTHA ITIOMEPYJIOCKIepo3a-
47.6% ( Nin 2012, Kosch 2000, Martin 2010), IgA tomepynonedpput — 38.1% (Yaguchi 2005,
Tian 2011) w 3HAUUTETHO MO-psAKO Me3aHruomnponupepariuBeH roMepyitoHepput (Park 2004)
u MeMOpaHomponudepaTuBeH /Me3aHrnokanmwisipen/ romepynonedput ( Fernando 2011).
Onwmcanu ca 1 ciaydau ¢ Obp30mporpecupa oMepyJIoHeQPHUT MPH MAIMEHTH C MOTHIUTEMHS
Bepa u miomepyiaoHedput npu myprypara Ha Henoch-Schonlein. Llenra Ha npoyusanero e 1a
MIPE/ICTAaBUM JINTEPAaTypeH 0030p M HaIIWs OIUT IPU JAWArHO3aTa U JICYCHHETO Ha MAlHEeHTH C
IJIOMepyIOHEe()PUTH, YCTAHOBEHH NP OOJHU C IaHHU 3a MOJIHUIIUTEMHS Bepa.

MarepuaJsa 1 MeTOH.

Hue mpencraBsiMe  gBa ciydas Ha nanueHTH ¢ [IB u  XWCTONOrMYHO JOKa3zaHU
mioMmepynonedput. [layuenm [, Ha 75T, XOCHUTAIN3UpPaH IO IOBOJ HA M3pa3eH OTOUYCH
CHUHIPOM U onurypus. OT HMMYHOJOTHYHUTE M3CIIEABAHUS CE YCTAHOBU €IHOKPATHO 3aBHIICHH
antudochomumuaan IgM anturena. [lpu m3BbpmieHara OvOpeuHa OwoICHS ce JO0Ka3Ba

mudysen mesanruonponmdeparuser romepynonedput /MIIIH 6e3 ornaranus. Marepuan ot
12 momepyna. Beudku Te ca yMepeHO yrojeMeHH, ¢ OYepTaHa JOOYIHPAHOCT, TIOPATH YMEPEHO
YBEJIMUYEH Me3aHTMajeH MaTPUKC M B ChIaTa CTENeH MEe3aHTHaTHOKIEThYHA Tponudepanys.

W3BuTtHTe KaHamdera ca ¢ (UHO TpaHylIuMpaHa LUTOIUIa3Ma. VIHTEPCTHIMYMBT € INETHUCTO
(MOPO3HO YIUTBTHEH, MPEAUMHO B OJIM30CT C IIIOMepyla, YMsATO OayMaHOBa Karicyja € ChII0
¢ubpo3Ho 3anedenena. ChIOBM NPOMEHH He ce OTKpuBar. [layuewm 2, Ha 45 T, Haco4yeH
B OTJeNeHHeTo OT kimHuka 1no Xemaronorus — YMBAJI [lnoBauB mo moBoa Ha u3paseH
He(pO3EH CHHJPOM W TEXKa apTepuaiHa xureptoHus. [Ipn usBbpiieHara ObOpeyHa OuorcHs
ce nokazsa OCI'C. IIBb e npexncraBeHa ¢ 4eTHpH IIOMEPYINa, €IUHUIT OT KOUTO € CKIEPO3Upal.
OcrananuTe TpU ca C OTHHIIHU M CETMEHTHH aJXxe3uu n Guodposa. M3BuTHTE KaHAIYHUTaA ca C
¢uHO rpaHynIMpaHa nmUToIUIa3Ma. MHTpecTHIMYMBT € IETHUCTO PUOPO3HO YIUTBTHEH, C OCKBIHA
muMGONIHN HMHQUITPATH. ApPTepHaTHATE KPHBOHOCHHU CB/IOBE Ca C YMEPEHO 3a7e0eICHH CTeHH.
3akiroyeHne: XUCTONIOTMYHATa KapTHHA € Ha OTHMIIHA U CETMEHTHA IIOMEpYJIHa CKIlepo3a
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Pe3yaraTu u o6chiKIaHe.

IIpu Hayuenm 1 ca mpoBeneHu myac ¢ MetunnpenHu3oioH 3auu o 250mr u Enpokcan
1000 mr, ¢ mombprKamia MaroreHeTHYHa, aHTUXUIIEPTEH3MBHA M aHTHKOAryJaHTHA Teparus
3a JoMa. B ciiencTBue Ha JICYEHHETO ce TOCTHUTHA ITBJIHA KIMHUYHA U JJabopaTropHa peMHCHS.
Jluarnosara noJMIUTEMHs. Bepa ce MOCTaBH ClIe]l OBJIA/IsIBaHe Ha He(h)PO3HHUTE MPOSIBH, MOpaIl
MepCUCTHPaHe Ha NONUIIOOYHs U crienoMeranus. [pu [ayuenm 2 ce mpoBexame Teparus ¢
Xunpes, aHTUXUIICPTEH3MBA 1 aHTHArperanT. Ciie/ HAKOJIKO Mecelia ce 0TOeNsI3a IMbJIHA KITMHUYHA
M HEITbJIHA JTabOpaTopHa pEeMUCHs ¢ NIEpCUCTHpaHe Ha poTenHypusTa nox 1,0/24 gaca, nopaau
KOETO ca HalpaBeHH U ABa mmyca ¢ EHokcan B o6ma go3a 1000 mr. Criex mpoBeACHUTE MYIICOBE
MPOTENHYpHATa TpaifHO ce moHmxkasa mox 0.5 1/24 4. [IpencraBeHUTE Caydad MPEICTaBISBAT
KJIMHUYEH W Hay4deH MHTEpeC MOpaau PsIKOTO chueTaHue Ha [IB ¢ paznuyHm XUCTONOrHMYHU
BapUaHTU HA ITTOMEPYJIONIAaTHH, KAKTO U pE€ArIa HCU3ACHCHHN aCIICKTH 11O OTHOLICHHUE MaTOr¢He3ara,
KIIMHUYHOTO IMPEACTABAHN U TCPAICBTUYHNA OTTOBOP MPH TE3U MAUCHTH. Ot IIBbPBOTO ONMMCAHUEC
Ha 3 ciydasi ¢ Me3aHruonpoiudeparuBeH riioMmepyioHeGpur npu namuenTu ¢ [1B ca munanm Haz
30 romunu (Plomly 1983), Bbnpeku, ye HAKOM aBTOPHU JIOMyCKaT BE3MOXKHOCTTA MPH TSX Ja ce
kacae 3a IgA —HedpuT, Mopaay JHIcara Ha eJIEKTPOHHA MUKpOCKonHs. Bee omie MMa Hen3sicHeHH
MOMEHTH, OTHOCHO IaTOreHe3aTa Ha Pa3IMYHNUTE XUCTOJIOTHYHH BAPUAHTH IIOMEPYIOHE(DPUTH,
ycraHoBsiBau ce npu [1B. IloBeuero oT aBTOpMTE MOMyCKaT CHIIECTBYBAHETO HAa MPUYUHHO
CJIC/ICTBEHA BPB3Ka, KaTo IMO-BEPOSATHA T€3a, B CPABHEHHE BH3MOXKHOCTTA 33 CIIyYaifHO ChUCTaHHE
Ha JIBETE MaTOJIOTHYHU CheTOsTHUA. KakTo oTOesns3axme, KIIMHUYHOTO TPECTaBsIHE HA ONMCAHUTE
JI0 MOMeHTa roMepynonedputn npu 1B BrimouBaT Hall-roisiM MPOLEHT OONHU ¢ HAIWYHE HA
HedposeH cunapoM (66.7%), nexa 1o ymepeHa nporenHypus B (28.6%) n xemarypus (38.1%).
Hannune Ha aprepuaiiHa XUIEPTOHUsI € OTOENsA3aHa NMPHU BCHYKM MAIMEHTH, a HaW-4ecTHUTe
TCPANICBTUYHHN PEKHUMHU Ca BKITIOYBAJIH IMPpUJIAraHe Ha CUCTEMHU KPBBOITYCKAHUA, XUAPOKCUYpPEs,
KOPTHUKOCTEPOUIH U UMyHocymnpecopu. O0mio 28.6% oT BCHUYKHM JIOKIIA/BAaHU CIIydyaw ca OWiu
¢ HopMasiHa ObOpeuHa ¢GyHKIMs, a B 23.8% OBbOpeyHOTO yBpekaaHe € IPOrpecupaso 0 KpacH
cranmuii Ha OBOpeYHAa HEIOCATHUHOCT, M3WCKBaIla XpoHuoawuanu3Ho sedeHue. (Chen 2015).
OcraHanuTe ONMCAaH! MAMeHTH ca OWIIN B pa3yindeH CTaaui Ha XpOHUYHO OBOpedHOo 3a00IsiBaHe
n ObOpeuna paucoynkumsi. [loBeueTo mpeAIOIOKEHNSI OTHOCHO NAaTOr€HETHYHAara BpbH3Ka
Ha [IB ¢ ycraHoBeHWTE TJIOMEpYIONAaTHH c€ CBBP3BaT C TOBa, 4e IbpBoHayanHo [1B Bogm mo
yBEIMYaBaHE HAa KPBBHUS 00€M M BHCKO3WTET, MPUYMHIBAHKN MACHBHA KaIMJISIPHA €KCITaH3Us
W MHTHMaJIHa yBpEJa, KOETO BOAM JI0 00pa3yBaHE Ha ChJ0BH MHKPOTPOMOM, ThKaHHA UCXEMHUS
U OKJIy3Ws Ha TIIOMEPYJIHHTE KalWIAPH M PEAyLMpaHe Ha IIoMepynHara (uirpamus. AKo Ta3u
HCXeMHs TIePCUCTHpa, 0e3 da ObJe MPEeoposiHa Ce CTUTA JO XPOHWYHO OBOPEYHO yBpEeXIaHE.
Hapen c Toa I1B ce cBbp3Ba 4ecTo ¢ HaJIM4KME Ha apTepUaliHa XUIEPTOHUS U XUIIEPYPUKEMHUS,
KOHUTO CbhINO IIOBJIMUABAT 6L6peqHaTa MUKPOLHPKYyIalus. B JOIBJIHCHUC, HaJIM4YHara
TpOMOOIMTO3a M a0HOpPMHATa AaKTUBHOCT Ha MeErakapHOIMTHUTE Morar aa ObJar cepho3eH
(hakTop 3a HacTBIBALIATA IIOMEPYJIOCEKIIepo3a. BaxkHa poist Urpast u pasiiuuHUTE IIUTOKUHU
M PacTeXHHU (aKkTOpH. YCTAHOBEHO €, Ye MBUILCHUS METaKapHOLUTEH OPOM MPH TE3W MalMEeHTH,
Kopenupa ¢ quchyYHKIMS U MoBHIIeHa npoxykuus Ha platelet-derived growth factors /PDGF/ n
transforming growth factor-f /TGF- B/ (Au 1999). [lerpanynauunsita Ha TpOMOOLIUTHTE UHTYLIpa
nocTostHHo ocBoOokaBane Ha PDGF n npyru HUTOKMHY, Mpen3BUILBAII0 Obp3a Mporpecus 10
TIOJTYJIYHHH TJIoMepylaHe(hpUTH U mIoMepyaockiepos3a. Jlokasano e, 4e npu manueHTn ¢ [1B u
MeMOpaHO-TIpoMH(epaTHBEH ITIOMEPYTOHEPPHUT, TPAMOOIIUTH U MaKpodaru ce MPUKPETBSIT KbM
TJIOMepyITHATa KalujapHa CTeHa, MPeIN3BUKBAiKN IMTOBUIIEHA akKTUBHOCT Ha thrombomodulin B
karmmsipute U Ha PDGF penentopure B me3anrunamaute kietkd (Nishi 2010). Haxon aBTopm
CBBP3BaT Pa3BUTHTO U AKTUBHOCTTA Ha IgA-ritomepynonedput npu mamuertu ¢ [1B ¢ PDGF, koiito
CTUMYJIHpa Me3aHrnokieTbuHara npoaudeparus (Chen 2015). TpsiOBa na ce 0TOCICHKH, Y€ HIKOU
aBTOPH OT/JaBaT 3HAYEHHE HA Bb3MOXXHOCTTA 32 ObOpeuHa yBpe/a, TPOBOKUpPAHA OT M3IMOJI3BAHUTE
MenukameHTu 3a jieueHue Ha [1B. (Read 1995). [IpencraBeHuTe oT HAC Cilydau ce pa3inyaBar o
TOBA, Ye MPH eANHMS OT TsIX AuarHosara [1B e mocraseHa cien yroynssaHe Ob0peyHaTa naToiorus
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U TPOBEX/JIaHE MAaTOreHETUYHO JIEUEHHE C KOPTUKOCTEPOMJHM M ILUTOCTATHK W TMOCTHTaHe Ha
KJIMHUYHA ¥ JIabOpaTopHa peMHUCHs, a IIPU JPYTHs IbPBOHAYAIHO MOCTaBeHara auarnosa [1B u
JICYCHUETO C XHUJIpest JOBEK/IAT JI0 ITbJIHA KIIMHUYHA U HelIbJIHa TaboparopHa pemucus. O0chaeHa
€ Bb3MOXKHOCTTA NpH [layuenm I 1a ce Kacae 3a MbPBHYCH INIOMEPYIOHEe()PUT, HACIIOKEH BBPXY
I1B u surica Ha Kay3ajiHa Bpb3Ka MEXKY TSIX, KOSTO 00SCHSBA JOOPOTO IOBIHSBAHE OT JICYCHUETO
C KOPTUKOCTEpOHIH U IIKIopochamua, 6e3 mpueM Ha XuIpes.

B 3akuioueHune cuutame, 4e BB3MOKHOCTTA 3a OBOpEYHO 3acsraHe TpsAOBa Ja ce uma
NIpe/IBU BUHATH TP MAlMEHTH ¢ JaHHU 3a [1B, BbIpeku, 4e 10 MOMEHTa HsMa KaTeropuuHH
JIOKa3aTeNICTBa 3a TOBA JAJM yCTAaHOBEHUTE INIOMEPYJONATHU ca YCIOKHEHHE Ha IMBbPBHYHOTO
3a0oJIsiBaHE MJIM CBHITBTCTBAILA 1ATOJIOTHS. B KIIMHWYEH acrnekT TpsOBa ja ce uMa IpeBu 1o-
roisiMaTa yectota Ha ycraHoBeHute cirydan ¢ OCI'X u IgA miamepynoHedpuT Npu MaryueHTuTe
¢ [IB, xakTo u no-vyecrara u3siBa Ha He)pO3eH CHHPOM M XEMATypHsl IIPH T€3H MALUEHTH, KaKTO
U BB3MOXKHOCTTA 32 IPOrpecusi 10 KpaeH CTajuil Ha ObOpeYHa HEJOCTAThYHOCT IIPH JIMICA Ha
CBOEBPEMEHHA JIAarH03a U MPOBE’KIaHe Ha MaTOT€HETHYHO JICUCHHUE.
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HPLC - METOJI 3A KOJIMYECTBEHO OINPEJEJSIHE HA
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HPLC METHOD FOR DETERMINATION OF ORGANIC ACIDS IN
YEAST CULTURE MEDIUM
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Bulgarian Academy of Sciences, 139 Ruski Blvd., Plovdiv
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Abstract

Reliable HPLC method has been developed for quantifying determination of formic, acetic,
lactic, malic, propionic, citric and fumaric acids synthesized biotechnologically by mesophilic
and psychrophilic yeasts. Separation have been carried out on a reversed phase Hitachi CI8AQ
(250mm, 4mm, Spm) column with a mobile H20 (pH 2.8) and detection at 210 nm. The method
has been applied for screening of active yeast producers for synthesis of organic acids.

Key words: HPLC, yeasts, organic acids

YBon

OpraHuYHHUTE KHCEIMHH C€ HW3ION3BAT IIMPOKO B XpaHMUTENHATa, KO3METHYHATA W
(dapmarneeruunata uaayctpuu (Takahashi et al.,, 2003, Dean 1985). 3a mpou3BOACTBOTO Ha
OpraHWYHM KHCEIMHH OCHOBHO CE€ M3IOJI3BAT [Ba METOAa — XHMHYCH WM (hepMEHTAIHOHEH
cunre3 (Ghaffar et al., 2014). Ot ekonoruyuHa rieHa TOYKa BTOPUST € 32 MPEANIOYUTAHE, Thil KaTo
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npoaykTuTe oT epmeHTranus ca 6esonacHu. Jpoxaure ca 00EKT Ha M3CIIeABaHHS HA YUYE€HH OT
ISUT CBSAT ¥ MHTEPECHT KbM TAX Karo MPOIYLEHTH Ha OpraHudHU KucenwHu e roysim (Kotani et
al., 2004, By et al., 1991, Kamzolova et al., 2011). ToinepanTHOCTTa M 3a pa3BUTHE ITPU HUCKA
cToifHOCTH Ha pH € MpeanMCcTBO, KOETO OCUTYpPsIBa CTEPHITHOCT Ha POLIEca M aBa Bb3MOXKHOCT 32
cuHTe3 0e3 HeyTpanu3anus Ha pepmenranmonnara cpega (Ghaffar et al., 2014). Msxtountenno
Ba)KHO € M3IT0JI3BAHETO Ha MPEIIN3EH METO/] 38 aHAJIM3 Ha OPraHNYHU KHCEJIMHH B PA3IMYHN 00EKTH
(Nollet 2000). Upez HPLC ¢ UV netekrop ca omnpeneicH! IIECTHAISCET OPTaHHYHU KHCEIHHA
B OHMpa upe3 BapHpaHe TeMIleparypara Ha KOJIOHaTa ¢ Lel 1mo-100poro uM pazaensue (By et al.,
1991). Bunena, s0b14eHa, OIlETHA, MJICYHA, JIMIMOHEHA W SHTApHA KHUCEIWHU Ca YCTAHOBCHU B
6emn BunHa (Rodriguez-Bernaldo et al., 2009). pyru aBropu nznonssar HPLC merox 3a ananu3
Ha OIIeTHA U JIEBYJIMHOBA KKcenrnHa Ha kosioHa Aminex HPX-87H mpu ontumanHa temmneparypa
45°C (Xie et al., 2011). HPLC meroaunTe ca ynoOHuU 3a pyTHHHA paboTa, OCUT'YpsIBaT MPELU3HOCT
1 BB3IPOU3BOJMMOCT Ha pe3yJlITaTUTe.

LlenTa Ha HacTosimaTa pabora e pazpadorBane Ha HPLC MeTon 3a ornpesiensiHe Ha OpraHuYHA
KHCEIIMHH, CHHTE3UPaHH B KyATypaJlHa cpesia Ha Me30(QHIHN U ICUXPOMHITHH APOXKIH.

Marepuaiu u MeTOAU

[IpoBenena e nmpeaBapuTeIHa cenekiys Ha 158 mama Apokan Ha TBpJa XpaHUTENHa cpesia
(Kamzolovaetal.,2011) 1 Ha 6a3a oTy4eHHUTE JTM3UCHH 30HU Ca MOAOPaHK Me30(MITHHUTE IIIaMOBE
Candida utilis 2632, Candida mycoderma 2553 n Saccharomyces cerevisiae 513 nncuxpoduiaHute
Sporobolomyces salmonicolor AL1 u Cryptococcus laurentii AL62. V3cnenBaHuTe aMoBe ca OT
KostekusiTa Ha Jlaboparopusra 1o NpUIoKHA OMOTEXHOJIOTHH B MIHCTHTYTa 1TO MUKPOOHOJIOTHSE
npu BAH.

JI51004MHHOTO KyNTHBUpPAHE Ha [IIaMOBETE 38 CHHTE3 Ha OPraHMYHN KHCEJIMHH CE N3BBPIIBA
B kouton o1 500 mL na kiaradka npu 220 r/min. Me3oduiiHuTe ce pa3BUBar Npu TeMneparypa 28
°C, a ncuxpoduiaute npu 22 ° C B npoasbkeHue Ha 216 yaca. XpaHUTeIIHATA Cpefia ChIbPKa B
(g/L): 3axaposa - 40, MgS04-7H20 - 0.7, KH2PO4 - 1.0, NaCl 0.5, CaCl2, npox/eB eKCTpaKT -
1.0. Crrenn 3aBbppiIBanHe Ha pepMeHTAIHATa Upes eHTpodyrupane mpu S000 r/min ce ochIiecTBsIBa
paszensiHe Ha OuWomMacara OT KyJITypajHara TEYHOCT, B KOATO C€ HAaMUpAT CHHTE3UPAaHHUTE
OpraHWYHU KuceauHU. PaboTHHTE TIpOOM Mpenn MHXKEKTHpaHe B Xpomarorpada ce puiaTpysar
pe3 MUKpOoMITEp € rojeMuHa Ha nopute 0.2 pm.

Wznonseana ¢ HPLC-cuctema Varian ProStar ¢ konona Hitachi C18AQ (250mm, 4mm,
Sum), noaBmwkHa ¢asza Boga ¢ pH 2.8 (0.2% H3PO4 k-Ha ) B M30KpaTHUCH PSIKUM U JCTEKIIUS
mpu 210 nm. Kucenmanre ca uaeHTHUIPAHT IO BpeMeHaTa Ha 3aIbpyKaHe Ha CTaHAApPTHUTE
TakuBa. M3nomsBann ca KoHIEHTpaunoHHH wHTepBamd oT 10.0 mo 150.0 pg/ml 3a MpaBdyeHa u
muMoneHa, ot 10.0 no 200.0 pg/ml 3a mpomanosa, ot 5.0 mo 100.0 pg/ml 3a ounerna, mieuHa
u s0bpm9yHa ¥ ot 0.1 1o 1.5 pg/ml 3a ¢pymaposa. KonmudecTBeHOTO OmpeielisiHe Ce OChIIECTBIBA
0 MeTo/la Ha a0COJIOTHATA KaTMOpOBKa. 3a 00paboTKa HA TAaHHHUTE € U3Moi3BaH codryep Star
Chromatography Workstation Version 6.30 (build 5).

Pe3yararu u {UCKyCHS

Pazpaboren e HPLC-meton 3a ompeznensHe Ha MpaBueHa, OIETHA, MJIEUHA, sOBJIYHA,
MpOIaHoBa, JUMOHEHA U (PyMapoBa kucenuuu. [ Ipu mocodeHure B ,,Marepuaii u MCTOIU  H30paHu
YCIIOBHS 3a MPOBSXKIAHE HA aHAIM3a BPEMCHATA Ha 3abp)KaHC HA KHCEIMHUTE Ca ChOTBETHO
(min): mpaBueHa - 6.79, ouerHa — 8.26, mieuna - 8.92, s0bauHa — 9.93, npomanora - 21.01,
numoHeHa - 23.09 u ¢pymaposa - 24.16 (¢wur. 1). Tosa npeamnonara 100po pa3aeisiHe U KOPSKTHO
HﬂeHTH(bHHHpaHC Ha U3CJICABAHUTE BCIIECTBA KaTO CC€ MMa MpECa BUO, YC a6COp6LII/IOHHI/ITe UM
CIICKTPU Ca UACHTUYHU.
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AHanM3upaHu ca TPH CEpUM CTaHIAAPTHHU Pa3TBOPU Ha YUCTUTE BEIIECTBA ITPH IMOCOYCHUTE
YCIIOBUS U € YCTaHOBEHO, Y€ B M30paHUTEe KOHIICHTPAIIMOHHN MHTEPBAJIM CHIIECTBYBA JIMHEWHA
3aBHCHMOCT MEX/Ty KOHIIEHTpaIus (x) ¥ o (y) Ha xpomarorpadckus mik (12=0.9587+0.9996).

mAU
10.0

7.5

5.0

2.5

0.0

Lactic acid
Malic acid

Formic acid
Acetic acid

Propionic acid
Citric acid
Fumaric acid

10 15

T
20 25 Min

(DI/Ipra 1. XpOMaTorpaMa Ha MOJI€JIHa CMEC OT MpaBYC€HA, OLICTHA, MJICYHA, 9[6’1)J'I‘16Ha,
MMpOMaHoOBa, IUMOHCHA U (l)yMapOBa KUCCIIMHU

ToBa nokasBa, ye pa3pabOTEHUSIT METO/] MOXKE /1A CE M3II0JI3Ba 3a KOJIMUECTBEHO OITpE/IeIIsTHE Ha
M3CIIEBAaHNTE KUCEINHHN. PerpeconHuTe ypaBHeHHsI HAa CTaHAAPTHUTE UM NIPaBH, KOPEIAIIMOHHNTE
koeduimeHTH (12) u koeduuenTute Ha Bapramsi(RSD) ca mocoyenu B Tadm. 1.

Tabnuua 1. PerpecnoHHN ypaBHEHHS, KOPEITAMOHHN KOSPHUITMEHTH 1 KOe(DUIINEHTH Ha
Bapuanys Ha CTaHJIAPTHU NIPABHU 3a KOJIWYECTBEHO OIPECIITHE HA OPraHNIHH KUCEITMHU

AHanuzupaHa Perpecronnu ypaBHeHUs Ha

KHCEITNHA CTaHIAPTHHUTE NIPAaBU r RSD, %
MpaBu€Ha y=9.5683e+003x 0.9994 8.793
OolleTHA y=6.5565e+005x 0.9979 4.503
MJIEYHa y=7.0084e+003x 0.9990 4.716
SIOBITYHA y=1.1061e+004x 0.9996 1.630
IIPONMOHOBA y=6.2534e+003x 0.9970 8.318
JIMMOHEHA y=6.7095e+002x 0.9587 7.558
¢dymapoBa y=1.5311e+006x 0.9969 4.309

[TpoBeseH e eKCrIepUMEHT 3a Ha Ie)KIHOCT HAMETO/1a upe3 OIPE/ICIIsIHE HA Bb3IPOU3BOANMOCTTA
Ha pe3ysTaruTe. 3a LeNTa € aHaJu3upaHa Mo eAHa mpoda ¢ Mo3Hara KOHICHTPAIMs 33 BCSIKa OT
KucenuHuTe. Pesynrature 3a HamepeHaTa KOHIEHTpAIMs Ca OCPEAHEHH OT TPU U3MEPBAHUS U
ca manenu B Tabn. 2. Ilocturnarara BE3MpON3BOAMMOCT B TpaHui| oT 96.9 mo 100.6%, kakTo u
KopenanuoHHn KoeduimenTy Mexay 1.6 u 8.7 % ca moka3aTens 3a TOYHOCTTA Ha METO/A.
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Ta6muia 2. [TorBepkaeHue Ha TouHOcTTa HAa HPLC-MeTona

Kucemarn Mpas- Oret- Mieu- | AA6bmu- | Ilpoma- | Jlumo- | Pyma-
Iapamerpu YyeHa Ha Ha Ha HOBa HEeHa poBa
Peamna  koHIr.,
pg/ml 120 75 75 75 150 120 1.2
HamMepena
KOHIL., pg/ml 120.24 72.90 74.87 74.50 145.35 120.81 1.18
Bb3npoussoau-
mocT, %=+0.1 100.2 97.2 99.8 99.3 96.9 100.6 98.0

PaspaboTenusaT xpomartorpackm MeTOJ € INPUWIOKEH 3a OINpenelsiHe Ha OpraHuYHH
KHCEIMHN B KyATypajHaTa TEYHOCT Ha mamoBe Saccharomyces cerevisiae 513, Candida utilis
2632, Candida mycoderma 2553, Sporobolomyces salmonicolor AL1 n Cryptococcus laurentii
AL62. XpomaTorpama Ha rmpoda oT KynTypasiHa cpena Ha S. cerevisiae 513 e moka3zaHa Ha ¢ur. 2.

mAU M

25

Fumaric acid

20

15 4

Lactic acid

Malic acid

10

Acetic acid

Formic acid

5 10 15 20 25 Min

®urypa 2 Xpomarorpama Ha nmpoOa OT KyATypasiHa cpesia Ha mam Saccharomyces
cerevisiae 513

CeNeKMOHNpaHUTE IIaMOBE Ca  KYJITHBHPAHW JIBJIOOYMHHO Ha XpaHUTENIHA Cpeia ¢
BBIVIEPOJICH M3TOUHUK 3aXapo3a, IpU KOETO B KyJITypajHaTa TEYHOCT C€ HATPYyNBAaT MpaBU€Ha,
OLIETHA, MJIeYHa, 10bIYHa 1 PymapoBa KucennHu. KonmdecTBeHUTE CTOWHOCTH HA CHHTE3UPAHUTE
OpPraHWYHU KHUCEIIMHHU ca rocoueHu B Tadu. 3. [Ipu mam S. cerevisiae 513 ce otunrar Haii-ronemn
Koiu4ecTBa OoT m3bpoenute kucenuHu. llcmxpodunnure S. salmonicolor AL1 n C. laurentii
ALG62 He cunHTe3upar MpaBucHa, si0bauHa U pymapoBa. Crnopen Coote n Kirsop ectecTBOTO M
KOHIICHTpAIMsATa HA OPraHWYHHU KHCEIMHH, CHHTE3UPaHU OT JIPOXK/IH 110 BpeMe Ha (hepMeHTausATa
3aBUCST OT META0OJIMTHUTE CHCTOSHUS Ha KJIETKaTa ¥ HAIMYHUTE XpaHUTenHu Bemecta (Coote
and Kirsop, 1974). [TonyuennTe pe3yiraTy gaBar OCHOBaHHME Jia ObJe n30paH mmam S. cerevisiae
513 kaTo MpOAyIEHT Ha MJIeYHa KHCEIMHA, Thi KaTo TOW MOKa3Ba Hail-n3sBEHa CIIOCOOHOCT 3a
Heiinus Omocunre3. HPLC-MeTonsT 1me Obje M3MON3BaH 3a MpOCIeqsIBaHE Ha KOJIMYECTBATA
W3CIIE/IBAaHM OPTaHUYHHM KHCEIMHH TPH ONTHMHU3MpAHE HAa YCJIOBHITA Ha KYJITHBHpAaHE Ha
MUKPOOPTraHU3MHUTE.
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Tabnuna 3 KonnyecTBa OpraHnHU KHCEJINHM B KyJATypaliHaTa cpeia Ha Me30(HIHN 1
TICUXPOMWITHH IPOXKIH

ucenuau, mg/L

MpaBueHa OrnerHa Mieuna Sopmuna | dymaposa
Illamogre
C. utilis 2632 11.8+0.6 3.2+0,5 - 20.6+0.6 3.4+0.3
C. mycoderma 2553 | 6.1+0.04 22.840.6 16.6+0,5 5.5+0.02 0.8+0.04
S. cerevisiae 513 10.4+0.4 42.5+0.6 46.5+0.6 39.8+0.5 3.2+0.06
S.salmonicolor AL1 - 2.14£0.03 4.6+£0.02 - 0.32+0.04
C. laurentii AL62 8.8+0.3 15.0+0.2 4.0+0.04 39.9+0.6 -

Pa3paboTeH e moaXoIsi METOX 3a OIpelelsiHe Ha OPTaHWYHHM KHCEIUHU B KyJITypajHa
cpena Ha apoxu. CeleKIIMOHUPAaHH ca NeT IaMa aKTUBHYU IPOYLICHTH Ha OPraHWYHH KHCCITHMHU
ot pomoBe Candida, Saccharomyces, Sporobolomyces, Cryptococcus. lWam Saccharomyces
cerevisiae 513 npencrapisiBa Hay4eH MHTEPEC, Thi KaTo MPUTEXaBa OMOJIOTMYEH MOTEHINAT 3a
CHHTE3 Ha OPraHNYHU KUCEIMHH B 3HAYNMH KOJIMYECTBA, 0COOCHO MiledHa kucennHa (46.5 mg/L).
ToBa e OT 3HaUeHHKE 32 MPOABIDKABAHE HA TPOYUYBAHMATA BHPXY LIaMa KAaTO MOIXOAL] IPOAYLICHT
Ha Ta3M KHCEIMHA, KOSTO € IePCHEKTHBEH H3TOYHHUK 32 II0JTy4aBaHe Ha OMOpasrpaanM MoJIuMepeH
HPOAYKT.
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Abstract

Extracts from Hypericum perforatum, Valeriana officinalis, Melissa officinalis, Crataegus
monogyna have anxiolitic and sedative and Serratula coronata-anabolic and neuroprotective
effects. They have been used successfully in folk medicine since centuries. Combinations from
them have been prepared for better therapeutical effect as well. Qualitative characterization of herb
extract is done by exact biological active substances. Very often these are polyfenols, terpenes,
phytosteroids. According to European pharmacopoeia 8.0 extract from Valeriana officinalis is
characterized by presence of valerenic acid, Melissa officinalis - rosmarinic acid, Crataegus
monogyna - quercetin, hyperoside, Hypericum perforatum - hypericin and Serratula coronata-
20-hydroxyecdisone. The aim of this study is to obtain maximum quantities of active substances
from the herbs mentioned by variance of different conditions of the extraction process.

Key words: Hypericum perforatum, Valeriana officinalis, Melissa officinalis, Crataegus
monogyna, Serratula coronata

YBon

[To3narute or BekoBe JieueOHM pacTeHust XbaAT KantapuoH (Hypericum perforatum),
Bajiepuana (Valeriana officinalis), matrounna (Melissa officinalis) ¢ aHKCHOJIUTUYHO U CETATUBHO
nevictBue (Sharma et al., 2012), mor (Crataegus monogyna) ¢ BIUSHHE BBPXY CHPICUHO-
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cpaoBara (Furst et al., 2010) u uentpannara HepBHa cuctemu (Tabach et al., 2009) u mo-mainko
nomnynsipHara B beirapust ceparyna (Serratula coronata) ¢ aHaboJieH 1 HEBPOIPOTEKTUBEH e(eKT
(Michel et al., 2012) yuacTBar B chcTaBa Ha XpaHUTeIHNUTE 100aBKkM AHTHCTpec]l u AHTHCTpec2.
Te moxnomarar opraHu3ma Cpelly eXeJAHEBHHsI CTpeC W OJaronpHsTHO MOBJIUSABAT QyHKLIHUATA
Ha HEpBHAaTa M CBHPACYHOCHAOBAaTa cucreMa. B ocHoBaTa Ha Te3M J00aBKM € perenta ot
M3BECTHUS JiesiTell Ha Omitkonedenuero B brirapus Ilersp JAnMKoB, U31a1 B TpH TOMa ChOMpaHu
C IECETHJICTUS perenTH oT HaponHara meaunuHa (Dimkov, 1939). ®apmMakomornaHOAKTHUBHUTE
CHEAMHEHUS B EKCTPAKTHTE HAW-4ECTO ca OT IpynuTe Ha (iaBoHOUANTE, (DEHOTHUTE KUCEIHHH,
TepneHuTe, (uTocTeponuTe, (UTOCKIM30HHUTE, ATKAJIOWANTE, IIMKo3uauTe. DurorepamnusaTa
Ce OCHOBABA HA CHHEPTHYHUs €(EeKT Ha aKTUBHHUTE BeIIecTBa B OmikuTe. DmaBoHOMIUTE ce
CHIbpPIKAT B TIOYTH BCUYKU BUCIIH pacTeHust. Cpemar ce KakTo B CBOOOHO ChCTOSIHHUE TaKa U MOJ
(dhopmara Ha mmukosuan. Cropen Williams u cerpyaaunu (Williams et al., 2004) daBanongure
MPOSIBSIBAT Pa3HOOOpPA3HHU TEPANeBTUYHU €(PEKTH NpHU 3a0OJISIBAHUS CBbP3aHH C OKCHJIATUBECH
cTpec. B nureparypara ce oTKpuBar jJaHHM 3a u3cienBaHa aHTHokcuaanTHa (Nuengchamnong
et al., 2004) nporuosb3nanutenta (Klinger et al., 1989) antumukpobHa (Smullen et al., 2007)
u nporuBorymMopHa (Kandaswami et al., 2005) axTuBHOCT. PEHOJIHUTE KUCEIMHHU Ca IIUPOKO
pa3npoCcTpaHEeH! B PACTEHHATA KaTO TPOM3BOIHY Ha XMPOKCHOCH30€HATa M XH/IPOKCHKAaHEICHATa
kucenuHu. Te MHXHMOMpPAT JIMMMIHOTO OKUCICHHE Ype3 yJaBsSHE Ha MEPOKCHIHHUTE PaJUKan
(Pereiraetal.,2009). Tepnieante nposisiBat anTnokcunantHa (Grassman, 2005), antubakrepuanta
(Cowan, 1999) u mpotuBoBupycHa (Webster et al., 2008) axTHBHOCT. OUTOCKAUCTEPOUTUTE
3acHIBAaT CHHTE3a Ha MPOTEHHH W TOBWIIABaT (u3mueckara akTUBHOCT (Syrov et al., 1975),
MIPOSIBSIBAT HEBPONPOTEKTUBEH edekT (Syrov et al., 2001), anTrctpecoso (Volodin et al., 2012),
aatuauabetno (Takahashi et al., 1992) xumonunuaeMiHIHO ¥ aHTHATEPOCKIEPOTHYHO (Syrov et
al., 1993) neiictue.

CH,
H =
OH OH :
OH
7 O OH OH
wo_~_oJ_] 0
H CH
| A N ’
OH
H HO HO” N0
KBEPILIETHH PO3MapHHOBA KHUCEIMHA BaJICpPCHOBA KUCEINHA

20-XAIPOKCHEKIU30H XHUTIePUIINH XHUIIEPO3U

Ourypa 1. CTpyKTypH Ha KBEPLETHH, PO3MapHHOBA KUCEIIMHA, BaJIEPEHOBA KHUCEIHHA,
20-XHIPOKCUEKIN30H, XUTIEPHUIINH, XUITEPO3H]T

Besika oT OMiKMTE Ce XapakTepu3upa I10 HAJIMYMEeTO Ha OIpEJeNieHH  BELIecTBa,
periamentupanu ot EBponeiicka ¢apmakones 8.0. Cnopex Hest ekcTpaktute ot Valeriana
officinalis ce xapakTepu3upaT 10 HAJIUYMETO Ha BajepeHoBa kucenuHa, Melissa officinalis 1o
posmapuHoBa kucenuHa, Crataegus monogyna 1o KBepUEeTHH U XUIlepo3un, Hypericum perforatum
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[0 XWIEPHIMH M XUneposun u Serratula coronata mo 20-XUIPOKCHUEKAN30H U KBEPIICTHH,
CTPYKTYypHUTE Ha KOUTO Ca MOKa3aH!u Ha (ur. 1. 3a M3BINYaHE HA OCHOBHUTC aKTHBHU BEUICCTBA
OT Pa3NIMYHU YaCTH Ha OWJIKHTE IO (hapMaKOTICHHU M3UCKBAHUS CE M3IIOJI3BAT ICCTHUIIMPaHa BO/Ia
(3a conmu Ha aNKaIOWIH, TIIMKO3HIH, 3aXapH, MPOTCHHH, CH3UMH, aHTPAXUHOHOBH MPOU3BOIHH,
TaHUHH U Ap.) U eTHIOB aimkoxo’d oT 30% mo 70% (3a aeTnuBU Macia, BBITICBOIOPOIHN, TAHUHH,
ANKAJIONIH, TOMU(PEHONH, (DITABOHOUIH, TIIUKO3HIN, CMOIIU U 1Ip.). BCEKH OT TAX MMa mpenuMcTBa
1 HemocTaThld. Bomara e HeTOKCHYHA, MMa HUCKa IIeHa, He3amajinMa €, Ho € Jo0pa cpena 3a
pa3BUTHE Ha MHUKPOOPTaHU3MH, CTUMYJIHpPA CH3UMHOTO PAa3TpaKAaHe, OMPENeis XHIpoin3aTa
Ha BEIIECTBaTa M € HECENEKTUBEH DPAa3TBOPHUTEN. AJKOXOIBT € CEJICKTHUBEH, HETOKCHYEH, U €
AHTHUCENTHK, HO € 3alajliM MU € C MO-BUCOKa IleHa. M300pbT Ha pa3TBOpUTEN 3aBUCH OT BUAA HA
BCII[ECTBATa, KOMTO III¢ ObJaT M3BINYAHU U OT BUJIa HA CypOBUHATA.

IleaTa Ha HACTOSAIMIOTO M3CIEABAHE € MAKCHMAlIHO M3BJIIMYaHE HAa OHMOJOTMYHOAKTHBHHU
BEIIIECTBA OT MIOCOYCHUTE OMIIKK Ype3 BapUPAHE YCIOBHSITA HA €KCTPAKIIUS.

Marepuaiu u MeTOAU

1. Marepuanu — Banepuana kopet (Radix Valerianae); ctpbk ot marounHa (Herbal Melissae);
CTpBK oT baT KaHTapuoH (Herba Hyperici); oouknoBen mimor ussat u muct (Flos Crataegi cum
foliis); ceparyma cTpbk (Serratula coronate), etnoB amkoxon 40%, 70% u  mecTHiIMpaHa BOJA.
Jporute ca cpOpaHN M M3CYIIEHHW TPH ClIa3BaHE HA YCIOBHUATA 3a ChOMpaHE M OTroBapsAT Ha
n3uckBaHusaTa Ha EBporeiicka hapmakoniest 7.0 Mo OCHOBHUTE TIOKa3aTeH.

2. Excrpaxuus 1 HPLC—ananu3 Ha po3MaprHOBa, BaJlepeHOBA U KadeeHa KUCETUHHU, PyTHH,
KBEPLIETHH, alIUT€HUH, BATEKCHUH, XUIIEPO3U]I, OOPHHJI alleTaT, XuneprunH u 20-XuApOKCHEKIM30H

200 mg u3CyIIeH U CMJISTH PACTUTEIJICH MaTepHall OT BCsika OWKa ce ekcrpaxupa ¢ mo 10 ml
nectunupana Boaa, 40% u 70%-eH eTUIIOB aIKoXoJ 0 METOa Ha Mallepalus B IPOJbIDKEHIE Ha
4 gaca nipu craitHa Temneparypa win pu 50°C. Ha Bceku vac ce B3ema mpo0a OT €KCTPAKTHUTE,
¢untpyBa ce mpe3 muxkpodmiTep M ce umkekrupa B HPLC-cucremara. KommuectBeHoTo
orpeziessiHe Ha OMONOTMYHOAKTHBHHUTE BEIECTBA € HANPABEHO 110 Pa3pabOTEeHH OT KOJEKTHBa
HPLC meromn. UsnomsBana e HPLC—cuctema Varian ProStar ¢ PDA nerekrop. Ilo merox 1
ca ompezencHd (PEHOIHU KUCEINHU U (raBoHOMIH Ha KomoHa Hitachi C18 AQ (250 mm % 4,6
mm, 5 pm) ¢ momemwxaa (aza H20 ¢ pH 3,7(A) u anerorntpun (B) B TpaiueHTEH pEXAM OT
90A:10B mo 10A:90B, ckopoct Ha motoka 0,9 ml/min u merexnus npu 335 nm. IIpu meron 11
xosoHara e Microsorb-MV C18 (150%4,6 mm, 5 um), moasmkHara ¢a3a - H20c pH 3,7(A) u
arieronuTpuia:Meranoi 1:1 (B) B rpagueHTeH peskuM, CKOPOCTTa Ha TOTOKa 1 ml/min u qetexuus
npu 245 nm 3a 20-XuAPOKCHEKIM30H, 285nm 3a xurnepuiuuH 1 210nm 3a GopHUI anerar u
BaJIepeHOBa KucennHa. enTudukanusara Ha BelecTBara ce paBy Mo BpeMeHara Ha 3a/Ibp)KaHe
Ha YHCTHUTE TaKWBa, a KOJIMYECTBEHOTO OMpEIEITHE 110 METO/Ia Ha BHHIITHHS CTaHAapT.

Pe3ysiratu u odcbxIane

ITpoBenena e excTpakiys ¢ Aectunupana Boaa, 40 u 70%-eH eTaHo Ipu cTaliHa TeMIeparypa
u ¢ 40%-en npu 50°C B mpoawskeHue Ha detupu 4aca. IIpocneneHu ca ekcTpaxupaHuTe
KOJIMYECTBA OT N3CJICIBAHNTE BEIIECTBA HA Bceky yac. Ha ¢urypa 2 ca moka3aHu MakCHMaHATE
KOJIMYECTBAaTa CKCTPAaXWpaHH Ha 3-Ms 9ac BaJepeHOBAa KHCEIMHA, PO3MapHHOBA KHCEJIHHA,
KBEPIIETHH, XUTIEpO3u L, 20-XUAPOKCHEKIU30H 1 XUTIEPUIIIH OT JPOTUTE C AeCTHINpaHa Boaa, 40
1 70%-eH eTHII0B ankoxoi, KakTo 1 ¢ 40%-eH etmnoB aaxoxonnpu S0°C Ha 1-us wac. Hanpumep npu
MIPOBEXIaHE Ha eKCTPAKIUATA IPH cTaitHa Temmeparypa u 70% eTaHoi Ha TbPBHS Yac TOITYIECHUTE
KOJIMYECTBA BELIECTBA Ca KAaKTO CJie/iBa - BaJlepeHoOBa KucennHa 350g/g, po3MapHHOBa KHCEIHHA
10550pg/g, xBepuetun 273ug/g, xuneposun 2600ug/g u xunepurud 480ug/g. Ha Bropus yac
CTOMHOCTHUTE CE YBEIINYaBaT — BaJICPCHOBA KHCEIHHA 66511g/g, po3mapuHoBa krcenrna 16250ug/g,
KBepueTHH 668ug/g, xunepo3un 3590ug/g u xunepuund 6751g/g. MakcuManHO U3BIMYaHE Ha
aKTHBHHUTE CHEJMHEHMS Ce IIOCTHIa Ha TPETHs Yac, ChOTBETHO BaJiepeHOBa KHcennHa 750ug/g,
po3mapuHoBa kucennHa 18500ug/g, xBepuernn 700ug/g, xumeposun 4375ug/g 1 XUnepuunH
830pg/g. 3a chUIOTO BpeMe MOYTH ABa ITBTH MO-HUCKH ca CTOWHOCTH HpH ekcTpakims ¢ 40%
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€TaHOII - BaJiepeHoBa kucenuna 45011g/g, posmapuHoBa kucemnna 6900ug/g, keprerun 290ug/g,
xurepo3ug 1035ug/g n xunepunma 60ug/g. HezagoBonuTenHn pesynrtaTtd 3a TE3W BELIECTBA
ce IoJydYaBaT NpPH EKCTPakIus ¢ JecTuiupaHa Boaa. ExmHcTBeHO 20-XHIPOKCHEKAN3OH Ce
eKcTpaxupa Hail-moOpe c¢ Boma (20550pg/g), mokato c¢ eraHon kommuecTBoTo € 17100pg/g 3a
40%-en u 11350pg/g 3a 70%-en. [TomydeHuTe Ha TpETHs Yac KOINYECTBA CE MOTBBPXKIABAT U Ha
YEeTBBPTHUS Yac.
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Ourypa 2. KonnuecTBa excTpaxupani OMOJOTMYHOAKTUBHU BEILIECTBA

IIpu nmposexnane Ha excrpakiuara npu 50 °C ¢ 40%-eH eraHon ole Ha MBPBHS 4Yac
U3BJIEYEHNUTE KOJIMYECTBA OT THPCEHUTE CBHEIAMHEHHS Ca CBbU3MEPUMHU C Te3M IpH CTailHa
Temrieparypa 3a 3 yaca cbc 70%-eH eTuioB ankoxoi (¢ur. 2) - BajzepeHosa kucesnmna 730pug/g,
posmapuHoBa kucennHa 18100ug/g, kBepuernn 670ug/g, xuneposun 4300ug/g 1 XxunepuunH
810ug/g. Ha Bropus u Ha TpeTHs 9ac OT €KCTPAKIMOHHMS TMPOLEC MPH CHIINUTE YCIOBHS HiIMa
IMpoMsHA B KoandecTBara. CIe0BaTeHO € MOCTUIHATO MaKCUMAJIHO M3BJIMYAHE HA aKTHBHUTE
BEILECTBA OIe Ha MBpBHA 4Yac. Ilo-BucoKaTa TemrepaTrypa IM03BOJISIBA CKBCSBAHE BPEMETO 3a
eKCTPAKIKs, KaKTo 1 u3non3BaneTo Ha 40%-en eranon BmMecTto 70%-eH.

Iomyuenure pe3ynTary 1aBaT BbB3MOXKHOCT J1a C€ og0epar U Npenopbyar Hal-IoAX0IAIIUTE
napaMeTpy 3a HampejaHala mpepaboTka Ha Jporara, IpH KOUTO B IPOMMIIIEHU YCIOBUS IIE Ce
U3BJEKAT B Hal-rojiiMa CTeNeH OMONOTMYHOAKTHBHUTE BELIECTBA, OTTOBOPHM 3a Ka4eCTBOTO U
TepareBTHYHUS e(DEeKT Ha KpalHUs IPOIYKT.
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Abstract

Migraine-specific triptans have revolutionized the treatment of migraine and are usually
drugs of choice to treat migraine attacks in progress. Triptan application in clinical practice is
risky because of the appearance of cardiovascular effects in patients with uncontrolled blood
pressure or ischemic heart disease. There is not plenty experimental scientific data on antimigraine
drugs cardiovascular tonus and arterial blood pressure effects. So, the aim of the the present study
is some hemodynamic indexes of the new generation antimigraine drug almotriptan application
to be examined. Material and methods: Three groups (n=8) of sexually mature male and female
Wistar rats were used: 1 - control animals, 2- animals treated subcutaneously with almotriptan
3mg/kg, 3 - animals treated subcutanecously with almotriptan 6mg/kg. The following effects of
almotriptan were examined: systolic blood pressure (SBP), diastolic blood pressure (DBP), pulse
pressure (PP), mean arterial blood pressure (MAP) and heart rate (HR) were examined by the use
of NIBP200A Blood Pressure System of BIOPAC ® Systems for noninvasive measurement of
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ABP and HR. Results: Male rats group treated with almotriptan 3mg/kg significantly decreased
DBP and MAP compared to control group, moreover the same group significantly increased the
HR. Animals treated with almotriptan 6mg/kg increased the HR only compared to the control.
On the other side the female group treated with almotriptan 3mg/kg significantly decreased DBP
and MAP values. As to the female rats treated with the higher dosage of almotriptan significantly
decreased values of SBP, DBP and MAP compared to the control. Both female groups did not
show any significant changes of the HR. In conclusion: The hemodynamic variations registered
in almotriptan’s application in both dosages would be commented in concern with SHT1B
receptors’ activation. The increase in HR in male rats treated with both dosages almotriptan would
be discussed as compensatory mechanism.

Keywords: triptans, cardiovascular effects, rats

BouBenenue

Murpenara e 001110 HEBPOBACKYJIAPHO PAa3CTPOMCTBO, KOETO CE XapaKTepH3HUpa ¢ MPUCTBIIN
Ha YMEPEHO JI0 TEXKO IIaBOOOJIHE C MPOJBIKUTEIHOCT OT 4 10 72 4yaca, 4eCTO €HOCTPAHHO U
ITyJICHPAIIo, CBbP3aHo C rajieHe, noBpshinane, porododus u ponodooOus. [Tanuenture ¢ MUrpeHa
ca 0OOMKHOBEHO Ha Bb3pacT 25-50r karo yecToTara IpH KEHHUTE € TPH ITBTH HO-TOJISIMa OTKOJIKOTO
pu Mexere. (Zhang et al., 2016)

PaznuuHu  (apMakolIOTMYHKM TOAXOAM 3a JIEYEHHE Ha MUTPEHO3EH NPHUCTBII ca Ha
pasnosio)keHue B TpakTukara. [lensT ce Ha JBe TOJeMH TPy HeCHEeUU(pHYHN: aHaITeTHIIH,
HECTEPOHJHH IPOTHBOBB3NAIUTEIHN U ONMATH M CIICHU(PUYHN: €pProTaMUHH U TPUITAHU.

Eprorammna u qUXHIpOeproTaMmuHa ca BbBEIICHH B MPAaKTHKaTa ChOTBETHO Tpe3 1926r n
1945r. Taxuata epuKacHOCT B JIGUCHHETO Ha MUTPEHa € cBbp3aHa ¢ apunurera kpM SHTIB / D
penenrtopu (Roberto et al., 2015), HO posiBSIBaT 1 rOJIIM aUHHUTET KbM JOMIAMHHOBUTE ( B Hali-
ronsiva crerneH keM D2) u o —penienrtopute (Dahlof et al., 2012)..

ViMeHHO Topajy HECEeNEeKTHBHUS CH MEXaHW3bM Ha JICWCTBHE W MHOKECTBOTO HEKEJIAHW
peaknuy, MOCTENEeHHO OTHajgar OT yrnorpeda ciiesl pa3padoTBaHETO Ha HOB KJIAC CHEAWHEHUS
T.Hap ,,rpuntanu’ (Stovner et al., 2009). TepaneBTHUHHUAT eEeKT HA TPUIITAHUTE CE IBIDKH Ha
akTHBUpaHe Ha cepotonnHeprunynnTe SHT1B/1D penentopu B TpUreMnHO-BacKyjiapHaTa CHCTEMa
¥ TOCcJeqBaIla Ba30KOHCTpUKIUSA Ha Mo3buHHTe chbiaoBe (Loder et al., 2010). AprepuanHoro
kpbBHO Hasirane(AKH) e nHTerpasien mokasaren 3a padoTara Ha ChpAEYHO-CHI0BATA CHCTEMA.
Bapupaiiku B onpe/iesieHn HHTEPBaIM B paMKUTE Ha 24 daca B 3aBUCHMOCT OT (DyHKIIMOHAITHOTO
CHCTOSTHHE Ha OpraHn3Ma, TO peajin3upa aJeKkBaTHa rnep(y3usi Ha OpraHuTe ¥ ThKaHUTE BbB BCEKH
MoMmeHT. [eneTnyHo oOycnoBeHa, chpaedHara yecrtora (CY) mMoxke na ce MOMynmupa KakTo OT
HEpBHO-pe(IIEKCHH, TaKa M OT XyMOPaJTHH (hakTOpH. BhIpekn oTHOCHTEIHATa UM CEJIEKTUBHOCT,
TPHUIITAHNTE OKa3BaT e()eKT M BbPXY NMepUPEPHUTE U KOPOHAPHH apTepHH, Makap M B IO-MajKa
crerneH. [loBeyeTo JaHHM OT KIMHUYHY NPOYYBAHUS ca OT MAalMEHTH 0e3 ChIOBHU 3a00IsBaHUs,
3aTOBa € MPENOPBUYNUTETHO TO3M KJIAC CHhEJIMHEHUs J]a Ce M3MKCBAT C MOBUILICHO BHUMAaHHE TPH
MAIMEHTH C aHaMHEe3a 33 ChP/IEYHO-CHI0BO WIIM MO3BYHO-CHJI0BO 3aboisBaHe (Roberto et al.,
2014).

Hen: Llenta Ha HacToALIETO MpOydBaHE € Ja ce mpocieadar croiiHocture Ha AKH u
Chp/leuHaTa 4ecToTa Ciel OCTPO IpHaraHe Ha CEPOTOHMHOBHS arOHUCT aIMOTPHIITaH BBPXY
MBIKKH 1 J)KEHCKH ITbX0Be Wistar.

Marepuann n meronu: ExcnmepuMeHTHTe ca NpoBedeHH ¢ IDTbXoBe mopoja Wistar
(n=48), pazaeneHu B TpU IPyIH: KOHTposa — TpeTupaHa ¢ ¢pusuonorunder pasrsop 0.1mi1/100rp
CyOKyTaHHO, BTOpa Ipyna — TpeTHpaHa ¢ aJIMOTpUNTaH 3MI/KT CyOKyTaHHO M TpeTa rpymna-
TpEeTHUpaHa C aIMOTPUNTAH OMI/KT CyOKyTaHHO, CbOTBETHO ITPU MBXKH H )KEHCKH TUTHXOBE.

H3mepBaHeTo Ha apTeprUaIHOTO KPBBHO HAJISTaHE Ce N3BBPIIN HEMHBA3UBHO ChC CHCTEMA 3
aBTOMaTHYHO N3MEpBaHe MpU MaJIku 1aboparopan )kuBoTHH — NIBP200A Blood Pressure System
Ha BIOPAC ® Systems, BkirouBama: ycuinsaren Amplifier order NIBP250 ¢ nBa anamorosu
BXO/Ia 3a TIPECOPHH M ITyJICOBH BBJIHH M B3MOXKHOCT 32 YCHJIBAHE WJIM OTCJIa0BaHe HA CUTHAJA;
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BrpaJieHa MoNMa 32 aBTOMaTHYHO HAIIOMIIBAaHE M OKIIy3Ws Ha KPHBOHOCHUS ChJI B OIAlIKara H
BIIOCJIEAICTBHE M3IIOMIIBAHE, OCUTYPSIBAIIO JIMHEHHO TOHMKaBaHE Ha HAaJSATaHETO; MaHIIeTa-
ceH3op M pecrpeiiHep. Ha 0a3ara Ha monydeHuWTe JaHHM 3a cucTONHO M auactonHo AKH, ce
M3YUCIISBAT ITYJICOBOTO HAJISITAHE M CPEHOTO apTepHalTHO HaJAraHe.

Crarncruyecka 00padoTka

IMosny4yennTte nanHu ca o0padoTeHN cTaTucTHYeckn ype3 nporpama Excel (Microsoft
Office 2010). Onpenenenn ca cperHara CTOWHOCT (mean) U CTaHJAPTHATE TPEIIKN Ha CpeHaTa
croitHocT (SEM). CpaBHUTEIHUSAT aHAIM3 MEXKAY TPYNUTE Ce W3BBPIIM ¢ Mpriarane Ha F-test
Two-sample for Variances u TectoBete t-Test: Two-sample assuming equal / unequal variances.

Pe3ysiratu u 06cbKIaHE

VYeraHoBH ce CHUTHM()MKAHTHO ITOHM)KEHHWE Ha CTOMHOCTHUTE Ha JHACTOIUYHOTO KPHBHO
Hanmsirane (JJAH-DBP) u cpennoro aprepmanno namsrane (CAH-MAP), u curnudukantHO
MOBHUINICHWE Ha CTOMHOCTMTE Ha chpaeuHara yectora (CU-HR) Ha rpymara MBKKH TTBXOBE
TpeTHpaHa ¢ aJIMOTPUITAH 3MI/KI crpsMo KoHTposnHara rpymna (dur.1), (dur.2).

B ycnoBust Ha eKClIepUMEHT Cclie]] XpOHHYHO NPUIIOKEHHE Ha ()pOBATPHUINTAH M CyMaTPHIITaH
Carel et al., (2001) ce ycranoBsiBaT mo3o3aBucumo HapactBaHe Ha CYU m AKH. Apropure
Iperonarar, ue To3u (eHOMEH MO)Ke OM ce JBJDKM Ha MOBHUILIEHHE Ha Mepu(EepHOTO CHIOBO
CBIPOTUBIIEHHE. B 1pyro cBoe eKCHEPHUMEHTAlHO MHUJIOTHO MpPOy4YBaHE CBHIIUTE aBTOPU
perucTpupar MoBUIABaHE HA CPETHOTO apTepUallHO HaJATaHe cJie]] TaHIIMOHApHa OJIoKaaa OT
cymarpunrtad. IIpousxoasT Ha MHIyLMpaHaTa OT MEIUKAMEHTA TaXWUKapAus, Ipeanosarar,
4ye MOXKE J1a ce€ CBbp)KE C IOBJIMSBAHE Ha ChP/CUHO-CHAOBHS LEHTHp. VHTepecen ¢axr e, ye
JI0303aBHCUMaTa TaXWKap/us HaMalsiBa ciie]] NMPHIOKEHHETO Ha raHrmobOiokepa SB224289.
JluteparypHuTe AAaHHU A0 U3BECTHA CTENEH KOPENHUPAT U C MOIy4YEeHUTE B XOAAa HA HAIIUTE
eKCIepUMEeHTH pesynrtaTu — HapacTBaHe Ha CU u nonmxkasane Ha JJAH u CAH. Ilpomenure B
XEeMOIMHAMUKaTa TP MPHUIIOKEHNETO Ha aTMOTPHIITAH 3MI/KT T.M. Hal-BEpOSITHO CE OIIOCPE/ICTBAT
ot aktuBupaneto Ha SHT1B peuentopure.

KapawuosackynapHu epeKTv Ha aHTUMUIPEHO3HMA Npenapar dur. 1
aNMOTPUNTaH B ABE 4,031 BbPXY HATUBHN MBXKKU NAbXOBE
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I'pynara MBKKH TUI'BXOBE TPETHPaHa C AIMOTPUNTAH OMI/KI CHTHU(HUKAHTHO OBUIIN CaMO
croiiHocTHUTe Ha chpaeuHara yecrora (HR) cipsimo konTponara (dur.2).

Tpyano Ou mMora ja ce 00sicHH camocTosaTenHo nosumenara CY ot anMoTrpunraHa, Thi
KaTo JIMIICBAT SICHU JIOKA3TEJICTBA B I0JI3a HA TOBA, Y€ TOM MPUTEKaBa ITOJOXKUTEITHA M XPOHO-
u uHotpornHu edektu. Cropen Maclntyre et al., (1993), cnen ocTpo cyOKyTaHHO MPUIOKCHHE
Ha CyMaTpHIITaH He OM MOTJIO J]a ceé O4YaKBa MOBHUILIEHHE HA JMACTOJIHOTO HAJsTaHe, ThbH Karo
koxoprure ot SHT1 penienrropu Bapupar u He ca pasnpeielieHd paBHOMEPHO B ChPI€IHO-ChI0BATa
cucTemMa.

KapaunoBackynapHu epeKT Ha aHTUMUIPEHO3HUA Npenapar our. 2
aAMOTPUNTAH B ABe A03U BbpXy HATUBHU MbXKKU NbXOBe
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*p < 0.05 cnpﬂNPtP ynaTa TpeTupaHa 2 ¢u3s. pasteop

[Tpm *KeHCKHTE IITBXOBE, TPETHPAHHU C AIMOTPUNTAH 3MI/KT C€ PErHCTPUpa CUTHU(UKAHTHO
moamxkenne Ha croitHoctuTte Ha JJAH-DBP m CAH-MAP chnpsmo KoHTpoiHara Trpyma, a
croitHoctute Ha CU-HR ca 6e3 crarncThueckd 3HAYMMHU pa3iHuKH. | pymnara >KeHCKH IUTBXOBE
TpEeTHUpaHa C AIMOTPHUIITAH OMI/KT 1TOKa3a CHTHU(HUKAHTHO 3aHIKEHUE Ha cToiHOocTHTe HA CAH-
SBP, IAH-DBP u sa CAH-MAP cpaBrenu ¢ xoHTpoiara (dur. 3), mokaTo mpu CTOHHOCTHTE Ha
cbppaeunara yectota (HR) oTHOBO He ce ordere curHudukantHa npomMsHa (dur.4). [Toryuenure
JIaHHM OMXa MOIVIM J1a CBBPJKAaT aJIMOTPHIITAHA B /1032 OMI/KT C HOBJIMSIBAHE Ha IUPKYJIAIMATA
MIPEAANMHO Ha nepudepHo, HO HE ¥ Ha LIEHTPATHO HUBO.
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KapguoBacKynapHu edbeKkTM Ha aHTUMUIPEHO3HUA NpenapaT
OoanmcrrpunTaH B AiBe 4,031 BbPXY HaTUBHM KEHCKU NAbXOBE
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[Tpn npoexganeTo Ha ocThp ekcriepuMmeHT Drieu La Rochelle & O»Connor, (1995), De
Vries et al. (1996) nabnrogaBaT He3HAYNUTEITHW OpajvKapIHH M XHUIIOTCH3WBHH e(eKTH cien
MIPUIIOKEHUETO Ha CyMaTpUITaH MPU XKUBOTHH, aHECTe3UpaHu ¢ eHTobapouToH. Te npemrarar
MHTEpEeCHa XUIOTe3a BbB BPb3Ka C TOBA, Y€ TPUITAHNTE OMXa MOTJIM €THOBPEMEHHO J1a CTUMYJIHPAT
KaKTO CHCTEMHM Ba30/IMJIaTaTOPHH, Taka M CHUCTEMHH Ba30KOHCTPUKTOPHH MEXaHHU3MH, a B
OCHOBaTa Ha TOBa OTHOBO cToM crienudukara Ha SHT1B penentopa n HEroBOTO HEPaBHOMEPHO
pasIoioKeHNe B Chp/IEUHO-CHI0BaTa CHCTEMA.

3akJroueHne

XeMOIUHAMHMYHUTE KOJeOAHUS], PETUCTPUPAHH ITPU NPOBEJCHUTE EKCIEPUMEHTATHU
ONUTH, U OOCHJCHNM B CBHOTBETCTBHE C JIMTEpaTypHUTE IaHHH, OMXa MOTIM Jia C€ JBJDKAT
Ha aktuBupaHeto Ha SHTIB penenropute. HapactBanero Ha CY mpu MBKKHUTE MITBXOBE,
perucTpupaHa Mpu MNPHIOKEHUETO Ha aMOTPUNTAH U B JABETE J03U BEPOSTHO C€ ABIKU Ha
KOMIIEHCATOPHU MEXaHU3MHU. 3a JOU3ACHSIBaHE BIUSHUETO Ha TPUITAHUTE BbPXY XEMOJUHAMUKATA
1Y 1a00PaTOPHH KUBOTHH, B OBJICIIIN IIPOYYBAHUS 111e ObaT BKIIOYESHH U APYTH MPEICTABUTEIH
OT CBIIUS KJIAC ChEIUHEHNUSI.
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HUHTEI'PATUBHO U KOMIIETEHTHOCTHO OPUEHTUPAHO
EKOJIOIT'NYHO OBPA3OBAHME 3A 21 BEK - KOHHEIITYAJIEH
MOJEJ HA HAYYHO U3CJIEJABAHE

3aarka BakieBa
Y ,, Haucuiit Xunenaapcku®, buosornyecku gakyarer

INTEGRATED AND COMPETENTLY ORIENTED ENVIRONMENTAL
EDUCATION FOR THE 21ST CENTURY - CONCEPTUAL
MODEL OF RESEARCH

Zlatka Vakleva
PU “Paisii Hilendarski”, Faculty of Biology

Abstract: The needs and demands of modern environmental education in various directions
are increasing. Of them in the paper are interpreted: the need for formation of environmentally-
professional competence in the students® training, competence approach in the development of
higher education, integration of biological, medical, philosophical, business knowledge in the
context of environmental education.

The construction of a conceptual model of competence-oriented and integratively-modelled
environmental education is a complex process involving a system of theoretical and empirical
research. This paper presents a phase of an extensive research in this area. The study included
students from the Faculty of Biology of Plovdiv University ,,Paissii Hilendarski* in various stages
of their training. The processes of formation of environmental competencies in their training in
certain subjects have been monitored. As accents are considered factors impacting directly the
process of formation of professional environmental competence in future biologists and biology
teachers.

Keywords: environmental education, environmental competence, biology teachers

BnBenenue

Bb3HuKHaNma Karo OMOJIOTHYHA HayKa, B TIOCJICJAHUTE JECETUIICTHS €KOJIOTHATa BCE ITOBEYE
npunoOuBa MHTErpaieH xapaktep. HapacTBa HEHHOTO 3HaueHE 3a KA4eCTBOTO HA XKHBOT U
3ApaBeTo Ha Xopara. [loAroroBkara Ha OMOJIO3M M TEAAro3H, KOUTO Ja OCBIIECTBIT TpaHCchep
MEXIy HayKaTa W HY)KJUTE Ha ChbBPEMEHHOTO OOIIECTBO MOCTABS EKOJIOTHYHOTO 0Opa3oBaHHE
npen HOBH npenu3BHkaresicTBa. OT TAX B pa3paboTKara ca MHTEPIPETHPAHU: HEOOXOIUMOCT OT
(bopMI/IpaHe Ha CKOJIOTUYHH KOMIICTCHI WU IIPH IMMOATOTOBKATAa HAa CTYACHTUTE, KOMIICTCHTHOCTCH
MOAXOJ] B Pa3BUTHETO Ha BHCIIETO 0Opa30BaHME, MHTErpanvs Ha OWOJOTUYHU, MEIUINHCKH,
¢mtocodcku, OM3HEC 3HAHUS B KOHTEKCTa HAa EKOJIOTHYHOTO 00pa3oBaHHUe.

U3rpaxnaneTo Ha KOHLETITYaJIeH MOJIE HA KOMIIETEHTHOCTHO OPUSHTHPAHO M HHTEIPATHBHO
MOJZICIUPAHO €KOJIOTHYHO 00pa30BaHME € CIIOKEH MPOLEC BKIIOYBAII CHCTEMa OT TEOPETHYHU
U eMIIMpUYHM H3CiIeABaHMsA. B Hacrosimara pa3pa0oTka € NpeAcTaBeH eTal Ha IOo-MamiaGHo
u3Clie/IBaHe B Ta3u Hacoka. B mpoyuBaHeTo ca BKIIIOUEHH CTYIeHTH OT brosornueckus daxkynrer
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Ha IV ,Ilaucuii XuneHaapcku B pa3ivYHU €Talld Ha TSAXHAaTa MOATOoTOBKA. Kato akmeHTH
ca pasmieNaHd TUNAKTHYECKUTE (DaKTOpH BIMSEIIM TNPSIKO BBPXY Hponeca Ha (opMHpaHe Ha
€KOJIOTHYHH KOMIIETCHIMH y ObAeInTe ONOI03H1, YyIUTEIH 10 OHONOTHs, eJaro3u U Ha4aaH!
yuntenu. ChbIIecTBYBaT HEMAIKO pa3pabOTKM 3a MPHIOKEHHE Ha KOMIETEHTHOCTHUS MOAXO[
u (opmupane Ha KIIIOUOBH KOMIIETCHI[MH BbB BHCLIETO 00pa3oBaHHe, T€ MpeAarar npeJiMHO
MIOAXO/H, TIPH KOMTO 00pa3oBaHHeTo ce GoKycHpa BbPXY MPOMSHA Ha CAMHUYHU CHEUUPHIHH
XapaKTEepUCTHKH B TToBesieHneTo Ha oOyuaBanute (Kyburz-Graber R. , 2004) wu cnocoOHOCTH,
KOWTO HE BUHATY MOTaT EMIIMPUYHO /1A CE IOKaXKart, 4e KOPEIMPar ¢ EKOJIOTHYHUTE KOMITETCHIINH.

B noknaza ca mpeactaBeHH OCHOBHH aKIIEHTH OT METOJI0JI0T Hsl Ha HAYYHO U3CIIEABAHE, YHATO
1IeJT € KOHIENITYaIn3upaHe Ha JUIaKTHUIeH Mo 3a ()OpMUPAHE HAa EKOJIOTUYHU KOMIIETEHIIUH
IIPU CTYACHTH OT CIIEHATHOCTH B OMOJIOTMYHO U NIEJarorMYecko HarpaBleHHE.

Marepuaju u MeTOAH

OCHOBHHM MaTepHall U METOIM M3ION3BaHM IIPH U3CIEABAHETO Ca: KPUTHYEH Mperien u
aHaJM3 Ha IOI0paHM CIEIUATN3UpaH pa3pabOTKH; TUAAKTHUECKO MOoJeNnpaHe; o0o0ImaBane
Ha EMIIMPUYHUS ONHT [0 M3CIeABaHaTa TeMa; pa3pabOTBaHE HAa METOAWYECKH KOMIUIEKC 3a
EKCTIEPUMEHTATHO W3CIEIBAaHE W AMArHOCTUKA KOMIIETETHOCTHHSI TOAXOA W EKOJIOTHYHUTE
KOMIIETEHIIMM B YHHUBepcHTeTa; (hopMaju3alusi Ha TEOPETUYHM KOHCTPYKTH 3a Pa3IHuHU
€TaIy Ha W3CJIeABAHETO; KOHTEHT-aHAJIM3 Ha yu4eOHU IJIaHOBE M y4eOHU MpOrpamMu; rperie]] Ha
MIPOTPaMHO-METOANYECKH JOKYMEHTH B CHCTeMaTa Ha BUCIIETO o0Opa3oBaHHe; pedekcust Ha
JIMYHOCTHHS OITUT Ha M3clieioBaTessi; 0000IIaBaHe ONUTa Ha HAYYHO-TIEIarOrHYeCKHs KOJIEKTHUB
0T BHCIIETO y4yeOHO 3aBeseHHe. B Xoma Ha W3cnenBaHeTo ca MPOYyYEHH MOJAEIH M MOAXOIH 3a
(dbopMHupaHe Ha EKOJIOTWYHHM KOMIIETEHIIMH B pa3iIndHHu cepu Ha oOpasoBanumero (Kostova,
2003; de Haan, 2006; Chur, 2011; Vilmos, 2006).

Juckycun u pe3ysraru

Onpedensane Ha Ouoakmuyeckume Xapakmepucmuxky Ha o0pazoeamentus npoyec
Hacouen KvM (opmupane Ha eKonocudHu KomnemeHyuy TpU NMpodecHoHaTHaTa IOArOTOBKa Ha
CTY/ICHTHTE B YHMBEPCHTETa CE 3aKJII0uaBa B: MOCJIEOBATEIHO (OpMUpPaHE Ha NMPOQECHOHATHO
3HaYMMM KadecTBa, OMPENEIsIHH OT chemudukara Ha eKoIoro-mpodecuoHasHara JIeHHOCT;
(opMHUpaHEeTO Ha MHBAPHAHTHHUTE XapaKTEPUCTHKU Ha MPOPECHOHAIN3MA, U3Pa3eHO B KOMILIEKC
OT 00pa30BaTeHN KIIBCTEPH, MPEACTABIISBAIIN BKHH JUIAKTUUECKH YCIIOBHUS M UHTETPHPAaHH B
Tpolieca Ha npodecnoHaiHa noarotoska. Cu30asane Ha KOHYenmyanien Mooei 3a oopmupane Ha
eKono2UYHY KOMnemeHyuy y CTYACHTUTE, KOWTO BKIIIOUBA: LIEJIEBH, ChIbPIKaTeIICH, TEXHOIOTHYCH
1 JMAarHOCTUYEH MOy, INpeArosara IOCIeI0BaTeIHa HHTErpalys (aKOAINIKs, KOaZanTaus,
CHHEPTHs) Ha CTPYKTYPHO-(DYHKIIMOHATHNTE KOMIIOHEHTH Ha €KOJIOTHYECKOTO U MPO(ECHOHATHO
obpasoBanue. Yenosuama 3a egpekmugHo gopmupane Ha eKOIOro-nmpoheCHOHANTHN' KOMICTCHINH
BKJIFOUBAT YETHPU TPYIH CHCTEMOOOpasyBaiy (GpakTopu: (yHKIMOHAIHO-IIEIEBH, ChbPKATEIHO-
TIpolecyaseH, OpraHu3alMOHHO-METOMYECKH M peduIeKCHBHO-KOPEKIIMOHEH. Paspabomsaneno
Ha KpUMepUuamHa cucmema 3d OUASHOCMUKA HA eKOIo2UYHUmMe KoMnemeHyuu Ha CTYJICHTHTE:
JMIAKTHIECKH TEXHOJIOTHH 3a pean3upane Ha MOIENH 33 ()OpMHUpPaHE Ha EKOJIOTHYHU KOMITETEHIINH
pyu po(heCroHaTHAaTa TOATOTOBKA Ha CTYJICHTUTE OT YHHBEPCHUTETA.

[TocoueHnTe M3CIEOBATEICKH aKIEHTH CE BIMSAT CHJIHO OT: €KOJOro-rpodecroHaiHaTa
MOOMIIHOCT Ha ChOTBETHATa CIELHMAIHOCT, KOETO IpeJroiara MoJeInpaHe Ka3yCHU CUTYyalluu Ha
eKOJIOro-1po)eCHOHaANTHATA JIEWHOCT; pa3padOTBaHETO Ha ChbBPEMEHHA JIMarHOCTHYHA CHCTEMa OT
KPHUTEPUU U CHOTBETHUTE MM IOKa3aTeId M ChOTBETCTBALINTE MM TUIIOBE KIIBCTEPHU OT EKOJOTO-
po()eCHOHATHN KOMITETEHINK (HarpuMep: NpodecHoHaNeH MPHUPOJONEHTPUCTKN C(HOPMHpPaH,
npodecroHaNeH MPUPOAOICHTPUCKH HE3aBBPIICH; MPO(GECHOHATICH EKOLUEHTPHYCH (OpPMHUpaH;
npo()eCHOHANICH ~ EKOJIOTOLIGHTPUCTKY ~ HE3aBbpUICH; IPO(ECHOHAICH  aHTPONOLECHTPUCTKH
copmupal, NpopecuoHarIeH aHTPOIOLEHTPUCTKH HE3aBbPILIEH); JIMArHOCTUYEH KOMILIEKC
OpPHMEHTHPaH KbM H3CJEABaHE Ha CTPYKTYpHUTE KOMIIOHEHTH Ha EKOJIOTMYHHUTE KOMIIETCHIIHN
(HarpuMep: CBETOIVIEAHO, KOTHUTHBHO, MOTHBAIIMOHHO, IEHHOCTHO-TIPAKTHYECKO, PE(IICKCHBHO).

[TpencraBeHus MozieN Ha HAYYHOM3CIIEAOBATEIICKA IEHHOCT € IEeMOHCTpUpaH Ha Tabu. 1 u
¢wur. 1.

1 B Hacrosiara pa3paboTka MOHITHSATA ,,eKOJIOTMYHH KOMIISTEHIIUH“ 1 ,,eK0JIOr0-TIpoheCHOHATHI
KOMIIETEHIIMU* ce IpHeMar 32 CHHOHHMU.
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Taénmuna 1 AKIEHTH Ha HAYIHO-U3CJI€A0BATECJICKA MO/ 32 MIPUJIOKCHUE HA
KOMHEmeHmMHOCmeH R00X00 U qbopmuptme HA €KoJ102UYHU KomMnemeHuuu

npu odyyenuemo Ha CTyIeHTHTE

KoncrpykTn Ha
U3CJIe10BaTeICKATA
AeitHOCT

XapakrepucTuka

W3cnensan HaydeHn
npobnem

HeobxoguMocTtTa OT pa3paboTBaHe Ha KOHIENTYyaleH JUIAKTUUSCKH MOJEIN
pa3KpHBall UIAKTHYECKH OCHOBAaHMS NpH (OpPMHpaHE HA EKOJIOTHIHU
KOMIETCHIMH Y CTYACHTHTE OHOJO3M, YYMTENIU IO OHOJOTHs, MEAAro3d U
Ha4aJIHU YUYUTECIIN.

PabotHa Tema Ha
U3CIIEIBAHETO

KOHIEITYAJIEH JUJAKTUYECKH MOJEJI HA KOMIIETEHTHOCTHO
OPUEHTHUPAH OBPA3OBATEJIEH ITPOIIEC BbB BY3 C KOHTEKCT —
HUHTETPATHBHO EKOJIOI'MYHO OBPA3OBAHHUE

HBJI Ha U3CJICABAHCTO

Jla ce ocbuleCTBM HMHTEPAMCLUMIUIMHAPHO IMIAKTUYECKO  H3CIIEABAHE
HACOYCHO KbM pa3padoTBaHE U CKCIIEPUMEHTAaIHA IPOBEPKa Ha KOHLENTYaleH
IUJAKTUYECKU MOJEN 3a pealu3UpaHe Ha KOMIIETEHTHOCTHO OpPUCHTUPAH
o0pa3oBaTeseH MPoLEeC HACOUSH KbM (hOPMHUpaHe Ha €KOJIOTHIHU KOMIICTEHIIUH
npu  npodecroHanHaTa IOATOTOBKA HA CTYJAGHTH OT OHOJOrMYECKH U
MeJaroTMYeCKY CIIENUATHOCTH B CHCTEMaTa Ha BUCIIETO 00pa3oBaHue

Xunore3u

Xwumoresa 1: TlpunokeHHETO Ha CHOCHUATHO pPa3pabOTECH KOHIENTYalCH
JIJIAKTHYECKN MOZIENT Ha KOMIICTEHTHOCTHO OpPHUEHTHpAH 00pa3oBaTeNIeH IPOoIec
BB BY3 ¢ KOHTEKCT — MHTETrpaTHBHO €KOJIOTMYHO 0Opa30BaHHE INE KOPEIHpa
yCHE€HO ¢ HUBOTO Ha (bOle/IpaHe Ha €KOJIOTMYHU KOMIETCHIUU Y CTYACHTUTE.
Xwumoreza 2: IlpunokeHHeTo Ha CHCTeMa WHBAapHTHBHH U BapHaTUBHU
JUIAKTUYECKH OCHOBaHUS 3a (OpMHpaHEe Ha EKOJOTUYHM KOMIIETEHIMH B
oOyueHuero BbB BY3 uHTerpupanu B KOHLENTyaJeH AWAAKTUYECKU MO Lie
TIOBJIHSIC TIOJIOXKHUTEITHO 32 Pa3BUTHE Ha MHTETPAaTUBHATA CBHITHOCT Ha Iporeca Ha
EKOJIOTHYHO 00pa30BaHHe.

IIpeamer Ha
H3ciaeBaHe

KoHunenTyanHuTe akumeHTH Ha pa3padoTBaHusi Mozaea 3a (opmupane
Ha mNpodecHOHATHO-eKOJOTHIHN KOMIETeHIIMH TpH O00y4YeHHeTO Ha
CTyJAeHTHTe.

OOeKT Ha U3CaeaBaHE

OOpasoBare/HUs TPOLIEC B YHUBEPCHTETA HA CTYACHTH OT I[IOCOYCHHUTE
CIIEIMATHOCTH, KaTo (akTop 3a pasBUTHE HA CKOJOTHYHH KOMIICTCHTHIHH Y
ObenuTe npo(eCHOHANUCTH.

3ajaun Ha
u3cieoBaresickara
pabora

OTkposiBaHe HAa TEOPETHKO-METON0I0THYECKUTE IIOIX0AH 32 pa3padoTBaHe
KOHIIENTYaJIeH TUAAKTHYeCKH MoJe] HA KOMIIETEHTHOCTHO OPHEHTHPaH
oOpa3soBareJieH npolec;

H3cnenane Ha eHOMEHA - €K0JI0T0-NIPO(ECHOHATIHA KOMIIETEHTHOCT KATO
ChABbPKATEJHH XapPAKTEePHCTHKHU U crienupuKa Ha (opMupaHe;
®opmyJupaHe HAa aKNEHTH 10  H3CJeJBaHaTa  IUJAKTHYeCKa
TEeXHOJIOTUs; Pa3pafoTBaHe HAa TeOpeTHYeH MOJeN 3a MNPUWIOKCHHUE Ha
KOMIETEHTHOCTEH TOAXOA u (OpMHpaHEe Ha EKOIOTMYHM KOMIETEHINH
IpH 00Y4YEHUETO HA CTYAEHTHTE;

JeduHnpane MeToqMYeCKHTe HHBAPMATHBHU H BADHATHBHU METOAHYECKH
XapaKTepPUCTUKH XaPAKTEPHCTHKH HA M3CJeIBAHHS KOMIIETEHTHOCTHO
OpHEeHTHPaH 00pa3oBaTe/ieH Npolec;

Msrpaxknane Ha JUATHOCTHYEH KOMILIEKC 32 eMIHMPHYHO H3CJIE[BaHE;
IIpoBeiknaHe Ha MeJarornyecKH eKCHepHMEHT B KJIACHYECKH 32 HAy4YHO
H3CJIe[IBaHe eTaNu; OTYHTAHe H 00pad0oTKAa HA eMIIMPUYHH Pe3y/ITaTH;
IIposepka Ha Hayunu xunore3n; [lonyasipusupane Ha u3cien0BaTeICKATA
JedHOCT B  pa3iuyHu  (opMaTH; CHCTEeMATH3MPaHE, OKOHYATEJTHO
odpopMsiHe M 3aIIMTAa HA Hay4yeH TPyd; MYJITUILIMIMPaHe Ha edeKTa
0T H3cJIefioBaTesIcKaTa pafora B 00y4HTeIHH KypcoBe, OpPraHH3HpaHe
HAa KOH(epeHIUH, pa3padoTka HA NPOEKTH, MOANOMATaHe HA HAY4HO-
H3CJIeJ0BATEJCKATA AKTHBHOCT HA CTYIeHTH, KOJIerd M YYHTeJIu.
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Etanu Ha u3cienBaHeTo U OCHOBHH JIei{HOCTH

Msnensanero ce mposexnaa B mepuoga 2002-20016 rox. u BKJIIOUBA OCHOBHM €Talu
JIeliHOCTH:

Wscnenoparenckara uzes craprupa mnpe3 2002 rof. ¢ HayuHata myOnukanus: A statement
on the problem of the necessity of school - teaching in biology for competence in the students
(Vakleva, 2001)

Ananmu3 Ha HayyHara Jureparypa ((QuIMcoCcKo-MEeTOmONOrHYEecKa, TCHXOJIOTo-
nelarornyecka 1 MeToANn4ecka) o M3ciaeBaHus MpooieM;

AKTyaJTHM W3CIIe/IBaHMsI 32 HAay4YHUTE OCHOBM Ha (opmupane Ha mnpodecuoHalHa U
€KOJIOTMYHA KOMITETEeHTHOCT Ha Ob/ICIIUTE CIICIAINCTH B CHCTEMaTa Ha BUCLIETO 00pa3oBaHue;

OTkposiBaHe Ha 0a30BM TEOPETHKO-METOAOJIOIMYECKH OCHOBAaHMS 3a H3CIEBaHE,
MIPOCKTUPAHE Ha IIEIUTE, 33aUuTe, T0CIIC0BaTEIHOCTTA Ha U3CIeJoBaTelicKara padoTa;

Pa3paboTBaHe Ha MPOEKT Ha KOHIEMIHS 3a (POPMHUpaHE HA EKOJOTUYHN KOMIICTSHIIUH ITPU
CTY/ICHTH OT OMOJIOTMYHH M TeJlarornyecku crenuainocty (basa Ha eMIIMpHYHOTO M3Cie/iBaHe:
ExcnieprMeHTaIHOTO H3Cie/BaHe BKIIOYBA CTYJAGHTH OT OMOJOTMYECKH M IeJaroruyecku
¢axynrer Ha [TY ,,I1. Xunennapceku®);

TeopernyHo MozjenupaHe Ha 00Opa30BaTENHMs IPOLEC, TPOSKTUPAHE HA MEXAHU3MHUTE M
pe3yiTaTiTe OT peann3anusTa Ha MOJIeNa;

KoHcrarupaly excnepuMeHT: pa3zpaboTBaHe Ha mporpama 3a (opMuparl eKCIEepHUMEHT,
o0pa3oBaTeHi KypcoBe, HAaCOUYCHH KbM (OpMHUpAHE y CTYAEHTHUTE B Ipolieca Ha oOydeHHe B
YHUBEPCUTETA Ha EKOJIOTHYHH KOMIIETCHIINY;

dopmupalr] eKCIepUMEHT: aHaJIu3 Ha JAHHUTE MOJYYEeHH OT anpodanusTa Ha Mojesa 3a
(dbopMupane Ha €KOJIOro-npo)eCHOHAIHN KOMIETECHIIUU MPH CTYACHTHTE OT OMOJOTMYHU M
MeJarorn4ecky CIEIMaIHOCTH B YHUBEPCUTETA, KOETO KOHKPETH3Mpa KOHIETITYaTHHUsT MOJIEI
U OCHUTYpsiBA BB3MOXKHOCT 32 O0OOOIEHMSI HAa HOBO HUBO Ha TEOPETHYHHUTE U EMITMPUYHHU
JITaHHU; 000CHOBAaBaHE Ha TMArHOCTUYHATA TEXHOJOIUs, pa3paboTeHa 3a HayYHO-METOANYECKO
oOe3rnieyaBaHe Ha mporeca Ha (OpPMUpPAHE Ha EKOJOro-NMpoeCHOHAIHU KOMIETEHIUU Ha
CTYAEGHTHTE, TOTOBHOCT Ha MOHOrpadus; CTapTHpaHe Ha BHEJpsSBaHE B IpPaKTHUKara Ha
pe3yaTaTuTe oT U3cieoBaresckara padora.

O0o0maBane Ha pe3ysITaTHTe OT U3CIICABAHETO;

Anpobaiysi ¥ BHeIpsiBaHE Ha Mojeia 3a (OopMHpaHe Ha EKOJIOro-IpoeCHOHATHU
KOMITETEHTHOCTH TIPH CTY/ICHTH;

BHenpsiBaHe B mpakTuKara Ha U3CIEIBAHUS ANJIAKTUUECKH MOJIET TIPH:

- Onrumusupane Ha oOpasoBarenHus mpouec BB BY3 — akrTyanmsupane Ha y4eOHH
TUTAHOBE M METOJIMKA Ha OpraHU3MpaHe U IMarHOCTHKa Ha 00pa30BaTeHUS TIPOIIEC;

- PaspaborBaHe Ha HOBH yueOHH TUCIUILUINHY;

- Tlonynsipusupane Ha pesydarature 4Ype3 IMyOJIMKalWH, JOKIAIH, CIEHAIU3UPaHH
KypcoBe, U3/1aBaHe Ha MOHOTpaus;

- IIpoBexxnane Ha 0OyUUTEITHH KYPCOBE C YUHUTENHN 110 IPUPOJHU HAyKH;

- IIpoBexxnane Ha KOH(pEpeHIHS;

- Toxnomarane Ha Hay4HO-M3CIIEIOBaTEICKaTa padOTa Ha CTYINEHTH U YYUTEIH;

OdopmsiHe ¥ 3a1UTa Ha HAYYHHS TPY.

Hayunara HoBOoCT Ha M3CJIeBAHETO Ce M3pa3siBa B: MpodjeMaTH3anus U OCMHCJIsIHE
Ha (uaococKo-IeTaroruiecKuTe, TEOPETHKO-METOMOIOTHYECKUTe MW METOMHMYEeCKHU
YCJIOBHSI HA MpoIleca — (popMHUpaHe HA eKOJTOTHYHU KOMIIETEHIIMHN Y CTYIEHTH; peaTu3anus
HA MoTeHUHaJa Ha o0yyeHueTo BbB BY3 npu exonornyHoro odopa3oBaHue Ha ObJemiure
CHEeNNATHUCTH; TEOPETHKO-METO0I0THYeCKAa 000CHOBKA HA 3HAYEHHETO HA KOMIIETEHTHOCTHO
0a3upaHoOTO OO0yYeHHe M KOMIIETEHTHOCTHHS MOAXON NPH W3CJeABaHe HA (peHOMeHAa —
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¢opmupane Ha eKOJTOTMYHH KOMIETEHI[UM NMPHU 00y4eHHETO B YHUBEPCUTETA; pa3KpUBaHe
HA HHTErPaTUBHATA CHIIHOCT HA eHOMEHA — eK0JIOro-NPodecHOHATHN KOMIIETEHIIUH KATO
KayecTBEH pe3yJTaT OT MOocJeA0BaTe/JHA MHTerpamysi Ha NMpouecuTe Ha eKOJIOTHYHOTO U
npogecHOHATHO 00pa3oBaHMe, THIAKTHUYCCKUTE HHBAPHAHTH Ha CIIeHHAJTUCTA.

OBPA30BATEJIEH ITPOLIEC B YHUBEPCUTETA
OKC ,bakanasep“  OKC ,,Maructsp® MK ,,Vuuten no ...«

IpodecroHanHy HanpaBICHU:

Sagemxurenan  V30upaemu
mucrunuupr  ducuuman  PakynratuBy

Heﬂ 1 pe3yiITaT Ha 06pa3OBaTeJ'IHI/ISI rnmpouec

®dopmupaHe Ha KIIFOYOBU KOMITCTCHIIUH
(C aKIEeHT Ha €KOJIOTHYHN KOMIIETCHITHH)

JNJAKTUYECKHN YCJIOBUA:

CHBPEMEHHH 00pa30BaTeIIHA TEXHOIOT UM, HHTEPAKTHBHA 00pa30BaTeIHa
cpena, akleHTHpaHe Ha KPUTEPHIHO U GOpMHUpAIIO OlICHSBaHE,
OCBHIICCTBSABAHE HA BEPTHKAITHHA M XOPU3OHTAIHH BPB3KH C Pa3IUYHH HHUBA B
oOpazoBarenHara cucrema, conuaniu (pakTopu u npodecrnoHantu chepu

¢urypa I Moaesa Ha HayYHO-U3C/Ie0BaTeIcKaTa padora

[TpuHocu 3a obpa3oBarenHara npakTuka: Mzcneasanero odorarsiBa By30BCcKara IUIaKTHKA C
TEOPETHYECKH OCHOBAHMSI 1 000CHOBaHA INIaKTHYECKa ccTeMa 3a (popMHpaHe M AMarHOCTHKA Ha
€KOJIOTMYHU KOMIETEHIUH y CTyAeHTHTe; MeToandecKust HHCTPyMEHTapUyM U IUJAKTUYECKUTE
Mmarepuain o0e3nedyaBar HEOOXOIMMHTE HAyYHO-METOIMYECKH CpEACTBA HEOOXOAMMH 3a
obpazoBarennus npouec; Cucremara OT KpUTEpHH, MOKA3aTeln M JAMIAKTHUECKH YCIJIOBHUS 3a
(hopMupaHe Ha EKOJIOTMYHN KOMIIETEHIIMU B 00yueHHeTo BbB BY 3.

IIpakTnyeckara 3HAYUMOCT HAa H3CJIEABAHETO: pa3padoTeHATa KOHLeNUUs 34
(opMupaHe HA eKOTOTHYHH KOMIETCHIHMH B NMPO(eCHOHAIHATA MOATOTOBKA HA CTYICHTH
MOKe A CJHY:KM Karo 0asHceH MoJe] 3a pa3pa0oTBaHe Ha HOBH TAKHMBAa, KOHUTO Ja
o0e3nme4aBaT MOArOTOBKATa HAa ObJeluTe NPOQECHOHAINCTH M 000raTT MPaKTHKATA Ha
KOMIICTEHTHOCTHO OpHEeHTHPaHus o0pa3oBareJsieH npouec BbB BY3.

3aki0ueHue U U3BOAU

B 3akuniouenne moxe 1a ce 0T0esIeskH, Ye KOHIENIHATA 32 (POPMUPAHE HA eKOJOTHYHH
KOMIICTEHIINM B IOATOTOBKATA HA CTYICHTHTe OT OHOJIOTHYHM W IeJaroru4ecKu
CIECNHMAJHOCTH IIe 00e3leYH CHCTEMHOCTTA, LEeJIeHACOYEHOCTTAa M Pe3yJITATHBHOCTTA Ha
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nponeca Ha ¢opMHpPaHe y CTYIEHTHTEe HAa €KOJIOTMYHH KOMIeTEeHIIMH B 00pa3oBaTeTHHUS
npolec B yHuBepcuTeTa ako: MHTEerpamnus Ha npoiecuTe Ha €KOJIOTHYHOTO U PO eCHOHATHO
o0pa3oBaHHe B YHHBEPCHTETA Il ce OCHIIECTBSIBA HA 0CHOBA HA KOMIIETEHTHOCTEH MOIXO/I,
a ChIHOCTTA HAa (heHOMeHA (GopMHpaHe HA €KOJIOTMYHU KOMIIETEHIIMH Ille ce pa3riiekia
KAaTO0 KayeCTBEH Pe3yJITaT OT MOCJIeI0BATETHATA HHTErPAIisl HA MPOLlECUTE HA €KOJIOTMYHA
U npodecuoHaIHO 00pa3oBaHue, NPOSIBJIEHUS] B HHBAPUAHTHU Ha NpodecHoHaau3mMa;

MoneabT Ha hopMHUpPaHe HA €KOJIOTUYHH KOMIIETEHIIMH KOMIIETEHIHH Y CTYIeHTHTE B
YCJIOBHSITA HA GHOJIOTMYHA W NEaroruvecka moAroToBKa Ie Ipearnosara rnocjieioBarena
UHTerpanusi (eTany Ha aKyJITYpanusi, KoaanTanus, CHHEPIrusi) Ha MpouecuTe 3a popmupane
HAa CTPYKTYPHO-QYHKIIMOHAJIHM KOMIIOHEHTH HA €KOJIOTHYeCKOTO H TPodeCHOHATHO
o0Opa3oBaHue, a pe3yJTaTHTe OT NpoNeca HAa KOMILIEKCHO (opMupaHe (MHTErpanus) Ime
ce MPOSIBSIBAT B ChABbP/KATEJIHATA HACOYEHOCT HA JUYHOCTTA, HeilHNTEe NMPodecHOHATHO
3HAYMMU Ka4eCTBA, ONPe/IesIsi Clel i (PUKATA HA €K0JI0T0-ITPO(eCHOHATHATA IEHHOCT KATO
WHBapHAHTH Ha npodecnoHann3dmMa. PopMupaHuTe OCHOBHU CTPYKTYPHH KOMIIOHEHTH Ha
€K0JI0T0-NPO()eCHOHATHATA KOMIIETEHTHOCT HA CTYIEHTHTE 1lle 00e31e4n ANJIaKTHYecKaTa
cHcTeMa 32 CMeTKa Ha peajiu3alusiTa NPUHIMIA 32 €K0JI0ro-NpodecHoHATHATA MOOHITHOCT,
MPOEKTHO-IIeJIEBUS TOJIXO0/I, MOJAEJTMPAHETO HAa €KOoJIOro-npodecHoHaIHATA JEHHOCT W
YeTHPH TPYNU cHcTeMooOpasyBamy (GakTopu: (PYHKIMOHATHO-IEJEBH, ChIbPKATEIHO-
nporecyaJjieH, OpraHn3anuoHHO-MeTOHYeCKH H peduieKCHBHO-KOpeKInoHeH. Pazpadborenus
KOHIICTITYaJIeH AUAAKTHUECKH MOZIEN 3a pOpMHUpaHe Ha €KOJOTHYHU KOMIIETCHIIUH B 00yYEHUETO
HO CTYICHTH OT OMOJIOTMYHHU W IIE€AarorHYeCcKH CIEIMAIHOCTH Ha € YHHKaJeH U anpoOupaH B
npakThkara. bes nmpeTeHnunuTe 3a M34epraTeHOCT U YHUBEPCAIHOCT, TOi € 3HAaUUTENEH IIPHHOC
BbB By30BCKaTa JuAakTHKa. DOPMHUPAHETO HA EKOJIOTMYHM KOMIETEHIIMHU MPU MOATOTOBKATA HA
CTYACHTHUTE € CJIOKEH U AMHAMUYECH MPOLIEC U BKIFOYBA KOMILIEKC OT (hakTopH - PyHIaMEHTaIHO-
Hay4YHH, TUJIAKTHYECKHU, IEHHOCTHO-TICUXOJIOTMYHHU, KOUTO Ae(UHHUPAT CUCTEMa OT HHBAPUAHTHH
Y BapHaTHBHHU KOMIIOHEHTH B 00pa30BaTEIHMUS MIPOLIEC.
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MN3MEPEHUSA HA EKOJIOTUYHUTE KOMIIETEHLUN

3n1arka Baknesa
1Y ,Ilaucnit Xuaengapcku®, buosorudyecku ¢axkyarer

DIMENSIONS OF ENVIRONMENTAL COMPETENCE

Zlatka Vakleva
PU “Paisii Hilendarski”, Faculty of Biology

Abstract: The theme of environmental competencies is as familiar as it is modern in scientific
research. The elements of innovation are necessitated by increasing demands on modern education
and increasingly established multi-aspectuality of environmental issues. This study attempted to
answer the questions: What is the nature of environmental competencies? How are environmental
competencies formed, detected and measured? What are the projections of environmental
competencies in educational practice?

Keywords: environmental competencies, key competences, education

BnBenenne

Ienta Ha OOy4eHHUETO HA CTYJCHTUTE B YHHUBEPCHUTETA € HE CaMO OBJIA/IBAHE HA CHCTEMa
orT crerupUYHN HAYYHU 3HAHHMS HEOOXOMMMH 3a peanu3alusra B ChOTBETHaTa mpodecroHaiHa
0061acT, HO ¥ (POPMHUPAHETO HA KOMITETEHIIUH, KOUTO ITPE/ICTABIISIBAT KOMILIEKCH OT (DYHIaMEHTAITHO-
HAYYHO 3HAHUS, COILMAIHO-IICHXOJOTHYECKH OOYCIIOBEHH YMEHHs, IIEHHOCTHO OPHUEHTHPAHU
OTHOIIECHHS POSIBSIBAILK C€ B €AMHCTBO MPU CIIPABSIHETO ChC CIAMKHU MPOPECHOHATIHU CUTYAIIHH.
KoMreTeHTHOCTTa M KOMIIETEHI[MUTE Ca MHOIO TOBEYe OT MPOCT cOOp Ha ChCTABSIIUTE TH
CJIEMEHTH, ITOCOYCHU B HopMatuBHH NokyMmeHTH (European Qualifications Framework for lifelong
learning, Brussels, 2009; UNESCO, 2008) u m3cnensanu ot yueHu (Bambereg & Moser, 2007;
Kostova Z. , 2003; Mulder, 2007; Tzanova, Raycheva, & Tomova, 2012; Vakleva, 2001) te ca
KJIFOUOB KOMITOHEHT OT JIHEIIHOTO 00pa30BaHHWE KATO OTTOBOP HA MPOMEHSIIUTE CE COLMAIHH
YCIIOBHSL M WM3UCKBaHMs 3a KBanupukanus B TpyaoBara cdepa. HeszaBucumo ot obmactra Ha
HAy4HO W3CJIe/IBaHe — OUOJIOTHs, MEUIMHA, [eAaroruKa, TeXHOIOI s, OCHOBHHUTE JIMCKYCHOHHH
npobiemu ca Hsikonko: Kaksa e paMkara Ha KIIFOUOBHTE KOMIIETCHIIMH B ChOTBETHATA 00JIACT KATo
npoecroHaHa OroToBKa  rpodecronanta uzsisa? Kak tpsoBa 1a Ob/ie OpraHu3upan mporecht
Ha (opmupaHe Ha ChOTBeTHUTE KoMmreTeHuu? Kak ma Oble JAUarHOCTHIMPAHO MPHUCHCTBUETO
Ha JlaJileHa KOMIIETEHTHOCT M CTEIeHTa Ha HeWHOTO pa3BuThe. Pa3paboTka mpejactaBs OCHOBHH
€IIEMEHTH OT TO-IIMPOKO MEJarorMyecKo u3cieBaHe ¢ paborHa Tema ,,KOHIENTyaneH Mozien
Ha KOMIIETEHTHOCTHO OPHUEHTHPAHHU TUIAKTHYCCKH TEXHOJOIMH 33 WHTETPATUBHO EKOJIOTMYHO
obpasoBanue”. M3cneaBaHero o0XBala OCHOBHO O0OpA30BATEIHUs MPOLEC HA CTYASHTH OT
Buonoruyeckust paxynrer u Ilegarornvecku ¢akynrer Ha [lnoBauscku yHusepcutet ,,Ilancuit

Xunennapceku®, beirapus. B xoma Ha u3cnemoBareckara pabora e mpoCIeIeH MPexoaa yIMITHILE
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— YHHUBCPCUTET IO OTHOIICHHWC Ha BB3MOKHOCTHUTC 3a (1)OpMI/IpaH€ Ha KIOYOBU CKOJIOIMYHU
KOMIICTCHIIMH. HaCTOHHIOTO n3CJICABaHEC UMa 3a 1CJI Aa: pasnieaa pasjiniHu KOHICHINU OTHOCHO
KOMIICTCHIMUTE U B YaCTHOCT CKOJOTMYHUTEC KOMIICTCHIHWH, Jla aHaJIU3Upa CbAbPIKATCIIHUTE U
CKOJIOTUYHU UMIICPATUBU HA CKOJOTUIYHUTE KOMIICTCHINH.

Marepuanau u MeTOIU

B m3cneapaneTo ca u3nonsBaHu Metonure: Ononrorpadceko ucenBane; ChOMpaHe Ha JaHHN
OT KPUTHYHO YeTeHe Ha M30paHW M3TOYHMIIM; AUAAKTHYECKO MOJEIMpaHe HAa OCHOBHHU acHEKTH
3a eKOJIOTMYHUTE KOMIIETEHIMH, pa3pa0dOoTBaHe Ha MHCTPYMEHTapHyM 3a H3CIIE/IBaHE HUBOTO
Ha (popMHUpaHe HA EKOJIOTMYHHU KOMITETEHIIMH. 3a LeNIUTe Ha pa3padOTeHHs] HHCTPYMEHTApHYM €
npoyueHa Likert Scale karo xonmmdecTBeH mHCTpyMeHT. OTroBopuTe B pa3padOTeHaTa aHKeTa ca
crpykrypupann B Likert mamab. [loxnanbT chrbpika: 0O Iperies Ha pa3iimyHy KOHIENTYalH!
paMK{ Ha KOMIIETEHIIMHTE; aKIEHTHPaHe Ha TOHSATHATA ,,KIIIOYOBH KOMIIETCHIIUH, ,,6KOJIOTHYHU
KOMITETEHIIMH“ B KOHTEKCTa Ha 00pa30BaTelHHs MpOLEC B YHMBEPCHUTETa; WACHTU(HIMPAHE
Ha CHIBPXKATEIHUTE W TPOIECYaTHH €JIEMEHTH Ha KOMIICTEHIMHMTE; WHCTPYMEHTAIM3UPAaHEe Ha
KOMTIICTCHITUHTE KaTo quaaKTudecka kareropus (Weinert, 1999).

Juckycun u pe3yaTaTu

KoHnenmusta 3a KOMIIETEHTHOCT B 0OOpa30BaHUETO € KOHIIGHTpPHpajda MHOTO BHHMaHHE
npe3 nocnegauTe Aecetmiierusi. ChIecTByBaT MHOTO TEOPETHYHU M MPArMaTHYHU HM3CIIEIBAHUS
n mienan Toukn (Mulder M. , 2007). KoMnereHTHOCTTa M KOMIIETEHIIMUTE CTaBaT MpPHUCHIIA
XapaKTepUCTHKa Ha 00pa3oBaTeNHHs NPOIEC HACOYCH Ja IOJArOTBH ONpe/eieHa KaTreropust
CTICIIMAITICTH 1IeJT J]a Ce TTOBHIIIH KaTo IUI0 TPy/IoBaTa MOOMITHOCT Ha BCHYKN oOyuyaBanu. Onurute
Jia ObJle N3sCHEHa CHITHOCTTAa Ha KOMITETEHIIMHUTE JIaTHPa OT HSKOJIKO JieceTrieTrs. ChIlecTByBaT
1 ONHTH 33 KOMIUIEKCHa TUIojiorust Ha komnereHnmure (Le Deist & Winterton, 2005). Otkposiar
ce JIBe OCHOBHHM HACOKHM Ha M3CJIEABaHE HA KOMIICTEHIIMUTE — NPOoecHOHaIHa U 00pa3oBaTesHa.
[TppBara ce MHTEpecyBa OT KOMIETESHIIMUTE KaTo YHUKAJIHU KadecTBa NMPUTE)KaHUE Ha WHIUBU/A,
KOUTO MOTaT Jia AajaT MPeAUMCTBO B YCIIOBHSTA Ha M3KIIOYUTENIHO 3acHieHa KOHKYPEHTOCT.
Bropara ce unTepecyBa mnoseue oT T.Hap. ,,IPEHOCUMHU YMEHHUS‘, KOUTO Ja OCUTYPST Bb3MOXKHOCT
Ha TIPUTEXATENs UM Jia ce peajnsupa B pasnmuunu chepu u npodecun (Leboyer, 1996). Benpexu
BCENpU3HaTaTa poiyisi Ha KOMIIETEHIMHTE B OOpa30BaHHETO, CHIIECTBYBaT J0OCTA DPA3IUYMs B
pa30OHupaHeTo 3a TSIX, KOETO BOAM JIO0 TIOHIMKAaBaHE HA IIAHCOBETE 3a YCIIEX NP UHTETpalusITa UM B
oOpa3zoBarenHara npaKkTHKa.

[Tpu mpernena Ha HayyHara JHMTEpaTypa MO TpoOieMa ce OTKPOSBAT HSKOJIKO OCHOBHH
MIPOTHBOPEYMs] BbB Bpb3Ka C JIePUHUPAHETO HA TOHSATHETO ,,KOMIETCHIMH : ® pPa3MHBAHETO
Ha TOHSATHETO BOJAM JI0 OOBPKBaHE B TEOPETHYHHTE ITOCTAHOBKU 3a MOHSATHUETO ,,KOMIETECHINU ;
® 3I0JI3BAHETO Ha MOHATHETO MPEIMMHO B KOHTEKCTa Ha ,,IpodeCHOHaIHa KOMIIETEHTHOCT ; ®
TIPSIKO CBBP3BaHE Ha KOMIIETEHIIMUTE C BUCOKH YIIPABICHCKH YMEHHSI; ® YECTO B J1aJICHA IS (HHHIIUS
KOMITETEHIIMHTE Ce SIBSBAT MOJJMHOKECTBO Ha ceOe CH; @ TI0 pa3sIMueH HauYMH KyJITYPHUTE KOHTEKCTH
ca BIIMSIENN BbPXY Pa30MpaHeTo 32 KOMIETEHTHOCT; ® CUTYyHpaHEe Ha KOMIETEHTHOCTTa ChOOpa3HO
COIMAJTHH MPAKTHUKH (HAIIpUMep: JOCTBIT 10 00pa30BaHMUE); ® M3IOJI3BAHETO HA PALMOHAIHH IPH
peaMia IeUHHIN, KOETO BOAW 10 (OpMyJIHpaHe Ha TBBPJE ONPOCTEHH aOCTPaKTH, KOUTO HE
JIaBar SICHOTA 10 OTHOIICHHE Ha CIOKHOCTTA, KOSITO U3UCKBAT KOMITETCHIIHTE.

Ha eBpomeiicko paBHMIE ca ompeneieHH oceM KiIodoBu kommnereHnnu (European
Qualifications Framework for lifelong learning, Brussels, 2009), kouto mnpeacTaisBaT KOMOMHAIS
OT 3HaHWs, YMEHHs W Haracu. Te ca BOAeIIH 3a IMYHOCTHATA PeaT3alys U pa3BUTHE, aKTHBHOTO
y4JacTHe B IPakIaHCKOTO 00IIECTBO, COIIMAITHOTO IIPHOOIIaBaHE U PUTOTHOCTTA 38 TPYA0BA 3a€TOCT:
KOMYHUKAIUsI Ha POJICH €3WK; KOMYyHHUKAIMS Ha YyXKIU €3HIH; MaTeMaTHiecKa KOMIIETEHTHOCT U
OCHOBHH ITO3HAHMUS B 00J1acTTa Ha IPUPOTHNTE HAYKH U TEXHOJIOTUHTE; IUTHTATHA KOMITETEHTHOCT
(vHpOpPMAIIMOHHN 1 KOMYHHKAIlMOHHU TEXHOJIOTHH); YMEHUS 32 y4EHE; COLMAIHU U TPaXKIaHCKA
KOMITETEHTHOCTH; WHWIIMATHBHOCT W TpEINpHeMadeckl yMEHUs; KOMIIETEHTHOCTH B o0iacTra
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Ha KyJTypara M Ha TBOpUYECKHTE M3sBH. bescropHa e HEoOXOmMMOCTTa OT CHHXPOHM3UpaHe Ha
YHUBEPCUTETCKUTE ITPOTpaMi KbM HYKIUTE Ha OOIIECTBOTO ¥ Tazapa Ha Tpyaa. OCHOBHa € pojsiTa
Ha BHCIIETO 00pa30BaHUE Ja HalpaBH e€(PEKTHBHO W M3IOJI3BAHETO HA KIFOYOBHUTE KOMIIETEHIINH.
EnuHCTBOTO B TOBa CTAaHOBHIIE HE CE OTBBPJK/1aBa OT IIPAKTHKATa. YHUBEPCUTETUTE CE Pa3IniaBaT
OTHOCHO CTEIEHTa Ha M3I0JI3BaHETO Ha KOMIIETEHTHOCTHO 0asupaHo oOydeHue, TOBa JIMYM U OT
yueOHHTE TIPOrpamy, 3a KOETO ChlecTByBaT MHOro npensrcteust (Mulder, Gulikers, Biemans, &
Wesselink, 2009).

KoHuenryanmanTe nMneparnBy Ha KOMIETEHIIMUTE ca IeUHUPAHH OT PEANIIa U3CIIeI0BaTEIH
C TEHJCHIWS 3a Npenu3upaHe W XONUCTHYeH moaxod. KommereHImuTe ca onpeneisHd Karo
,»TIOpEJIIIa OT YMEHHSI, CTPYKTYpPHPaHH B CHCTEMA H T10 OTIPEEIIeHa IT0CIIeI0BATENHOCT, KOUTO 1aBaT
BB3MO)KHOCT 32 CAaMOCTOSITEJIHA ASHHOCT Ha MHIMBHAA. ToBa ca TMHAMUYHHM TIOBEAECHYECKU H35BH,
Ype3 KOUTO ce IEMOHCTPHPAT 3HaHWsI, YMEHHS U OTHOIICHNMS. B n3BbpIIBaHeTO NM Cce 00eMHBAT
TpuTe cepru Ha JMYHOCTTA — IO3HaBaTe]Ha, eMonuoHaiHa u BoieBa™ (Kostova Z. , 1998) .
KomriereHnuuTe ca cnocOOHOCTH, KOUTO ITO3BOJISIBAT HA XOparTa Jia Ce CIPAaBST YCIEIIHO C PealHu
curyanun (Kyburz-Graber R. , 2004). KomneTeHTHOCTHO 6a3mpaHo € onpe/iesieHo II0BEICHNE, KOETO
ce e(uHIpa KaTo Bb3MOXKHOCT 32 M3ITBJIHEHHE 32 KOETO € HEOOXOANMO AEMOHCTPHpaHe Ha 3HAHUS,
yMeHusi U npugooutn crnocodHoctn (komnerentHocT) (Dooley, Lindner, Dooley, & Alagaraja,
2004). B. Mansfield (2004) xoHTpacTHpa TpH pa3iIM4YHH CIy4al Ha KOMIIETEHTHOCT: pe3yJTaTh
(mpodecroHaTHY CTaHIAPTH, ONMCBAIIN TOBA, KOETO X0opara TpsiOBa Ja Morar Jia IIpaBsT B TIXHATA
3aeTOCT); 33141, KOUTO XOpaTa MpassT (ONHCBA CITYYBAIOTO CE B MOMEHTA); TMYHOCTHUTE Ka4ecTBa
WM XapaKTepUCTHKU (OTHACAT ce JI0 TOBa, KoeTo ca xopara). F. Weinert (1999; 2001) npencrass
KOMITETCHIIMUTE KaTo MO3UTUBHMA KOMOWHAIIMM OT 3HAHWS, HarjlacCh M TOTOBHOCT (KENaHWs) Y
WHJWMBU/IA Ja CE CIIPaBH YCIICIIHO U OTTOBOPHO B POMEHSIIIM CE CUTYalHH.

KomriereHTHOCTTa KaTo MOZHA BBJIHA IOBAMra MHOTO rpoOneMu. [ToHSTHS KaTo ,,0CHOBHH
YMEHUS", ,,KOMIIETCHTHOCT, ,,KITFOYOBH KOMITCTCHIMH * Ca BKIIFOYCHHU B CIIOKEH aHCaMOBJI, KOHTO
olpeniensl TIPUTOAHOCTTA 3a JXMBOT M 3a ompereneHa mnpodecroHanHa peanmzanms (Vilmos,
2006). Nzcnenosarenute B brirapust (Dureva & Tuparov, 2011) onpenensit KOMIIETEHIMHUTE KaTo
KOMOMHALMSI OT 3HAHUsI, yMEHUsI ¥ OTHOMIEHHs. ToBa CTaHOBHIIE € HAJIOXKEHO B IIOBEYETO CIIydan
OT THJIKYBaHETO 32 KOMIIETEHIMUTE B oMy sipHu fokyMmeHTH (European Qualifications Framework
for lifelong learning, Brussels, 2009; UNESCO, 2008; National Qualifications Framework the
REPUBLIC OF BULGARIA). B 11X ca OTKpOE€HH OCEM KIIIOYOBHM KOMIIETEHIIMH: OOIIyBaHE
Ha POCH e3WK; OOlIyBaHE Ha UYXAM €3UIM; MareMaTuuecka KOMIIETEHTHOCT B HPHPOIHHTE
HayKd ¥ TEXHOJIOTWUTE, JWTUTAIHA KOMIIETEHTHOCT (MH(OpPMAlMOHHM W KOMYHHKAI[HOHHH
TEXHOJIOTHH); YMEHHS 32 yUeHe; OOIECTBEH! W IPaKIaHCKH KOMIETEHTHOCTH; WHULIMATUBHOCT U
npenpremMadectso. Te TpsiOBa 1a ChIbPIKaT B ceOe CH eIIEMEHTH Ha COMATHOCT, MHTEPAKTHBHOCT,
CaMOCTOSITENTHOCT, T.€. Jia ObJaT IMOJNE3HH 3a Pa3BUTHETO Ha JMYHOCTTA. TSIXHOTO (opMHpaHe
W pa3BUTHE BKJIIOYBA KPUTUYHO MHCIIEHE, TBOPYECTBO, YMEHHS 3a pEIIaBaHEe Ha IpOOJIeMH,
WMHUIMATUBHOCT U Ap. B momymsapru 3a EC noxymentu (European Qualifications Framework for
lifelong learning, Brussels, 2009) ,,k1t040BUTE KOMIIETCHIIMUTE ca MOCOYEHU KaTo CHCTeMa OT
3HAHUS, YMEHUS U HaIJlacH.

ExonornunnTe KOMIETEHIIMM KaTo WHTEPIUCHHUIUIMHAPHU KoMreTeHIH. KoH(mMKTBT
MEXJ[y YOBEIIKOTO OJIarornojydue M eKOJOTHYHOTO OIaroChCTOSHHE MOXKE Na ObJe MPeooisH
ype3 GopMupaHe Ha EKOJIOTUYHO OTTOBOPHO IOBEJICHUE — KakK Jia ce JeHcTBa 3a eJjHa Oe30macHa U
31apaBocioBHa cpena (Brown & Kasser, 2005). Xopara f1a ce Abp)kar 1o Ha4MH, KOMTO Hachp4yaBa
€KOJIOTMYHOTO Onarononmyure. [IoJOKUTETHOTO OTHOIIEHHE KbM OKOJIHATa cpela € CBBP3aHo
C EKOJIOTWYHMS OTIEeYaThK B WICHTH(UIMPAHW EKOJIOTWYHO 3aBUCHMH YOBEIIKH JEHHOCTH.
LlenHocTHTE Cce sBSBaT MEAMATOpH ITIPH XapMOHH3WpaHE Ha JIMYHOTO M EKOJIOTMYHO 3/IpaBe
HalpUMep B €1HO Ch3HATETHO OPHEHTHUPAHO MTOTPEOUTEIICKO MTOBEIEHUE MOAIBPKAaHO Upe3 oOpaTHa
BpB3Ka 32 EKOJIOTHYHOTO BB3/IeHCTBIE Ha TOBA ITOBeIeHUE. JIMYHOTO M €KOJIOTMYHO OJ1aroChCTOSIHUE
Morar aa ObJjaT CbBMECTHMH Upe3 pa30UpaHeTo, ye CyOeKTHBHOTO OIarochCTOSTHIE MOXKe 1a ObJe
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M0I00pEHO Upe3 aKTHBHO yYacTHe B Olla3BaHe HA OKOJIHATa Cpefa.

Konuenryanuzamnuss Ha €KOJIOTMYHUTE KOMITETEHIMHM Karo JMJaKTHYecKa KaTeropusi e
JIMHaMHUYEH Ipoliec ChOTBETCTRAI Ha TMHAMUKATa Ha 00IIECTBOTO, NKOHOMHKATa 1 HE Ha TIOCIIETHO
MSICTO Ha CHCTOSHHETO Ha €KOJIOTMYHara npooOiemarnka. Onura 3a OnpesieisiHe Ha CHCTeMara OT
€KOJIOTMYHN KOMITETEHIINH B OTPeJIeTICHO TUCLMIUTMHAPHO HAIpaBJIeHHE B YHUBEPCHUTETA HE € JieKa
3aj1a4a TIOpaJIyl JIMIIcara Ha SICHO le(rHUpaHa pamMka. ToBa BEpOSTHO € ONpaBIaHo OT IIeJJHA TOUKa
Ha crienu¢uKara Ha JUCIUIUIMHUTE B CHBPEMEHHUTE BUCIIN YUeOHH 3aBEJICHUsI, KAKTO M TIOpay
JIMHaMHKaTa BbB BCHUKH 00JIACTH Ha 00pa3oBaHUETO M NMPO(ecHOHAIHOTO pa3BuTHE. B yueOHUTE
IporpaMH Ha YHHUBEPCHTETUTE (OPMHPAHETO HAa HAyYHH M TPO(PECHOHATHH KOMITETCHINH
ca KpUTEpUM 3a BHUCOKO KauecTBO Ha oOydeHmero. EnWH OT momgxomurte mpH pasniexaaHe Ha
€KOJIOTMYHNTE KOMIIETEHIIMN € XapMOHM3MPAHETO MM C OCeMTe KIII04oBM KomrereHnuu Ha EC
(Berényi L. , 2014).

JunakTudecko Mozenupae. ThHIKyBaHETO HA TOHATHETO KOMIIETEHTHOCT M EKOJIOTHYHA
KOMITETEHTHOCT HE € MHOTO ICHO. Te3u U3MCKBaHUS HAJIOXKKMXa IIPEOCMHUCIISTHE ¥ TpaHC(HOpMHpaHe
Ha OCHOBHHM JIOKYMEHTH B 0Opa30BaTeIHHs INPOLEC Karo JbpXKaBHH 0Opa3oBaTelHW CTaHIApTH,
y4eOHN TUTaHOBE M Y4eOHM Nporpamy, peaulla HOpMaTUBHM akToBe. HaydHure m3cieaBaHus ce
Haco4nxa B eMITUPHYHA ITOJKPETIa 32 U3rpakaaHe Ha KOMIIETEHTHOCTHO OpHEHTHPAaH 00pa3oBaTeNeH
nporiec. MonenpaHe, OlleHKa 1 OJIKpera Ha eKOJIOTHYHUTE KOMITETEHIINH, Ype3 pa3paboTBaHe Ha
KOHIIENTyaJTHa paMKa Ha €KOJIOTHYHUTE KOMIIETEHIIMH B 00yY€HHETO B yHUBEPCUTETA I10 OMOJIOTHIHH
W TIeJaroTMYeCKH CIIENMaJIHOCTH HEChMHEHO INe JOTNpHHEcCe 3a o0orarsiBaHe Ha TEOpHAITa U
MIPaKTHKaTa B Ta3u HacOKa. KOHCTPYKTH Ha eKOJIOTHYHUTE KOMITETEHIIMH Ca eKOJIOTHYHUTE 3HAHNS,
€KOJIOTUYHNTE YMEHHMsI, EKOJIOTUYHO OTHOIICHHE W JICHHOCT 3a Olla3BaHe M BH3CTAHOBSIBAHE Ha
OKOJIHATa cpefa.

ExonornunnTe 3HaHWs. 3HaHHUSATA ca M3XOAHOTO HUBO BB BCSKA Ch3HATENHA JACHHOCT, MHOTO
yCHIIUSL Ca HAaCOYEHH KbM aJICKBATHUS UM JHMIAKTHYECKH TpaHcdep oT (yHIaMeHTaHaTa Hayka
KbM oOorarsiBaHe Ha JITYHOCTTA C HOBHM KauecTBa. 3HaHUATA NPSKO U KOCBEHO C€ OTpas3siBaT Ha
ToBefieHeTo Ha uHauBHIA. ChaeifcTBar 3a MO-BJIHO pa3OupaHe Ha Bpb3Kara ¢ IpHpojara
W MOTHMBHUpAar NEHHOCTUTE 3a HEHHOTO oOna3BaHe M Bb3CTaHOBsiBaHe. OTKPOsSBaT ce CIEIHHTE
OCHOBHM TPYIH 3HaHWs: 3HaHHS 32 EKOJOTHYHWUTE CHCTEMH M TpollecH; 3HaHHS 3a Ola3BaHe
Ha EKOJIOTMYHOTO paBHOBecHe — OHOpa3HOOOpasue, €KOJOIMYHH (aKTOpH M BIMSHHUETO WM,
3aMbpcsiBaHE Ha OKOJIHATA Cpesia, KIMMAaTHYHM MPOMEHH, W3ION3BaHE Ha NPUPOIHHM PECypCH,
eKOETHYHHU TPaHWIM Ha Bb3/EHCTBHE HA aHTPONOTeHHMs (aKTop, HaMasIBaHE HA ,,eKOJOTMYHHS
OTIEYaThK™, MOIbPKaHe Ha eKOJIOTHYHO Oe3olacHa M ycToifunBa OKojiHa cpena. MHTerparusen
XapakTep W MYJITHANCHUIUIMHAPHOCT HA 3HAHHUSATA 3a ONa3BaHE M Bbh3CTAHOBSBAHE Ha OKOJIHATA
cpena. Pesynrar ot TO31 nporiec € npuoOuBaHe Ha €KOJIOTHYHA TPAMOTHOCT.

YMeHus 3a ola3BaHe ¥ Bh3CTaHOBSIBAHE HA OKOJIHATA cpenia: KpUTHYHO MHCIIEHE B €KOJIOTHYEeH
KOHTEKCT /TeHepUparT U OLEHSBAT CTPATerty 3a pelllaBaHe Ha eKOJIOTWYHH MpoliieMu/; YMeHus 3a
pelaBaHe Ha eKOJIOTHYHH ITPpo0JIeMH U paboTa B ekuil; KpeaTHBHOCT — reHeprpaHe Ha eKOJIOTHIHU
WHOBAIMH B pa3InyHU c(hepH Ha YOBEIIKaTa JIeHHOCT. Pe3ynTarsT ot To3u npomec € GyHKIMOHATHA
€KOJIOTMYHA TPaMOTHOCT.

ExonornyHn Hariacw, €KoJIOTMYHO OTHolneHHe: EkonornmyHa eTwka - mposiBa HA €THYHO
OTHOILICHUE TIPH B3aMMOJIEICTBHE C OKOJIHATA cpesa. ExoornuHa oTroBOpHOCT (MHIMBHIyaHa
€KOJIOTMYHa OTTOBOPHOCT, CHOJIEJIeHa KOJIEKTMBHA EKOJIOTMYHA OTTOBOPHOCT) - TpHJIaraHe Ha
CTpaTerny 3a pellaBaHe Ha eKOJOTMYHM mnpoOiemu. CHBPEMEHHM aclieKTH Ha MpOSBICHUE Ha
€KOJIOTMYHaTa OTTOBOPHOCT: EKoyIorniHa oTroBOpHOCT 32 3/]paBOCIIOBHA OKOJHA cpeia; Exonornuna
OTTOBOPHOCT 32 YCTOWYMBO M3IIOJI3BaHE HA MPUPOTHHUTE PECYPCH U PAa3BUTHE Ha OKOJIHATA Cpefia.
PesynrarsT € exonoruyHo (€KoIorocho0pa3HO) OTHOIICHHWE M MTOBEJICHUE - aKTHUBHA JICHHOCT 3a
TIOJIOKUTENHA YCTOWYMBA IPOMSIHA Ha OKOJIHATA Cpefa.

Kak Te3n XapakTepuCTMKM Ha EKOJIOTMYHHTE KOMIETEHIMM Na ObJaT NPHCBOSHH Karo
JIMYHOCTHO-NIPO()eCHOHATIHN KauecTBa Ha CTYJICHTHTE OT OMOJIOTHYECKH M TIEAarorn4ecKy MpoQu
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€ CBbpP3aHO C OCH3HABAHC, noz[6opa 1 KOHCTPYHPAHE Ha NUAAKTUYCCKU MOACIIU 3a PCAIU3HUPAHC
Ha HeO6XOﬂI/IMI/ITe OGpaSOBaTeJ'IHI/I HWHTEPBCHIIMU 3a TNOCTUTaHE Ha €1Ha OT KpaﬁHI/ITe Oeianu Ha
06pa30BaTeJ'IHI/I$I mponec B YHUBEPCUTETA — CKOJOIMYHA KOMIICTCHTHOCT KaTo HpO(l)eCI/IOHaJ'IHO
MNpUCHIIO U JIMYHOCTHO 3HAYUMO Ka4UCCTBO IMMOYTU YHUBEPCAIHO 3a CbBPEMCHHUS CBAT.

3akJil0ueHne ¥ N3BOAH

3a1a cTaHaT KITOYOBUTE €KOJIOTHYHU KOMIIETEHIIMY CpPaBHIMA M CTaHIapTH3UpaHa MH(OpMAILIHs
3a TIOCTW)KEHUSTA Ha CTY/ICHTHTE B PA3IMYHH €Talk Ha 00yYeHHe B YHUBEPCUTETA € HEOOXOIUMO:
paspaboTBaHe Ha cHenuduUHa cHCTeMa OT KOMIIETEHIMH, TOKa3aTeld W METOAW 3a TIXHOTO
OLICHSIBAHE; aKTyalu3NpaHe Ha JUJaKTHYHUTE XapaKTePUCTUKH Ha oOydeHune /(popMHu 1 METOIH Ha
o0yuenue, oOpa3oBareiHa cpena U Jip./ cboOpa3sHO HOPMATHBHHUTE M3MCKBAHUS U CHEU(DUIHHUTE
XapaKTepPUCTUKH Ha 00yJYaBaHUTE; MPOBEKAaHEe Ha EMIIMPUYHH HAYYHH M3CJIEABAHNUS 32 IOKa3BaHe
Ha e(peKTHBHOCTTA Ha Ipe/UIaraHuTe HOBU MOJIEH 32 KOMIIETEHTHOCTEH MOJXO B 0OYYEHHETO U
JMIAKTHYECKH TEXHOJIOTHH 3a TSIXHATA pealn3anus B 00pa3oBaTeliHaTa PaKkTHKa B yHUBEPCHUTETA.
ToBa m3cneqBaHe € eTanm W NMPUHOC B 0Opa3oBareliHaTa TEOpPHs M IpaKTHKa Ha OOyueHHETO BHB
BHUCIINTE YIeOHH 3aBE/ICHNS 1 OCHOBAaHHUE 32 EMITMPHYHA H3Clie/loBaTesIcka pabora.

Buaronapnoctu: ToBa m3cinenBane ce my0umkyBa ¢ (puHaHcoBaTa mNoAKpena Ha

nonesenue HIIJL koM ITY ,Ilaucuii Xunengapceku“, no llpoext CII 15/b®005.
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EKOJIOI'MYHOTO OBPA3OBAHMUE B [IOAT'OTOBKATA HA
CTYAEHTUTE OT HEJAT'OI'MYECKUTE CIHEHUAJTHOCTHU
3n1arka Bakiesa
ITY ,,Ilancuii Xunengapcku®, buonornueckn paxkynarer

ENVIRONMENTAL EDUCATION IN THE TRAINING OF STUDENTS
OF PEDAGOGICAL PROGRAMS

Zlatka Vakleva, PU “Paisii Hilendarski”, Faculty of Biology

Abstract: The study presents an empirical study of ecological training of students of the
Pedagogical Faculty of Plovdiv University ,,Paissii Hilendarski“. Environmental education is
addressed in two contexts: 1 / as a process of professional training of students; 2 / as a result
of this process. These dynamics were monitored in the course Methods of Teaching the subject
,,man, nature, society.* The results of the study are aimed at updating the design of the educational
process in the discipline, an essential part of which is the process of environmental education.

BnBenenue

AXTyallHOCTTa Ha EKOJOrHYHOTO oOpasoBanue (EO) e mpoaukTyBaHa OT HapacTBAIOTO
3HAYCHHE Ha €KOJIOTMYHATA NPOOJIeMaTHKa, HHTETPAJICH XapaKkTep SKOJOTUYHHUTE 3HAHMS, KOCTO
peduextupa BepXy ampakThkara Ha EO. HeoOXomuMm e XOMMCTHYEH IMOIXOJ 3a pasrpbliaHe
Ha noreHiuana Ha EO 3a HyxouTe Ha CHBPEMEHHOTO OOpa30BaHME C LEJ PEKOHCTPYKIHMS
Ha B3aWMOOTHOIICHHUSATA MEXIY 4YOBEKa M NPHUPOAATa W U3TpaKJaHe Ha YCTOMYMBA BpPB3Ka.
[MpodecronanHuTe Megarornveckn KOMIICTCHIIMH ca CBBbP3aHH C INpeau3BHKareicTara Ha 21.
BEK KaTO0 HOBHTE OTKPHTHS B MEIHUIMHATA U OMOJOTHATA, FOCIONCTBO HA TEXHOJOIHHUTE, OBP30
pa3BUTHE Ha HAayKUTE W I[EPMAHCHTHO OOHOBSIBAaHE HAa 3HAHUATA, WHTETpAlUs Ha Hay4HHTE
3HaHMs, 00pa30BaTEHKS IPOLEC Ha HACTOSILIETO C NMPOSKTUpPaHa B HEro BH3Us 3a ObJICLICTO.
KakBu KOMIIETEHTHOCTH' ca HEOOXOAMMH Ha YUMTEIs Jia OTTOBOPH Ha TE3H IPEAU3BHUKATENCTBA?
To3u BBIIPOC € B OCHOBara Ha M3cienBaHeTo. [lenma Ha HacTosIIaTa pa3paboTKa € Jia MpeCcTaBu
OCHOBHH aKLEHTH OT MO-MaIaOHO MEeJarornuecko U3CiIeBaHe U Ja MOMYJIIPU3HUpPa ONHTA, KAKTO
U J]a TIPOBOKUpA JUCKYCHH MO paszpaboreHust npodnem. Msucksanusra va EC 3a kayecTBO Ha
obpazosanuerto (Strategy for Development of Higher Education (2014-2020); Natsionalna strategiya
za razvitie na pedagogicheskite kadri 2014-2020 r.; Naradba za edinnite darjavni iziskvaniya
za pridobivane na visshe obrazovanie s profesionalna kvalifikatsya «uchitel»), pesynraru ot
obpazosarennus npotec (European Qualifications Framework (EQF) ) mo oTHomeHwne Ha 3HaHUS,
YMEHUS ¥ KOMIIETEHTHOCT 32 II0-TOJIsIMa MOOMITHOCT Ha yJaliy i padoTery. M3rpaxnane Ha Moziesn
Ha IperojaBaHe OCHOBAHH Ha KOMIICTEHTHOCTHaTa rapagurma. [lomutukure Ha EC o oTHOImEHHE
MOJTOTOBKATa HA YYUTEIHTE Ca CBHP3aHH C HEOOXOAMMOCTTA YUUTEIIUTE JIa PUTEKABAT 3HAHWUS,
YMEHUS, HaIIaCH M LEHHOCTH C OIVIeJ Ha MHIMBHIYaJIHHTE NMOTPEOHOCTH Ha BCHYKH OOydaeMH
uaBammy ot pasmmyaau cpenn (Cepic, Vorkapic, Loncaric, Andic, & Mihic, 2015).

1 B ToBa u3ciieBaHe MOHATUETO EKOJIOTMYHA KOMIIETCHTHOCT BKJIIOYBA B CBOSI obem 1 CbABbPIKAHUEC TOHATHETO
C€KOJIOTUMYHH KOMIICTCHIIUHU.
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Marepuaiu U MeTOAU

Y TBBpKIaBaHETO B IPAKTHKATA HA KOMIETEHTHOCTHO 0a3upaHo 00ydeHNE B yHUBEPCUTETHTE,
cpoOpa3sHo BmkmaHusta Ha FEuropean Higher Education Area (EHEA), e cBpp3aHo ¢
HEOOXOIMMOCTTa OT pa3paboTBaHe HA CHEUM(UIHN METOAWKH 3a (OpPMHpaHE M OTYHTAHE HA
KOMIIETEHTHOCTTA Ha CTY/ICHTUTE B Pa3JINYHU MTPOPECHOHAIHY U TUCIUILIMHAPHHI HAlIPABICHUSL.
IIpn n3cnenpanero Ha mMpod)ecHOHANHATA €KOJIOTHYHA KOMIIETEHTHOCT Ha OBACHINTE YUUTEIH
(Bwk Tabm. 1.) ca MpOy4eHH 3HAYMMHU HAyYHH W3CIEOBAHUSA OT 0a3a maHHU: 0a3a OT JaHHU €
ciucanneTto “Psychological Abstracts” (American Psychological Association - APA); onmnaitn
KoJekuATa ot crnimcanust Ha Taylor and Francis n ap. Bendku BKITIOUEHH B M3CIEIBAHETO Ca
ydacTBanu 100poBonHO. [Ipu TeopeTrnyHOTO M3cneaBane € m3nomBaH copryep MAXQDAILL.
ObpaboTkaTa Ha eMIUPUIHUTE JaHHU ce 0a3upa Ha Mporpama 3a cTaTHCTHIecKa 00paboTka Ha
maran SPSS 21. Twif kato HsIMa yTBBpACHA TEOpHs 3a (POpMHUpaHE Ha €KOJIOTHYHA KOMIIETEHTHOCT
y Ob€IIN YUNTEH KaTO YacT OT CIIEKThPa Ha MPO(ECHOHATHN KOMIIETCHIIUH, TIPH Pa3pabOTBAHETO
UM € M3TI0JI3BaH M3CIIeJOBATEIICKH MTOAXO0.

TsxHOTO pa3paboTBaHe € MPOBEICHO B HAKOJIKO CTHIKH. IIbpBa cThIKa — OuOIHOrpadcKu
aHaNmM3 - pesyararute ca myonukysanu (Vakleva, 2015). Bropa cTbika — mpoBeIeHN TPOYYBaHUS
¢ 10 yuutenu (ot yumnuma B bearapus, ¢ pa3nndna depapXus B yIUTEICKaTa O0ITHOCT), OTHOCHO
EKOJIOTHYHNTE KOMIIETEHIINH U Bh3MOKHOCTHTE 3a TAXHOTO naeHTH(umpane. ['pynara yanrenn
paboTAT B MOMYJISIPHHU YUHIIMINA M Ca C yCIIEIIHAa Kapuepa Karo yuurtenu mo ouonorus. CTenka
Tpera — AeuHUpaHe Ha CHCTEMa OT EKOJOTMYHM 3HAHUS, CKOJOTMYHH HArlacH, OTHOIICHHE,
SKOJIOTMYHNA yMEHMs 3a ToBeAcHHE. UeTBbpTa CTHIKA — pa3paboTBaHE U YTBBPIKAABAHE
(BammaupaHe) Ha WHCTPYMEHT 3a OLEHKa Ha KommeTeHnuuTe. I[IpoydeHm ca eMmupuaHH
n3cnensanus (Barica, 2011; gorgo, Verckovnik, & Kocijanci¢, 2010; Thamar, Kunina-Habenicht,
Hoehne, & Kunter, 2015) 3a u3mepBaHe Ha KOMIIETCHIUUTE MPH YUUTEIH B pasziHdHa CTEICH
Ha mpodecrnonanHa kBamudukanusa. Pa3paborena e cucrema ot 15 Bempoca. B ocHoBara Ha
pas3paboTkara ca HaygHHUTE pazpadorka Ha Riley Dunlap Dresser Professor and Regents Professor
of Sociology, Oklahoma State University (Dunlap, Van Liere, Mertig, & Jones, 2000; Dunlap,
2002), c orieHKa Ha BaTMAHOCT OT EKCTIEPTHOTO MHEHHE Ha IIOCOYEHaTa rpyma yuurenn. Cucremara
ot 15 BBIpoOca ce oneHsBa ¢ 5 creneHHa Likert ckana (0T KaTeropuvHO CHIVIACEH J0 KaTETOPHIHO
HE ChM chInaceH). Jlanau ot u3cneasaneTo npe3 2012-13 rox. ca mpencraBeHn Ha Tabm. 2.

Pesysararu u qucKycuu
IlomoOpsiBaHe Ha KaueCTBOTO Ha OOpPA30BATENHHUsS MPOIEC B YUYWIHIIE CE H3BHPIIBA
gpes moz00psiBaHe Ha

EKOJ’[OFI/II{HO OBPAgOBAHHE KOMIICTCHTHOCTTA Ha YYHUTECIIHTE.

EKOJIOPMYHY KOMITETEHTHOCTH ﬁ P JWICPATYPATa CHIICCTEYRAT
pasimmiIHnu TJIICIHHU TOYKH 3a

KOMIIETEHTHOCTTau (hOpMHUPAHETO

Exonorununa U B 00pa3oBaTeNHUs MpPOLEC B

€KOJIOTMYHH HAarJIacy, KyJaTypa ynusepeurera (Cepic, Vorkapic,
“UECHHOCTH. [TOBEICHUE Loncaric, Andic, & Mihic, 2015;
T Fre— i Moreno-Murcia, Torregrosa, &

Pedrefio, 2015; Liakopoulou,

€KOJIOTUYHU Exonorvuna
_ 2011). ITenarornyecku
b P rmmm— TPaMOTHOCT
EKOJIOTHYIHI L2 KOMIIETEHTHOCTTAa Ha YYUTEIIUTE
€ CIIOCOOHOCTTa 3a yTIpaBliCHHE
Ha O00ydYeHHETO, KOETO BKJIIOYBA
Queypa 1 Exonocuunu KomMnemenmHocmu IUIaHUPpAHEe,  M3IBJIHCHUEC U
— Kamez2opuu u 3a6UCUMOCIU OILICHABAHEC Ha y‘{eGHI/I pe3ynrartn
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Ha yvanmre (Rahman, 2014). KommereHTHOCTTa Tpearoyiara WHAWBUAYAIHUTE KadyecTBa W
HarIacu Ha Y4HTeJIHTe, KakTo U TexHuTe yMmeHus u 3Hanus (Liakopoulou, 2011). CrobOpassiBaHe
Ha TMOJIrOTOBKara Ha YYUTEIUTE C HEOOXOMUMOCTTa OT OBJAJsSBaHC Ha TNPO(ECHOHATHH
MEIaTOTUYCCKN KOMITCTCHIIMU € B TIPSKa 3aBUCHMOCT OT C(CKTHBHOCTTa Ha OBJeIIaTa MM
Ielarornyecka W TuaakTudecka pabora. OuepraBaHe Ha paMkata Ha ,,lIpo)eCHOHATHATA
KOMIIETCHTHOCT Ha yuurtenaute natupa ot 20-te roj. Ha MuHanus Bek. [IpodecmonanHo-
MeIarornYeckaTta KOMIIETCHTHOCT Ha OBJCIIUTE YYUTEITH BKIIOYBA: Ja IO3HABA, THIKYBa H
mpujiara B MpakTUKaTa 3aJJ0)KEHUTE HACOKH B YYCOHHUTE POTrpaMu U 00pa30BATEIIHU CTAHIAPTH;
Jla MOTaT Ja ONTUMH3UPAT MOTEHIIMATa HAa YYaIllUTe JIa CE aKTyaJM3upa Ha CIIOCOOHOCTHTE MM
B KJIaCHATa CTasl, J]a Ca B CHhCTOSHHUC J]a M3BBPIIBAT OIICHKA HAa yYCOHUTE JICHHOCTHUTE KOHTO
ca 0w m3BbpireHn (Rahman, 2014); na npuTexaBar aHaJIUTHYHO M KOHIETITYaJTHO MHCIICHE;
YMEHHUSl 3a aHAIM3MpPAaHEe HAa pPEalHOCTTAa WM NpPEANPHEMAaHe HA WHUIMATHBHU; IJUICPCTBO,
I'BBKaBOCT, OTUCTHOCT, YMCHHS 3a HAONIOJICHUE, OIICHKA W CTUMYJIHpaHE Ha Hampeabka Ha
YYCHUIIUTE; CIIOCOOHOCTH 3a MENAaroruvecko ChTPYIHHYCCTBO B YUYCHHUIIH, KOJCTH, POIUTEIH,
WHCTHUTYIIMHU; YMECHUS 32 CIIPaBsIHE C TPoOIeMu. KoMITETEeHTHOCTTA Ha €IUH YYUTEII CE SINH YIUTEI
ce IposIBsiBa Hail-Bede B CIIOCOOHOCTTA MY Jia yIpaBiisiBa 00pa30BaTEIIHUS MPOIICC B ONpeIeiicHa
npeamerHa oomact (EO), mo3HaBaHe u paboTa ¢ y4eOHHTE MPOrpaMy U HOPMATUBHY U3UCKBAHUSL.
Exonornunara KOMIETEHTHOCT € Ba)KHa ChCTAaBHA YacT OT MEJarornyeCcKUTe YMEHUS Ha YUUTENs
0 OMOJIOTHS, KAKTO W Ha IEAaro3uTe, KOUTO MPEroiaBar yuyeOHU MPEIMETH ¢ MPUPOaTa Karo
o0ekT Ha m3y4aBaHe (,,PoneH kpaii®, ,,OkoneH cBat™, ,JoBexbT u mpupomaara‘). Exomornunara
KOMIIETEHTHOCT MUHTErpupa B €UHCTBO E€KOJOTMYHU 3HAHUWS, YMEHUS 3a U3ydaBaHE €CTECTBOTO
HA €KOJIOTHYHHTE MPOOJIEMHU, KAKTO M TSIXHOTO MPEOIOJISIBAHE, HATIACH U [ICHHOCTHHU OPUCHTAIIH
3a eKOJIOTUYHO MoBeieHne. ExonoruunaTa KOMIETEHTHOCT Ha YYUTENsl C€ MOBIIMsIBAa OT HEroBaTa
001I1a rmerarornyecka KOMIETEHTHOCT, KaTo ChIIeBpeMeHHO s oborarsiBa (Vakleva, 2015).

TEXHOJIOI'MYHU EJTEMEHTHU HA U3CJIEJOBATEJICKATA PABOTA Ta6iauna /

. Ilepuoo na ,

Dakynmem Cneyuannocm u3c{7)1et)eane Hucyunaunu
OKC - bakanaBbp PenoBuu aucumnian: Metonuka Ha 00y4eHHETO 110
buonorus 1 xumust Ouonorus — nexuun; MeToauka 1 TeXHUKA Ha yIeOHUS
(III-IV kypc, penoBHO 1 excriepumeHT no ouonorust (MTVYEB) - ynpaxnenus;
3a704HO OOyUCHHE); XocneTupaHe U TeKyIla eJarorniecka MpaKTHKa;

=) Buonorus u ¢pusmnxa = IIpenaumiomMHa negaroruyecka MpakTHKa;

3 (III- TV kype, pen. © W36upaemun aucrmmmam: ExonorndHo o0pa3oBaHue 1 Bb3MUTa-

g 00yu.); buonorus u o Hue ; EKONOrnyHy acneKkTy Ha yCTONYMBOTO Pa3sBUTHE - JIEKLIUH;

5 anrmicku e3uk (111-1V QL DakynratuBHM qucMILIMHN: Hapkotuim, 31pase, 001ecTBo

E Kypc, pen. o0yu.); Q -nekiyn; KoMyHUKaTHBHY yMEHUS — JTEKLUH.

(=]

& OKC Maructsp - N PenoBru aucnumuiiau: Exonornano o06pa3oBaHue U BB3IH-
31paBHO U €KOJIOTHIHO TaHUe — JIeKIu1; MeToANKa M TeXHUKA Ha y4eOHHs eKCIIepH-
obpa3oBaHue; MeHT 110 6uonorust (MTYEB) - ynpaxkaenus;
buonornano V36upaemu mucrmmminan: OOpa3oBaHue 32 yCTOHYHMBO Pa3BUTHE
obpa3oBanue - Jiekuyy; VIHTerpatnBHO GHONIOTMYHO 00pa30BaHUE - JICKIIHI
OKC bakanaebp PeoBHM TUCIUIIIINHUI:

Hauanna yuynnumna
MeJarOruKa 1 UyskJl
esuk (IV kypc);
Crienpalina rnejaroruka
g[l[ Kypc;; [Nenaroruka
11 kypc

Meronuka Ha 00y4EHHUETO 110 YOBEK, MPUPO/A, 0OIIECTBO
— JICKIIUH, YIPa)KHEHUs, HAOMoIeHns B yuuiniie; YoBek 1
MPUPOJA — JICKIIMU U YIIPAXKHEHHUS;

W36upamu aucuumiunau: YoBek, Mpupozaa, o0ImecTBo npu
YMCTBEHO M30CTaHAIIH;

DakynTaTuBHU JUCIUIUIMHK: broreorpadus

2014-2016
roz,

Tlemarormueckn
(akyrrer

PenoBuu auctuiuinau: Metonuka Ha 00y4EHHETO 110
Guosorusi; OCHOBHU OMOJIOTMYHU 3HAHUS B y4eOHUS

% ITpodecnonanua 2 npeamer ,JOBEKBT U Tpupoara‘.
KBaJ'IPI(bHKaHPUI “ W30upaemu qucHUIUIMHA: EKOIOrMYHO BB3MHUTAHHE
2 y4uTeln 1o ‘,‘HOBeK‘bT u = 4pe3 yueOHus npeamer ,JoBeKbT U IIpupoaaTa’ — MOIYI
S NpupoaaTa S ,,.broorus*

Kak B O6paBOBaT€J'IHaTa IIpaKTHUKa CcC (i)OpMI/Ipa " pa3BHUBa CKOJOIMYHATa KOMIETCHTHOCT
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Ha ObJeniuTe yYuTeqd € B OCHOBara Ha ONMcaHara M3cjefoBareiicka JeiHoct. Ha tabn. 2 ca
NPE/ICTABEHH JIaHHW OT eMITMPUYHO M3CiIeABaHe TpoBeneHo mpe3 yueOnara 2013-14 rox. cbe
cTyneHTH OT buonormuecku ¢akynrer or crnenuanHocTu: buonmorus m xumwus, buonorus u
¢usuka, buonorus u anmmiicku e3uk. Tyk mpeacTaBeHWTE YMEHHUsS! OTpassiBaT JUAaKTHYECKH
WHBAapHATHBHH XapaKTePHCTHKH B cdepara Ha KOMIICTEHTHOCT Ha yYHMTEINs 32 pealu3upaHe Ha
Junaktudeckara cbIHOCT Ha EO. JlaHHWTE qOKa3BaT 3HAUUMOCTTA HA OTKPOCHHUTE yMEHHUS.
M3mepBaHEeTO HA EKOJIOTMYHNTE KOMIIETCHIIMK € MHCTPYMEHT 3a MoJTyyaBaHe Ha HH(opMarus 3a
HacoKa Ha no-MaiabHa n ObJenia u3cieoBarencka padora.

JAHHU OT EMITUPUYHO U3CJIEJIBAHE Tadonuna 2
VYmenus CpenHa cToifHOCT CraHgapTHO OTKJIOHEHHE
Opranusupane Ha 3asstis mo EO 4.81 1.03
TIpuoxeHne Ha HHOBALMOHHKM MeToau 3a EO 4.23 1.17
H3non3Bane Ha TEXHOJIOTUYHK cpecTBa 3a EO 5.02 0.81
KoMyHHKaTHBHU YMCHUS 5.04 0.97
KpHUTHYHO MHCIIEHE 110 €KOJIOTHYHH MPOOIeMH 5.34 0.83

3akinioueHune

dopmupaHeTO Ha EKOJIOTHYHA KOMIIETEHTHOCT INIpH MOATOTOBKAaTa Ha CTYACHTHTE B
YHHBEpCcHUTETa TpsiOBa Ja Obje MOAKPEIIEHO 0T eMIMPUYHO U3CIECIBAHN AUJAKTHUECKH MOJICIIH.
be3 mpereHnmuTe 3a M3YEPHATEIHOCT, NPEICTABEHUTE AKIEHTH OT H3CieloBaTeicka pabora
oborarsiBaT €KOJIOTMYHOTO 00pa30BaHHE C KOMIIETCHTHOCTHO OPHUCHTHPAH JUJAKTHYCH MOJEIN.
OTKposiBaT MHBAPUATUBHM 1 BapUaTUBHU XapaKTEPHCTHKH 3a ObJela H3cieaoBareicka padoTa.
[IpencraBenure B Tabn. 2 yMeHUs ca BOACUIM 32 popMHpaHe Ha €KOJIOTHYHA KOMIIETEHTHOCT IIPH
MO/ITOTOBKATA Ha OBJICIIUTE YUUTEIHN B YHUBEPCUTETA.
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NHOBUPAHE HA EKOJIOI'MYHOTO OBPA30OBAHUE
B 'MMHA3HAJIHUA ETAII HA YYHUWINIITHOTO OBYYEHHUE

Cuexanka bapoosnoBa*, /lecuciiaBa UBanopa**
*HaunoHaHa AnpUI0BCKa ruMHa3us, rp. ['abposo

**OKC Maructbp, cieuuajaHocT ,,buosornuno oopazopanme,

Y ,,IHaucuii Xuiaengapcku*, buosornueckn gakyarer

INNOVATION OF ENVIRONMENTAL EDUCATION IN SECONDARY
SCHOOLING

Snezhanka Barbolova*, Desislava Ivanova**
*National Aprilov High School, Gabrovo
**Master degree, “Biology education” course,
PU “Paisii Hilendarski”, Faculty of Biology

Abstract: The training of students on the subject “Biology and health education” is in direct
relation to their environmental training. Environmental education needs innovation and this process
is permanent. How changes in the environment, the education system, information technologies,
capabilities and aspirations of the “Z” generation affect the process of environmental education?
These highlights are the foundation of the study. The study included students in the 10 and 11
grades of high schools in the country. The results and conclusions present a competent approach
to change, in tune with the new realities in education policy and reflecting the viable opportunities
for environmental education in schools.

Keywords: Environmental education, biology training, methodology of the training in biology

BoBenenue

Exonornunoro obpaszosanme (EO) y Hac e Harpymano Hemanko omutHOCT (Kostova, 2003;
Vakleva Z. , 2011a). bpp3o mpomeHsmaTa ce eKOIOTHYHAa OOCTAaHOBKA KaTo IOCIEACTBHE OT
KIIMMaTUYHUTE IPOMEHH, OTHAIbLIUTE, OTPEOIEHHETO Ha EHEPTHsl, ypOaHU3aUNATa, HaMaJIsIBaHe
Ha OMOpa3HO0OPa3UeTO, MOCTABSIT HOBU MPEIU3BUKATEIICTBA TIPe] ChBPEMEHHOTO 00mecTBO. Kak
Jia TOATOTBUM MJIaJUTE X0Pa 1a CE CHPABST C T€3X NPOOIEMH 3a TOJ00PsIBAHE HA HHAUBUIYAITHOTO
1M GII1aroChCTOSIHNE 1 TOBA HA TIPHPOIATa € akTyainHa TeMa. EO Thpcy HHOBaTHBHU ITOJXO/IU X HOBH
TUIaKTHYeCKH perreHus. HoBuTe Bh3MOKHOCTH M OYaKBaHHA Ha ,,Z  TTIOKOJICHNETO 32 TOA00psBaHEe
BpB3KaTa ,,4J0BEK-OKOJIHA Cpe/ia‘“ M3UCKBAT MHOBATHBHU pemieHus. Crenuanictiure 01Moo3u Hail-
J00pe 3HaAT 3a MPUIMHUTE U MOCIEACTBHUATA OT B3aUMOBPB3KaTa MEX/Iy HayueH U TEXHOJIOTHUCH
pacTex OT €[Ha CTpaHa, a OT JApyra — Olla3BaHE Ha KPEXKOTO EKOJOTHYHO paBHOBecue. Tasm
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3arprKeHOCT Mopask/ia HeoOXOAMMOCTTa OT IpoMsiHa Ha mapaaurmara (Venter & Ferreira 2014)
Ha eKOJIOTUYHOTO 00pa3oBaHue, 3a Jia Ce HaChP4M OTTOBOPHOTO €KOJIOTOCHOOPA3HO MOBE/ICHHE Y
MJIQJINTE XOpa. YCTaHOBEHO €, 4Ye MH()OPMHUPAHOCTTA 32 OKOJIHATA Cpe/ia He TpsiOBa J1a aKIeHTHPa
TBBpJIC MHOTO Ha 3HAHUETO, a Jia C€ HAacoud KbM (popMHpaHe Ha TpaMOTHOCT 3a OKOJIHATa
cpesa B €JMHEH KOMIUIEKC Ha CKOJIOTMYHU 3HAHMS, KOTHUTHBHU YMEHHUs, a)eKTUBHH HAIJIACH M
OTIrOBOPHO ITOBEJICHUE KbM OKOJIHAaTa cpeza (Brxk ¢ur. 1). Exonornunara rpamornoct (EI') e nen
Ha EO (Kostova, 2003; Vakleva Z. , 2011a). B TbpceHe Ha HOBa mapajgurma 3a €KOJIOIMYHOTO
obpazosanue B yuwmine (Vakleva, 2014, Boxema g0 1MOCOYEHNUTE NPOMEHH, BHUMAaHHETO Ce
CIMpa Ha BB3MOXKHOCTHTE 3a (opmupane Ha EI' y yuenuiure B 0Opa3oBaTesiHHs IPOLEC MO
,,DHOJIOTHSI ¥ 3/]paBHO 0Opa3oBaHue B TMMHa3HMajeH eTall Ha oOydenue. Llenta Ha Hacrosiara
CTaTHs € 1a apryMeHTHpa HeOOXOANMOCTTA 1 JIa odepTae Bb3MOKHOCTHTE 3a popmupane Ha EI" B
00pazoBaTeHus MPOLEC 110 ,,bruonorus n 31paBHO 00pa3oBaHue’ B YUHIIHIIIE.
Marepuanau 1 MeTOAH
_ Pa3pabotkara ce onmpa Ha METOAUTE:
TEOPETHYEH AHAJIU3 Ha CHELUaIM3UpaHaTa
JuTeparypa MO HW3CIEe[BaHMS IpoOIeM;

JleiicTBHS , EKONOTHYHO E KOHTCHT-aHaJIn3, JUIAKTUYCCKO
OTrOBOPHO IIOBE/ICHHE: KOJIOTHIHH SHAHUSL: .
yqacmgB MCK;C‘W e sHAHM W pasbUpaHHs 3 MOJICIIIPAHE; AaHKETHO IIPOydYBaHE Ha
€KOJIOrMYHH IIpOGIeMH, BaKHH IOHATHA B HarlaCUTEC Ha YYCHMIIMTC 3a MHTCIPUPAHC
IeICHACOUCHH obacTTa Ha eKOJIOTHATA, ET 6
TeiHCTBHS KAaTo TPUHIMITA 1 Te6opﬂn 3a Ha B OHOJIOr'MYHara MM IIOAroTOBKa B
MOTpeGUTENN B MONI3a TOBA KaK pa0OTAT .
OTpeOMTEIH o CKOTOMHUHITE CHOTEMI YUIWINILE; aHAIU3 Ha PE3YITaTH.
coua 1 H TAXHOTO PesysrraTu u iuckycnn
TIOJIUTUYECKH B3aUMOJCUCTBUE CbC T
AKTHBHOCTH 3a 3amuTa -~ COIHMATHHTE CHCTCMH. COPETUIHOTO H3CJICABaHC Ha
Ha npupoJjara. HY6J'II/IKaIII/II/I Ha BOACIIHN aBTOpHU

(Kostova, 2003; Vakleva Z. , 2011a)

B obmactta Ha EO upe3 oOydenuero

. 1o Ouoiorusi W UW3UCKBAaHHUATA Ha

cnoc(ﬂ%’;gg}“f::}{%;“;’c‘%wg Programme for International Student

1 OLIEHABAHE HA 3HAHKA 110 Assessment (PISA), EI ce ouepraBa karo

ORI HPOOTENH. JIMJIAKTHYECKa KaTeropys ¢ IPUOPUTETHO

3HayeHWe. VIHOBaTMBHM  METOAMYHHU

peuienust B obnacrra Ha Exonmornynoro

o0pazoBaHue npes MOCIIEIHOTO

JIECETUIICTHE Ca MHTEPAKTUBHUTE METOAM Ha 00yuyeHHe U MHTepaKTUBHATa 00pazoBaTesHa cpeja

(Vakleva Z. , 2011a; 2011b; 2011c; Kostova, Vakleva, Vladimirova, & Kaleva, 2012). Ipyr

AKICHT ca NPUJIOKEHUETO Ha MH()OPMAIIIOHHUTE U KOMYHUKAllMOHHH TEXHOJIOTHH B IIpolieca Ha

EO (Stoencheva, Vakleva, & Panayotova, 2012; 2013). Karo HOBM ChIbp>KaTeTHH KOMIIOHEHTH

Ha EO, Z. Vakleva (2013; 2014a; 2014b) moco4Ba eKOJIOTUYHATA CTHKA, KOSITO ¢ HACOYCHA KBM

(hopMupaHe Ha MOPAJIHU APTYMEHTH U ICHHOCTHA CHCTEMa 32 €TUYHO OTHOILICHHE KbM IIPHpOaTa

n OpaenmTe noxoseHus. basupaiiku ce Ha npeaBapuTeaHnTe HU n3cienBanus (Barbolova, 2014;

Ivanova, 2015) pa3zpaboTnxMe Mozell Ha ChAbp)KaTelIHUTe KoMroHeHTH Ha EI' mpesacraBeH Ha

¢ur. 1. Uznonsaxme paspadorenust or  Z. Kostova, Z. Vakleva, E. Vladimirova u R. Kaleva

(2012) merommuen mozen 3a EO, karo ro agantupaxMe 3a [EIUTE HA MU3CICIBAHETO. MOICIbT

€ MHTETpUpaH KaTto MeToJuKa Ha pabora npe3 yueonara 2013-14 rox. n 2014-15 rox. B ypouu ¢

EKOJIOTHYHO y4eOHO ChIbpKaHHue B 00y4eHHETO 110 ,,bronorus u 3npaBHo oOpazosanue™ 9.-10.

kiac. Llenesara rpyna yueHunu ca 75 yaenuiu ot Buiyck 2013-14 ron. —9. kiac, unero oOyueHue

W pa3BHUTHE € MpociesieHo rpe3 yueOHara 2014-15 rox. 3a KoHcTarupaHe HUBOTO HA (POPMHUpaAHE

Ha eKOJIOTMYHA I'PaMOTHOCT € IpOoBeJeHa aHKeTa pa3paboreHa ot Z. Vakleva — npenonaBaren B

[TnoBnuBckn yHuBepeuter ,,[lancnit Xmiennapeku™ (2015-16), kakro n HelfHUTE pa3pabOTKH 110

npobiema ot 2011-2015 1. (Vakleva, 2011a; 2011b; 2012; 2013; 2014a,b;2015a,b,¢), xouTo ca B
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OCHOBaTa Ha W3CJICABaHETO. AHKETaTa ChIbpxka 15 BhIpoca OTTOBOPUTE ca ,,TBBPIO ChITIACCH™
(TC), ,cpmmacen™ (C), ,,komebas ce™ (K), ,,ze cbM cbmacern™ (HC), ,,rBbpmo He cbM cbriacen (THC).
[NonoxuTeTHUTE OTTOBOPH Ca OTYCTCHU B % U MPEACTaBeHH Ha Ta0II. 1.

Ta0nuna 1 Benpocu n pe3yTaTu 0T AaHKETHO IPOy4YBaHe

TC C K HC THC

TebpreHus

1. Ha 3emsra Morar /1a >KUBESIT
OrpaHuJeH Opoii Xopa.

2. Xopara UMaT mpaBo aa
MIPOMEHAT OKOJIHAaTa cpena cnopen, | 30% | 5% | 27% | 8% | 17% | 26% | 10% | 38% | 16% | 23%
CBOUTE NMOTPEOHOCTH.

3. Hamecara Ha Xopara B
IpUpoaTa ca Hai-4ecTo 11% | 31% | 21% | 36% | 38% | 22% | 19% | 6% | 11% | 5%
OIyCTOUIMTEIIHH.

4. 3emsTa HAMA A2 OCTaHE
HeoOuTaeMa GrarogapeHue Ha 5% | 11% | 11% | 17% | 24% | 33% | 39% | 28% | 21% | 11%
YJOBEMIKaTa H300pETaTeIHOCT.

5. Bcuuku xopa UMar BHHA 3a
3aMbpCsBAHE HAa IPUPOJIATA.

6. 3emsiTa MMa n300MITIE

OT IIPUPOJIHH PECYPCH U HHE
TpsibBa camMo Jia ce Hay4uM Ja '
pa3BHBaMe.

13% | 32% | 28% | 65% | 29% | 2% | 23% | 1% | 7% | 0%

14% | 39% | 26% | 42% | 19% | 9% | 30% | 9% | 11% | 1%

7. PacteHusTa ¥ )KUBOTHUTE
CBII0 UMAT IIPaBo 1A KUBEAT 12% | 27% | 15% | 45% | 25% | 10% | 37% | 18% | 11% | 0%
cBOOOHO 6€3 HamMecaTa Ha Xopara.
8. Ilpuponara Moxe 1a ce cpaBu
C BB3/ICHCTBUETO HA XOpara.

7% 5% | 18% | 8% | 27% | 26% | 31% | 38% | 17% | 23%

9. Xopara ca HOCTUTHAIH
MHOI'0, HO BCE OIIE 3aBUCAT OT 26% | 40% | 33% | 45% | 27% | 8% 9% 7% 5% 0%
IIPUPOJTHUTE 3aKOHHU.

10. Xopara npeyBenuyanar,
KOTaTo roBOPAT 34 ,,€KOJIOTUYHA 26% | 3% | 30% | 6% | 27% | 15% | 17% | 52% | 0% | 24%
Katactpoda”.

11. 3emsTa e karo Kopad ¢
OrPaHUYEHO NMPOCTPAHCTBO U 25% | 6% | 23% | 7% | 27% | 9% | 11% | 48% | 14% | 30%
YCJIOBUS 32 5KUBOT.

12. Xopara ca cp3naieHu 1a
TOCIIOJICTBAT HaJl OCTaHAJIUTE.

13. XapmoHusTa B IIpUpoaara
MOXeE JIECHO J1a C€ HapyIIu.

14. Xopara 11e pa3bepar 10CTaTbyHO
3a IIPOLICCUTE B IIPHPOATa, 3a 1a 3% 7% | 10% | 18% | 19% | 21% | 43% | 35% | 25% | 19%
MOTaT J1a T'M KOHTPOJIMPAT.

15. AKO OTHOLIEHHUETO HU KbM
MIpUpOJIaTa MPOABIDKABA KAKTO
Jiocera, CKopo IIie MMa roisma
,,CKOJIOTHYHA KatacTpoda.

15% | 37% | 20% | 40% | 19% | 10% | 31% | 7% | 15% | 6%

10% | 78% | 21% | 13% | 32% | 5% | 22% | 4% | 15% | 0%

8% | 27% | 27% | 45% | 33% | 18% | 21% | 7% | 11% | 3%

Pesynrature OT aHKETHOTO IIPOy4YBaHE coyaT: HAapacTBaHE Ha OCH3HABAHETO Ha:
JIUMUTHUPIIUTE KUZHEHU MapamMeTpy Ha Tuianetarta 3emst (BbrpocH 1, 11); pemasaimara poss Ha
Xopara B 3aMbPCSIBAHETO Ha MpHpoata (Bbrpocu 2, 3, 5, 12); HeoOX0AuMOCT 0T HH(POPMUPAHOCT
U OCh3HABaHE HA CKOJIOTHYHUTE Mpodiaemu (Bempocu 8, 13, 14); momoOpsiBaHe Ha Bpb3Kara Ha
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xXopaTa ¢ okoyiHaTa cpefa (Bbrpocu 5, 10, 12); nposiBa Ha 3arpUKEHOCT U MOPAJIHA OTTOBOPHOCT
3a oma3BaHe Ha mpupoxara (Bempocu 7, 9, 14, 15); onTUMH3BM M KPEAaTUBHOCT 32 OIMA3BaHE
Ha OKOJHaTa cpena (Bbrpocu 6, 4, 10, ). LludppoBute naHHM M3pa3eHH B MPOICHTH TOBOPST 3a
MOBHINIABaHE HA HHQOPMHUPAHOCTTA M OCH3HABAHETO HA IMMHUTHpPAIIUTE (DAaKTOPH HA IPUPOIATa,
3a CMETKa Ha BIDKJAHETO 3a OJIarofICHCTBUE HA YOBEKA Ype3 II00aHa HaMeca B MpHUpOjAaTa H
HapyllaBaHe 3aKOHUTE Ha €KOJIOTMYHOTO paBHOBecHe. PajBaiiy ca JaHHUTE 3a HApacTBAHETO
Ha BU3HUA 3a MEPCIEeKTHBA Ype3 OCh3HABAaHE HAa BPh3KaTa Ha YOBEKa C MpHUpOJaTa HE camo upes
e(heKTUBHH PAlIMOHATHU PEIICHUS, HO H HOBAa MOPAJTHA [ICHHOCTHA CUCTEMA M KPCaTUBHOCT.

3akJoueHue

Hacrostiioro w3cnenBale ¢ eluH ,,eKOJIOTHYCH OTIICYATHK B CKOJIOTUYHOTO OOpa30BaHUE
B mom3a Ha (opmupane Ha EI. HamsBame ce ma Oble moie3eH 3a JAPYTH MPEMONABATCIH H

H3CJICA0BATCIIN YUaCTBAIlU B MpoNeca Ha €KOJOTMYHO O6pa3OBaHI/Ie.
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ENVIRONMENTAL LITERACY IN SUPPORT OF HEALTH
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Abstract: Health is leading in our system of values and education policy. The article examines
the place and role of environmental literacy in the context of health as the most important feature
of human life. Does environmental literacy provide new contextual dimensions of health? This
question is interpreted in the research in both theoretical and pragmatic aspects.

BouBenenue

bBpp30 mpomeHAlMs ce ChbBPEMEHEH CBAT HU HM3MpaBs IpPeJ MHOIO MPEeIU3BUKATENCTBA,
MEXXIy KOUTO EKOJIOTHYHHTE: IPOMSIHA Ha KIIMMaTa, H34epliBaHe Ha HEBb30OHOBUMH MPHPOIHH
pecypcH, HamajsiBaHe Ha OWOJIOTMYHOTO pa3HOOOpa3ue; 3aMbpcsiBaHE Ha OKOJIHATa Cpeja.
JleceTuneruss 4OBEYECTBOTO CE€ CTPEMHM Jia OBJIAJe€ HEraTUBHOTO aHTPOINOTEHHO BB3ACUCTBHE
BBbpXY Hpupozara 0e3 ja OrpaHM4YM HAyYHHs W TEXHOJOIWYeH nporpec. B Hauamoro Ha 21-Bu
BEK TE3H MPOOJIIEMH HUTO ca IO-MAJIKO, HUTO IO-JIeCHO pemnMu. Exono3ure Hail-nodpe 3HasT
3a MMPUYMHHUTE U TOCJIEICTBHATA OT B3aMMOBPB3KaTa MEX/y Hay4eH U TEXHOJIOTHYEH PaCTeX OT
€/lHa CTpaHa, a OT Jpyra — Ona3BaHe Ha KPEXKOTO €KOJOIMUYHO paBHOBecHe. ToBa 3arpH:KEHOCT
Mopak/ia IpoMsiHa Ha Napajaurmara Ha eKoJorndHoro obpasoanue (Vakleva Z. , 2008; 2014a;
Vakleva & Petkov, 2013), 3a ma ce Hachbp4H OTTOBOPHOTO EKOJIOTOCHOOPA3HO TOBEACHHUE Yy
roipacTBaliye. YCTaHOBEHO €, 4e MH(POPMHUPAHOCTTA 32 OKOJIHATA Cpe/ia He TpsiOBa /1a aK[EHTHpa
TBBpJIC MHOTO Ha 3HAHHUETO, a J1a Ce HacOuu KbM (opMupaHne Ha exkostorndHa rpamotHoct (EI) B
€/IMHEH KOMIUIEKC Ha €KOJIOTHYHH 3HaHHsI, KOTHUTHBHYU YMEHUSI, A eKTHBHH HAIJIACH X OTTOBOPHO
moBeicHHEe KbM OkonHara cpena (Vakleva, 2001a; 2011a; 2011b; Kostova, Vakleva, Vladimirova,
& Kaleva, 2012; Kostova, Vakleva, Vladimirova, & Kaleva, 2012). Ilenta Ha HAcTOSIIOTO
M3CIIe/IBaHE € /1a HallpaBU KPUTHYEH aHaIu3 Ha Tpobiiema 3a EI' B momorn Ha 31paBeTo B KOHTEKCTa
Ha YYWJIUITHOTO oOy4eHHe 110 rpeamMeTa ,,bronorus u 3apaBHo odpazosanue™ 9.-10. kiac.

Marepuaan 1 MeTOAH

3an3cIieIBaHEeTO ca HAIIPaBeHH POYyYBaHE M KPUTHYCH aHAJIN3 Ha CHIeHaIN3UpaHa JINTeparypa
T10 M3CJIeIBAHMS ITPOOJIEM IIPOYUBAHE Ha eJIEKTPOHHN PECYpCH B MOMY/IIPHU 0a3a JaHHH, TOCIIEAHH
n3nanust Ha UNION OF SCIENTISTS IN BULGARIA — PLOVDIV. TeopeTuuHara clipaBKa BKIIFOUBa
pa3paboTKy 1O M3ciIe/iBaHaTa TeMa Ha BOJCILIM aBTOPH I10 METOJMKA Ha 00yYEHHETO 10 OHOJIOTHs
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B B"l).l'[l"apl/lfl7 BKIIFOUCHU Ca W YYXJICCTPAaHHHU aBTOPH. AHaIMM3LT € HaripaB€H B KOHTCKCTa Ha
00y4eHueTo 10 ,,buonorus u 3npaBuo odpazoanue 9. u 10. - 3a1bIDKUTENHA TOATOTOBKA.

PesyaraTu u iuckycun

Exonornunoro obpa3oBaHue B 00y4eHHETO IO ,,brosorust u 3apaBHO oOpaszoBanue™ 9., 10.
KJac e 00eKT Ha peauiia paspadborku (Vakleva, 2008; 2011a; Vakleva & Petkov, 2013; Panayotova &
Vakleva, 2014a; Petrova, Panayotova, & Vakleva, 2012; Todorova & Vakleva, 2014). B JIspkaBauTe
oOpazoBarenHu u3KuckBanus 3a KyntypHo oOpa3soBareinHa oomact ,,IIpupoaHu HayKH U eKOJIOTUsL™ 1
yueOHUTE IPOrpamMu Mo OUOJIOTHs M 3ApaBHO 0Opa3zoBanue 3a 9. u 10. kiac ce n3nucksa GopMupaHeTo
Ha 3HaHMs1, YMEHHS U OTHOILICHHE, CBbP3aHHU C €KOJIOTHs, Olla3BaHe HA OKOJIHATA CPEJia, Olla3BaHe Ha
3[paBeTO, TOJIEPAHTHOCT KbM BCHYKO JKHBO.

El' e Bomemo moHsTHE B ekonorndHoTo obOpaszoBane (Kostova Z. , 2003, ctp. 108).
,,EKOJ'IOFI/I‘{HaTa TPaMOTHOCT BKJIFOYBA HAy4YHHU, COLHUATHU, MKOHOMHYCCKH, OPTaHU3allMOHHU H
eTUYHH U3MEPEHHs1. B THEIIHMS CBSIT, eKOJIOrHYHATa TPAMOTHOCT He € JIyKC. Ts 03HauaBa pa3oupaHe
3a TOBA KaK YOBELIKHUTE PELICHHs U ACHCTBHS BIMSST HA KaUECTBOTO Ha OKOJIHATA CPEAa, KAKTO U
pa3bHupaHeTo, Ye M3MOJI3BAKU KaTo OCHOBA 32 OTTOBOPHO M €()EKTUBHO I'PAXKIAHCTBO, JIMUHHSAT
1300p U COIMAIHUTE MOJUTHKKA UMAT MOCIenCTBUs 3a npupoanus ceat.” (Vakleva Z. , 2011a, ctp.
22). ET e pe3ynTaTiBeH KOMIIOHEHT B CHCTEMaTa Ha eKoJIornuHoTo oopaszopanue (Vakleva Z.,2015d),
TS C€ THJKYBa U Karo KiouoBa komrereHTHOCT (Panayotova & Vakleva, 2014a; Vakleva, 2015d).
,,O000IIeHaTa BH3KA 3a KOMIICTEHIIMUTE €, Y€ ca HACOYCHU KbM yMEHHE 3a JeWHOCT Oa3upaHa Ha
3HaHMeTO W peryiaupana ot neHnocture” (Todorova & Vakleva, 2014, ctp. 130). Exonoruunara
eruka (Vakleva, 2013; 2014a; 2015b) u QuIaKTUYECKUTE ACIECKTH HAa HEHHOTO MPHIIOKCHHE B
exostornuHoTo 0bpasosanue (Vakleva, 2015a).

B Hauanoto Ha 21 B. eKOJIOrHYHOTO 00pa3zoBaHue C akieHT Ha EI” e HOBO Mpean3BHUKaTEICTBO
3a yuutens no ouonorus (Kostova, Vakleva, Vladimirova, & Kaleva, 2012; Vakleva Z. , 2015¢).
WuoBaruure B 00pa3oBaHHe HAacoueHO KbM (opmupane Ha EI' ca HacoueHM KbM paslIupsiBaHe
Ha I[ef/'IHOCTI/ITe B Impuponara, Ha6J'[IO)IeHI/I$[ B YUWIMIIHHA OBOP, B €CTCCTBCHU U HU3KYCTBCHHU
€KOCHCTeMH; 00orarsiBaHe Ha JeWHOCTUTE B KJIaCHATa CTas: KOMIIO3UPaHe Ha eceTa, Ch3/laBaHe Ha
KOHICTITYAJIH!U KapTH, MOACIIUPAHE, OCBIIECTBABAHC HA MEKIAYIIPECAMETHU BPH3KHU. Pe3yJ'ITaTI/ITe oT
€KOJIOTUYHOTO 00pa3oBaHKe HacoueHo KbM (opmupane Ha EI” u3nucksa gopmupate Ha cucrema ot
KOIHUTUBHU W MOBCACHUYCCKHU YMCHHA 3a MPUIIOKCHUC HA C€KOJIOTUYHHUTC NPUHIMUIINA - KPUTHIHO
MHCIICHE IPH B3EMaHe Ha pelleHusl 1 3arpxeHoct 3a npuponara (Vakleva, 2014b). EI" e kananurer
3a xenaH pesynrar ot EO - u3rpaxiaHe Ha yCTOHYHMBO TPaXKIaHCKO OOIIECTBO.

Ha miobGanHus mpu3uB 3a €KOJIOIMYHO OOpa3oBaHWE B IIEPUOJ HAa KOHCEPBATU3BM B
00pa3oBaHHETO M (PMHAHCOBA KPH3a MOXKE J]a CE€ OTTOBOPHU C Pa3lIMpsBAHE HAa Bb3MOXKHOCTHUTE 3a
MHTETpalysl Ha POrpaMy U TEXHOJIOTUH, C U3CJIeIBaHKs B ITpeceyHara ToUka Ha 00pa30BaHUETO U
€THUKaTa 4pe3 MpoyuBaHE HA IMPOTHUBOPCUYMA, JTUCOHAHC, HETPAIUIHUOHHU UJCHU U THPCCHE HA HOBU
BBb3MOXKHOCTH. EKOIOrH4HOTO o6pa3013aH1/Ie Ha CbBPEMCHHUSA €Tall U3UCKBA TPaHCAUCHUIIIMHAPHO
BSaHMO)IefICTBI/Ie " UHTCTPpUpPaHEC HA 3HAHUATA. I/I}]CI/ITC Ha KOHCTPYKTHBHU3MA U KOHUCIITYaJIHOTO
MOJIEJIMPAaHE OTBAPAT HOBU BB3MOXXHOCTH 3a CTPYKTypUpPAaHE W HUHTCTPUPAHE HA 3HAHUATA.
KommtorbpHo-6a3upanoro u Web-0a3upaHoro oOyueHue naBa BB3MOXKHOCT 32 M3MOJI3BaHE Ha
ornaiid 'MC kaptu u Busyanmmsaiu ¢ Google Earth u Google maps Busyanuzaiiu 3a u3y4aBaHe
Ha reorpadckara npupoya Ha BogHuTe Oaceitnu (Stoencheva, Vakleva, & Panayotova, 2012; 2013).
WscnenBanusta Ha ekojormynara rpamotHocT (Pe’er & Goldman, 2007; Robinson & Crowther,
2001; Vakleva Z. , 2011a) u Ha untepaktuBaute metonu (Kostova Z. , 2003; Vakleva Z. , 2011b;
2012) 3a HeitHOTO (hopMHUpaHe HM HACOYBAT KbM MHOBAIMHU 33 PaslIMpsiBaHE HA KOHIICHIUSITA 32
KJIacHaTa CTasi Ype3 HOBa MHTEpaKTHBHA 00pa3oBareliHa cpena  ,,KOMIIETEHTHOCTHO OpHEHTHUpaH
obpasosarenen mporec” (Vakleva, 2015¢). HechbMHEHO BayKHO MSCTO 3aeMar MH(OPMAIIMOHHUTE
Y KOMYHHKAIIMOHHH TEXHOJIOTMHM B €KOJOTMYHOTO 0Opa3oBaHMe B pazianuHu koHTekctH (Vakleva
Z. ,2015Db). ,,JToope paspaborenute MII npenocTaBiT pasHOOOpa3ue OT MYJATHMEIUHHN PECYPCH,
KOUTO TIPOMEHST POJNISiTa Ha y4YUTeNd B y4eOHMS mporec, HeOOXOOMMO € ,,pa3IliupsBaHe Ha
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TpaJWIMOHHATA TIPEJICTaBa 32 MYJITHMEAMIHATA TPEe3eHTalMs - M3MOI3BaHeTo Ha Yeb-0a3upaHa
myntamenus (Stoencheva, Vakleva, & Panayotova, 2012, ctp. 90-91).

HesaBucumo ot nedarure EI” e ouakBaH pesynrar oT eKOJIOTHYHOTO 00pa3oBaHUE U KPUTEPHH 32
CpaBHSBaHE Ha IOCTIDKCHUATA B ToBa oTHOIIeHHe (Kostova Z. , 2003; Vakleva Z. , 2008; Todorova &
Vakleva, 2014). Llenmre Ha eKOOrHYHOTO 0Opa30BaHUE ca MpeaMeT Ha 00CHKAaHe U (OopMyIIHpaHe
B HAlllaTa IeJarornyecka JMTeparypa Omie OT ITbPBHUTE OpraHM3WpaHW W3CIIEAOBATEICKH ONHTH
(Vakleva, 20018; 2008; 2011b; Kostova, Vakleva, Vladimirova, & Kaleva, 2012).

Todorova u Vakleva (2014, p. 134) nocousar, ue ,,ipuiaraHe Ha THOBaTUBHU M HAChpYaBally
MOJIEITH Ha TIPETIOIaBaHe M yYeHe; BOJM JI0 (POpMHUpaHE Ha KOMIIETEHTHOCTH 33 yCTOMYNBO Pa3BUTHE
Karo peduieKCHBEH, HHTEPIUCIMIUTMHAPEH, MYJITH-TIEPCIIEKTHBEH nporiec”. B chBpemueTo Toi e
HacoYeH U B TAKMBa aKTyaJIHH HalpaBJIeHHs KaTo oTpeduTencko oopasosanue (Vakleva & Petkov,
2013) xpanu u xpanene (Panayotova & Vakleva, 2014b). EI" ce siBsiBa Kanarurer 3a BE3IIpHEMaHE,
MHTEpIpETHPaHe U perysalys Ha MTOBEICHNETO 110 OTHOIIEHHE Ha COOCTBEHOTO 3/]paBe BbB BPh3Ka
¢ IMHAMUKaTa BbB B3aMMOOTHOILIEHHETO ,,40BEK — OKOJIHA Cpeja’ M HACOYEHH KbM I0J00psiBaHe
Ha CHCTOSTHUETO Ha YOBEIIKUTE M eKOJIOTHYHU cucteMu.. EI” TpsOBa a yBenmuu WHIMBHTyaTHaTa
YyBCTBUTEJIHOCT 4Ype3 CHUCTeMa OT 3HaHMs, YMEHMs, HallaCd M IIOBEJICHWE 3a IOoA00psiBaHe
KayecTBOTO Ha JKMBOT Ha Xopara.

3akJIroueHue U U3BOAH

ET" Tpsi0Ba na HaMepy peasHW M3MEpEHHs B y4eOHHTE TIPOrpaMH M eXeJHeBHara paboTa Ha
yuuresst. EI' e efiHa OT menmire Ha €KOJIOTHYHOTO 00pa3oBaHKe B 00OYUEHUETO 110 MPUPOIHH HAYKH.
EI e B O1i3K0 B3aUMOIEHCTBHE C €KOJIOTHYHATA KOMIIETEHTHOCT, KOSITO € TOCOYEHa KaTo IMIPUOPUTET
B HOBUTE yueOHM rporpamu. Hactosmiara pazpaboTka, 6e3 mpeTeHIMUTE 32 H34epIaTeTHOCT, € CaMo
€JIMH MpHX 110 podiiema. C HACTOSIINS aHAIIN3 € TIOCTUTHATA LIeNITa Ha U3CJIeABaHeTo, o0orareHa e
u npoecroHaTHATa ¥ €KOJIOTHYHA KOMITETEHTHOCT Ha M3CJIe/IOBATEIINTE.
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BJIUSAHUE HA YIIOTPEBATA HA CUCTEMHU 3A OTJIMBAHE
HA PABOTHHU MOJEJIM BbPXY KAYECTBOTO HA
3bBONNPOTE3HUTE KOHCTPYKLIUU

Caetiiana Anrenosa!, Makcum Cumos', IIBeran Tonues?,
'Meaumnuckn kouex — Bapua, YHC ,,3b00TexHuK*
2 2

2Me}II/IIII/IHCKI/I YHUBEPCUTET — BapHa, (I)aKyJITeT Mo J€HTaJHa M¢JIUIINHA

IMPACT OF THE USE OF SYSTEMS FOR CASTING OF
WORKING MODELS ON THE QUALITY OF THE DENTURE
CONSTRUCTIONS

Svetlana Angelova', Maksim Simov', Tsvetan Tonchev?,
'Medical college - Varna, TRS ,,Dental technician*

’Medical university — Varna, Faculty of Dental Medicine

ABSTRACT

The final evaluation of each denture construction is complex, because it takes place in three
main indicators: prophylactic, functional and aesthetically pleasing. For its objective reporting
should be given priority being one of them, at the expense of another. The aim of this study was to
investigate the views of the 648 dentists, dental technicians and managers of Laboratories for the
impact of the use of systems for casting of working models on the quality of denture structures. The
results were processed statistically by SRSS v. 20.0 for Windows, using descriptors of quantitative
variables and are presented in graphical form. To fulfill its remedial function, construction must
be consistent both with the general biological laws and the specific individual characteristics of
the organism.

Keywords: systems for casting of working models, quality, denture constructions

BbBenenue
MopnerbT npeAcTaBIsIBa BaYKHO 3BEHO B IIPOIIeca Ha Ch3aBaHEe Ha IMPOTE3HATa KOHCTPYKIIHUS.
3a ga OBJaT WBIIBIHCHH BUCOKHTE W3HMCKBAHUS, MPCASBSIBAHA KbM paOOTHUTE MOJCIH, ca
pa3paboTeHH Pa3TUYHU BHIOBE CHCTEMH. HaludmeTo Ha HECHBBPIICHCTBA IO OTHOIICHUC HA
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TOYHOCTTAa, HEMHHYEMO BOIM 1O KOMIIPOMETHpaHE Ha IMpOTe3aTa W BIOMIABAHE HA KpPaHHUS
pesyrnrar.

AKo pasriienamMe pa3IHYHHUTE BHIOBE MOJEIU OT BPEMETO Ha KIACHYCCKUTE METOIH, IIpPe3
paloOHAIHUTE, 1O MOJCIuTe n3paboreHu upe3 3D masepeH NMpUHTEpP, BIDKIAME Y€ CHCTCMHTE
3a Ch3/1aBaHE HA MOJICIH Ca CE PA3BIIU B 3aBHCUMOCT OT HEOOXOIMMOCTTA 3a U3pabOTBaHE Ha
pa3InYHKUTE BUOBE MPOTE3HH KOHCTPYKIMHU. Bce moBede paOOTHH MOIENIM IMPECh3IaBar Io
HETMOBTOPHUM HAUMH KaKTO MPOTE3HOTO T0JIE, Taka U OOKPHKABAIIUTE TO ThKaHH.

M300pbT Ha MaTepwaln 3a OTJIMBaHE Ha PabOTEH MOMEN ce choba3sBa C TEXHOJOTHATA Ha
n3paboTBaHe Ha ObAemIaTa KOHCTPYKIHA. MarepuanbsT TpsOBa Ja MpHUTEkKaBa HEOOXOIUMUTE
(hM3MYHA, MEXaHWYHH W XMMUYHU CBOICTBA, KOMUTO Ja OCHTYpST: CTaOMIHOCT Ha (opmara;
TOYHOCT; IJIACTUYHOCT; XMMUYECKa HHEPTHOCT; YCTOMYUBOCT HA OMBH M HATUCK; BE3MOXKHOCT 3a
kopeknus [1, 2, 6].

ITocTeneHHOTO MOBHUIIABaHE HA M3UCKBAHUATA KbM €CTETHYHHUTE PECTaBpAIlUU BOIU CIIET
cebe cu pa3paboOTBaHETO Ha BCE TIO-HOBU METOAM M TEXHOJIOTHH Ha JICUCHHE.

Hay4HuTe m3cnenBaHus OT MOCISIHUTE IECETHIICTHS ITOKA3BaT, Ye IMIDIAHTATHTE Ca SIIHU OT
HAJICXKTHUTE CPECTBA 32 BH3CTAHOBSIBAHEC HA YOBCIIKOTO Ch3bOUE MPH HATHYUC HA CHOTBETHUTE
MoKa3arelid 3a TsaxHara yrnorpeba. JIeueOHMSAT TUlaH 3a BB3CTAHOBSBAaHE HA CH3BOHETO Upe3
HpOTC3I/IpaHe B’I)pr HNMJIAHTATHU CC€ U3IOTBA U OCBHIICCTBSIBA OT KOMIICTCHTHUTEC CIICIUATIUCTH-
JIeKapy 10 JCHTATHA MeAUIKHA. T'hif KaTO TEXHOJIOTHHTE 32 3500IPOTE3NpaHe BEPXY UMILTAHTATH
(3601 ¥ IMITTAHTATH) ca CTICU(PIYHN ¥ U3UCKBAT MHOTO 3aIhJIOOYEHA TIOATOTOBKA, TIO3HAHUS
YMEHHs B 00J1acTTa, pOsATa Ha 3p00TEXHHUKA CHINO HE € 3a MoaleHsBane [3, 4, 5].

IJenma Ha HACTOSIIIOTO TPOYYBAHE € J1a CE W3CJICABA MHCHUCTO HA JICKAPHUTE IO JICHTATHA
MENIUIUHA, 3500TEXHUIIUTE U YIIPABUTEIUTE HA 3b00TEXHUYECKH JTa0OPATOPUH 3a BIUSHUECTO HA
ynorpebara Ha CHCTEMH 3a OTJIMBaHE Ha PAOOTHH MO/ BbPXY KaueCTBOTO HA 3b0OMPOTE3HUTE
KOHCTPYKITHH.

Marepuan u MeToAH

Upes aHOHUMHA aHKETa Os1Xa H3CIICIBAHY TPH FPYIIH PECIIOHICHTH — 4 1 6 Tekapy 10 JCHTaTHA
MenuiHa, 178 3p00TeXHUIM U 54 yrnpaBUTENN HA 3b00TEXHUYCCKH Taboparopun. Pesynrarure
ca oopaborenu craructuyecku upe3 SPSS v. 20.0 for Windows, karo ca W3moja3BaHu ONMUCATEITHA
MOKA3aTeNN 3a KOTMYECTBEHH MTPOMEHIIMBH U Ca MIPEACTaBEHH B rpadUueH BHI.

Pe3ysitatu u 06cbKIaHE

[TomonuxMe pecriOHAEHTUTE J1a U3PA3sIT CBOETO MHEHUE OTHOCHO BIMSHUETO, KOETO OKa3Ba
yrnorpebara Ha CHCTEMH 32 OTJIMBaHe Ha PaOOTHU MOJIENTH BbPXY Ka4yeCTBOTO Ha 3b0ONPOTE3HNUTE
KOHCTPYKITHH.

JlekapuTe 1o IeHTaIHA MEANUIITHA ONIPEACISAT KAaTo MOJIOKUTETHO BIMSHUETO Ha yIIoTpedaTa
Ha CHCTEMH 3a OTIMBAHE HA pAaOOTHH MOJIETN BbPXY Kau€CTBOTO HA 3b00MPOTE3HUTE KOHCTPYKIINHT
(80,50 %) (¢wur. 1).

IMourn % or 3pboTexuummre (71,20%) naBar mo3uTHBHA oOleHKa. Huto eamH Hsima
OTPHIIATETHO MHEHHE 110 BBIIPOCA, a T€3U KOUTO IOCOYBAT OTTOBOP ,,APYTO* ca MPEIUMHO TaKUBa,
KOUTO He ca pabOTHIIN ChC CHCTEMHU.
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Owur. 1. Bausinne Ha ynorpedaTa Ha CHCTEMH 32 OTJIMBaHe HA pa0GOTHU MO/ BbPXY
KA4eCTBOTO HA 3b00NPOTE3HUTE KOHCTPYKIHH

[TozuTuBHA OLIGHKA 3a BIMSIHHETO Ha ynoTpebara Ha CHCTEMHM 3a OTIMBaHE Ha PabOTHH
MOZIEH BBPXY KaueCTBOTO Ha 3bOOMPOTE3HUTE KOHCTPYKImH mMar 72,20 % OT aHKETHpaHUTE
yrpasureny. Hama oTroBopu, OTHACSIIN ce 10 OTPHLATENHO BiusiHUE. To3u (akT MoTBbpIKAaBa,
4e ynorpedara Ha CUCTEeMH € (aKTop M YCIOBHE 3a NOBHIIABAHE HAa Ka4eCTBOTO HA 3APaBHUTE
yeryru. IIpoueHTsT Ha Konebaemute (27,80 %) Moke Aa ce ABDKM HA JHIICaTa HA OIUT B
pabortara chC CHCTEMHU.

Haii-yecto cpemanute HeZOCTAaTBLM, KOUTO ce HAaOMIOgaBar Mpu yrnorpedarar Ha CHCTEMH
MTOKa3BaT CHIECTBCHH Pa3INKHA B MHCHHETO Ha u3cneaBanute rpymni (p < 0,05). Criopen nexapute
84,50 % ot HemocTaTBIMTE Ca CBBP3aHU C pa3MIMpsABaHe Ha (hyraTa IPH MHOTOKPATHO TIOBTAPSHE
Ha ITUKBJIA ocTaBsHe — m3Baxaane (dur. 2). 3a 3p60TexannunTe (39,70%) BomeIT HEAOCTATHK IIPH
M3I0I3BAHETO Ha CHCTEMHTE OTHOBO € pasIIMPsSBaHETO Ha (hyrara, IPU MHOTOKPATHO ITOBTapsIHE
Ha OUKBJIA IOCTaBsHE-U3BAXKIAHE, JOKATO YIPABUTEIUTE ca Ha MHEHHE 4e IpeoliiaaBalure
HEJIOCTaThIM Ca CBbP3aHHU C HAKJIOHSIBAHETO WM POTHpaHeTo Ha onopure (47,60%). B rpynute
Ha 3p0oTexTuiure (36,40%) n ynpasurenure (21,40), konTo ca manm OTTOBOp ,,JIPyro” BIHM3AT
OCHOBHO T€3H JINIIA, KOUTO II0COYBAT, Y€ HE ca PAaOOTHIN ChC CHCTEMH.

[ ] 0,
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brKcMpaHeTo Ha WudToBETE OTHEMA Bpeme
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35
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........................ 0,
W«m\\\\\\\\\*@{\%\\\\\m 84,50%

0,00% 20,00% 40,00% 60,00% 80,00% 100,00%

M ynpasutenm Ha CMT/1 = 3bbOTEXHUUM 3 neKapu no AeHTanHa meguunHa

Our. 2. Hepocrarbiy Ha ynoTpedsiBAaHATE CHCTEMH
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YnpaButenuTe OsXa 3aMUTaHU JaJld UMa Bb3BPBINACMOCT WHBSCTHIIMATA 32 3aKYITyBaHETO
Ha CHCTEMH 3a OTIMBaHe Ha pabotHu Momenu (¢ur.3). [Mpubmusurenno 2/3 (64,80 %) ot
PECIOHJICHTUTE Ca Ha MHECHHUE, Y€ MOXE Jla Ce MIOCTUTHE TaKaBa BbB BpeMeTo. OCUTYpsSBaHETO Ha
HeoOXoIuMaTa MaTepruaTHO-TeXHUIecka 0a3a e no3posin Ha CMTJI 1a choTBETCTBA aeKBaTHO
Ha TPOMCHSIIUTE CE Ta3apHU YCJIOBUsS, 3allOTO BUCOKOTO KAa4eCTBO Ha 3bOOMPOTE3HUTE
KOHCTPYKIIMH HE € ChBMECTUMO C HUCKaTa IieHa. [IpubnusurenHo 6 % ca Ha MPOTHBOIIOIOKHOTO
MHCHHE, KOCTO € IMOKa3aTel, Y€ Te3H yINPaBUTEIH HEe Oxa M3IMON3BAIM CHCTEMH B paboTara Ha
cBosita nadoparopus. [IporeHTHT Ha Konebaemmre ce (29,60%) Moxke a ce OOSICHU C JIHIicaTra
Ha TaKaBa WHBECTUIIHS WU C OOCTOSITEICTBOTO, Y€ Ta3u ACUHOCT CE M3BHPIIBA OT CPABHUTEIHO
KpaThK TEPUOJI OT BPEME U OIlle He OM MOIVIO JIa CE MPOTHO3UPa KAaTErOPUIHO.

40.00% 27,80% 37,00% 29,60%
0,00% -
Aaa (n=15) Nno-ckopo ga  No-cKopo He (n=0) He (n=3) He mora aa
(n=20) npeueHa(n=16)

®ur.3. Bb3BpblIaeMOCT HA HHBECTHIUSTA 32 3aKYIyBAHETO HA CHCTEMM 32 OTJIMBaHe
Ha padOTHU MoJIeTn

3aki0ueHue

Cucremure 3a OTIMBaHE Ha PAaOOTHM MOJENM Ca HMHBECTUIMS, KOSATO HMMa CBOSTa
BB3BPBIIAEMOCT, 3alI0TO KaYeCTBEHUT PabOTEH MOJIEN € BaKHA MPEANOCTaBKA 32 ONITUMAIHOTO
W3MBJIHEHWE Ha JajieHa 3bOOMpOTe3Ha KOHCTPYKUHMSA. 3a Ja U3IBIHA CBOETO JiedeOHO-
(DYHKIMOHAIHO NpeHa3HaYeHue, KOHCTPYKIHsATA TPsiOBa Ja Objie choOpa3eHa, KakTo ¢ o0IuTe
OHMOJIOTUYHU 3aKOHOMEPHOCTH, TaKa U C KOHKPETHUTC MHAUBUIYaJTHH 0CO0EHOCTH Ha Oopranusma.
B nporuBeH ciyuait, T 01 ce peBbpHala B AITPOTCHEH €THOJIOrnYeH (akTop.
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HEOBXOAUMOCT OT OBYYEHUE HA CTYAEHTUTE I1O
3bBOTEXHUKA U JEHTAJIHA ME/IUMIIUHA 3A PABOTA C
PA3JIMYHU BUJIOBE CUCTEMUA
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NECESSITY OF EDUCATION OF STUDENTS IN DENTAL
TECHNOLOGY AND DENTAL MEDICINE TO WORK WITH
DIFFERENT TYPES OF SYSTEMS

Svetlana Angelova', Maksim Simov!, Tsvetan Tonchev,’
'Medical college - Varna, TRS ,,Dental technician

’Medical university — Varna, Faculty of Dental Medicine

ABSTRACT

Modern aspects of education are especially inclusiveness and diversity, which implies
continual introduction of new technologies, methods and approachesDiversification affect the
structure and content of curricula, which should correspond appropriately to the dynamically
changing conditions in the labor market. The purpose of this study was to investigate the views of
the 648 dentists practicing dental technicians and managers dental laboratories must change in the
training of students in dentistry and dentistry to work with different types of systems for casting of
working models, and their proposals for systems to be included in the curriculum. The results were
statistically processed using SPSS v. 20.0 for Windows, using descriptors of quantitative variables
and are presented in graphical form.

Keywords: education, dental technology, students, different types of systems

BoBenenue
ITpe3 1967 r. e mpueT 6a30B CTaHAPT 32 CUCTEMH B HETIOJIBI)KHOTO IpoTe3unpane. Cucremara
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,,XepocT-AnanTta” € OpurhHajIeH METO/] 32 U3padOTBaHE HA JIETH KOPOHKH U €THOOTIIMBHI MOCTOBH
MpOTE3N B elnH JaboparopeH eram. [1] MetoasT e momymnsapusupad B bearapus mpe3 1968 . ot
Karenpara mo opronenuana cromaronorust npu UCVJI u ot CTtoMaTomornaHuTe (QaKyITeTd B
Coodmus u [LmoBmus mpe3 1978- 1980 1. [2]

PazBuTHeTO Ha JIeHTaJ HATa MEAMIMHA Tpe3 MOCICIHUTE JECETUICTHS Hajara
HEOOXOZMMOCTTa OT IMPUJIATaHETO Ha CHhBPEMEHHHM METOIHM 3a M3paboTBaHE Ha 3bOONPOTE3HH
KOHCTPYKIIMH, KOUTO Jla CE€ XapaKTepU3HpaT C BUCOKO KaYeCTBO II0 OTHOYCHHE HA TOYHOCTTA Ha
MPOTETUYHATA PECTaBPAIIS.

3a ;ma ObJar M3IBJIHEHW BUCOKUTE W3UCKBAHUS, NPEASBSBAHW KbM pabOTHHUTE MOJENH ca
pa3paboTeHH pa3TUYHU BUIOBEe cucteMu. (Zeiser-Model-System, Giroform/AmannGirrbach/,
Opti-base-Modell-system /dentona/,Master-Pls 44/bredent/, Di-Lok , Model- Tray- System u ap.).
Ha nenrannus nazap ¢pyHKIHOHHPAT MHOKECTBO CUCTEMH, KOUTO HE C€ OTIIMYABAT CHIIHOCTHO IO
KOCTPYKIIMOHHO YCTPOWUCTBO M MPUHIIUII Ha ICHCTBHUE, M0~ CKOPO ca MOAU(DUKAIINH HA PA3INIHUTE
cucremi [3, 4, 5, 6, 7, 8]. Becuuku Te3u mpomiecH B TEXHOIOTMYHATA EBOJIOIIS Ha 3500TEXHUKATa
JIOBE/I0Xa JI0 HEOOXOIMMOCTTa OT POMEHHU B yueOHHUTE TIAHOBE U MIPOTPAMH Ha CTYACHTUTE T10
3b00TEXHUKA U JICHTAIHA MEAMIMHA C [eJ Ja C€ MOJATOTBIT BUCOKOKBATU(DUIIMPAHN KaJpu Ha
HYXJIMTE Ha Ma3apa Ha JICHTAIHU YCIYTH.

[enTa Ha HACTOSIIOTO W3CIEIBAHE € Ja Ce MPOYYd MHEHHETO Ha JIEKApUTE MO JCHTAIHA
MEIWIIMHA, TPAKTUKYBAIIUTE 3HOOTCXHUIM W YIPABUTECIH HA 3BOOTCXHHUYCCKH JTabOpaTopuu
32 HEOOXOZMMOCTTa OT NMpOMsHA B OOy4YEHHETO Ha CTYACHTHUTE 110 3b0O0TEXHHMKA M JICHTaJIHA
MeJHIMHA 32 padoTa ¢ pa3iMyHH BHUIOBE CUCTEMH 3a OTJIMBaHE Ha pabOTHH MOJEIH, KaKTO W
TEXHHTE MPEJIOKEHNUS 32 CUCTEMHU, KOUTO Jla ObAaT BKIIOYEHH B ydeOHaTa mporpama.

Marepuana u MeToaH

Upes aHOHNMHA aHKeTa Os1Xa U3CIIeABAHK TP TPYIIH PECTIOHIEHTH — 416 TekapH 1o JeHTalHa
MenuiHa, 178 3p00TeXHUIM U 54 yrpaBUTeNN HA 3b00TEXHUYECKH TabopaTtopun. PesynraTure
ca obpaborenu craructrdecku upe3 SPSS v. 20.0 for Windows, xato ca W3moa3BaHH ONACATEITHA
MOKa3aTel ! 38 KOJIIMYESCTBEHH IPOMEHIIMBY M ca MPEACTaBeHHU B TpadyeH BUI.

Pe3ysiratu u 06cbKIaHEe

Jlekapute 0s1xa 3aNIMTAHM JAJIM ChIIECTBYBA HEOOXOAUMOCT OT 00y4YeHue HA CTyIeHTUTe
MO JeHTAJIHA MeAMIHHA 32 pabdora ¢ pasauuHuTe Buaose cucremu. Cropen 78,80 % ot
AHKCTUPAHUTE JIHIA, O0y4aBaHETO HA CTYICHTUTE Ja PadOTIT C Pa3IUYHU BHUIOBE CHUCTCMHU
€ HaIbJIHO Y/IauHO 3a Mporpamara Mo JeHTaidHa MenuuuHa. OTpullaTesieH OTTOBODP JaBaT eaBa
9,60%. He naBar kareropuueH otroBop 11,50%. ToBa kosebanue Ou MOINIO Ja Ce OOSCHH C
0OCTOSITEJICTBOTO, Y€ CIICIHATUCTUTE HIMAT OMHMT ChC CUCTeMuTe. Jlpyra BeposiTHa MpHYHHA
Jla He HaMHpaT 3a YMECTHO 0OyUeHHEeTO Ha CTyACHTUTE 10 JeHTAJIHA MEIUIIMHA 3a paboTa ChC
cucreMuTe € (PakThT, 4e 3b00TEXHUKBT € (Urypara B JCHTAIHHUS C€KHII, KOSTO W3BBPIIBA Ta3H
neiroCT (¢ur. 1).

3p00TeXHUNINTE OsIXa 3alUTaHW Jajl CHIISCTBYBa HEOOXOMMMOCT OT IPOBEXKIAaHE Ha
o0yJeHHre Ha CTYIEHTHTE TI0 3500TeXHIKA 32 padoTa C pa3IiyHH BHIOBE CUCTEMU. MEAUIINHCKUTE
CICIHAJIMCTH Ca MOYTH SAMHOMYIITHH, Ye TPsIOBa 1a mMa TakoBa oOydenue (94,40 %). Ocranamure
5,60 %, KOUTO ca ITOCOYIIIN, Ye HE MOTaT Jla MPEICHAT ca 3b0OTEXHUIN ChC CTaX HaM 15 T u
OTIAJICYCHOCT OT BPEMETO Ha TIXHOTO 00yUYCHHE, KaTo T€ ca MPUI0OMIIN CBOST OITUT 3a paboTa ChC
CHUCTEMUTE Ha MO-KbCCH eTall, Ype3 MHIUBUIYAITHH KypcoBe. ToBa MOXe J1a 00sICHH KOJICOaHHETO
Jla U3pas3sT sICHO OTHOIIICHKE Ha KOW eTar TO3M BUI 00ydeHue TpsiOBa 1a Obae mpugo0uTo.
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®@ur. 1. Heo0xoauMocT OT 00yueHue HA CTYIeHTHUTE N0 3b00TeXHUKA 32 padoTa ¢
Pa31U4YHU BU0BE CUCTEMH

B xoma Ha wu3cienBaHeTo Oelie IMPOyYeHO MHEHHETO HA YNPABUTEIUTE OTHOCHO
HEoOX0ANMOCTTa OT O0y4eHHE Ha CTYJICHTUTE IO 3b00TEXHHMKA 32 padoTa C Pa3IMYHH BUIOBE
cucremu. Hax 90 % ot pecrioHieHTHTE ca HA MHEHHE, Ye TaKkoBa oOyueHne e Heooxoaumo. Toa
MOXE Jla ce MpHEME Karo CTpareruuecka MO3WIHs, OT INIeJHAa TOYKa Ha KBajduduKanmsTa Ha
CITy’)KUTEJINTE UM U CHIECTSIBAHETO HA CPEJICTBA 32 MHBECTUPAHE B TIXHOTO Pa3BUTHE, 0COOCHO aKo
cTaBa BeIpoc 3a 0a3zoBu 3Hanus (dur. 1).

berre nHTEpECHO /1a YCTAHOBHUM KOM ca MecTara 3a o0yueHHe Ha 3b00TeXHHUIIUTE 3a paboTa
che cucrteMu. M3crenBaHeTo mnoka3Ba, 4ye 3bOOTEXHUIIMTE ce oOydaBar Ha HSKOJKO MecTa
€IHOBPEMCHHO, KaTO BOJCIIO ¢ 00y4YeHHETO TpH Koseru ¢ omut (62,80 %). [TocTostHHUAT 0OMEH
Ha MHEHHSI M IOCTH)KEHUS] B paMKHTE Ha NpodecHOHalIHaTa OOIIHOCT Ch3llaBa CBOEOOpa3eH
KOHTEKCT 32 OCMHCJICHOCT M CIIOJICJICHOCT Ha TOJIaraHUTE YCUIINS U OL[CHSIBAaHE Ha TIOCTUIHATUTE
pesyataru. OtroBop “apyro” (32,40%) BxitouBa Haii-Beue MHTEpHET, Thil KaTo MacoBOTO
M3IO0J3BAHE Ha KOMITIOTBPHUTE U I/IH(bOpMaLH/IOHHI/ITe TEXHOJIOTUU OCUTYypsBa 6'bp3 n JIECCH
JOCTBII 10 HeoOxoaumaTa utpopmanus (dur.2).

apyro (n=48) 32,40%
npu kosiern (n=93) 62,80%
nocewieHue Ha Kypc (n=11) 7,40%
no speme Ha 6a30B0TO cv 06yyeHue Mo... 29,70%

0,00% 10,00% 20,00% 30,00% 40,00% 50,00% 60,00% 70,00%

@ur. 2. U300p Ha MsICTO 3a yCBOsIBaHe padoTara ChC CHCTEMHU

Pasnukara B MHCHHETO Ha M3CIICBAHUTE IPYIIH JIMIA OTHOCHO CHCTEMHTE, KOUTO MOraT Ja
OBbIaT BKIIFOYCHH B 00yYCHHUETO Ha CTYICHTHTE € IpeacTaBeHa Ha ¢ur. 3 (p< 0,05).
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9,30%
Model-Tray -system 14,00%
8,10%
14,80%
Quick split 20,80%
47,00%
Mody-Dental System
14,80%
Master Pls 44
30,20%
IS 5,50%
Adesso Split-modell-system 2000 6,70%
9,00%
Zeiser-Modell-System |::::i1 4,50%
15,30%
25,90%
Profident 33,10%
32,10%
12,90%
Opti-Base-Modell-System 52,20%
42,70%
) 16,60%
Giroform 16,80%
55,50%
33,30%
Pin-Cast 53,40%
55,80%
0,00% 10,00% 20,00% 30,00% 40,00% 50,00% 60,00%
B ynpasuTtenn Ha CMT/ i 3bbOTEXHULM ¥ IeKapm Mo AeHTasHa MefuUmMHa

@ur. 3. IIpensioxkeHu cUCTEMH 32 00y4eHHe HA CTYIeHTHTe

Criopen nekapuTe Mo JCHTAIHA MCTUIIMHA IBETC HAN-TTOIXOMISIY CHCTEMH 32 O0yYeHUE
Ha cryneHTHTe ca Pin- Cast (55,80%) u Giroform (55,50%), cieaanu ot Quick split (47,00%).

3p00TeXHUIUTE CHIO cMmsATar, 4e cuctemara Pin-Cast (53,40%) e Haii-momxozsmia 3a
obyuenwue, ciensana ot Opti-Base-Modell-System (52,20%) u Profident (25,90%), xosito e
moandukanust Ha Opti-Base-Modell-System.

YrpaBUTEUTE MOTBBPIKAaBAT MHCHUETO Ha IMPEIXOIHHUTE TPYITH, KATO OTHOBO IMOCOYBAT Pin-
Cast (33,30%) kato Haii- MOIXOAsIIA CUCTeMa 3a o0ydeHue, ciueasana ot Profident (25,90%) u
Giroform (16,60%). ToBa ca TpuTe CHCTEMH, KOUTO Ca HAf-4€CTO U3MTOI3BAHH B 3b00TEXHUICCKUTE
naboparopun. JlormaHo Zeiser He € MOCOYCHA OT YIIPABUTEIHUTE 32 00YUICHHUE, KOSTO CE OOSCHSBA C
UKOHOMHUYECKHS (PaKTop, T.K. 3aKyITyBaHETO U paboTaTa C Ta3W CHCTEMa H3MCKBA TIOBEYC PA3XOIH.
Modu-Dental System e cucremara, KOsTO € U3KIIOUCHA KaTO BapHAHT 32 OOYYCHUE H OT TPUTE
rpymny aHkeTupany nuna (dur. 3).

ChBpeMEHHHTE M3MEPEHHUS Ha 00pa30BaHHUETO CE OTIMYABAT C OCOOCHA BCEOOXBATHOCT
TUBEPCUPUKAIINS, KOCTO MPEAIoJiara HeMpeKbCHATO BHBEKIAHE HA HOBU TEXHOJOTHH, METOIH
u nomxonu. JluBepcudukanmaTa 3acsra CTpyKTypara U ChIbpPKaHUETO HA YICOHHUTE MPOTPAMH,
KOWTO TpsiOBa JJa ChOTBETCTBAT aJ[CKBATHO HA TUHAMUYHO MTPOMEHSIIINTE CE YCIIOBHS Ha [Ta3apa Ha
Tpyna. Te3u ycnoBHs HalaraT Mmojy4aBaHETO Ha JOIIBIIHUTCITHH 3HAHWS U YMCHHUS.
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HU3Boan

1. CesmectByBa oOpa3zoBareneH U KanudukainuoHeH wuntepec (78,90%-nexapu 1o
nerranHa menuiuaa; 92,00% -3p00Texuunm ; 91,00 %- ynpasurenn na CMTJI).

2. CnopeJ aHKETHpPAHHUTE OT TPUTE TPYITH JIUIIA HAW-TIOAXOSAIIATE CUCTEMH 3a 00yYCHUE
ca:

»  Pin- Cast( 55,80 % - nexapu o nenranna meaununa; 53,40 % - 3sn0orexuuiy; 33,30 %
ynpasutenu Ha CMTIJI),

»  Giroform( 55,50 % - nexapwu o gaeHTanHa Meauiunaa; 16,60 % - 3p60texuuiy; 16,80
% - ynpasurenu Ha CMTJI),

»  Opti-Base-Modell-System ( 42,70 % - nekapu mo jaeHTanHa MemunuHa, 52,20%
-3p00Texuuny; 12,90 % - ynpasurenn na CMTII).

3. Ch3maBaHETO HA METOJIMKA 3a yrmoTpedaTa HA CUCTEMHUTE B 3aBUCHMOCT OT KIIMHUYHUS
ciTy4ai OM IOAIOMOTHAIO 00YYCHUETO Ha CTYJCHTUTE, TAaBAKH MM BE3MOXKHOCT 32 IPUI00NBaHE
Ha HEOOXOMMHU MPOPECHOHAIHU KOMITETCHIINHU, CIIOCOOCTBANIM 32 ycrenHa npaktuka(77,60%-
JIeKapy 1o aeHTanHa meaunuHa; 71,10% -3p00texuun ; 44,00%- ymnpasurenn Ha CMTII).
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BPB3KA MEXKAY YECTOTATA HA INOCEUWIEHUSATA ITPU
JAEHTAJIEH JIEKAP U IPEXXJIEBPEMEHHA 3bBHA 3AI'YBA

Panocsera AnapeeBa', Musiena ['eopruesa’, EBrenu Jlumutpos’,
Mapuana [lumoBa*

'KaTtenpa neTcka JeHTaJIHA MeAUIHHA,
dakyJTeT N0 JeHTaJHA MeauunHa KbM MY — Bapna

’Kartenpa npoTeTHYHA JIeHTAIHA MeTULIHHA,
dakyaTeT no AeHTAJIHA MeauuHA KbM MY — Copust

RELATIONSHIP BETWEEN THE FREQUENCE OF DENTAL
VISITS OF CHILDREN AND PREMATURE EXTRACTION OF
PRIMARY TEETH

Radosveta Andreeva', Milena Georgieva', Evgeni Dimitrov',
Mariana Dimova?

'Department of pediatric dentistry, Faculty of Dental Medicine,
Medical University of Varna

’Department of prosthetic dentistry,
Faculty of Dental Medicine, Medical Universityof Sofia

Abstract:

Regular dental visits, as well as dental treatments, can prevent prematuire tooth loss. There is
evidence that the early preventive visits can reduce the need for restorative and emergency care.

This study aimed to explore the relationships between the frequence ofdental visits and
premature extraction of primary teeth.

The study covers 140 children between 6 and 9 years old. The control group consists of
50 children and the clinical group consists of 90 children with prematurely extracted teeth. The
patients from the clinical group were divided into three groups of 30 patients. The control group
consists of 50 children with intact denture.
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A special questionnaire was filled from the parents of the examined children about frequency
of dental visits of their children.

Results: It was found significantly lower proportion of attending regular dental visits in
the group of children with premature tooth loss compared to the control group (x>=31.81, df=6,
P<0.001). 34% of the children from the control group visit their dentists twice a year. The biggest
percentage of the examined children visit the dentist once a year. Some of the children from the
second and the third group visit the dental offices only once every 2-3 years (10% respectively
23,3%). Conclusions: The parents of children with premature tooth loss must have a bigger
responsibility for the oral health of those children including regular visits in the dental offices.

Key wards: dental visit, premature loss, primary teeth

BbBenenue:

PerynsapHuTte mocemnieHus Ha ieliata mpu JCHTAJICH JIeKap ca FapaHIiys 3a 0-100po JCHTAITHO
3[paBe, 3al0TO JaBaT BB3MOXKHOCT 3a HaBPEMCHHA MPO(HIAKTHKA W JICUCHHE HA Kapueca |
YCIIO)KHEHUSATA MY, KaTO OCHOBEH PUCKOB (pakTop 3a IMpexJaeBpeMeHHa 3p0Ha 3aryba (1,2,3,4).
Cropen xapTara 3a OIlEHKa Ha KapHec pHCKa Ha Jerara B bearapus, Korato mocemeHusTa B
JCHTATHHUSA KaOMHET ca [Ba ITbTH TOJUIITHO — PUCKBT € HIUCHK; KOTaTO € BEIHBK TOIUIITHO — CPEICH
PHCK; KOTaTO IMOCEIICHUATA Ca PSIKO, CaMO MIPU HYXKIIa — PUCKBT € BUCOK (5,0).

Hen: la ce nzcnensa Bpb3KaTa MEXy YECTOTa HA MOCEIIEHUATA IIPU JCHTAJIEH JIEKap U
MIPEKAEBPEMEHHA EKCTPAKIUA HAa BPEMEHHHU 3B0U.

MarepuaJj u MmeToam:

Uzcnensanero odxpama 140 mema Ha Bp3pacT Mexay 6 u 9 roquan. KoHTponHara rpyma ce
cbetou oT 50 zena, a KIIMHUYHATA TpyIia ce ¢heTou oT 90 nena ¢ npekaeBpeMEeHHO eKCTpaxXupaHu
3p0u. [TanueHTHTe OT KIMHUYHOTO TPyIIa ca pa3ae/icHH Ha TP rpymnu ot 30 marueHTu:

e 1-parpymna: [TanuenTu che 3aryba Ha eIMH WU MMOBeUYES 3b0W, pEreaany 10 2 Mecela
cJe]] eKCTPaKIuATa U 0e3 OTKIIOHEHUS B OKITY3HsATA;

e 2-pa rpyma: [lanueHTH Cc mpexaeBpeMeHHa 3aryba Ha BpeMEHHH 3b0HM 6 U IOBEYE
Mecela Ipeu mperiena, 0e3 TeXKKH OPTOAOHTCKH Je(OpMAITHH;

e 3-ta rpyna: [lanmeHTn ¢ mpexaeBpeMeHHa 3ary0a Ha BpeMEHHH 3b0M M HAJIMYHE Ha
Texxkn opropontcka aedopmanust (11 u 111 ckeneren knac mo Angle).

Kontponnara rpymna ce cberon oT 50 nerna ¢ MHTakTHO ¢h3b0Oue. CriennaneH BhIIPOCHUK 3a
YecToTaTa Ha CTOMATOJIOTUYHHM MOCEIICHNUS, Ch3/Ia/IeH 3a [IEIUTEe Ha N3CIEeBAHETO, O€ TOMBIIHEH
OT POIUTENUTE Ha U3CIICIBAaHUTE JICIa.

Pesynararn n odcbxaane:

3HAYUTEIHO O-HUCHK € IMMPOUCHTHT HAa PEAOBHU CTOMATOJIOTUYHHU MMOCCUICHUA B I'pyIiaTa Ha
JieriaTa ¢ mpeXIeBPeMEHHO 3aryOeHM BpeMEHHHM 3b0H B CpaBHEHHE C KOHTpOJHATa rpyma (y2 =
31.81, DF =6, P <0.001). 34% ot nemara OT KOHTpOJIHATA TPyTIa, TTIOCEIaBaT TEXHUTE 3600IIeKapn
JIBa TBTH TOAWIIHO. Hali-rosieMusT NMpOIEeHT OT M3CIEIBAHUTE Jela IOcCemaBar 3b0oeKap
BE/IHBK TOAMINHO. Hskom OT ;enara ot Bropara M TpeTara rpyrna Iocenanar 3500eKap psiiko —
BEJHBXK Ha 2-3 rogunu — choTBeTHO 10% 1 23.3% (Tabmn.1.).
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Taosimua 1. Pasnpenesienne Ha Jenara OT W3CJ€IBaHHTE IPYNH B 3aBHCHMOCT OT
PEOBHOCTTA Ha MOCeIIeHe IPH JeHTATHHUS JeKap

Komko wecTo memero mocemnaBa ASHTATHUS JIEKap
06110
Benubx Ha | Benubk roguiinHo JBa nmbTH

I'pyna 2-3 ronuHu TOJUIITHO

Bpoit | % Bpoii % Bpoii % Bpoii %
Kontponna rpyna | 0 0.0 33 66.0 17 34.0 50 100
I'pyna 1

0 0.0 25 86.2 4 13.8 30 100
I'pymna 2

3 10.0 25 83.3 2 6.7 30 100
I'pyna 3

7 233 22 73.3 1 33 30 100
CraTucruyecka 3181, df=6, P<0.001
3HAYUMOCT

YcTaHOBHXME CTaTUCTUYECKH 3HAUMMa Pa3JIuKa B pa3npe/ieICHUEeTO Ha TPYIUTE B 3aBUCUMOCT
OT YecToTara Ha rnoceuienue npu nerrannus exap (P<0.001). [lokato B KOHTpoIHATA IpyIia eiHa
TpeTa OT MALUEHTUTE MOCEIIaBaT ACHTAIHU JIeKap 1Ba IbTU FOIUIIHO, TO B U3CIIEABAHUTE TPy
TaKWBa TAIMECHTH ca eJUHUIM. Te3M pe3ynTary MOoKa3Bar, 4e IpH Jerara 6e3 mpekaeBpeMeHHa
3aryba Ha BPEMEHHHU 3b0M, TpryKara 3a OpaJHOTO 3[paBe Ha JIETETO € MHOTO I0- 3aCThIICHA,
OTKOJIKOTO TIPH JIeliaTa OT AIPYTUTE IPYIH (C IpexkIeBpeMeHHa 3ary0a Ha BpeMEHHH 3501), KBJIETO
MOCEILIEHUATA TIPU JCHTATHUS JeKap ca MO-PAJKO U caMO IMPU HyXJa.

[Mo-mankara KapuO3HOCT Ha Jelara OT KOHTPOJHATA Tpyla ChUETaHO C TMO-4ecTara
MOCEIIAEMOCT TP JICHTAIHUS JIeKap, MOKa3BaT MO-TojisiMarta OTTOBOPHOCT HA TE3U Jiela W/Win
POAUTENUTE UM KbM OPATHOTO UM 37paBe B CPaBHEHHE C JIElaTa OT OCTAHAINUTE H3CJEBAHU
rpymu (3,7,8).

3akioueHue:
Pesynrarute moka3Bar mpskaTa BpB3Ka MEXKIy YeCTOTaTa Ha MOCEUICHUATA MPH JCHTAICH
JIeKap ¥ MpeXAeBPEeMECHHATA 3ary0a Ha 3b0M IpH JelaTa, KaTo BaKHA YacT OT OpaIHOTO UM
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3apaBe. PomurennTe Ha Jiena ¢ MpexJIeBpeMEHHO eKCTpaXxupaHW BPEMEHHHU 3b0M TpsOBa aa ca
I0-OTTOBOPHH 3a JI€HTAJIHOTO 3[paBe Ha Jelara Cu U M0-4eCTo Jja T BOJSAT Ha CTOMAaTOJIOTMYHU
npenienu. YCuusaTa Ha pOIUTENNTe OH Clle/lBaIO Jia Ce Hacoyar KbM yBEINYaBaHE YecToTaTa Ha
MIOCEIICHHATA TIPH JIMYHUS IEHTaJIEeH JIeKap, 3a Ja OCTHI'HEM ITOCEHICHUS ¢ el PO IIaKTHKa,
a He TOCEUIeHUs C e JIeUeHHEe Ha Kapheca ,HETOBUTE YCIIOKHEHUS WM NPEeKIEBPEMEHHA
eKCTpaKIUsl Ha BpeMEHHH 3b0M. Pa3Oupa ce,Ta3u yecToTa Ha MOCEUICHUTA 3aBUCH Hali-Bede
OT pOJUTENNTE, HO HE TPAOBa J]a ce MOJIEHsIBA POJIATA HA JIEKapUTE 10 JCHTAJIHA MEIUIIMHA.
TsxHa 3aa4a € J1a THPCIT HAYMHM Jelara Ja MmojxydaBar HH(POpPMAIHs OTHOCHO Ba)KHOCTTa Ha
MOCEIEHUATA IPH ACHTAIHUS JIeKap U Bb3MOXKHOCTTA 3a NIPEIOTBPATSBAHE Ha MOsIBATA HA KapHec
U paHHa 3b0Ha 3aryoa.
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PABIIPEAEJIEHUE HA TEMIIEPATYPATA B U OKOJIO
TUTAHUEBU UMIIJIAHTATHU 110 BPEME HA UPAJUAIUA C
ER:YAG JIABEP (JIABOPATOPHO U3CJIE/IBAHE)

HNBan HaukoB*, [lnamen 3aropueB**, Mapus [lenueBa***,
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DISTRIBUTION OF THE TEMPERATURE INSIDE AND AROUND
TITANIUM IMPLANTS DURING IRRADIATION WITH ER:YAG
LASER (LABORATORY ANALYSIS)

*Ivan Nachkov, Plamen Zagorchev**, Maria Dencheva®**,

Nikola Stamenov*, Georgi Tomov*

*Department of Periodontology and oral diseases, Faculty of dental
medicine, Medical University-Plovdiv
**Department of Medical physics and biophysics, Faculty of
pharmacology, Medical University-Plovdiv
***Department of imaging and oral diagnostics, Faculty of dental medicine,
Medical University-Sofia

Abstract: Aim: The aim of the research is to establish the changes in the temperature
inside and around intraosseous titanium implants during irradiation with Er:YAG/2940nm/laser.
Thermal camera with high resolution was used to visualize the thermal effects. Material and
methods: Two kinds of intraosseous implants were used — bicortical (with smooth surface) and
conventional (with rough surface). Results: The temperature inside and around the implants was
between 28,1 and 29,0°C. These changes in the temperature are physiological which leads to the
conclusion that there could be no overheating of the implant surface during laser assisted therapy
of periimplantitis with Er:YAG laser.

Keywords: implant, temperature, Er: YAG laser, titanium, irradiation

BbBeaenue: B mocienHuTe TOAMHH ca NMPEIOKEHH HIKOIKO CXEMH 3a TOUIbpIKaHE H
TEpaneBTUYHH CTPATETHH (B T.4. MeXaHUIHHU, XuMI9HN ) (Heitz-Mayfield, 2004) 3a neuenne Ha iepu-
umruantarHara nHpeknus (Mombelli, 1992), (Schou, 2004). 3a mouncTBaHe M JEKOHTAMUHAIIHS
Ha MMIUIAHTATHU TOBBPXHOCTH CE€ M3IIOJ3BAT MEXaHWYHHM MHCTPYMEHTH (KIOPETH, YATPa3BYK)
U OT HEOTJaBHA JMOAHM Jaszepu. Te3u cpeicTBa oOaue ce CYMTAT 3@ HEMOAXOAAIIM, 3aIOTO
MOTar Jia yBpeIAT CHHTEpOBaHaTa TUTAaHOBA MOBBPXHOCT HA UMIUIaHTaTa. B cnenuann3upanara
JHUTEpaTypa ce MosIBUXa ChOOMICHHS 3a U3Moia3BaHeTo Ha Er:YAG nasepu 3a JeKOHTaMHUHALMS Ha
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MMILIaHTaTHATa MOBBPXHOCT, Oe3 HEHHOTO MOKpUTHE J1a ObJie MOANPHUIIUPAHO.

Teoproremuuar ER:YAG nazep ¢ emucus B cpeiHust HHQpauepBeH CIIEKTHP ¢€ OTKPOsIBa
C OCHOBHH IIPEIMMCTBA - JIbYSHHE CHBIAJIANI0 ¢ aOCOPOLMOHHNSI MakcUMyM Ha Bofara (Meyle,
2012); 6axrepunmnaen epexr (Akiyama, 2011), (Aoki, 2003) u ¢pororepmuuen edekr. ER:YAG
J1a3epbT FeHepHpa IMo-MaJIko KOJIMIECTBO TOTUIMHA OT AUOIHUS JIa3ep B ChCEAHNTE HAa UMIUIAHTATa
KOCTHH THKaHH, MIPEJUMHO T'Ml JICKOHTAMHHHUPA, KaTo IPUYHMHSBA JICHATypalys Ha MPOTEHHUTE
(Efeoglu, 2008). JIpuenuero ocurypsisa OakTepunuaeH e(eKT Cpenry I1apoJOHTOIaTOTeHHUTE
OakTepyH, peyKIs Ha JIUIONOIN3aXapyan U ITaTOTeHHUS TOTEHIINAI Ha OakTepuaust OnopuiIM.
MHOeCTBOTO peaKIiy 3a 00pa3yBaHe Ha TO3H (UM BbPXY MMIUIAaHTAaTHATa TOBBPXHOCT BKIIFOYBAT
cepusi OT Bh3NAIMTEIHH MPOIIECH, ITbPBOHAYAITHO B MEKUTE THKaHU, KOUTO BIIOCIIEICTBHE MOTaT
Jla IpOrpecHpar M Jia JIoBe/aT J0 3aryda Ha KOCTEH arauMbHT. Hammumero Ha OakTepun BBPXY
MMITIaHTaTHATa MMOBBPXHOCT MOXKE JIa JIOBEJIE JI0 Bh3MalleHne Ha nepudepHara JIMraBuna, 1, ako
HeE ce JIEKyBa, TO MOXe Jia JIOBE/Ie 0 MOCTENIEHHO pa3pyliaBaHe Ha MOIbpIKaliara ajBeojiapHa
KOCT, T.€. 10 ChbCTOSTHHE Ha MEPUUMILUIAHTHT.

Hea: Ilenta Ha ToBa MpOy4YBaHE € B PEANHO BpPEME Ja CE€ YCTAaHOBAT TEMIIEPATYpPHUTE
MIPOMEHH B ¥ OKOJIO MHTPAOCAIHUTE TUTAHOBU MMILIaHTaTH Ipu oOpadotka ¢ Er:YAG/2940nm/
nazep. TormmHHNUTE e(DeKTH ce 3aCHeXa ¢ TepMoKaMepa C BHCOKa Pe3OJIOLHSI.

Marepuan u Meronm: 3a IeNTa Ce M3MOJI3Baxa /Ba BUJA MHTPAOCAJIHM MMIUIAHTATa -
OMKOpTHKaJeH(C Tajka MOBBPXHOCT) M CTaHJapTEH(C HarpamaBeHa IOBBPXHOCT),KOMTO ce
(uKcupaxaB cHIMKOHOBH Oi10KueTa. Ha pasnuuHo pascrostaue-1,3 n S MM, ce prukcupa ppkoxBaTrkara
naER:YAGnazepaupes crieninaiHo KOHCTpyupaHa3aenTa croika.(Pur. 1) M3nonssace candupen
HaKpailHUK THN YMA3BI. IMIUTaHTaTHTE MOCIIEN0BaTETHO 0sXa 00IbUEHH B ITPOJBIKEHNE Ha 5
MUHYTH TIpu (pabpuueH pexuMm Ha padora:Periodontal pocket debridment(6.80W;400mJ;17Hz)
n Granulation tissue ablation(1.50W;50mJ;30Hz). Pe3zynrarure 0sixa 3acHeTH B peajiHO BpeMe C
nomornra Ha repmokamepa Flir T620 (LlIsenust). Ts ce xapakrepusnpa ¢ BUCOKa TeMIIepaTypHa
gyBcTBUTETHOCT-<0.04°C@30°C;Temmeparypen auamnasoH : -40°F go 1202°F (-40°C mo 650°C) ¢
+2% win 2°C TouHocT;uH(ppauepBena pesomonusa-640x480 mukcena(307,200 muxcena) (PDur. 2).

®ur.1. JIaGopaTopHa MOCTAHOBKA - 3aCHEMAaHE B PeaJIHO BpeMe Ha Pa3CTOSTHHETO MeKIY
canupeHust THII 1 UMILIAHTATA.
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@ur. 2. Touno ¢pukcupaHe HA TEMIEPATYPHOTO pasNpee/ieHUe 110 BpeMe Ha Jia3epHa
upaguauus ¢ ER:YAG nasep

Pe3ysararu: 3acHeTOTO B peajHO BpeMe TEMIIEpaTypHO pas3NpeiesieHue B TsUIOTO Ha
TUTAaHHUEBUS MUMIUIAHTAT W OKOJIO HETO IOKa3Ba cToiHOCTH Mexay 28,1 u 29,0°C. (dur. 3) Te3un
MMPOMCHH Ca B TPaHUIMTE HA (DPU3HONOTUYHUS TOIUITMHEH IHAIa30H,KOCTO HEe OW IIOBEJO [0
SKCTPEMHO TIperpsiBaHe Ha WMIUIATATHHUS WHTepQEic MpH JIa3epHO acHCTHpaHaTa Teparus Ha
nepunMIuiaHTUT ¢ ER:YAG nazep.

®ur. 3. BusyaausupaHe Ha TeMIEPATypPHOTO pa3snpelelieHHe B peajHO BpeMe.
TonJMHHUTE TUATIA30HH €A 0TOEJIA3AHN B Pa3JIHYeH [[BAT.

O0cb:xkpane: EKCTpeMHOTO TIOBHIIAaBaHE Ha TeMIIEpaTypara B HMIUIAHTAaTHOTO TSUIO
HEMHUHYEMO Ie JOBe[e 10 IOBMIIABAaHE TeMIeparypaTa Ha HHTPAOCATHUTE HMIUIAHTaTH U
OUONOTMYHUTE THKAHU OKOJIO TSIX, KOETO € €CTECTBEH MPOLEC Ha TOILUIOOTIABaHETO. 3arpsiBaHETO
Ha KOCTHaTa ThKaH Haja OwonornuHus auMutr ot 47 °C 3a eaHa MHHYTA, BOAU J0 HEKPOTHUHU
W3MEHEHHSI, KOUTO MPUYHMHABAT MOCIEABAIIO OTXBBPIISIHE HA BUHTOBUS UMIUIAHTAT. BKimrouBaHeTo
Ha Pa3NWYHU BUJIOBE Ja3epU B JIedeOHUS MTPOTOKON HA MEPH-UMILIAHTHT TPAOBa Ja ce chobpasu ¢
TeMIepaTypHuTe GEHOMEHH 110 BpeMe Ha UpaIuallHs.

H3Boau: ®u3uko-61OIOTMYHNTE TapaMeTpy NP ABJDKUHA HA BbiIHATa 2940 nm ocurypssar
OIITUMAJIHU (PU3UOJIOTUYHH YCJIOBUS HA ThKAaHUTE OKOJIO UMILIaHTara. [lonokurenHuTe eGextu ce
JIOITBJIBAT OT Bb3MOXKHOCTTA JIa C€ MHTEPBEHHUPA Ha IehoKycHupaH 1 Oe3KOHTaKTeH PeXXUM. J(M3aiHbT
Ha TWIIOBETe HaKpaWHUIM (Yui3bia,MukpoTun-200um mim 1300uM) mo3BonsBa axanTHpaHe
CyOrMHIMBAITHO IPY KOHCEPBATUBHUTE U XUPYPTUUHNTE TEXHUKH 32 JICYCHHE Ha NEPUUMILIAHTHT.
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THREE DIMENSIONAL BREAST CANCER MODELS
FOR X-RAY IMAGING RESEARCH
Zhivko Bliznakov, Yanita Chernogorova, Kristina Bliznakova
Technical University of Varna

ABSTRACT: Nowadays, the development of realistic 3D physical and computational models
of breast tumours with irregular shapes is an urgent requirement. The availability of such models
is a powerful tool for the development of new technologies for precise definition of the boundaries
of these cancers. Biomedical engineering unit at the Technical University of Varna (TUV) is
present in this area both at modelling and simulation of computational breast phantoms and x-ray
breast imaging techniques. To advance further in achievement of its innovative and challenging
goals the TUV has collaborated with experts from top research institutions in the relevant field.
This collaboration is presented within the MaXIMA project, with a main objective to increase the
research and innovation capacity of the TUV in the field of computational modelling of breast
tumours and their use in studies of advanced x-ray breast imaging techniques.

Key words: breast cancer, x-ray imaging, breast phantoms, 3D breast cancer models

[.  Introduction

These days, the development of realistic three-dimensional physical and computational models
of breast tumours with irregular shapes is essential. The existence of such models is a powerful
tool in the hands of engineers, doctors and medical physicists and provides great perspective to
researchers to use these models for development of new diagnostic x-ray technologies facilitating
the precise delimitation of tumour edges.

Scientists from the biomedical engineering unit at the Technical University of Varna work
in this area, both on modelling and simulation of computational breast phantoms and x-ray breast
imaging techniques. The proposal “Three dimensional breast cancer models for X-ray Imaging
research” had the European Commission approval and funding by the Horizon2020 programme.
The MaXIMA project was highly evaluated by the Research Executive Agency (REA), which is
an indisputable sign of the significance of this study [1].

II. Project Description

The main objective of MAXIMA action is to increase the research and innovation capacity
of the Technical University of Varna in the field of computational modelling of breast tumours
98



(including cancers with irregular shape) and their use in studies of advanced x-ray breast imaging
techniques, such as breast tomosynthesis and phase contrast imaging. For this purpose, a close
and sustainable collaboration with other two European Universities: the Katholieke University of
Leuven and the University of Naples — Federico Il working in the specific domain of modelling
and simulations dedicated for studies of x-ray breast imaging techniques was established.

For the purpose of better performance, management and monitoring of the results of scientific
work, project activities are divided into five work packages (WP). The first WP ,,Management and
Coordination® and the last WP ,,Dissemination and Exploitation” are required for project proposals
under the ,,Horizon 2020 program. The remaining three work packages reflect the specific goals
and outline the different stages of the MaXIMA project research. The diagram (Fig.1), describing
the stages of the scientific work,
clearly shows the formulated
project work packages:

WP2 - Advancement in
imaging biology samples.

WP3 — Advancement in
developing innovative methods prm—— D image of the tumo Database
for tumour modelling. : Zuiizin

WP4 — Reinforcing research - N7 \
capacity for effective use of cancer
models in breast imaging.

Reference data used for the
research are acquired from patient
specific data from CT and
tomosynthesis as well as images
of histological samples. They are
collected in the specifically
created and designed for the project
needs database shared amongst the
project members.

I

1 Physical model of the Computational tumor
| tumor model
|

|

C ational breast
model

_____ —_—— =

Physical breast model

Experimental testing of phase-contrast

Simulation experiment of phase contrast

Figure 1. Scientific work packages.

To succeed in creation of algorithms for modelling of tumours with irregular shapes, a
number of scientific events were planned during the first year of the MaXIMA project. These
include a training school on CT imaging of biology samples (WP2), regular work meetings with
medical doctors, thematic scientific seminar, Special Session on “eHealth and Networking for
Advanced Cancer Detection” as a part of the IEEE Black See Conference 2016. Specifically, the
training summer school was organized at the Technical University of Varna with a main lector
Prof. Paolo Russo from the University of Naples. The practical training of the young scientists will
be accomplished in modern equipped laboratories of the Katholieke University of Leuven and the
University hospital in Leuven, Belgium, in August 2016.

The concept for organizing these events throughout the project lifespan, in parallel with
the scientific work, on one hand, will increase the research capacity of the Technical University
of Varna team, and on the other, will ensure high quality of the results of the scientific goals. A
Compromise with the last would not be acceptable both from the European Commission, as well
as, by the local researchers and scientists, who follow strictly the implementation of each project
stage.

The accumulated database of 3D images of breast tumours and the increased knowledge level
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will enable the team to proceed with WP3 - Advancement in developing innovative methods for
tumour modelling. This is the scientific field in which engineers from the Technical University
of Varna have high experience. Within successfully completed European project PHASETOMO
[2], scientists from the Technical University of Varna updated the BreastSimulator software
platform [3] with additional modules for phase contrast mammography and tomography, which
opens possibilities to study the performance of these imaging techniques with generated computer
models of uncompressed and compressed breasts (Fig.2). This achievement has opened new
opportunities for further research and development in the field, and MaXIMA action is its natural
continuation.

Using the available patient specific data, first \\
attempts to segment breast tumours were accomplished. AR
The resulting images, achieved by the new algorithm \\\‘:\‘i@\
for tumours’ segmentation provide important i o \{g\,\
information about the tumours’ location, size, and ::‘:L“{?\i
visibility. Evaluation of the first segmented models was :‘\,\ \i\\tﬁ};‘
provided by medical experts in this field based on &}}\\:“&tﬁ
criteria such as degree of extraction of the tumour f\“\\f‘gé‘\
(complete or partial), extraction accuracy (only tumour e
formation or other tissue) and tumour shape. Periodic Figure 2. Computer breast model,

inspections and discussions with medical doctors are generated with the BreastSimulator:
planned during the whole project life-time, which is

expected to result in robust algorithms for the creation

of realistic computational tumour models. The requirement for proceeding to the next stages of the
project development will be the favourable opinion of the evaluators.

The successful tumour modelling will speed up the research in two directions: (a) Computer
modelling of tumours with irregular shapes and their inclusion within the computer models of
breasts, generated by the BreastSimulator software platform for the purposes of design, testing
and validating through simulation work of phase contrast breast imaging (WP4), (b) Creating
of physical models of tumours and breasts using the available 3D printer technologies. Two
of the technologies: the fuse deposition modelling and the stereolithography are well known
printing technologies and used by the team of Technical University of Varna. Recently, these
two technologies were used for manufacturing various phvsical phantoms of compressed breast
models (Fig. 3). These models will be used to
design, test and validate experimentally the phase
contrast imaging technique (WP4).

The role of physicists and biomedical
engineers involved in the project is to determine
the most suitable materials, which own similar
absorption and phase characteristics as these of
the human tissue for diagnostic x-rays. These
materials then will be used for the manufacturing |
of realistic breast phantoms with realistic healthy
and cancerous tissues. The team is currently
considering an innovative approach to improve Figure 3. Phantoms printed by TUV team.
the technology for manufacturing the complete
breast by simultaneously printing with two
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different materials.

The final stage of the research is related to the testing of the results obtained in the project
study. Both, computer simulations and real experiments with physical phantoms are planned. To
verify the accuracy of the first simulation results from phase contrast breast tomosynthesis, as
well as, to check the absorption and the phase characteristics of a set of materials, a proposal to
the European Synchrotron Radiation Facility in Grenoble, France was submitted in March and
recently approved.

Ill. Discussion and Conclusions

A characteristic feature of the MaXIMA project is its complexity. The relation between
different scientific stages is both horizontal within the activities of a specific work package itself,
and vertical — amongst several work packages. Parallel developments (computer simulation and
real experiments) are used in order to define and verify the accuracy of the results.

The excellence and sustainability of the project consists in the opportunity for wider
application of the developed tools and obtained results in future research application. The results
of a given scientific task in the corresponding WP may be combined into a product that can be
used for teaching and training purposes in Bachelor and Master of Science programs for students
and young researchers in the field. For example, the software platform BreastSimulator is very
useful for training of engineers and young physicians in computer modelling, visualizing and
determining the edges of tumours with irregular shapes. Phase-contrast computer simulator has
the potential to become an indispensable tool for training of radiologists and medical physicists.

The lack of realistic breast phantoms results in limited possibilities for testing new
imaging technologies, such as phase-contrast tomography and mammography. The challenge of
constructing variety of ratios for tissue composition of the breast has not yet been overcome.
Therefore, biomedical engineers, physicians, medical physicists and computer scientists work
together within the MaXIMA team, complimenting each other, in order to develop as realistic as
possible physical models of the woman breast. The success of this final phase of the project and
the potential verification of complex physical phantom would be a new impulse for X-ray imaging
research.
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IMPLEMENTING THE ‘ANTHROPOMORPHIC PHANTOMS’
EDUCATIONAL MODULE AT THE TECHNICAL UNIVERSITY OF
VARNA

Kristina Bliznakova
Technical University of Varna

Abstract: The Anthropomorphic Phantoms educational module has been successfully
developed to provide education and training of Medical Physics Experts and Biomedical
Engineers in the field of x-ray based diagnostic imaging. The aim of this paper is to report on the
implementation of this unique European training module at the Technical University of Varna,
Bulgaria. Seventeen participants from fourteen European countries participated in the face-to-
face part of the module. All lectures were led by worldwide recognized researchers in the field
of medical physics and biomedical engineering. The focus was on the practical work and the
development of work projects. All participants were very motivated and performed excellently
during the educational module. As a result, all of them passed successfully the final assessment
examination.

Keywords: anthropomorphic phantoms, computer simulations, education and training in
medical physics and biomedical engineering

INTRODUCTION

Anthropomorphic physical and software phantoms play a critical role in the
contemporary development of diagnostic x-ray based imaging techniques. They are a key
element used in designing, testing and evaluating the performance of the new forthcoming
imaging systems, prior to their implementation in clinical practice. Educational Module S
“Anthropomorphic Phantoms” is one of the 12 modules from the European EUTEMPE-RX course
[1], which can provide a proper education and training in the field of design, implementing and
use of anthropomorphic phantoms in medicine and scientific research. The European Training
and Education for Medical Physics Experts in Radiology course is a result of an EU FP7
project (partners shown in Figure 1), within the Euratom Fission Training Schemes in ‘Nuclear
Fission, Safety and Radiation Protection’ [2]. The collaboration between the partners lead to the
development of an EU teaching platform devoted to the education of Medical Physics Experts
in the field of Diagnostic and Interventional Radiology (D&IR). This platform provides a model
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training scheme that allows the medical physicists =
and biomedical engineers, working in the field of Norgs
diagnostics to reach a high level of knowledge, skills e
and competences. End users of this course were (a)
medical physicists and biomedical engineers working
in the departments of D&IR; (b) scientists who work
in R&D departments of European medical device
companies; (c) experts working for radiation protection
authorities; (d) students enrolled in MSc and PhD
programs.

Turkiye
Takey,

Figure 1. 13 partners from 10 EU countries
involved in the EUTEMPE-RX project.

The aim of this paper is to present the
implementation of this unique training module 5
from the EUTEMPE-RX project at the Technical
University of Varna, Bulgaria.

MODULE STRUCTURE

Module Description

The ‘Anthropomorphic Phantoms’ was the fifth module from the EUTEMPE-RX
course (Table 1) held at the Technical University of Varna, 7-13, September 2015 [2]. The main
goals of the module were to acquaint the participants with the role of the physical and virtual
anthropomorphic phantoms and the possibility of performing virtual clinical trials using existing
and testing new diagnostic technologies. Participants were encouraged to develop skills for
the design and evaluation of anthropomorphic phantoms, as well as, to design, implement and
evaluate virtual clinical studies with such phantoms, and to discuss and interpret the results of the
virtual studies.

Table 1. List of modules and organisers.

Ne  Module Organisers Ne  Module Organisers
Developments of the EFOMP & Servicio Advanced
profession and the . measurements of the Royal Surrey County
1 . Madrileco de 7 .
challenges of the MPE in performance of X-ray  Hospital, UK
) Salud, ES . .
D&IR in Europe. imaging systems
Radl‘auon b1o.l ogy fpr University of Pavia, cT {magmng and patient University Hospital of
2 medical physicists in 8 dose optimized with
. 1T L Lausanne, CH
Radiology objective means
. . N National Expert and
Basics of Monte Carlo Poly techmc Achieving quality n Training Centre for
3. . University of 9  breast cancer screening
simulation Catalunva and diaenosis Breast Cancer
Y £ Screening, NL
Fundamental physics of High dose X—ray Amer.lda.()spedahe.:roUn
. N procedures in iversitaria S. Maria
X-rays: energy, University of . . .

4 . 10 Interventional dellaMisericordia,
absorption and phase Ferrara, IT . . .
effects radiology and IT&ServicioMadrileco

cardiology de Salud, ES
Anthropomorphic Teghnlcgl Dosimetry, from University of Crete,

5 phantoms to assess University of 11 conceptus to the GR
clinical effectiveness Varna, BG adolescent
From routine Quality . N Per.sonneldo.s1metry,1nc KlinikumBraunschweig

Catholic University ludingtechniquesto . .
6  Assurance (QA) of X-ray 12 . . & University of
of Leuven, BE communicatepracticalr .
systems to advanced QA Giessen, DE
esultstotheusers
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Teaching Approach

Teaching methodology included e-learning and face-to-face approaches. The complete
course was organized in a blended format that included lectures, computer-based exercises,
visit to the University Hospital of Varna for experimental work and discussion sessions. The
online phase started 6 weeks before the face-to-face part. The topics covered during the online
phase are summarized in the screen shot of the online material for this module, shown in
Figure 2a. Each topic begins with a slide showing the learning goals of the topic, and then continues
with text, power point presentations, animated slide shows, interactive demos, video tutorials of
how to use the software tools in the design and applications of anthropomorphic phantoms, as
well as, recorded practicals. Examples for self-training and work projects implemented during the
course in Varna are also provided. Short quizzes are available within the chapters to check whether
the participants are advancing as expected. To advance with practical exercises, all software tools
which were used during the face-to-face part, were uploaded on a host site dedicated to the project.

The face-to-face part started on 7" September 2015 at the Technical University of Varna,
Bulgaria. The face-to-face component was organized in a mixed format that included mainly
computer-based exercises. The teaching approach included two invited lectures per day, tutorials,
practical sessions and project work. The face-to-face program is shown in Figure 2b. Lectures and
practical work were delivered to 17 participants from 14 European countries (Figure 3). All lectures
were led by worldwide recognized researchers in the field of anthropomorphic phantoms and their
use in the research and clinical practice, with focus on practical work and project development.

[ 905 Genen information Wonday | Tuesday | Wednesday |  Thursday Friday Saturday | Sunday
9:00
e e b s 3 Appiications of AP
Tooo | Mephantoms | “GRvinsee | o0 EmIng | AesiicstonotaP | forBreast
Detign and Composition of Software Anthropomarphic . (AP) e forBreastCT | Tomesynthesis
Piarkasa. 11:00 Demo, Practical
LS:I:‘V:: ks Lectures, Demos| Practcalwork | Lectures, Pracical
[ 1200
13:00 Lunch Lunch Lunch Lunch Lunch
B eesstsmuioner
LED Printingf3D lications of AP
_ . intingo doplationsotap| |
B rsnmagingsimutater 500 | Creating =z models  |Visitto the Medical|forPhase Contrast
- Phantoms Phantoms y Pl Imaging
FORR 16:00 inCT or scanning
- Practical work. of samples Lectures, Practical
Practicalwork || g oo po b
B} #5vications of Amthropomerpiuc Prantoms. 17:00 ] Freetime
o0 | Welcome
B e omensona g tooo | MO | Feetme | e
19:00 Aladzha Freetime Freetime
% Computational Models a3 Prototypes of Pysical |——— Freetime Dinner Monastery
4 20:00
http://www.eutempe-rx.eu Setheopomerphic Phartoms - Besest Exaenple

Figure 2. The teaching approach: (a) a screen shot from the online e-learning SEKOIA
platform depicting module “Anthropomorphic Phantoms”, (b) face-to-face program of the
“Anthropomorphic Phantoms” module.

During the face-to-face part, participants met the challenge to create anthropomorphic
phantoms by themselves using the dedicated software tools. They were also involved in unique
virtual clinical studies, like assessing the limitations of an imaging modality, optimising the
parameters of an existing diagnostic imaging modality, use of anthropomorphic (software
and physical) phantoms in the scientific research, e.g. in studies on the influence of the image
processing techniques on the quality of the obtained two- and three- dimensional images, studies
on image reconstruction techniques. A computational room with 20 workplaces equipped with 20
notebook-computers, each one of them having an AMD processor at 2.10 GHz, 4 GB of RAM, a
13.3” display and running 64-bit Microsoft Windows 8 were used in sessions. The teaching team
encouraged the participants to take their portable computers to Varna. Main reason is that it is more
convenient to work on them especially for project assignments. Also, most of the participants plan
to use the tools in their current research as well as in clinical studies.
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Figure 3. The participants in the face-to-face part of the module that took place in the
Laboratory on Innovation of the Faculty of Electronics, at the Technical University of Varna. The
room offered 20 workplaces equipped with 20 notebook-computers.

PARTICIPANTS’ RESULTS

Participant assessment consisted of a work project on a case study from D&IR, combined
with a written exam. The work project was given to the participants working in groups of two.
Establishment of working groups was based on a procedure of random members’ selection, at
the end of the first day. The projects were carried out throughout the face-to-face duration and
concluded with a short presentation. The written exam consisted of short questions and had
duration of one hour. The final assessment score was calculated on the basis of 60% project score
+ 40% written exam score. All participants passed successfully the final assessment.

The module itself and the team, who developed 100
the educational material of the module, were 75
also evaluated by the participants. The feedback
showed that this is one of the very successful
modules. For example, Figure 4 shows the response
of the participants on the question: How likely 00
is it you would recommend the EUTEMPE-RX
Anthropomorphic Phantoms module to a colleague?

50

25

1 2 3 4 5 6 7 8 9 10

Figure 4. Feedback from the participants.

CONCLUSIONS

The module “Anthropomorphic Phantoms” was successfully run at the Technical
University of Varna, Bulgaria. Due to the success of the EUTEMPE-RX course, all the
modules will be rerun from the autumn of 2016. “Anthropomorphic Phantoms” is scheduled
for May, 22-26, 2017. Selected project works are currently under detail development and will
be submitted for publication. In addition, two participants already started PhD work on topics
related to computer modelling of breast tumours and new breast imaging techniques.
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Abstract: Breast cancer remains the most common cause of death for women below seventy years
of age. Although, screening nowadays is a common practice the standard tools for such procedure
in some cases of breast cancers are not as efficient as desired. New approaches are constantly
being developed to detect and diagnose the cancerous formations as earlier as possible. These new
techniques require extensive optimization of parameters which is best performed with computer-
based models. Our main objective is the creation of comprehensive breast cancer computer
database for the purposes of developing, testing and optimizing new x-ray imaging techniques.
This paper reports on a semi-automatic approach for segmentation of cancerous tissue extracted
from patient specific CT datasets and the creation of solid breast cancer models.
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INTRODUCTION

Breast cancer is the leading cause of death for women below seventy years of age. In Europe, one
in ten women will develop breast cancer in her lifetime. Early diagnosis is recognized as a critical
factor that improves the chance of survival. Nowadays, the standard tool for breast cancer screening
is the digital mammography. However, screening and diagnosing cancers hidden in breast dense
parenchyma with digital mammography remains a challenging task. Approximately 10% to 20%
of palpable breast cancers are still not visible in planar mammograms due to insufficient soft
tissue contrast and the effect of overlying structures in this modality [1]. New approaches to
breast imaging are continuously under development. Breast tomosynthesis is one such approach.
This technique is able to produce three-dimensional (3D) structural information of the breast
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in which the influence of overlapping tissues is greatly reduced and the accuracy of cancer
detection is increased, particularly for breast masses [2]. Another approach is the breast CT [3].
The introduction of these techniques for routine screening mammography requires optimisation of
parameters and algorithms, which process is best carried out by using computer models.

Our long term goal is to create a computer database with breast cancer models for the purposes
of studies of new x-ray imaging techniques applied to breast. The main contribution to this aim is
to develop segmentation algorithms for breast masses with irregular shapes from patient specific
data. This paper presents a semi-automatic algorithm for segmentation of cancerous tissues from
CT patient images.

CT IMAGES

Two sets of abdominal CT images were obtained at the University Hospital “Saint Marina” in
Varna, using SOMATOM (Siemens). The acquisition was made by utilizing a standard protocol
that provides images of size 512 x 512, 16 bits grey level resolution. For convenience further on in
this paper the two sets of CT images are referred as S1 and S2. The thickness of the slices is 3mm
for both cases, while the number of slices is 177 and 134 for S1 and S2, respectively. The images
are with square pixel size of 0.9766 mm for S1 and 1.2695 mm for S2.
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Fig. 1. Block diagram of the algorithm for breast cancer segmentation.
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The findings on the CT images were classified as malignant tumors by an experienced
radiologist who works in this area. The two cancer formations are characterized with different
size and location within the breast. Specifically, twenty-two slices were found to contain
information about the malignant tumor formation in S1 and thirty CT images in S2. All images
were anonymized prior processing.

SEGMENTATION ALGORITHM

The obtained DICOM images were processed to leave only the information about the breast
cancer by applying an in-house developed algorithm for semi-automatic segmentation. The main
stages of the proposed algorithm are shown in Fig.1, where CT images correspond to slices taken
at different location in the patient CT scan.

Initially, a region of interest (ROI) is selected for each of the slices, in order to reduce the
size of the segmented area and therefore to improve the efficiency of the proposed segmentation
algorithm. From the selected ROI, a binary mask is generated, where the values of the pixels inside
the ROI are set to ones and values of the pixels outside the ROI to zeros. The generated masks
are then applied to the slices from the CT sets which results into the desired area subjected to
segmentation. Consequently, the preprocessed CT images were subjected to image thresholding.
The threshold value was chosen based on an in-house developed adaptive thresholding algorithm.
Thresholding is a necessary process, which results in rough segmentation of the cancerous tissue.
Further on, the CT images were converted to binary images on a pixel by pixel basis, as the values
of the pixels which do not belong to the breast cancer were set to zero, while these which belong
to the cancerous tissue were set to one. Although S1 responded well to this technique the case
of S2 proved more challenging. Due to the increased image noise in the images from set S2, the
segmented final cancer volume did not appear solid. This issue opted for a multiple iterations of the
morphological operation dilation followed by an erosion operation, both performed with a small
sized diamond-shaped structuring element. These operations correct the existing imperfections
caused by the noise while maintaining the shape of the segmented objects (Fig.2).

Fig. 2. Originally segmented image, dilated image, eroded image
(from left to right).

However, often in the different slices, for both image sets, objects not containing cancer
information were segmented to belong to cancerous tissue. For convenience, these objects are
referred as artefacts. To lower the need of interactively removing artefacts, a series of image
processing operations were applied to the already segmented images (in binary form).

In order to remove smaller artefacts morphological area opening was applied to each slice,
where objects with a given maximum number of pixels were excluded. In the case of S1, objects
with fewer than 50 pixels seemed appropriate for removal. Nonetheless, attention should be paid
to the parameters of the area opening operation as cancer information could be lost due to its size
in some slices. Such is the case of S2, where in order to preserve information about the malignant
formation, objects with no more than 5 pixels were removed.
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Finally, morphological erosion with a diamond-shaped structuring element was performed on
each slice followed again by a morphological area opening to eliminate any remaining artefacts.

The segmented volumes are then stored in a 3D matrix. Post-processing of the 3D models
includes the application of different 3D filters which results in smoothing the edges of the voxelized
computational cancer model (Fig.3), as well as interpolation techniques to scale properly the final
model.

Fig. 3. 3D models of the segmented malignant tumor formations from S1 and S2.

EVALUATION

An experienced radiologist evaluated the realism of the new computational breast cancer
models. The created computational based breast cancer models were stored in a database with
detail information for the size, the origin and the description given by the pathologists. The
subjective evaluation showed satisfactory realism of the generated 3D computational models.

CONCLUSION

This paper presented preliminary results of the development and application of an algorithm
for segmentation of breast cancers from patient specific CT images. Next is to create more
computational models of breast cancers, which will be used as a base for the modelling of realistic
mathematical models of breast cancers. The achieved results, which apart from applications in 3D
breast imaging research, are also encouraging for educational and training purposes.
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Abstract

In 1996, the International Commission of Radiological Protection introduced the concept of
the ‘diagnostic reference level’ (DRL), which is an important tool for optimization of patient dose.
Following the concept of DRLs, dose reduction in diagnostic and interventional x-ray procedures
is seen. The DRLs are set by means of national dose surveys. A third national dose survey in
Bulgaria is starting soon. Data will be collected with an on-line based platform, accessible via
Internet browser. The access to the system is free of charge. Data for radiography, mammography,
fluoroscopy, computed tomography examinations and fluoroscopically guided interventional
procedures. Every user who is sending data using the on-line platform will automatically receive
estimation of the own local typical patient dose with the current national DRL. The on-line platform
is expected to enhance the process of gathering patient data and establishing DRLs in Bulgaria.

Key words: Diagnostic reference levels, on-line based survey, optimization of patient dose

MenuuuHcKaTa paguosiorus € ejHa OT Hall-TeXHOJIOTHYHHUTE U Hal-Obp30 pa3BHBAILUTE CE
JISUIOBE Ha MEAMIMHATA, B KOSITO CE BHBEXK/IAT HENPEKbCHATO HOBU METOAN U HOBU TEXHOJIOTHH.
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ToBa OT CBOsI cTpaHa BOMU 10 MONOOpSBAaHE W 3HAYUTEITHO Pa3IIMPSIBAHC HA JHATHOCTHYHUTE
U JIeueOHU BBE3MOXKHOCTH TIPH peiniia 3a00JsIBaHUS Ha Jiella U Bb3pacTHU. B pe3ynTar Ha TOBa,
OpOST Ha PCHTTCHOBUTE U3CJICABAHUS B CBETOBCH MaIad ce yBeimyara ¢ nmpudmusurenso 130 %
mpe3 2008 1. cipsimo Te3u npe3 1988 r. MeaunuHCKOTO 00IPYBaHE € OICHSIBAHO KaToO BTOPO IO
MPUHOC B KOJICKTHBHATA JI03a HA HACCIICHUETO CJIe]] OOTBYBAHETO OT €CTECTBEHH M3TOYHHIIU H
II'BPBO OT TEXHOTEHHUTE U3TOUYHULH [1].
[Mopanu Ge3criopHara 1mosn3a 3a MarueHTUTe, IPAHKIIX Ha J03aTa MPU MEUIIMHCKO 00JIbUYBaHE
HE ce mpuiarar. 3aToBa HaMaJIIBaHCTO Ha PUCKA, CBbP3aH C OOTBYBAHETO, CE MOCTUTA, KAaTo
ce crasBar JpyruTe JBa OCHOBHHU NMPUHIMIA HA paJMdallMOHHATA 3alllUTa - BCSIKO MEAHIIMHCKO
oOnmpuBaHe Aa ObJe M0Ope 000CHOBAaHO W onTUMH3UpPaHO. OOOCHOBABAaHETO HA MEIUITUHCKOTO
00NBYBaHE O3HAUABa, Y€ PCIICHUETO 3a MPOBEXKIAHE HA JAJICHO W3CIEIBaHE TPsOBa 1a Obie
n00pe 0OMUCIICHO, a TUArHOCTUYHATA MH(DOPMAIIHSI, KOSITO IIIe Ce MPHUI00ue, 1a € ChC 3HAUUTEITHA
MO-rojisiMa CTOMHOCT OT €BEHTYaJHHMsI PUCK BCIEACTBHE Ha H3ciefBaHeTo. OnTumuzanusTa
03HaYaBa W3IOJ3BAHETO HA MHHUMAJHATA BB3MOXKHA J103a Ha OONBYBAHC HA TAIMCHTA,
ocHUrypsiBaiia HeoOXoauMara AWarHoCTHYHa uH(popmanus. ToBa MOXe Ja Ce IMOCTHTHE KaKTO
Ype3 yChBBPIICHCTBAHE HA JUATHOCTUYHATA allaparypara, Taka ¥ 4ype3 MoJo0psBaHe Ha HEHHOTO
U3II0JI3BaHE, T.€. Upe3 HeMPEKbhCHATO MOJ00PABAaHE HAa PAHOIOTHYHATA IpakTHKa. Karo cpeictBo
3aImporieca Ha OIITUMU3AIIHSI ¥ BaJKHA [ThPBa CTHITKA 32 ITOT00PsIBAHE HA TPAKTUKATA, MOXKE 1 CITYXKH
KOHIIETIUATA 3a AnarHoctinyunTe pedepentnu Husa (JAPH). Konnenuusra 3a /IPH e npuioxena
3a WBPBU BT BbB BenukoOputanus [2] u B CkaHmuHABCKHTE cTpaHd [3]. MexmayHapomHaTa
koMucwHst 3a paguoniornuna 3ammra (MKP3) B myomukarust 60 ot 1990 1. BpBek/Ia KOHIICTIITUATA
3a ,,0rpaHUYUTEIN Ha JT03aTa™ WK ,,HUBa 3a MPoBepKa““[4], cien koeto B myoOnukaius 73 ot 1998
r [5] pa3BuBa Ta3u KOHIICIIUS W BHBEXKIA TCPMHHA , JUATHOCTHYHO pedepeHTHO HUBO™. To3m
TEpMHUH e IpueT 1 eunupan B lupexrusa 97/43 EBPATOM na CwBera Ha EBporna ot 1997 1. [6],
Karo ,,HUBa Ha J103aTa Ha MalMeHTa Ipyu MEIUIUHCKA PEHTI€HOBU JUArHOCTUYHU H3CIIEBAHUS,
WIM HWBAa HAa AaKTHBHOCT Ha BBBEICHHSA paaropapMaileBTHK IPH HYKICAPHOMEIUITTHCKH
H3CIeABaHMSI, 38 TUMIMYHU M3CJIEBAHUS 32 TPy OT MAlMEHTH ChC CTaHAAPTHU pa3MEepH, WU
3a cTaHAapTHU (haHTOMH, KOUTO C€ OTHACST 3a IIMPOKO PA3MpPOCTPAHCHU THUIIOBE PalUOIOTHYHH
ypenou“‘[6]. KonnemnusTa e 3ana3ena u B HoBata [Jupekruna 2013/59 EBPATOM or 2013 r [7].
JuarHoctuuHUTE peepeHTHU HUBA CE OTHACSIT CaMO 3a TPYIH OT CTAHIAPTHH MAIIMEHTH U HE
MOTar Jia CIy’KaT 3a CPaBHEHHUE C J]03aTa Ha OTJICJICH IMAIUCHT. B CBETOBCH Mamad METOI0IOTHATa
3a MPOBSXKIAHE HAa HAIMOHAIHHU MPOYYBAHWS HE € CTaHIapTH3MpaHa U BCSKA CTpaHA H30Wpa
MOJIXOISALIUTE TOAX0J U MeTofoorust 3a onpezaensine Ha JJPH. TlpenopbuBa ce Besika abprxkana
na oripeenu cBou HarmoHaHu [IPH, Ha Oa3ara Ha cCOOCTBCHH MPOYYBAHMUS, a IPH HEBB3MOXKHOCT
3a TOBa Ce JIOIycKa Jia ObJaT MOJI3BaHU JAHHU OT JPYTH MPOYYBaHUS, HO ChC CXOJHA TPAKTHKA
u amaparypa. B Opnrapckoro 3akonomarenctBo Jupekrtusa 97/43 ma EBPATOM e BbBenmeHa
ype3 Hapemba 30 ma MuHncTepcTBO Ha 3apaBeomasBaHero or 31.10.2005 r [8]. CeriacHo
w1.29 or Hapenda 30, HanmoHasHUAT HEHTBHP MO PagroOHONIOTHS M pajHMallMOHHA 3aIlnTa
(HIIPP3) e 3ambiokeH a MPOBEKIa HAIIMOHAIHU IIPOYYBAHUS HA JIO3UTE HA MALUCHTHUTE, C IIEI
onpenensae Ha J[PH. JleueOHUTE 3aBeicHUS ca [UTHKHU J1a ONIPEACIIAT TUITHYHUTE 03U 3a BCCKH
OT PCHTTCHOBHUTE KaOWHETH W Ja TH cpaBHsBar ¢ HanumoHnaituute J|PH. lpu nposexmaneTo Ha
HAI[MOHAJIHO MPOYYBaHE € HEOOXOIUMO Jla ¢ HalpaBu MOA00p Ha PEHTTCHOBUTE M3CIICIBAHUS H
nporenypu. B 3aBUCHMOCT OT W30paHUTE HU3CICIBAHMS, CE€ M30UPAT U3MEPUMH TO3UMETPHIHH
BEJIMYUHH, CBBP3aHU C JI03ara Ha nanueHTa. Clie/l MOCTHIIBAHETO HA HEOOX0MuMust Opoil TaHHH,
cJiesiBa Jia ce U3BBPILHU AeTalIeH CTaTUCTUUECKHU aHAITU3 Ha pa3NpeesIeHUETO Ha I03UMETPUYHUTE
BenmuuHH, KaTo JIPH 3a KOHKpPETHO M3CIie/IBaHE Ce OMpPE/eIis Hall-ueCTo KaTo CTOMHOCT, OH3Ka
JI0 TPETHUSI KBAPTUII OT CTATUCTHUYCCKOTO PA3Ipe/eliCHIE Ha TUITMYHHUTE JO3U OT BCUUKH ypeIoH,
npenoctaBuin qanuu. CtoiiHocTUTe Ha Taka nonyuenute JIPH He ca rpanuiiy Ha jo3ara U HAMaT
3aIBJDKUTEIICH XapakTep. AKO THIIMYHATA 1032 32 KOHKpeTHa ypenoda e mo-pucoka ot JAPH, wim
e MHoro no-uucka ot JIPH, ciensa na ce u3cnenBa mpuuuMHaTa v Jia OpeArnpueMar AeicTBus 3a
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IMMpoMsHa B MPpaKTUKATA. BCJ'IeJ_'[CTBI/Ie Ha Mpujiarane Ha I[PH, B MHOI'O IbpiKaBUu C€ Ha6moz[aBa B
pas3jiniHa CTCIICH HaMaJICHUE Ha J03aTa NpU JUArHOCTUYHU U3CJICABAHUSA U MHTCPBCHIIMOHAIHA

nporenypu [3,9-11].
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®urypa 1. JIPH 3a Hixom peHTreHorpaguyHu wH3cieaBaHus BbB BenmkoOpurtanus
YCTaHOBEHH OT NpoyuBaHus nposeaeHu npe3 2000 u 2010 r [9,10].

Hocera B Bbbarapust ca mpoBeaeHH JBe MallaOHU HAIMOHAJIHW NpOy4BaHHs. Broporo
NpOoyYBaHe TO0Ka3a HaMalsiBaHE Ha TUIMYHUTE JIO3M IPU MOBEUETO HM3CJCIBAHUS B CpaBHEHHE
C IBPBOTO NpoyuBaHe HamansBaHeTo Ha TUNMYHATA J[03a € MOCTUTHATO 4pe3 MopoOpsBaHe
Ha PajMoJOTMYHATa MPAKTHKA MPH MPOBEKIAAHETO HA HAKOW M3CIEABAHMS M CHINO Taka 4ypes3
MO/IHOBSIBAHE Ha paJUOJIOTHYHATa amaparypara B JiedeOHHMTe 3aBeneHus. Hampumep, npu
aHaJM3a Ha JaHHUTE OT BTOPOTO HAIMOHAJIHO Npoy4yBaHe Oe HaOJIOIaBaHO MO-ToJisiMa 4eCcToTa
Ha M3M0JI3BaHE Ha Taka HapedeHara “TBbpJa TeXHHWKa”, BOJEIIO JI0 HaMallsiBaHe Ha e)eKTUBHATA
no3a Ha nanuenture| 12]. IIpe3 2016 crapTupa TpeTOTO HAMOHAIHO MPOYyYBaHe, KaTo JaHHUTE
e ObaaT ChbOMpaHU MOCPEACTBOM MHTEpHET Oa3upaHa ruiar)opMa 3a JUCTAHIIMOHHO I0aBaHe
Ha HeoOxonumuTe Aanuu [13]. Jlomycka ce rogaBaHe Ha JaHHUTE CBILO M Ype3 CTaHIaPTU3UPAHU
dbopmyisipu, kouto na Owvaar wmsnpamanu g0 HI[PP3 B enekTpoHeH WM XapTHCH BapHaHT.
[Tnarpopmara e paspaboreHa ot ,,Codryepna kommanus™ mo nopruka Ha HIIPP3. JlocThmbt
JI0 Hest MOXKe J1a ObJie OCBIIECTBEH Upe3 CTaHIapTeH MHTEPHET Opay3bp U € HAIThJIHO Oe3IUIaTeH.
[Tnaropmara 1mo3BONISIBa HA PETHCTPUPAHUTE MOTPEOUTENH, B 3aBUCHMOCT OT HMBOTO MM Ha
JIOCTBII, JIa U3IIpalliaT JaHHH 33 MPOBEACHUTE M3CICABAHUS HA TAlEHTHTE 10 IEHTpaJIn3upaHa
0aza jaHHH.

B cucremara morar na ObJar BBBEXIAHM JAHHH OT pEHTreHorpadcku, mMamorpadckw,
PEHTIEHOCKOIIMYHH, KOMITIOTBP-TOMOrpad)cKu M3CIeBaHUS M MHTEPBEHLIMOHAIHH IPOLIEAYpPH
MOJI PEHTTEHOB KOHTPOJ. J[aHHWTEe Morar Jia ce BbBEXJAaT OT OTOPH3MPAHU IMOTPEOHUTENH OT
BCHUKH JieueOHH 3aBe/ICHUs 32 OOJHUYHA U U3BbHOOJHWYHA MOMOIL, IIPOBEX/AIH TE€3U BUIOBE
W3CIIC/IBaHNSI ChC CHOTBETHHUSI BHJ PEHTICHOBA araparypa. [IpernopbyuTelHO € JAaHHHUTE Ja
Ob/aT cCbOMpaHU U BEBEXKIAHU OT MEMLIUHCKN (DM3HK, PEHTI'€HOB JIAOOPAHT MM OTTOBOPHHK IO
paauanoHHa 3amuTa. [Ipeau 1a mpucThM KbM BbBEXK/IaHE Ha JAHHU 3a MAIINEHTa, [IOTPEOUTEIIST
TpsiOBa J1a BbBeJle OCHOBHA MH(pOpMaIs 32 KOHKpPETHaTa peHTreHoBa ypenoa. [Ipean BpBexkaane
Ha JIaHHWTE B OHJIalH ruiar)opmara, BCEKH PErHCTpUpaH MOTPeOUTEN MMa Bb3MOXHOCTTA Ja
CBAJIM M 3alMIIe CTaHAApTH3MpaH (QOPMYISIp ¢ KPaTKM WHCTPYKIMH OTHOCHO HEOOXOIMMHUTE
JIaHHY 33 ChOTBETHUS B M3cieBane, BbB hopmar Ha Excel®. /lanHuTe 3a nanueHTa, KOUTO ce
perucTpupar ca 1o, Bb3pacT, PbCT, TeJIeCHA Maca, IPOEKLUs, CJICJBAHN OT CKCIIOHAIMOHHHTE
JIaHHY 1 M3I10JI3BaHa peHTreHorpadcka TeXHUKa 3a KOHKPETHHS BUJI U3ciIeaBane, karo: kV, mAs,
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ms, 06110 Bpeme Ha ckonust, DAP (KAP), CTDIvol unu CTDIw, Opoii cepun/azu, koMOUHAIHS
aHoqHa MumieHa-GuaTep u ap. [lnardopmara M3BBpIIBa aBTOMAaTHYEH CTATHCTHYECKH aHAIIN3
Ha 0a3a BBBEJCHUTE OT MOTPEOMTENs JaHHU. 32 BCEKH BHJ M3cielBaHe TpsiOBa Jla ce BbBeAaT
JaHHM 32 noHe 20 Bb3pacTHH MAlMEHTH, HE3aBUCHMO OT T10J1a, ¢ TeJecHa Maca Mexay 50 u 90
kg, monOpanm Taka, ye cpeHOapUTMETHYHATa cToitHOCT 1a Obae (70 + 3) kg. Ako u3cienBaHeTo
ce MpOoBeX/Ia CPAaBHUTEIHO PSJIKO, ce JIOMyCKa Jia ce BbBe/aT JaHHu 3a rnone 10 nmanuenTa. Bo3
OCHOBA Ha TOJTyYeHaTa CTOWHOCT 3a J03aTa Ha IalleHTa, BCeKH OTPeOUTEN NMa BE3MOXKHOCTTA
Jla HalpaBH CIIpaBKa 3a THITMYHATA /1032 C KOHKpPETHAaTa PEHTI'eHOBA ypenada W Ja s CPaBHH C
aKTyaJHOTO HAIMOHAJIHO TUarHOCTUYHO pe(h)epeHTHO HHUBO.

Upes ch3najeHara oHiIaliH margopMa ce OuakBa yJIeCHsSBaHE Ha Mpolieca Mo ChOupaHe Ha
JIaHHY 1 ChOTBETHO MOJIIOMAaraHe Ha Ipoleca 1o ONTHMU3UpaHe Ha PSHTTCHOBUTE M3CIIEABAHMS
U TIPOLIEYpH, ITPOBEXKIaHH B bbarapus.
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PAIMAIIMOHHO UHAYHUPAHA KATAPAKTA: UCTOPUYECKO
PABBUTHUE HA HAYYHUTE 3HAHUA 1 HOPMUTE 3A
PAJIMAIIMOHHA 3AIIUTA. U3CJIEABAHUSA B BbJIT'APUS.
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RADIATION-INDUCED CATARACT: HISTORICAL DEVELOPMENT
OF SCIENTIFIC KNOWLEDGE AND RADIATION PROTECTION
LIMITS. RESEARCH IN BULGARIA.

Anna Zagorska'?, Desislava Ivanova?,
Zdravko Buchakliev?, Jenia Vassileva*

1Medical University Sofia, Bulgaria
2National Centre of Radiobiology and Radiation Protection, Sofia, Bulgaria
3University Hospital ,,City Clinic*, Sofia, Bulgaria
41AEA, Vienna, Austria

Abstract. Radiation-induced cataract was found soon after the discovery of X-rays.
The lens is the most radiosensitive tissue in the eye. Over the years the equivalent dose
for the eye lens was reduced 15 times. The current annual dose limit in International Basic
Safety Standards and the relevant Bulgarian legislation is 20 mSv/a. Radiation protection
and dosimetry should be optimised for exposure to specific tissues, particularly the lens of
the eye. The aim is to achieve the best assessment and to reduce the occupational exposure
through various practical approaches.

Keywords: radiation-induced cataract, dosimetry, calibration, eye lens dosimetry
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1. BeBemenme. CBBPEeMEHHUTE MPETNOPBKH OTHOCHO  paJHaIlOHHO-MHIYIIMpaHaTa
karapakta (PUK) ca cecTaBeHH BB3 OCHOBAa Ha MPEANONOKCHHUETO, Y€ Pa3BUTHETO H €
JICTEPMHUHUPAH MPOILIEC, U3UCKBAII IIpar Ha J03ara 3a Bb3HUKBaHETO il. dakTopu, onpeessiu
npolieca, ca roJieMHHara Ha J103ara, MPOJbKUTEIHOCTTa Ha O0I'bUBAHETO, BU/Ia HA JIbUCHUETO,
reHeTHYHaTa NPeIpasnoiIoKeHOCT, AMabeThT U Ip. Hsikon n3cnenoBaTenn n3ka3par XMIoTesara,
ye PUK e croxactuueH mporec, HO 3a TOBa BCE OIIE JIMICBAT YOGTUTENHH J0Ka3aTesICcTBa.
[IspBUTE M3CHeaBaHMS yCTAHOBABAT Ipar Ha J03aTa 3a Bb3HHMKBaHETO W Mexay 5-15 Gy. Te
ce OCHOBaBaT Ha KPAaTKOCPOUHH HAOIIOJEHUS, JIMIICA HA JIOCTATh4YHO YyBCTBUTEIHU METOIH 32
OTYMTAHE HA PAHHW U3MEHEHHS B JICIATa, a ChIIO Taka U OTHOCUTEIHO MaIbK OpOil HabITIo1aBaHk
nuIa, o0nbUeHH ¢ 103U nox HAkonko (Gy. C mogoOpsBaHETO Ha METOIUTE 33 PETHCTPHpaHe Ha
MIPOMEHHUTE M YBEJIMYaBAHETO HA KOXOpTara Ha M3CJICIBAHMUTE JIMIA CE YCTAHOBSBA, Y€ OYHATA
Jienia € €aHa OT Haﬁ-HBqGQyBCTBHTCHHHTe THbKaHU B OpraHMW3Ma, KaTto 3a6eHe)l(I/IMI/I U3MCHCHUS
npu Hest HacThnBar mpu 1034 0,2 - 0,5 Gy (ICRP, 2007).

O6o0ueHnTe 10 MOMEHTA Pe3ylTaTd 3a PaHHO TOMBTHIBAHE INPEICTABISABAT ApTyMEHT
B TI0JI32 Ha HaMaJsBaHETO Ha Mmpara Ha jgo3ara u mpe3 2011 r. MexayHapoaHaTa KOMHCHS IO
panuonoruyna 3ammta (MKP3) npeayioxxu HoBa mparosa mo3a ot 0,5 Sv nipu ocTpo o0abUBaHe U
chIIaTa Mparosa J103a Npy MPOTPaxUPaHo/XPOHUYHO 00TbYBaHE.

lonummza rpanuna 3a eKBUBAJCHTHA J03a Ha O4HaTa jema. B kpas Ha 70-te roquan MKP3
MOCTaBsI KaTo LeJl Ha pa/IalliOHHATa 3alllUTa TPEAOTBPATSIBAHETO Ha MOsBATA HA IETEPMUHUPAHH
e(eKTH 1 OrpaHMYaBaHETO Ha croXxacTHuHHTe edektu 1o npuemianBo HUBO (NEA, 2011). [1pe3
nocnennute 40 roguHU, B pe3yATaT OT HATPYIIBaHETO Ha HayyHuTe mo3Hauust, MKP3 npeanoxu
HSIKOJIKOKPATHO HaMallsiBaHE Ha TONUILIHATA TPaHWIA 3a OYHATa Jiella 3a MepcoHalia, KOHTOo
pabotu ¢ W3TOUHHIM Ha HoHm3upauy JedeHus (Pur. 1). AxTyanaHara ToAWIIHA TpaHUIA Ha
eKBHBAJICHTHATa 71032 3a o4Ha Jema ¢ 20 mSv. B moxmag 57 nva MKP3 3a onenka Ha 1o3ata 3a
OyHaTa Jiela € MpeIoKeHa BeInYrHaTa HHINBHyaJeH 10308 ekBuBaneHT, Hp(3), n3mepsan B
mSyv 3a npiadounHa 3 mm B Meka Thkad (ICRU, 1998).

2. TlpodecuonaneH puck. MHOXKECTBO aBTOPH H3CIICABAT PA3IHMUHH IPYIIH MPO(HECHOHATHO

. 3aeTH JIMLA C Bb3MOYKHOCT 32 HaJ/IBUILIABAHE HA TOJIUIIIHATA IPaHKLA
| 3a ouHa Jiema. Mex/yHapojHara areHIMs [0 arOMHa CHEeprus

- Ha-001110 Ompenestst Te3 IPYIH KaTO MEIUIIMHCKH CIICIIHATUCTH,
pa60TeI_[II/I B MHTCPBCHIIMOHAJIHATA PEHTTCHOJIOTUA, CICIIUATINCTH,

oW WM. B = paloreuy B sApeHara eHeprerTvka u Apyru crneuuamuctu (IAEA,

(2977) (1991) (2007) Statement(2011) 20 1 3 )'

Dueypa 1. Cpasnenue na WscnenBanust B bwarapus. B bbirapus npoyuBaHusTa
coduunama epanuya na dosama sq 33M0UBAT C METUIMHCKUTE CHIEIUAIUCTH, paboTely B ”HBa3WBHATA
OuYHa Jlewa 3a NepCoHAll. o6pa3Ha JAArHoCTUKa M HWHTCPBCHIHMOHAJIHATA PEHTTCHOJIOTUA
U KapJauoJiorus. HpI/I‘II/IHaTa 3a TOBa €, Y€ MHTCPBCHIIMOHAIHUTE
MIPOLIEYPH ca cpell Hall-MOJEpHHUTE U ObP30 pa3BHBAIIM CE METOJM 332 00pa3Ha JHAarHOCTHKA,
BCE IIO-MHTCH3UBHO 3aMCEHSILM TPAAULMOHHUTE PUCKOBU XUPYPrUYECKUM HHTEpPBEHUUU. Te3u
mpoueaypu € U3BbLPIIBAT MO PEHTTCHOB KOHTPOJ M JICKaAPUTE U ITOMOIIHUAT IIEPCOHATI CE HaMHpaT
B IIPOLIEyPHOTO MMOMEIICHUE, YECTO 0e3 HaJIMYMeTO Ha KaKBUTO M Jia OMJIO 3allMTHHU CPEJCTBA.
[TpoMenuTe B o4yHaTa Jielia BOAAT [0 HapyllaBaHe Ha 3pHTENHATA OCTPOTA M HaMallsiBaHE Ha
cyOeKTHBHATA OIIEHKA Ha 00pa3a, KOeTo MOKE J1a I0BEJIe 10 MPOMSHA Ha U3IMOI3BAaHUTE PAOOTHH
XapaKTepUCTUKH Ha PEHTIeHOBAaTa ypeaoa.

RELID (Retrospective Evaluation of Lens Injuries and Dose). [IpoyuBanero 3a Bearapus
e nposeaeHo npe3 2009 roguHa ¢ y4acTHeTo Ha MEXIyHaponHu crernuanuctd oT MAAE u ot
HIIPP3, Cekuus ,,Paguanmonna 3amura npyu MEIUITUHCKO 00IbUBaHE ™ M €KCIEPT-0PTAIMOJIOT.
VYyacTBar 18 HHTEpPBEHIIMOHAIHN KapANOJIO3H, KaTo MpH 22 % OT TAX ca OTKPUTH IOMBTHIBAHUS;
24 MeauIMHCKH cecTpu - 42 % ca ¢ OTKpUTH MOMBTHSBAHUS, a IPH KOHTpoJIHATa rpymna ot 20
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JIyIIn, HepaboTely ¢ HoHu3npamy JpueHns — 8 %. BaskeH MOMEHT B TOBa IPOyYBaHE € HEe CaMo
U3CJIEBAHETO Ha ChCTOSIHUETO Ha OYHATA JIEIIa, HO ¥ ChIIBTCTBAIAaTa aHKETa OTHOCHO TPYOBHUS
CTaX B Cpe/ia Ha HOHM3MPAIIX JIBYCHUS, €CTECTBOTO Ha pad0Ta, U N3IMOI3BAHETO HA JTHYE3aAUTHH
CpecTBa OT BCSKaKbB BUJ. M3cnenBaneTo mokasa, 4e 3allUTHYU OYMJIA U €KPaHM CE€ U3MOI3BAT
HEpPEJOBHO WM HE CE€ U3IOI3BAT, a HEMPEKbCHAT JO3UMETPHUEH KOHTPOJ Ha MPAKTHKA HE ce
U3BBPIIBA.

W3mepBaHus B peanHo Bpeme. B mpoydBaHeTO ca BKIIOUEHM MEIUIMHCKU CHEIHATUCTH,
U3BBPUIBALIY MPOLETYPH MO PEHTITEHOCKONINYEH KOHTPOJI B YPOJIOTUATA, TaCTPOSHTEPOIOTHSITA
W OPTOIIEANUSATA, 32 KOMTO Ce MpeJronara, 4e JIMcara Ha 3allUTHU CPEACTBa OW JoBena 110
Ha/IBUIIaBaHE HA TPAHMIATA Ha J03arTa.

W3mepBanusTa ca u3BbpIIeHH ¢ esiekrponer qo3umersp Tiin EDD 30 (Unfors) u e HarrpaBena
OLICHKA 3a TOAMIIHOTO HAaTOBapBaHE Ha OYHAra Jiema. Pe3ynrarure ca mpeacTaBeHH B TaOnuia
1. 1 B TpuTe npoy4BaHUs € HAJHIE Bb3MOXKHOCT 33 HaJBMIIABAHE Ha IPaHUIlATa 3a 103aTa 3a
OYHA JIella, KaTo B HIKOM CJIydau TOBa € 3a IOBeue OT €AMH WIEH OT ekumna. B oproneauuHoTO
OT/EJICHHE OLIEHEHAaTa J103a € MOj FOAUIIHATa IrpaHulla, Ho € Haja 15 mSv. Cnopen dupekTuBa
2013/59/EBPATOM 3a ompefenisiHe Ha OCHOBHH HOPMH 3a O€30IaCHOCT 3a 3alllMTa CPEIry
OIMAaCHOCTHUTE, NMPOM3THYAIIN OT M3JIaraHe Ha HOHM3MpAIOo JThYEHHe, TAaKUBa JINIa On TpsiOBaso
OBb/IaT OCUT'YPEHH C HENPEeKbCHAT MOHUTOPUHT Ha Jl03aTa Ha oyHara Jjema (Euratom, 2013). U B
TPUTE U3CIIE/IBAHN OTAEJICHUS 3allMTHN €KPaHU He ca OMJIM HaJIMYHU, a 3alIUTHHU OYMJIA MOYTH
HE Ce U3MOI3Bar.

Tabnuua 1. O600mEeHn pe3ynTaTi OT MPOyYBaHUS Ha Bb3MOXKHOCTTA 3a HA/IBUIIABaHE Ha
JIO3UTE HA OYHATA JIEI[a Ha MEIUIMHCKH CIELUAINCTH B Pa3JINYHU MHBA3UBHU OT/AEICHUS.

Otnenenue [Ipouenypa Hp(0.07) 3a OreHeHa roguiHa
nporeaypa, pSv - 103a 3a 04Ha Jiemia,
mSv
g‘ g g ~ VYperepopenockonusi: Oneparop 42.7
o E 2§ 3 q : 40
£z & A epKyTaHHA HEPPOTUTOTPUTICHS: 2142
P~ e Omneparop )
= Enpockorncka perporpagna
E . XOJIAHTHOIIAHKpeaTorpadust
1 <
g g é i~ T'acrpoenTeposor - 25.6/19.4
o —
g o g AcucTupani nepcoHan - 7/5.3
&S
E ~ MenuuunHcka cectpa - 10.7/8.1
= AHecTe3nosor - 37.3/28.3
PR Fractura Femoris 47.2
O &8@ : 16.2
Il g 23 Fractura cruris 2.1
8 Hy 2& )
=~ Fractura cruris 0.28

Kann6pupane u no3umerpusi. J{o BbBexk1aHeTo Ha HOBaTa rpanuia ot 20 mSv, MOHUTOPUHTBT
B ornieparuBHara BennunHa Hp(3) ce e mpernopbuBai camo B crieliuuaHY cIydan. YCTaHOBSIBAHETO
Ha HOBAaTa rpaHMLIa U3UCKBA OCUTYPSBAHE HA TOYHA JO3UMETPUS, yTOUHSBAHE B KOS JO3UMETPUYHA
BEJIMUMHA J1a Ob/aT KaauOpUpaHy JO3MMETPHUTE 33 OYHA JICIA U C ITOMOIITA Ha KaKbB (haHTOM.
W3zcnenBaHo € s MIMPOKO M3MON3BAHMAT 3a KaJUOpHUpaHe Ha WHIMBHAYaTHH JO3MMETPH
IUIOCHK (paHTOM, UMHUTHpAIL Topakc ¢ pazmepu 30x30x15 cm e npuiIoKuM, 1K € HeoOX0IUMO Ja
Ob/1e MIPEIOKEeH HOB, 32 KOWTO 12 ObJaT N34NCIICHN U BbBEJICHH KOHBEPCHOHHU KOS(DUIIMEHTH 32
IpeMHUHaBaHe OT BeIWYKMHATa Bb3aynHa kepma Ka, Gy, B oneparnBHara Besimanna Hp(3), mSv. C
npoekta ORAMED e pa3paboren uunmuaapuyeH ¢Ganrom, ¢ tuaMersp 20 cm u BucounHa 20 cm.
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KonextussT Ha Behrens et al. npeanara koedunnentn 3a npemrHaane B Hp(3) 3a mumiHpuyueH
(aHTOM UM M3clle/IBa NPUIIOKUMOCTTA Ha J(Bata (haHTOMA TI0 OTHOIIEHHWE Ha OIIEHKaTa 3a Jj03aTa
Ha oyHara Jjiema. 3a (POTOHHHM JTbUYEHHs Te3n (PAaHTOMH IIPECTaBAT aJJeKBAaTHO Jl03aTa Ha OuHaTa
JIenia, ¢ U3KJII0YeHHe Ha 00IbUBaHNs IPH BI'bJI HA NIaJJaHe Ha IbYEHUETo, o-roisiM oT 60 rpanyca,
IIPY KOUTO UJIMHAPUYHHAT (PaHTOM OCHUTYPsIBA TT0-100pH pesynTary. JIureparypHOTO IpOy4BaHe
TI0Ka3a, ye B 00J1acTTa Ha MHTEPBEHIIMOHAIHATA PEHTTCHOJIOT sl U3MEPBAaHETO Ha /103aTa Ha OYHaTa
Jlera ce N3BbPIBA C I0O3UMETPH, KaTMOpUpPaHH B ONlepaTHBHATA BEJIMYMHA HHANBUIyaJIeH JI030B
eKBUBAJCHT Ha abibOourHa 0,07 mm B meka ThkaH, Hp(0.07), mSv, ¢ mpuiarane Ha IUIOCKHUS
¢dantom no 1SO 4037 (ISO, 1999) nnm BeB BenmmunHara Hp(3), mSv ¢ nmmmHapuanus panToMm.
MextyHapOIHUTE CTaHIapTH 3a J00pHU MPAaKTHKH IIPETIOPHYBAT OLIEHKATa /1a Ob/ie N3BbPIIBaHA B
Hp(3) u ¢ nunmuaapuuen ¢antom (ISO, 2015).

3a ocurypsBaHe Ha KOPEKTHH m3MepBaHus Oeme m3padboreH ¢antoMm ¢ dopma OamM3Ka 10
¢dopmara Ha IaBaTa ¥ OCHOBHA LWJIMHJPUYHA YacT ¢ auaMeTsp 20
cm. M3rotBu ce u MeToanKa 3a OIlEHKa Ha Jl03aTa Ha OYHara Jiema, B
KOSITO IpeMHHaBaHeTo BB BesimunHata Hp(3) upes Ka Oe n3BbpieHo
¢ mnpemioxenure or Behrens (Behrens, 2012) xkoHBepcHOHHH
koe(unrenTy 3a mmHAprdeH GanroM. C Taka oAroTBeHaTa METOANKA
0€ TPHUCTHIIEHO KbM CHCTEMAaTHYHO MPOyYBaHE HA HATPYIIAHWUTE 03U
Ha MepcoHaja B JIBE KapANOJIOTUYHH U JIBE YPOJIOTHYHU OTICICHUS U
Puzypa 2. @anmom na 2rasa, EKCTPAIIONAIMS HA U3MEPEHUTE J03H JI0 TOAUINHUTE UM HuBa. [IbpBHTE
npednosicer om Meduyutickus  pesynratute ca npeactaseny B Tadmuua 2. [ToTBBpM ce Bb3MOKHOCTTa
Viusepcumenm -Codpun u 3a PEBUIIABAHE Ha TOMIIHATA IPAHUIIA HA J103aTa U HEOOXOAUMOCTTa
OT CHCTEMaTH4eH MOHUTOPHHT Ha Te3H CHEIUATICTH.

Tabnuua 2. OrieHeHH TOANIIHY 03H 32 OYHATA JIeIa Ha MEJJUIIMHCKHY ITepcoHall, padoTeny B
WHTEPBEHIIMOHAIHY ITPOLIEAYPH MO PEHTTEHOB KOHTPOI.

Hanpasnenue, Bpeme Ha O1ieHeHa rouIHa
MEAUIMHCKU CIICLUATIUCT H3MEpBaHe noza, H (3) mSy
Omneparop 3 mecemna 28.4

= Omneparop 3 mecena 18.0

5 MenuiuHcKka cecTpa 3 mecerna 3.4

=

g MenunuHcka cectpa 1.5 mecena 2.2

=

5 Omneparop 3 mecena 13.2

&
MenunuHcKa cectpa 3 mecemna 3.7
MenunuHcka cectpa 2 mecerna 2.4

w PenTrenosnor (Haj 3alUTHH OYMIIA) 3 mecena 23.6

=

5 Pentrenonor (moj 3amuTHU O4MIIA) 2 mecena 8.1

=

é Omneparop 6 mecena 8.2
AcHCTeHT oneparop 6 mecena 1.9

3akumroyenne. Karapakrara e eHa OT OCHOBHUTE IPUYMHU 32 CJIENOTa B CBETA, a JTHUYEBO-
WHIyLIMpaHaTa KaTapakra Moxe Ja ObJie TPe0TBpaTeHa MOCPEICTBOM MPABHIIHOTO U3II0JI3BAHE HA
peHTreHoBara ypen0a 1 U3M0JI3BaHeTO Ha JThYE3allUTH CPEICTBA 33 HaMajIsiBaHe Ha OOIbUBaHETO.
JluckycusiTa 3a HaUMHA Ha U3MEpBaHe, 300p Ha TI0O3UMEThP U METO/I 38 KaJTMOpHpaHe MPOoIbIKaBa,
HO MMa KOHCEHCYC MO He0OXOAMMOCTTa OT perysipeH MOHHUTOPHHT Ha /103aTa Ha OYHaTa Jella.
B borarapus HsiMa HOpMAaTHUBHM U3UCKBAHMSI 32 U3BHPIIIBAHETO MY, HO Ca MOJTOTBEHUTE METOAUKHI
U TIpOLIEAYpPHU 3a paboTa CHINIACHO MEXAYHAPOAHUTE MPETNOPBHKU U ca 3allOYyHATH M3CIICIBAHMUS.
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KopekTHHAT 103UMETpHUCH MOHUTOPHHT € HEOOXOIMMa CThITKA 32 OCHTYPsIBAHE Ha WH(OPMAITHS
W KOHTPOJ Ha J103aTa, HO OIIE MT0-BaKHA € CUCTEMHAaTa paboTa 3a oo0psiBaHEe Ha TIPAKTHUKATa Ha
paboTa Ha MHTEPBEHIIMOHAHUTE CIICIIUAIMCTH U PETyIIIpHATa YIOTpeOa Ha 3al[UTHU CPE/ICTBA.
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CBb3JABAHE U U3CJIEABAHE HA ®U3NYHU MOJEJIN HA I'bPJIA
3A IIEJIM HA PEHTTEHOBATA JTUATHOCTHUKA

Janaun UBanoB, Texuudyeckn YHuBepcurer — BapHa
CunBust bonueBa, Mequuuncku YHuBepcuret — Bapna
Kpucruna binsnakosa, Texanuecku YHusepcurer — Bapua

FEASIBILITY STUDY OF THE SUITABILITY OF SEVERAL LOW
DENSITY MATERIALS FOR THE PRODUCTION OF X-RAY
PHYSICAL BREAST PHANTOMS

Danail Ivanov, Technical University of Varna, Bulgaria
Silviya Boncheva, Medical University of Varna, Bulgaria
Kristina Bliznakova, Technical University of Varna, Bulgaria

Abstract

X-ray physical breast phantoms play a major and crucial role in X-ray medical imaging,
particularly in mammography and tomosynthesis. In the case of one of newly X-ray breast
modalities - so called phase contrast mammography, there is no suitable physical phantom to
reflect the refractive properties of the real breast tissue.

The aim of this work is to perform producing and then scanning of different materials (for
example animal fat, paraffin, soap, etc.), which represent the main breast components: adipose,
glandular tissue and skin. Materials used for the external shape and the glandular tissue were
epoxy resin, polymethyl methacrylate, while the adipose tissue was simulated with paraffin, soap
and animal fat.

The Digital Mammography Helianthus System, made by Metaltronica, Italy, has been used
for the purpose. The unit is based at The First Diagnostics & Consulting Center, Dobrich, Bulgaria.

The whole set of images collected are going to be used for the further study, whose main goal
is to develop the promising method for better X-ray diagnostic imaging in mammography, i.e.
X-ray phase contrast imaging of the breast.

Keywords: X-ray medical imaging, breast phantom, tomosynthesis, mammography
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YBoa

B oOpasnara peHTIeHOBa AMArHOCTHKA, (DU3MYHHTE MOAeaM Ha I'bpaa ((panTomu) ca oOT
M3KJTFOYUTEITHO BaXKHO 3HaYeHUE, 0CO0eHO B Mamorpadusita u undpoBaTa TOMOCHHTE3A.

ExHo OT BaXHUTE WM NPWIOKEHHUS € W3MOA3BAHETO MM KaTO MHCTPYMEHT 3a OIICHKAa U
Bepu(dUKaIisI Ha HACTOSIIIIUTE CTAHAAPTH B €KESJHEBHATA KIMHUYIHA TIPAKTHKA IPU PEHTTCHOBHUTE
n300pakeHus Ha rbpaa. LleHHOCTTa Ha Te3u (haHTOMH Ce N3pa3siBa BbB Bb3MOXKHOCTTA 32 OLIEHKA
Ha TOT'hJIHATATA J103a U 32 OIEHKa KaueCTBOTO HAa MaMOTpa)CKOTO H300pakeHHe.

B mnoBeuero ciyuau Te3u (aHTOMH ce u3paboTBar B MPOCTH reoMeTpuYHH (OpPMH, B
3aBHCHMOCT OT II€JITa Ha H3MI0JI3BaHETO NM. Te ca HarmpaBeH! OT XOMOT€HEH MaTepral, CIy>Kell 3a
0a3a, B KOMTO ca MmocTaBeH!W 0OCKTH 3a M3CcjeIBaHe, MMUTHPAIN aTOJIOTHYHN Haxoaku. Obaue,
MOpajii XOMOTEHHOCTTAa Ha MaTepuaia, yrnorpedara Ha Te3u (paHTOMHU CHITHO Cce OrpaHr4aBa J10
HETOJISIM OpOi M3MEpBaHUS U MPOIEIYPH [0 KOHTPOJI Ha Ka4eCTBOTO.

JlpyT acmekT Ha BaKHOCTTA HA MPUIIATAaHETO Ha MOJIENINTE € U3IOJI3BaHETO MM 3a MIPOBEPKA,
OIICHKA W W3SACHSIBAHE HA POJIATA W TOJ3UTE OT BHEAPSIBAHETO HA CHBPEMEHHUTE PEHTICHOBH
MeTonu. TaknBa ca TOMOCHHTE3a Ha I'bpJaTra, KOMIIOTbPHATa TOMOrpadus, KakTo U TPhIHATA
KOMIIOTBPHA TOMOTpadus ¢ TyajdHa €HEepPrus, MO3BOJIIBALIN CKPHHUHT Ha PAKOBH 00pa3yBaHUS
B Haii-paHeH cragmii. B To3m ciydail ca HEOXOOUMH PEaNuCTHYHH (U3WYHH TPHU3MEPHU
(haHTOMH, CITYKEIIH 32 OCHIIECTBSIBAHE HA M0-33HJIO0UEHH U3CICABAHUS BHPXY: PAa3IIO3HABAHE
Ha MMaTOJOTUYHU HAXOIKH, aJTOPUTMH 32 00paboTKa Ha 00pa3u, arOPUTMH 32 PEKOHCTPYKIIUH,
ONTHMHU3AIMK Ha NapaMeTpuTe IpH cKaHupaHe u Ap. [Ipou3BOICTBOTO Ha TakuBa (haHTOMH,
obade, € CBBP3aHO C HEMAJKO TPYIHOCTH, CBBP3aHH C HUBOTO Ha Pa3BUTHE HA TEXHOJIOTHUHUTE,
TOAXOMAIIA MaTepHAIH, PEIM3HOCTTA IPH CH3JaBAHETO UM, THIIA HAa COYTYEPHUS MOZET U T.H.
ToBa 00sICHSIBA ¥ CUJTHO OTpaHUYCHUsI Opoii aHTporoMopdHu pu3naHn GaHTOMH (KAKTO HATHYHH,
Taka M B TIPOIIEC Ha Ch3AaBaHE) 3a PEHTIeHOBaTa 0Opa3Ha AMarHOCTHKa. JlormyHa e cepuo3Hara
HYX/Ia OT IT0-HATaThIITHHU W3CICIBAHNUS U TEXHOJOTHYHH YCHBBPIICHCTBAHNUS.

[Ipu enuH OT Hali-HOBUTE METOAW Ha OOpa3Ha IMArHOCTHWKA HA T'bpJa, T.HAp. KOHTPACTHO-
(hazoBa mamorpadusi, Bce oie He € pa3padoTeH (U3NYeH MOojes, KOMTO MaKCHMalHO J00pe aa
OTpas3siBa NMPEUyBaTeIIHUTE CBOMCTBA HA peaHa TPhIHA ThKaH.

EnHa or miaBHMTE LeNIM HA HACTOSLIMS TPY/ € MMEHHO Ch3/IaBaHETO Ha (PU3MYHU MOJICIH
Ha MJICYHA KJIe3a C MOAXOASAIIN MaTepuald, XapaKTepH3UpaIly ce ¢ IUIBTHOCTH, MaKCUMAITHO
ONM3KM 10 Ta3W HA KOMIIOHEHTHUTE HA TPHIHATA THKaH.

Marepuaau 1 MeTOAU
MarepuanuTte, U3MOI3BAaHU B HACTOSIINSA TPy, ca ommcaHu B Tabmuma 1. @opmara Ha
rbpJaTa 1 *JIE3UCTOTO ABPBO ca MPUHTHPAHU OT cMoiia win mekcuriiac (ABS, PLA), nokaro 3a

MacTHa ThKaH ca U3IMOJI3BaHK: TapaduH, IIMLEPOI, XKEJIATHH, JOMAIleH CallyH 1 )XKMBOTHHCKA Mac
(Bx. Tabm. 1).
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Marepuann

BuHmna dpopma

Imunepodn, chepu oT cuBa cMoiia

Komnpecupana rspaa — PLA

I'munepon, HempaBWIHH 00eMH  OT
IIpO3padHa cMoJa

Komnpecupana repma — PLA

Bona, cdepn ot cuBa cmona

Kommnpecupana repaa — PLA

Boaa, HEIpaBUIHU 00emMu OT mpo3padHa
CMOJIa

Kommnpecnpana repaa — 6sita cMoia

JKuBotuHCKa Mac, cepu OT CHBa CMoJIa

Komnpecupana repaa — ABS

JKuBoTnHcka mac Kommpecupana repga — mpo3pauHa
cmosa

[Mapaduna Kommpecupana repoa — mpo3pauHa
cmora

Kenarun Komnpecupana rspaa — cuBa cMona

JlomarteH canyH

Kommpecupana rbpaa — mpo3padHa
cMmora

bo0 na 3bpHa, KuBoTHHCKA Mac

CbC CTHIANIOBUIHO-PA3INYHA JIcOeTnHa
— Ipo3payHa cMojia

Hadranun, )KuBotuHcka mac

CbC CTHIANIOBUAHO-PA3INIHA IeOeTnHa
— Ipo3payvHa cMoJjia

[TopTokan (Ha mapueHna), JKuBOoTHHCKA
Mmac

CBC CTBIATOBHIHO-PA3IHIHA qebenrHa
— Ipo3pavHa cMoJia

Capenu  siiuenn  Oentbum  (Ha
napueHna), JKuBoTHHCKa Mac

Cne CThIIAJIOBUAHO-pA3JINIHA ,I[eGeJ'H/IHa
— IIpo3padHa CMOJIa

Tabnuya 1. Mamepuanume u 6bHuIHa hopMa, U3NON36aHU 8 HACOAWUSL MPYO.

3a #a ce 3anbIHAT q)opMI/ITe ¢ paznnunn Marepuanu (Pur.1), obaue, e HEOOXOTUMO IEPBO
Jla ce ch3aanar copTyepHn MOAEIN Ha MIICUHA JKIIe3a,
KOUTO BIIOCJIEACTBHE J1a c€ MpUHTUpAT. [ eHepupanero
Ha TEe3W MOJIENU C€ OCBHILIECTBSIBA Ype3 COPTYEpPHOTO
npuitoxenue BreastSimulator (Bliznakova, 2012).
IIpuntupanero um — 4ype3 naBa 3D mpunTepa,
M3MOJI3BAIIN CTEPEOTUTOrpadCKi METO X MOZICIPaHe
Ype3 OTIaraHe Ha pa3ToleH MaTrepuall.

Codryeproro mnpmioxenue BreastSimulator e
®ur.1 GusHUHATE MOJIENH B 3aBbpluen 1AKET OT YETHPU MOJIyIIa. Te BrutouBar ch3zaBane Ha 3D
BUJT MOJIeI Ha I'bpJiaTa B KOMIIPECHPaHO U HEKOMIIPECHPAHO

CBCTOSIHHE, CUMYJIMPaHe Ha PEHTTCHOBH MaMOrpag)CKu
00pasu, KakTo ¥ BU3yaJIn3upaHe Ha pe3y/ITaTuTe OT CUMYJIaliuuTe. B pesynTar Ha ToBa ce rojtydaBa
TPUM3MEPEH MOJIE] Ha KOMIIpEeCHpaHa I'bpja, KOWTO Mozen € 00paboTeH 10 TaKbB Ha4YMH, Y€ ce
norydasa 3D mozen, chibprkall caMo BbHIIHATA (popMa U KIIE3UCTOTO IBPBO.

AJ'II'OpI/IT'bM’LT Ha Cb31aBaHC Ha (I)I/I3I/IIIGH MOJECII € ACHO IIPEACTAaBCH B CXEMaTa Ha ®ur.2.
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KomrmoTspent 3DCAD Odpaborka 3D Jlonemrensa
Mogen Mogen HaMoema TMpOTOTIOOIpaHe Of\pﬂGOII\‘ﬂ

®ur.2. OcHOBHH eTany B pa3paboTBaHETO Ha GU3UIHI
(aHTOMM Ha MJIEYHA XKJIe3a.

=~ = e

Pesyararu

Cneo zanwvasane na npunmupanume 3D gopmu ¢ uzopoenume ¢ Tabnuya 1 mamepuanu,
ce nonyyasam Qu3uuHU MOOenU, KOUmo 05xa 0O1bYeH ¢ OUSUMATHA PEHI2eH08d MEXHUKA 3d
mamoepagpcru uscrnedsanus, mooen ,, Helianthus”, mpoussenen ot ¢upma Metaltronica SPA,
Wranus, 6asupana B JKII-1, rp. Hobpuu. @ueypa 3 noxazeéa wusxou uzodpaxcenusi na 3D
nPUHMUpanume Qanmomu.

[@Dur.3. N300pakenus Ha
(bm3uaHN haHTOMH.

3aki0ueHue
[Tvanusm nabop om penmeenosu 0bpasu uje Ovoe analu3upan 8 0emaiiiu ¢ yei Cb30asane
Ha (hanmom 3a azo80-KoOHMPACMHA MAMOZPADUsL.

baarogapHoctu

Hacmoswomo uzcnedsane 6e nookpeneno om npoekm MaXIMA Three dimensional breast
cancer Models for X-ray IMAging research - MaXIMA project from the H2020-TWINN-2015
(Project Number: 692097)

Exunvm nu uzkazea copoeyna 61a2o0aprocm Ha meouyunckust exun — i-p binara Hukonosa u
penmeenog nabopanm Mupena Kypmesa kom /luacnocmuuen penmeenog kabunem ¢ peHmeeHosd
ypeoba 3a mamoepagcku usciedsanus, mooen ,, Helianthus”, Metaltronica SPA, Uranus, IKII-1,
rp. oOpuy, 3a BceoTnaiinaTa noikpera npu ooapuBaHe Ha (PU3UYHUTE MOJICIIH.

Jlureparypa

1. BliznakovaK, Sechopoulos I, Buliev I, Pallikarakis N, 2012, BreastSimulator: A software
platform for breast x-ray imaging research. Journal of Biomedical Graphics and Computing, 2(1),
pp. 1-14
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MEJIUIIUHCKATA ®U3UKA B BbJITAPUSA
Benmneciaas Togopos!, ’Kensi BacusieBa?

'Tlencuonep, 2Me:KIyHAPOIHA areHIUs 32 aTOMHA eHeprusi, Buena,
ABcTpus

MEDICAL PHYSICS IN BULGARIA
Ventseslav Todorov, Jenia Vassileva
'Retired, *International Atomic Energy Agency, Vienna, Austria

Abstract

The contemporary medical physics began with the medical radiology. Its development in
Bulgaria started with the first attempts of the medical doctor Andrea Sahatchiev in 1920 for
objective dosimetry of X-rays using a modification of the Weber’s photometer. His results on
“the measurement of X-rays” were published in 1921 that is the first publication in Bulgaria on a
medical physics topic.

Victor Vranski is the first Bulgarian physicist with a special interest in radiation dosimetry.
He was the first physicist lecturing on dosimetry for postgraduate residency program in radiology
since 1952 in the Institute of Postgraduate training in medicine (ISUL), and the author of the first
Bulgarian book on radiation dosimetry published in 1953. The first dosimetry laboratory was
established in 1953 in ISUL, that also started performing dose calibration of X-ray therapeutic
equipment in the country. This is the beginning of the metrological support to radiotherapy in
Bulgaria, continued with the establishment of the National Secondary Standard Dosimetry
Laboratory (SSDL) in 1975.

The teamwork of medical doctors and physicists in radiation therapy has been initiated in the
60s of the 20th century by medical doctor Andrei Sahatchiev, the son of Andrea Sahatchiev. This
highly erudite and visionary person created a generation of radiotherapists and medical physicsts.
He used to say hiperbolically that the raadiology can be practiced without doctors, but not without
physicists. Sahatchiev Jr. established understanding that medical physicists are equaly important
to doctors with shared responsibility in the complex and diverse dayly work in radiation therapy.

The medical physicists involvement in diagnostic imaging in Bulgaria in line with the good
internationla practice began in the mid-90s. Despite the rapid progress in this area, more efforts
are needed to overcome challanges.

A small group of physicists in Bulgaria actively developed the area of medical climatology.
Despite the success and importance of this specialty for medical tourism in the country, in 2000
these activities were rudely interrupted by unreasonable administrative reforms.

Medical sanitary physics is relatively new for the country area of medical physics. The
specialists from this speciality are involved in diverse practical, research and regulatory activities
in the area of physical factors and mainly non-ionizing electromagnetic radiation.

A small group of scientists from the Bulgarian Academy of Science started developing
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relatively recently the very promising area of biomedical photonics. Their research results are
implementing successfully in medical practice in the country.

Medical physicists in Bulgaria are organized in the Bulgarian Society of Medical Physics and
Biomedical Engineering. The society has been active in support of the educational, scientific and
practical work of its members. It is a member of EFOMF, IOMP and IFMBE.

Key words: Medical Physics, Radiological Physics, Radiobiology, Radiation Protection,
Sanitary Physics, Biophotonics, Medical Climatology, Education.

Jla ce 3anumaBam ¢ (usuka a3 Mora,
€aMo aKo Ce 3aHMMaBaM U C ME/IMIMHA.
Xenmxony (1821-1894) — nexap u gpuzux

MeaunuHcka pu3nka 1 MeAUUMHCKU pU3NK

Pa3BuTHeTo Ha MeAWIMHATA CIEIBA MOCTIKCHUATA HAa NMPHPOJHUTE HAYKW W Hali-Be4e Ha
(usukara. MeuiuHara € IrbpBaTa ¥ Hai-1Mpoka cdepa Ha NPUIIoKeHHEe Ha GU3MYHUTE OTKPHUTHSL.
dusnkara npeaocTaBs Ha MEAUIMHATA MOIIEH anapar OT TEOPHH, EKCIIEPUMEHTAIIHM METOAN U
TEXHHYECKH CPEJICTBA 32 U3CIIe/IBaHe Ha (DUBUOIOTHYHHUTE MPOLIECH B YOBEIIKOTO TSJIO HA BCHUYKH
CTPYKTYpHH paBHUIIA. [IpH rojsiMa yacT OT ANarHOCTHYHUTE U ITPU MHOTO OT JIeYeOHUTE METOH
ce M3M0JI3BaT (PU3NYHU SIBJICHUS U 3aKOHOMEPHOCTH. TpyaHO € /1a cu IpecTaBUM ChBpEeMEHHATa
MequnuHa Oe3 oOpa3Hara AMArHOCTHKA, 0€3 ONTHYHUS M EJeKTPOHHMS MHKpPOCKOI, 0e3
MHOTO0Opa3HUTE IPUIOKECHUSI Ha Jla3epUTe B JMArHOCTHKaTa M JjiedeHuero. Pu3MKara JaBa
BB3MO)KHOCTH 32 OOCKTHBHA OIIEHKA Ha BB3JCHCTBUETO BhPXY YOBEKA HA PA3IMIHU MIPUPOIHH U
TEXHOTCHHHU (haKTOPH, BAKHO 32 XUTHEHATa U PO(HUIAKTHKATA, 32 TUATHOCTUKATA U JICUCHUETO.
3aroBa MeqUIMHCKaTa (PU3MKA € Haif-rosMara o0JacT Ha MPIJTIOKHATa (pr3HKa.

EBpomneiickata Qenepanus Ha opraHmzamuute mo meaunuHcka ¢msuka (EFOMP) masa
cneganute aedunumn: “Meduyunckama Qusuxka e HayuHa OUCYUNIUHA 34 NPUTOHCEHUEmO
Ha @usuuHume NPUHYUNU U Memoou 6 NPOQUIAKMUKAMA, OUASHOCUKAMA U JedyeHuemo.
Meouyuncrusam usuk e auye ¢ yHusepCumemcKka Cmenet no Qu3uka, Mamemamurd, KOMnIOmvpHU
HAYKUY, QUUKOXUMUSL, MAUWUHHO UHIICEHEPCMBO, eleKMPOUHICEHEPCMBO UNU  eLeKMPOHUKA
u Op., Koumo pabomu 8 MIACHO CobMPYOHUHECTBO C MEOUYUHCKUME CReyuarucmu 6 O0IHuYl,
VHUGepCcUmemuy Ui U3Cae008ameickKy UHCmumymu. B O0onvinenue KoM yYHUBEPCUMEMCKAMd
cmenen mou mpa0ea 0a uma NOO20MOBKA NO NPUHYURUME U Memooume HA NPUlLAeaHemo Ha
Qusuxama 6 meouyurnama, kKakmo u npaxmuuecko ooyuenue 6 masu oonacm” (EFOMP, 1984).

Menunuackute ¢us3unm ca BrmrodeHH mpe3 2008 . B MekayHapomHarta cTaHAZapTHA
knacudukamus Ha npodecuure [ISCO-08, crrmacHo kosATO Te ca B rpymna 22, “CrenuanicTtd B
3npaseonazBaneTo” (ISCO, 2008), a pe3 2013 . 7 HoemBpu Gemie 00siBeH 3a MexayHapoaeH IeH
Ha Menummmackara pmusuka (IOMP, 2013).

CrnuchKkbT Ha HANpaBICHUATA B MeauIMHCKara ¢usuka e romsMm (AIP, 2010) u Toii ce
pa3uIrpsiBa HEMPEKHCHATO C Pa3BUTHUETO Ha (DU3MKATA U HA MEIUIMHATA.

MeanuuHCKa paanoJornyna Gpusnka

Pa3ButneTo Ha ChBpeMEHHATa MEITUIIMHCKA (DU3MKA 3a1I04Ba OT MEAUIIMHCKATA PAHOJIOTUS
W Haif-Bede OT JpyeiicucHreTo. Du3nKara B JTHYCICUCHHETO € XPOHOJIOTHYHO IMBPBHAT Pa3el
Ha MeTUIMHCKaTa (usuka u B beiarapus. 3a HElfHO HaYalo MOXKE Jia ce IPUEME OTKPUBAHETO Ha
pPEHTTCHOBUTE JIbuH 1pe3 1895 . 1 Ha ecTecTBeHATA PaIMOAKTUBHOCT HAKOJIKO Mecela Mo-KhCHO.
[IbpBUTE PEHTIEHOBH CHUMKH Ca HallpaBeHH B [ epMaHust BeJjHATa CJIe/l OTKPUTHETO Ha PHOHTIEH,
a MbPBOTO PEHTICHOBO JieueHUe Mpu OOJTHA ¢ PaK Ha MIICYHATA JKJIe3a — B Kpasi Ha siHyapu 1896 1.

Hyxnara ot kanuOpupaHe Ha paglOaKTUBHUATE M3TOYHUIIM, U3IIOI3BAHNU 32 JIbUCIICUCHHUE, ©
MOBOJI 32 HA3HAYABAHETO HA (DM3HIIM B [MO-TOJEMHUTE JIeUeOHH IEHTPOBE: B PajueBusi HHCTUTYT B
[Tapmx Hageno ¢ Mapus Kropu, B Pagmymxemer B Crokxonm ¢ Pond Cusept, B UactutyT “Mapus
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Kropu” 8 Jlonzon ¢ Exut Kum6u u B Memopuan Xocruran B Hio Hopk ¢ Jlxoaxuuo ®annna. Te3u
IIBPBU METUIIMHCKA (DU3UIM OCTABAT TPANHH CIICAH B MEIUIIMHCKATA PaIUOIOTHIHA (DU3HKA.

3a HayaJio Ha MeAMIIMHCKATa Qr3KKa B bhirapust Moxe 1a ce npreMe padorara Ha mpodecopa-
Menuk Aspapest CaxardueB, KOWTO TpaBH “U3MepBaHe HA PEHTICHOBUTE JTb4YH” ¢ (JOTOMETHPA Ha
BebGep. Pesynrarure Ha yueHHs ca IIPECTaBEHU B ITbpBaTa HAy4YHa MyOIUKAIKS Y HAC TI0 TeMa OT
MeauIHCKaTa gusnka, nomecreHa B Crimcanue Ha BAH (Sahatchiev, 1921).

[IppBUAT OBITAPCKU MEOWIUHCKH (GU3UK ¢ Buktop BpaHcku, koiTo pabOTH akTHBHO B
oOmacTTa Ha pagWanoHHaTa ¢u3nKa u Ha Onodmsmkara. Kato mpenoxaBaten B MeIUITMHCKAS
yauBepcuteT-Codus TOH € ChbaBTOP U PEIaKTOP HA IBPBUS 3HAYNM Y HaC YICOHUK 110 METUIIMHCKA
¢usnka. Toil e 1 BPBUAT JIEKTOP B KypcoBeTe 3a cieqauiuiomuo obydenue (C1O) 3a mekapw,
KaKTO W aBTOp Ha IbpBaTa OTHe4YaTaHa Ha OBNTApCKH KHHUTa B OONacTTa Ha WOHHM3HMPAIIUTE
npuenus (OCHOBH Ha pauoOIOTHYHATA JO3UMETpHs, 1953).

[Ipe3 Bropara TONOBHHA Ha METAECETTe TOAWHM HAa MHHAIHAA BEK B OHKOJIOTUYHHTE
JCTIAaHCepU B CTpaHaTa ce Pa3KpuBaT JIAOOPATOPHUHU IO AO3UMETPHS U paJualliOHHA 3allUTa.
Bogemu ca nadoparopuute 8 UCYJI (cera MBAJI “Llapuia Moanua™), u 8 HUOU (cera CEAJIO).
W3kimrounTenHa 3aciiyra 3a Koeto uMaT Gu3uKbT VBaH Y3yHOB u nekapatr Auapei Caxardmes
(cur Ha Anmpest Caxaruues). JIBeTe jmabopaTopuu cTaBaT MOIIHM IIEHTPOBE 3a pa3paboTBaHe
1 MoauQuIUpaHe Ha JIe4eOHH METOAM, 3a OOydeHHe Ha JeKapd M METUIMHCKHA (r3umum mo
MEIUIMHCKA paualiMoHHa Gpu3nKa U pajualoHHa 3alUTa, KAKTO M 32 METOAMYHA ITOMOI 32
paanoIorHYHaTa Mpeka B CTpaHaTa. TeXHHWTE CHTPYIHHUIM M3BBPIIBAT OTPOMHA IPAKTHUYECKA
U u3cneioBaresicka pabora B odiacTTa Ha MEUMIMHCKATa paguonornuta Gusnka. Te ca aBropu
Ha romsaM Opoit HaydyHH myOnukarun, a Po6ept Ilomuir e aBTop 1 chaBTOp HA YETHUPU KHHUTH IO
CIEMATHOCTTa. MeTUIIMHCKATE (GU3UIM B THUEICICHHUETO Ca YacT OT €KHIIUTE 3a IUIaHHpaHe
1 MPOBSXKJIAHE HA JTHUYEIICUCHHETO BHB BCHYKHM HETOBHU €Tald. 1€ CIOAeNIT OTTOBOPHOCTTA Ha
JIeKapuTe B CIOKHUS W MHOTOOOpa3eH mporec Ha JpdenedeHuero. [IpodecmoHanm3MbpT U
KOMIIETEHTHOCTTA HAa MEAULMHCKUTE (PU3UIH OT OHKOJIOTHIHUTE AUCIIAHCEPH UMAT BayKeH ST 3a
I00pOTO paBHUINE HA THUYEIICUEHUETO B cTpaHaTa. JlJaboparopusaTa o T03UMETPHS U TbYE3aIIUuTa
B CBAJIO ot 15 rogunu e m 6a3a 3a mpakTudecko obydenue mo KimmamuHa nosmmerpus Ha
CTyZIeHTHTE 1o MeauuuHCKa usuka ot Coduiickus yau-sepcuret “C. Kimument Oxpuacku”.

Cera B OHKOJOTHYHHTE ILICHTPOBE B CTpaHara pabOTAT OKOJIo 60 METUIMHCKA (DU3HIIH.
Texauar Opoit mOCTOSHHO HapacTBa ¢ OBP30TO BHBEKAAHE B IHUEICICHUETO HA MEIUIINHCKUTE
yckoputenu. [lo-romsma bgact oT Te3u (QHU3MIM HUMAT MAarucCThpCKa CTENEH M0 MEAWIIMHCKA
¢usmka 1 061110 100pa TEOpEeTHYHA, HO MIOBEYE OT TSAX — HEJI0CTAaTh4HA MPAKTHYECKA MTOrOTOBKA.
Oxono TONOBHHATA 3aBBPIIMXA WM ce oOydaBar mo cuctemara Ha CJIO mo meawmmHCKa
paanonormyHa (usuka. Cera IIIaBHUAT MPOOIEM € MAIKHUAT IPAKTHYECKN OMUT B IHUEICYCHUETO
Ha HOBOHA3HAYaBaHUTE MEIUIIMHCKH (DUIHIIH.

IIpe3 1975 r. Ha tepuropusara Ha UCVYII ce ch3maae HamuoHanHa BropuyHa craHgapTHa
no3umeTpuyHa aboparopus (SSDL), kosiTo ckopo cien ToBa Oellle BKIIOYEHA B Mpexkara OT
TaKWBa Ja0OPaTOPHH, OpraHU3upaHa OT MexIyHapoaHaTa areHIus no aroMHa eaeprus (IAEA),
u ot CBeroBHara 3apaBHa opranuzanus (WHO). [IHec maboparopusta € MOJAEpHU3MpaHa U € B
chcTaBa Ha HanmoHamHHs HEHTHp MO paauoOuoiorus u paguanuonHa 3amurta (HIIPP3) xkbm
M3. SSDL npoBesx/ia IbpkaBHATa MPOBEPKA U KATUOPUPAHETO HA BCHYKU KIMHUYHHU JTO3UMETPH
y Hac, KakKTO W OCHUTYpsBa MPOCIEIUMOCTTa HAa M3MEPBAaHUATA B 00JacTTa HA WOHH3HMPAIIUTE
JTBUCHHS B MEIUITMHCKATa PaNOJIOTHA y HAC Ype3 yJacTHe B peoBHHUTE cpaBHsABaHMA ¢ IAEA.

[Ipe3 mocnenHuTE OKOIO TPUHCET TONWHU B bhirapust ce pa3sBu u MojepHU3Hpa oOpa3HaTa
muarHoctuka. Cera cTpaHaTta pasmosiiara ¢ HeoOXoauMus Opoli KOHBEHIIMOHATHH PEHTTEHOBH
ypen6wu, van 200 kommroTepar ToMorpada, Hax 200 mamorpada u Hax 50 anruorpada. B pesymnrar
Ha MOJICPHHU3AIMATA U BBE)KTAHETO HAa M3UCKBAHMS KbM Ka9€CTBOTO HAa PEHTI'CHOBATA arlaparypa,
JHEC MpeobragaBaT CbBPEMEHHUTE ypeIOn, OTTOBAPSINN Ha EBPONEHCKUTE CTAaHAAPTH.

YgacTtuero Ha MEAUIMHCKUTE (PU3HUIIN B PEHTI€HOJIOTHATA, 00ade, € BCe Ollle orpaHmdeHo. To
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ce CBex/Jla MPEMMHO J0 OCHIIECTBSIBAHE HA KOHTPOJI Ha Ka94€CTBOTO HA PEHTI€HOBATA anaparypa.
Bce omie ca HemocTaThYHO METUIMHCKHTE (DU3HIM, KOMUTO y4acTBaT TIPSIKO B JTUATHOCTHYHUS
IpoIIeC, B OL[EHKATa Ha 103aTa Ha MAI[MeHTH U ONTUMU3ALUATA Ha U3CIIEIBAHUATA U IPOLIETyPUTE.
[TonoxkurenHa TeHACHIMS € Ha3HAYaBaHETO HAa MEIUIMHCKHM (HM3MIM B oOpa3Hara JHarHOCTHUKA
B HSKOJIKO TOJIEMH JIeueOHH 3aBEAEHUSI M IO-TACHOTO MM CHTPYAHHYECTBO C MEIMIIUHCKUTE
CHelUaTUCTH.

VY Hac ca cp3a/ieHn 25 eHThpa 110 HyKJieapHa MeAnIuHa, B kouto padorst 12 SPECT n 10
TUIaHapHU rama-kamepu. OOImusT Opoil Ha raMa-KaMepHTe OTroBaps 3a/I0BOJIMTEIIHO HA HYK/IUTE
Ha cTpaHara. Y Hac Beue padotsar S PET-CT ypenou cbc chOTBETHH IIUKIIOTPOHH 32 TPOU3BEKIAHE
Ha KPaTKO)KMBEEIIN PaJIMOHYKIHIN. BposT Ha MeANIIMHCKUTE (DU3HULM B HyKJIeapHaTa MeJUINHA
€ Bce olle HeJjocTarbyeH — 0KoJo 10. B HKOJIKO OHKOIOTHYHM IIEHTPOBE MEAUIIMHCKHUTE (Pr3nim
ChBMeCTsIBaT paboTara CH B JIbYEIICIEHHETO C Ta3W B HyKJIeapHaTa MeIUIMHA. 3a ChKaJleHne, Bce
ollle UMa HyKJICApPHO-MEANIIMHCKH J1ab0paTopuu, padboTeny 6e3 MeTUIIMHCKH (DU3HK.

Meaununckara puznka B paaino0uoI0rusiTa U pAANAIMOHHATA 3aUTA

CpaBHHTENHO ToNsIMa Tpymna MeaunuHckd ¢usuim padotu B HIIPP3. OcHoBHuTE 3amaun
Ha L{eHTBpa OT ch3aBaHETO My JlOCEra ca pa3IiupsiBaHU U 00OraTsBaHU C HOBU B ChOTBETCTBHE
C Pa3BUTHETO Ha paJMOOMOJOTMYHATA HayKa M paJHMalMOHHAaTa 3amuTa. EJXHOBpEMEHHO ¢
TOBa ce pa3paboTBaT W OOHApOABAT HOPMATHBHHU AKTOBE 332 OPTaHU3ALMUATA U HOPMUPAHETO B
obiacTTa Ha pajMallMOHHATa 3aluTa. BaykHa cThlika B MHCTUTYLMOHAIM3UPAHETO Ha paboTara
Ha MEIUIMHCKATE (HU3UIH B paxuoiorusara B benrapus ¢ Hapen6a Ne 30 Ha MuHHCTEpCTBO Ha
3IpaBEONa3BaHETO 33 YCIOBHUATA U PEla 332 OCHUTYpsIBaHE 3aIlMTa HA JIMIATA TPH MEIUIIMHCKO
obmpuBane” (Ministry of Health, 2005). B Hes ce periamMeHTHpa MUHHMAIHHAT Opoii
MEIUINHCKA (PU3UIHM 33 ISHHOCTHUTE MO OCHTYPSBaHE HA KadeCTBOTO M PaJMaIlMOHHATA 3aIlUTa
B JIbUEIICICHUETO, B HyKJIeapHaTa MEIUIMHA U B pEHTreHoBara Auarnoctuka. Hapen6a Ne 30 e
IBPBUAT O(UIMATIECH HAlMOHAJIEH JIOKYMEHT OT TaKOBa €CTEeCTBO, KOMTO, Ha/isiBaMe ce, II0CTaBs
Ha4aJo0TO Ha perIaMEHTHPAHETO Ha CTaTyTa Ha MEAMIMHCKUTE (HM3HUIM U B JPYyrd o0NacTu Ha
MEIUIMHATA.

3HauUMM HAay4YHO-TIPUJIOKHU TOCTH)KEHHMsT Ha MeauuuHckute ¢usuim or HIPP3 mpes
TOJIMHUTE Ca U3TPaXK/IaHEeTO Ha ITbPBHUS B CTPaHATa IEJI0TEIeceH Oposi, KAKTO 1 JIBa MOIIHU raMa-
oOmpuBaTenst 3a PaaroOOMOJIOTHYHN EKCIIEPUMEHTH. LIeHThPBT ce BKIIOYM MHOTO aKTHBHO B
M3CJIE/IBAHETO M OrPaHUYaBAHETO HA PaJAMAllMOHHUTE TOCIEAUIM OT aBapusirTa B UepHoOw npes
1986 r. HIIPP3 yuacTBa kaTo BOozella 3a CTpaHATa MHCTUTYLHUS B MEXIYHApOIHHU MPOEKTH IO
npucheauHsBaHeTo Ha brirapus kem EC.

OtroBopHoctTa Ha HIIPP3 HapacTBa c pasmupsBaHeTo Ha AEHHOCTTAa 110 OCUTypsiBaHE Ha
KauecTBOTO M 3alllMTaTa Ha MalMeHTa B MEMIMHCKATa PaJHoJIOT s, CJHA OT INIaBHUTE 3a1a4d Ha
KOETO € HAMaJIIBAHETO Ha OOIBYBAHETO HA OBJITAPCKOTO HACETIEHUE IPU MEANIIMHCKO U3II0JI3BaHE
Ha Honwmsupammre jp4yeHus. Cexkuus ,,PaguanvoHHa 3amyra Npu MEJUIUHCKO 00Ib4YBaHe
npe3 nepuoaure 2003-2005 r. u 2007-2009 r. npoBene ABe MAaCOBH HALMOHATIHH NPOYYBAHHUS
Ha JIbYEBOTO HATOBAapBaHE Ha MAIMEHTUTE B PEHTICHOBATa AMArHOCTHKA WM TPOABIKABA Ja
NpaBy TOJUIIHA OLIEHKA Ha JbYEBOTO HATOBApBaHE HA OBJIIapCKOTO HACENICHHWE OT HYKJIEapHO-
MEIUINHCKUTE U PEHTICHOBUTE M3CIICBAHUSL.

MHoro nHTeH3nBHA € yuebHata aeitHoct Ha HIIPP3. IleHTHpHT € mumeH3upan oT AreHnusATa
3a sipeHo perynupane (ASIP) 3a 00y4yeHue Ha JIHIia ¢ MEAMIMHCKO U HEMETUIIMHCKO 00pa30BaHue
3a MpuI00MBaHe Ha MPABOCIIOCOOHOCT 3a PaboTa ¢ M3TOUYHHUIM HA HOHM3UpAIIH JIbueHus. Toil e
6a3za 3a C/1O mo cnenmannoctute “Pagmodnonorus”, “MeanuiinHCKa paguoiIorndHa Gu3nuka” u
“Pamuanonna xuruena”. HIIPP3 yuactBa u B C[1O no npyru cienuaiHOCTH, B IPOrpaMuTe Ha
KOHUTO Ca BKJIIOUCHH BBIIPOCHU OT PaAHOOHOJIOTHSTA M PaAXAlMOHHATA 3allHUTa.
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MeanumnHcKaTa cCaHUTapHa (PU3MKA

I'pyna ot okono 10 meauuuHckn (pusuny padoTaT B HarmoHamHus HEeHTHp 110 ona3BaHe Ha
obmecteenoro 3apaBe (HIIOO3). TsaxaOTO 3BeHO — OTAENBT “OH3NUHHU (haKTOpH’, W3BHPIIBA
pa3HooOpa3Ha MpakTHYECKa U HAyYHOM3CIIE0BaTeICKa paboTa B 00IacTTa Ha HEHOHM3UPAIINUTE
enexkrpoMaruuTHu thueHus (HUEMJI), ocBermienuero, myma u BuOpamuute, (BakTopute Ha
OKOJIHATa CpeJia: TEMIIepaTypa, BIaKHOCT U CKOPOCT Ha JBIDKEHUE Ha Bb3yxa. Kojerure mpassat
u3MepBaHus Ha Qu3nuHUTE PAKTOPH, KAKTO M OIICHKA Ha TSIXHOTO BB3/ICHCTBUE BHPXY YOBEKA
B paboTHara M B OKOJHara cpefa. Te pa3paboTBar HOPMATHBHU JIOKYMEHTH 3a ITPOBEXKIaHE Ha
M3CIIE/IBAaHMATA 1 32 BB3ACHCTBUETO Ha (pru3nvHUTE (HaKTOPH, KAKTO U HA HAIMOHAIIHH MIPOTPAMHU
110 KOMYHHKAIUs ¥ YIpaBIeHne Ha pucka or HUEMJL.

Otnenst “Ousnynn pakTopu” MMa aKTUBHA 00pa3oBaTeiiHa JEHHOCT, KAKTO M MTPaKTHYECKa
paboTa 110 OLIEHKA Ha HOBH M3/EJIHsI, TEXHOJIOTHH ¥ ChOPHKEHNUS, CBBP3aHN C EMHUCHH Ha BPEAHU
(axropu 3a uoBeka u cpeziata. Karo pedepenTen opras 3a cTpaHara 3a npujiarane Ha i3MCKBaHUSTA
Ha EC Ornenst BbBeka EBporeiicka cucreMa Mo KauecTBO B M3CIEBAHUATA B 00NacTTa Ha
¢usnuHUTE (HAKTOPH, KOATO C€ MYITHUILIMINPA B PA3INIHUTE M3CIEIOBATEICKH JIAOOPATOPHU 1
OpraHy 3a KOHTPOJ B IsJIaTa CTPaHa, KakTo U EBPOIEHCKOTO 3aKOHOIATEICTBO 3a Bh3/ICHCTBHETO
Ha QusnyHUTE (HaKTOPH BHPXY YOBEKA, BKIFOUYMTEIHO IIPH MAarHUTHOPE30HAHCHATA TOMOTpadus,
MRI, ¢uznorepanusTa, MEAUIIMHCKOTO MPUIIOKEHNE HA YATPa3ByKa U IPH JPYTH AUMATHOCTHYHH
u nedeOHn Metoau. MemuumHckute ¢pusnny ot OTena ca MmpenojaBarely B pa3inuiu GopMmu,
Bki1. CJ1O n yHuBepcurercko oOydeHue B o0nacTra Ha pU3NYHUTE (HaKTOPH.

OtnensT “@u3nyan GakTopu’” pabOTH B TECEH KOHTAKT U yJacTBa B CHBMECTHH MPOEKTH C
MUHHCTEpCTBOTO HA OKOJTHATA CpPe/ia M BOAUTE U Ha HETOBUTE PEerMOHATHY 3BeHa. Muten M3paen
¢ HAMOHAJEH KOOPAMHATOP 1o npobdremute Ha HAEMIT kb WHO. C yuactuero na Otaena
ce pa3paboTBaT MpOrpaMHu M MPOEKTH 3a ONAa3BaHE Ha 3/IPABETO HA HACEIEHHUETO OT BPEJHOTO
neictBue Ha Gpu3nyHu aktopu. Yact OT Te3u mporpamMmu ca MeXAyHApOIHH U ce (prHAHCUpaT OT
HATO u WHO.

B obmactTa Ha MenuIITHCKaTa caHuTapHa Qu3uKa B bearapus padoTsaT okoro 50 MeqUIIMHCKH
¢usunm, Haii-maoro 8 PUOKO3.

Mepuuuncka puznka B KJIMMaTOJI0TUATA

Pa3zBuTHETO Ha MEAUIIMHCKATA KIIMMATOIOTHs B bbarapus 3amousa ot 1949 r. mo naMIMaTHBa
Ha Meteopodsora Jlrobomup Kpbcranos. IlnoHepn B OMOKIMMAaTHYHUTE HAYYHU H3CICABAHUS
B TO3U paHeH nepuoxa ca Mean bopos, Bacun Mapunos, Kupo Kupos u Bepa Ilerkanuus.
IIpes 1961 . B HayunomscrnemoBarelcKus WHCTUTYT IO KypOPTOJOTHS M (U3HOTEpamus
(HUUK®) e chopmupana Cekuusi 1Mo MEIMIMHCKA KIMMAaTOJOTHS ¢ pbKoBOAHMTEN Bacwmi
MapuHoB. 3a pa3BUBaHE HA IIMPOKOCIEKThPHA HAyYHO-TIPUIOXKHA JICHHOCT IIPEe3 CIEABAIINTE
TOIMHU C€ CBh3JaBaT EAWHCTBCHHWTE B CTpaHaTa IJTAHWHCKH HayYHO-U3CIICAOBATEICKH H
neyeOHO-TIpoduaakTuuHy 0a3u B Puna — B mectHoctuTe “KyproBu mmamu” (1870 M. H.B.) u
“Capprooncka moisaa” (2000 M. H.B.). CpTpymHIUECTBOTO ¢hc CaHATOPHO-KYPOPTHHS OTACT Ha
M3 naBa BE3MOXKHOCT 3a M3IOJ3BAHE 3a HAy4YHA IIe] U Ha PEAMILa CAHATOPUAIHU 3aBECHHUSI Ha
MUHHCTEPCTBOTO BbB Benunrpan, Cannancku, Mennuk, Kapiosckoto ceno bauns, Bapna u np.

N3non3BaHeTo Ha CHBPEMEHHM METOIM 3a M3CJIEABAHE I103BOJISIBAT HA CHEIHAINCTUTE
M0 MEAMLMHCKA KIMMATOJOTHA Ja MOCTUTHAT 3HAYMMHU HAyYHHM Pe3yNTaTd 3a M3SACHSIBAHE Ha
MeXaHW3Ma Ha JelicTBHE Ha ()aKTOpUTE Ha OKOJHATA Cpela B CPEIHOBHCOKATa IUIAHWHA U Ha
MOPCKOTO PaBHHMIIE BbPXY OpraHW3Ma Ha YOBEKa IPH AaNTaHsITa My KbM KINMara, XpaHEHETO
1 ABIKEHHETO. Upe3 MaTeMaTHYHO MOACTHpAHE ca MOJIYYECHH aJTOPUTMH 3a KOJIHYECTBEHA
OIICHKA Ha MpoIieca Ha aanTalus ¥ € JoKa3aHa Bb3MOXXHOCTTA TO3H MpoLec Ja ObJie yIIpaBIIsiBaH
Yype3 J[O3UPAaHO W3MON3BaHE HA MPUPOAHUTE QakTopu. PaszpaboreHm u ampoOmpaHm ca
KIIMMaTOJBUIATEIIHNA PEXKUMH U PEXaOUIUTAIIMOHHH ITPOTPAMHU ITPU IIUPOK KPBI' 3a00IISIBAHUS 32
pa3IUYHU Bb3PACTOBU TPYIH.

Pesynrarure or rojemusi Opoil M3cieqBaHUS IPe3 MHOTOTOJMIIHATA AKTHBHA HAay4yHA U
nmpuiokHa neiiHocT Ha CekiusaTa ca B OCHOBAaTa Ha pa3paboTeHaTa KOHyenyus 3a ceHepaiHd
oyenka na buokaumamuunume pecypcu Ha bwreapus. Ha 6a3za Ha 0Ka3aHOTO (PM3MOJIOTMYHO
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BB3JCHCTBHE M KIMHUYHA 3HAYUMOCT Ha NPUPOAHUTE (HaKTOPH, KAKTO ¥ Ha PErIAMEHTHPAaHUTE
OMOKJIMMAaTHYIHN KPUTEPUH, € HallpaBeHa KaTeropu3alisi Ha KypOPTHTE U KyPOPTHUTE MECTHOCTH
Cropeq HaJWYHUS TMOTEHIMAT W TAXHaTa JieueOHOMpodMIaKTHYHA 3HAYMMOCT. OTmnedaraH e
nvpeusm 6 cmpanama “‘Kapmoepaghcku amnac na Bvieapust”, TOIyYdI MHOTO BHCOKA OIICHKA
ot cnenuanuctute ot EBpora, Pycus u CAILl. ATrachT nMa OrpOMHO 3HAYCHHE 33 BETPEIITHUS U
MEKIyHapOIHHS MEIUIUHCKN TypH3bM B bbirapusi.

Upe3 uyxnu Ha Hay4yHaTa JIOTMKAa M Ha MKOHOMHYECKHTE HMHTEPECH Ha CTpaHara
npeoOpasyBanusa, mpe3 2000 r. rpymara mo MEIUIIMHCKA KIMMATOJIOTHS Oelmie CBhKpaTeHa.
JluxBuanpana Oelre WHCTUTYLHUS, Ch3/ajla M3BECTHA U B CBETA Hay4YHA INIKOJA IO MEAMIIMHCKA
KJIMMAaToJIOTHsl, U3rpaJiiiia OCHOBUTE Ha BHTPEUIHUS U MEKAYHAPOIHHUS METUIIMHCKHA TYPU3bM B
CTpaHaTa.

Buomennuuncka ¢poroHnka

ToBa e cpaBHHTENHO HOBa 32 brnrapus obmact or MeauunHckara ¢usnka. Manmmaropu 3a
HEWHOTO pa3BUTHE Y HAC ca rpymna y4eHu oT MHCTUTYT no enekrponuka Ha BAH, a nBurarenu
— JIpuesap ABpamoB u Exarepuna bopucosa. I'pynara pa3pa®orsa j1a3epHH CHCTEMH 3a 00Ia
XUPYPrHs W 3a CIeNHUAIN3UPaHN MEAWIMHCKU MPWIOKEHHs. Te3W MEANIMHCKH (U3ULIN UMaT
I10A0TBOPHO CchTpynHuuecTBO ¢ YMBAIJI “AnekcannpoBcka” 1 CBAJIO, kbeto ce uznpooBat
W BHezpsiBaT TexHU pa3padborku. Ot 2000 r. yyeHuTe paboTAT M MO M3IMOI3BAHETO HA ONTHYHH
W JIa3epHM METOAW 3a THhKAaHHA JAMArHOCTHKA, Hail-Beue IpH OHKOJIOTMYHWTE 3abonsBaHus. B
coprpynauuectBo c HOMIL “Codus™Te ch3naBar u BHEIPSIBAT yPEaAn, METOAN M AITOPUTMH 33 paHHA
JMATHOCTHKA HA PaK Ha KoxkaTa, a ¢ YMBAJI “Llapura MoaHsa” — 1 Ha TacTpOMHTECTHHATHHS
TPAKT. Y4EeHUTE pa3paboTBaT U pa3BUBAT M ONTHYHU METOJM 32 KOHTPOJI Ha XPaHH, & ChbBMECTHO
¢ Hucruryra no opranuyHa xumust kbM BAH wu3ciensar (pu3MYHHUTE XapaKTEpPUCTUKU Ha
HOBOCHHTE3MpaHU (HOTOCCHCHOMIN3ATOPH, pa3pabOTBaHM 3a LENUTe Ha (POTOAMArHOCTHKATA,
(oronmHamMuyHaTa Tepanus 1 GOTOMHAKTHBALIMATA.

YHuBepcuTeTcko oopazoBanue no MeauuuHcka gusuka

Herosoto Hauano e npe3 1992 r., koraro B lllymenckus ynusepcutet «Ennckon KoncranTun
IIpecnarcku (I11Y) Oerre paskpura crenuanuzanusaTa « MeauiuHcKa GU3NKa U PagHoCKOIOTHS.
Beue B TpHUCTENEHHOTO YHUBEPCUTETCKO 00pa30BaHUE MarucThbpPCKH MPOTPaMy 110 MenIHCKa
(uznka Osxa BpBenieHN 1 B [ImoBauBckus yHuBepcuteT «[lancuii Xunengapckm», [TY (1997 ) us
Coduiickus yausepcuret «CB. Kimment Oxpunckm», CY (1998 1.). YueOHuuTe nporpamu B Tpute
YHHUBEpCHUTETa 0s1Xa 3aMMCTBAaHU OT 4y>KOWHA U ChOOpa3eH! B ONpeJieNieHa CTENEH C HyXK/IUTe Ha
crpanara. O0y4enuero B [1Y momyun akpenuranms ot MHcTuTyTa N0 (DM3MKa M HHKCHEPCTBO B
meaununaata Ha O6equaenoto Kpancteo (IPEM). Bnocnencteue nmocnenosarento B CY (2008)
u ITY (2009) Geme BpBeneHO 1 00y4yeHue 1Mo OakalaBbPCKH MPOrpaMy MO METUIMHCKA (PU3UKa.
[To To3u HaumH Oerre MPEOAOISTHO U30CTaBAHETO HA bhirapus B MOATOTOBKATA HA CHEUATNCTH
3a TO3W Ba)KEH pa3Jiell Ha MPUJIOKHATA (PU3UKA.

Marucrbpckoro obydenue B LY ocrana 6e3 akpermuranus npe3 2008 r., KoeTo HapylH
CEpHO3HO IMOATOTOBKATa HA MEIMLMHCKN (U3UnHM 3a ronsMa dact ot CesepHa bemrapus. HIY
MOJTy4r OTHOBO akpeaurtanus mnpe3 2012 1., Ho 00yuyeHUEeTo TaM € CEepUO3HO KOMITPOMETHPAHO.
OOma crabocT Ha YHHBEPCHTETCKOTO OOyueHHe mo MenunuHcka (U3MKa € HeAoCTarbyHaTa
MIPaKTU4eCcKa NOATOTOBKA, KOETO B HAall-royisiMa CTeneH ce oTHacd 3a I1Y.

B TPUTC YHUBCPCUTETA CC AUIIJIOMHUpAaXa HEKOJIKOCTOTHH MaruCTpu M ca Osixa 3alIUTCHU
TOJIKOBA JAMIUIOMHM paboTH Ha TeMH oT MeauuuHckara (u3uKa, KaTo pe3ysTaTUTe OT MHOTO
OT TAX Ce MpwIarar B KIMHWYHATA TPaKTHKa. [0IsiMa gacT OT MeJUIMHCKATE (HU3UIN padoTsT
Y Hac U B ‘-Iy)K6I/IHa 10 CBOsATA CIICIIUMAJIHOCT. Te ca YTBBPACHHU CIICHHUAIIMCTU B OHKOJIOTUYHHUTE
LIEeHTpoBe, B cektopute no OOpasHa auarnoctuka, B HI[PP3, 8 PUOKO3, BbB dupmute mo
Tpymosa meaunimHa, B AELL “Kosmonyii”. Hemanbk Opoii oT TX ce 00ydaBar Win Bede IpuaIoonxa
crenuaiHocT B cucteMara 3a CJ10, npyru 3amuTixa Wik padoTsT Mo JOKTOPATH.

KpaiiHo orpaHuueH e OposST Ha MEIUIMHCKHTE (DU3UIM B KaTeApHuTe Mo MenuIuHCKa
(uznka U Onodu3NKa B IMETTe MEAWIMHCKA BUCIIN YYHJIUINA B cTpaHara. ToBa HEM30EXHO ce
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0Tpa3siBa OTPHIATEITHO Ha TAXHATa yuyeOHa M HaydHO-HM3CcJeoBarelicka paboTa U e JIOII arecTar
3a KaJIpoBaTa MOJNTHKA B KaTeAPHTE.

CrnenauniaoMHOTO oOy4yeHne B oOmacTra Ha MeaunuHckara ¢usuka B bearapus 3amousa
B Havyasoto Ha 80-te roguuu Ha 20-tH Bek. To e eqHO OT mbpBUTE B EBpoma opranusupanu
oOpa3oBaTeTHH (OPMH IT0 Ta3U CUCTEMA U € TPEeTHA3HAYCHO € 33 (PH3UIN 1 HHKCHEPH, paboTemnn
B KIMHMYHATA MEIUIIMHA WJIM B CpogHM Jaboparopuu. Crenuanu3aliuTe B CHCTEMara Ha
37paBeora3BaHeTo ca: MeauuuHCKa paguosiorHyHa Gu3nKa — 3a CHEeNUaliCTH B o0acTTa Ha
HoHM3MpanmrTe JIbYeHUs; MeaUIMHCKa caHuTapHa (M3UKa — 3a CHENUAJIUCTH B Oo0JacTTa Ha
HeloHnsupamuTe pusndHu Gaxkropu; buodpusuka.

MenuHCKUTE GU3ULIU U OMOMETUIIMHCKUTE WHXKEHEPH Ca aBTOPH M ChaBTOPU Ha TOJSIM
Opoit HayYHM MyOIMKAIMN, MHOTO OT TSIX B PEHOMHPAHM CHENNAIN3UPaHN CIHCAHUS 110 CBETA.
Te umat u3naeHu KHUTH, yUeOHUIH, TTPAKTHYECKH PBKOBOICTBA, MAaTePHAIIH 3a 00ydeHue, obade
0CTaBar JUIbXHUIIY 32 W3/1aBaHETO Ha MOHOTpa(UH U ITOBEYEe YICOHUIIH.

Ot 1989 1. ps3ko ce yBenndyaBa OposT Ha YIACTHUIIUTE B MEXIYHAPOJAHU HAYIHU (HOPYMH,
KypCOBE M IIKOJIH 3a O0ydeHHe. YBEJINYaBaT ce JOKTOPAHTHTE U 3aLIUTUINTE JOKTOpaTu. bpost
Ha JIOIIEHTHTE M MPO(ECcCOpHUTe € BCE OIllle MalIbK, HO OTIAJaHeTO Ha (PMKCHUpAHUS CHHCHK Ha
HAyYHHUTE CIICIIMATHOCTH ciief] mpreMaHeTo rpe3 2010 1. Ha ,,3ak0H 32 pa3BUTHETO Ha aKaJeMUIHHS
cheTaB B PenyOnmka bwiarapus™ Bede yiecHsABa MPOLEAypUTe MO 3alluTa Ha JOKTOPATH U IO
XaOMIIMTUPAHETO 110 CHEeNUATHOCTTa MeuimHeKa (QU3MKa.

Menuimackara ¢usnka B bbearapus pasmmpsiBa cBos 00XBaT B MEIMIMHCKATa HayKa U
MPaKTHKa, KOETO MMa TOJIIMO 3HAYEHHE 3a TMOBHIIIABAHE PABHUILETO Ha 3/PaBEOMNa3BAHETO B
cTpanara. Bucoko ce neHr IpUHOCHT HAa MEANIIMHCKUTE (QU3NIH B MEAUIIMHCKATA PAKTHKA.

sksksk

MenunuHckuTe GU3NIN Y Hac ca 00eTMHEHH B bBJIrapcKoTo IpyKeCTBO MO OMOMETUITTHCKA
¢usuka n nwxerepctso (bJIBM®N). [IpyxecTBoTo € ocHoBaHO npe3 1971 1. m e exHO OT Haii-
CTapuTe B CBETa MEXIy CXOJHWTE HALMOHAJIHHW OpraHU3alnd. BposT Ha HEroBHTE WICHOBE €
nocruran onuzo 200, karo cera Bapupa okoiio 100. B/IBM®U e koieKTHBEH WieH Ha OCHOBaHATa
npe3 1963 . MexnyHapoaHara opranuzanusi no mexunuucka ¢usuka (IOMP), na EFOMP
u Ha MexnayHaponHata (demepanus MO METUIMHCKO U OmonornyHo mHxkeHepctBo (IFMBE).
JpyXecTBOTO pa3BHBa aKTHBHA M pa3HOOOpa3Ha AEHHOCT: OpraHM3MpaHe Ha HaydyHH (OpyMH,
oOydeHHe W CIleNMANM3allMi Ha YICHOBETE y HAC W B UyXOWHA, NMpEICTaBsIHE HA KHUTH M
JMCepTalyy, KOHCYATAIMH 10 Pa3InYHHU IPOOIEeMH Ha 00YUEHHETO U CTaTyTa Ha MEJUIIMHCKUTE
¢u3nnn. B HeroBuTe HayuyHH KOH(EPEHIMH y4yacTBAT yYeHH OT pelula cTpaHud ot EBpoma n
CALI. dpyxectBoro nomabpxa koHTakT ¢ [OMP, EFOMP, Esponeiickust cbio3, IAEA, oT xouTo
PEIOBHO TIOMy4aBa Moakpena. MeauuHCKuTe QU3 1 OMOMEIUIMHCKUTE WHXKEHEpH ca B
MTOCTOSTHHU JI€JIOBU KOHTaKTH U CHTPYIHHUECTBO C KOJETH OT JIpyru cTpaHu. Hamm koieru ca
WH/IUBH/IyaJIHU YWICHOBE Ha aBTOPUTETHU MEXyHAPOIHHN HAyYHN OpraHU3allnu.
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JIN3AVH, METOJIUKA U IIEJIA HA TPETOTO HAIITMOHAJIHO
INPOYYBAHE HA JITBYEBOTO HATOBAPBAHE HA TAIMEHTUTE B
PEHTI'EHOBATA TUATHOCTUKA

Acen JIlumoB, /lecuciaBa iBanoBa, ®ununa Bacuiea

HaunuoHajieH HeHTHP MO0 PaAM0O0OHOJIOTHs U PATUANMOHH 3aIUTA

DESIGN, METHODOLOGY AND PURPOSES OF THE THIRD
NATIONAL PATIENT DOSE SURVEY IN DIAGNOSTIC RADIOLOGY

Asen Dimoyv, Dessislava Ivanova, Filipa Vassileva
National Centre of Radiobiology and Radiation Protection, Sofia, Bulgaria

Abstract

In correspondence with requirements of National legislation and requirements of EC Directive
2013/59/Euratom, National Centre of Radiobiology and Radiation Protection (NCRRP) started
the Third National Patient Dose Survey (TNPDS) with an aim to update the existing Diagnostic
Reference Levels (DRL) in Radiology. The data of the survey will be delivered on special forms
for X-ray equipment and patient doses elaborated by NCRRP. Methods for supplying the data to
NCRREP are following: via internet based platform for automatic sending; via electronic tables
sent by e-mail; via information for local typical doses; via paper hard copy. Collecting of main
amount of data, processing and elaboration of firs results with recommendations for new NDRLs
is planned to be explored until end of 2016.

Key words: Patient Dose, Typical Dose, Diagnostic Reference Levels, DRLs, NDRLs.

Pesrome

BusnbiaHeHre Ha n3NCKBAHUSTAa HA HALIMOHAIHOTO 3aKOHO/IATEJICTBO, KAKTO M HA N3N CKBAHUSATA
Ha Jlupextusa 2013/59/EBPATOM, HanmoHamHUST HEHTHP MO PagioOHONIOTHS U paldallioHHA
3aInTa 3alo4YHa IPOBEKAAHETO HAa TpPEeToTo HAIMOHATHO MNpPOy4YBaHE Ha OOIBYBAHETO HA
MAIMEHTHUTE C LeJT aKTyalIM3UpaHe Ha ChIIECTBYBAIINTE HAIMOHAIHN JMarHOCTUYHH pe)epeHTHH
uuBa (DRLs) B pagnomorusTa. JJaHHATE OT MPOYIBAHETO IIIE CE TIPEIOCTABST Upe3 MOITbIBaHE Ha
cnennanHo paszpadorenn or HI[PP3 ¢opmu 3a penTreHoBara amaparypa M MallUCHTHUTE JO3H.
Mertoaure 3a IpeoCTaBsHE HA TE3H JaHHHM ca CICIHUTE: Ype3 MHTEepHeT Oa3upaHa miarpopma 3a
ABTOMATHUYHO M3MpalllaHe; Ype3 eIEKTPOHHH TaOIMIM M3MPATEHHU TI0 e-Meii; upe3 nHpopMarus
3a CHIIECTBYBAIM TUIIMYHHU J03M; Ype3 MPEAOCTaBsIHETO UM Ha XapTHeH HocuTeln. [lmanupa ce
CHOMpAHETO HAa OCHOBHUSI 00EM OT JIaHHHU, 00paboTKara 1 Mojy4aBaHeTO Ha I'bPBUTE PE3YJITaTH C
npenopbku 3a HoBU NDRLs na crane 1o kpast Ha 2016 .

KnrogoBu tymu: mareHTHa /103a, THITMYHA J103a, IMarHOCTHYHN pedepenTHr HuBa, DRLs,
NDRLs.

Short historical overview of DRLs
First step of defining boundary between necessary and unnecessary radiation exposure
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was made by the Department of Public Health of the State of Illinois, USA. In 1969 the
department started to collect specific information on patient exposure at regulatory inspections
of different X-ray systems in the State [1]. Data were collected for radiation exposure to patient
on photofluorographic X-ray systems used for screening of tuberculosis. This field was most
interesting as patient exposure varied as much as tenfold and large number of population was
screened. Analysis of data showed 75% of all facilities were able to obtain quality X-ray images of
chest at patient exposure bellow 200 mR (1,74 mSv) and about 50% of them could obtain quality
radiographs at less then 100 mR (0,87 mSv). This became a basis for adopting of the following
rule by the State Health Department:

“The incident exposure to an average patient shell not exceed 200 mR per radiograph and
should not exceed 100 mR per radiograph” [2]

Via change in the practice such as using more sensitive films, higher speed screens, higher
anode potential (kVp) and better mirror optics, all facilities with higher patient exposure could
bring it down to be within the mentioned limits. This way no X-ray system was lost because
of this rule and collective dose of thousands man-Sv was saved. The surveys in this field has
been continued and in 1974 Neuweg and Brunner have published data on which the regulation in
this field was developed [2]. The authors stipulate the upper exposure limits shell be applied for
standard exposure conditions only. Neuweg and Brunner conclude following:

75% of X-ray systems can produce clinically acceptable image giving exposure to patient
bellow a specific limit;

- The applied techniques of all X-ray systems should be changed in a way that no
unnecessary high exposure should be given to patient.

In 1978 Environmental Protection Agency and the Department for, education and welfare
of USA develop recommendations for limitation of exposure on federal medical systems. These
recommendations have been approved by the president of United States and published in the
federal register. They have been translated and published in Europe — in Germany in 1979 for
example. In Table 1 recommendations for the entrance exposure values for some projections are
shown.

In 1985 the Center for equipment and radiological health of USA repots as a result of
measures undertaken and significant reduction of patient exposure has been registered, but linked
improvement of image quality is absent. In analysis of results of application of concept for
entrance exposure Xentrance published in 1980 by Lows and Rosenstain conclude that optimal
reduction of exposure can be achieved when X-ray systems exposing with value of dose over
third quartile, diminish their entrance surface dose (ESD) employing techniques similar to those
employed by units with ESD laying within first three quartiles. This patient dose reduction shell be
accompanied by a Quality Assurance (QA) Program, identifying reasons for higher exposure in a
way that the technics shell be appropriately modified without lost of image quality.

Organ, Projection Entrance Exposure (mR)
Chest (PA) 30
Skull (LAT) 330
Abdomen (AP) 750
Cervical spine (AP) 250
Thoracic Spine (AP) 900
Full Spine (AP) 300
Lumbosacral Spine (AP) 1000
Retrogradic Pyelogram 900
Foot (DP) 270
Dental (Bitewing, Intraoral) 700

Table 1. Recommendation developed by the Department of Health, education and welfare of
USA for several standard projections (1978).
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Definitions of Diagnostic Reference Levels (DRLs).

According to International Commission of Radiological Protection (ICRP): “A diagnostic
reference level is a level set for standard procedures for groups of standard-sized patients or a
standard phantom. It is strongly recommended that the procedure and equipment are reviewed
when this level is consistently exceeded in standard procedures (ICRP 73, § 100) [3]. Corrective
action should be taken as appropriate. According to Medical Exposure Directive [4]“Diagnostic
Reference Levels: dose levels in medical radiodiagnostic practices or, in the case of radio-
pharmaceuticals, levels of activity, for typical examinations for groups of standard-sized
patients or standard phantoms for broadly defined types of equipment. These levels are
expected not to be exceeded for standard procedures when good and normal practice regarding
diagnostic and technical performance is applied. According the Internatonal BSS: Diagnostic
reference level is “A level used in medical imaging to indicate whether, in routine conditions, the
dose to the patient or the amount of radiopharmaceuticals administered in a specified radiological
procedure is unusually high or unusually low for that procedure” [5]. DRLs are recommended by
ICRP, EC, IAEA, National Regulations. In Bulgaria they are first recommended by Ordinance 30
of Ministry of Health (MoH)/2005 [6].

Quantities for expressing DRLs.

Following quantities are recommended for expressing typical patient doses and DRLs:
ESK or KAP for simple procedures; KAP, total number of images and total fluoroscopy time for
complex procedures; Maximum skin dose for some complex interventional procedure; CTDI,
CTDIw, number of slices, DLP for Computed Tomography.

Measurement of DRLs

There are different protocols for measurement of Patient doses and elaboration of NDRLs [7-
9]. In Bulgaria a National protocol for measurement methods of patient doses in X-ray Diagnostics
was prepared under Phare Twinning project Bulgaria — Gemany [10] Recommendations and
Guidance for use of Diagnostic Reference Levels in Radiology was prepared under same project
[11]. Both above mentioned documents need to be revised, updated and published officially.
According to the protocol 20 X-ray systems shell be used for each projection as a minimum.
On each unit a sample of at least 20 standard sized patients shell be collected for each standard
projection. The patient’s weight shell lay in interval of 50 to 90 kg with an average of 70+3 kg. A
typical dose for each projection has to be calculated as a mean of relevant dosimetric quantity for
patients in the sample. Bulgarian guidance as well as foreign protocols recommends the DRL to
be defined closer to the third quartile of distribution of typical doses estimated for each projection.
This is applicable to adult patients. For children different approach may be employed in accordance
with amount and quality of data collected during Third National Patient Dose Survey.

Organization of Third National Survey.

Four methods of data collection are foreseen:

A. Viainternet based platform for automatic sending: www.drl-bg.com [12];

B. Via electronic tables sent by e-mail to the electronic address of the survey: rzmo@ncrrp.
org;

C. Via information for local typical doses defined in hospitals;

D. Via paper hard copy.

All information regarding Third National Survey is available on web page of NCRRP [13].
It is accessible form the main page of NCRRP: www.ncrrp .org (fig. 1a) by clicking on field:
“DRL2016” or by clicking on the special banner mounted on the main page: (fig.1b).

The web page of the Survey has a Short and a Full Instruction for collection of data, as well
as contacts of Section of Radiation Protection at Medical Exposure It has also a link to the system
132



for registering of typical doses at X-ray examinations and procedures. On the web page all forms
on MS Excel and Adobe Acrobat format files are available for download. A Circular Letter signed
by the Director of NCRRP is available for download on top of the page, as a Letter of MoH will
be uploaded and available for download when it becomes available.

Terms of survey.

- Until 01.10.2016 — collection of initial data and preliminary results;

- Until 31.12.2016 — main conclusions and recommendations;

- During 2017: publishing of new and updated National DRLs and continuation of work
for collection of data (for children).

- Continuous process of data collection:2017- — mainly using methods: A, B and D.

File Edt View Hitory Bookmarks Tools Hely e :

i (5799 urread) - dimov sl % | DRLIOIS -

€ nemp.oignew/bg/ DRLALG- 4 '

MOHAJIHO
[IPOYYBAHE

=
DRL2016 0,
7
]Ia)”{:':"l‘t':‘ InmoBeye...

b
Fig. 1. Screenshots of relevant parts of webpage of TNPDS at website of NCRRP.

Problems and limitations related to TNS;

First and Second NPDS were explored under large international EC Phare Twinning projects:
Bulgaria-Germany (2002-2004) with total budget: 2 650 000 EUR (two million six hundred
and fifty thousands euro) and Bulgaria-Finland (2008-2009) with total budget: 4 750 000 EUR
(four million seven hundred and fifty thousand euro) , as the TNPDS has no dedicated budget.
This leads to lack of motivation for hospital staff, Regional Health Inspectorates (RHI) and all
staff involved into the project. The measurement equipment in Section of Section of Radiation
Protection at Medical Exposure (SRPME) in NCRRP is more than 12 years old and this makes
the process of assuring traceability of dosimetry calibration and Quality Assurance of Dosimetric
data problematic.

Conclusion.

Success of practical implementation of TNPDS depends on joint efforts of staff of SRPME,
support from Management of NCRRP, support from Ministry of Health (MoH), active involvement
of Radiation control departments of Regional Health Inspectorates (RHI), medical physicist and
other responsible staff in the hospitals throughout the country. Availability of dedicated budget for
additional staff employment, equipment calibration and upgrade, business trips and other inherent
expenses is critical for project implementation.
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Abstract

Endoscopy is modern medical imaging technics aiming to visualize the body inside surfaces
through natural apertures or via small surgery access. It facilitates local bloodless surgery, extraction
of histological and cytological material as well local pharmaceutical treatment. The endoscopy
techniques develop very rapidly due to the advantages and achievements of the modern optical,
optoelectronic and web based technology. Nowadays efforts are directed toward facilitation of the
body penetration, improving the image quality, simultaneous diagnostics and treatment, remote
control surgery, safety and instrument disinfection, etc. Requirement and standards concerning the
medical endoscopes production are rigorous and demand strict quality control at every single step
of the production process. This paper is dedicated to describe the quality control applied at the
company Scholly Optix OOD, Panagyuriste.

Key words: optics, endoscopes, quality control

1. Kparku cBelieHusl 32 eHI0CKONUTE
Ennmockonusita € amapaTypeH crnocod 3a oOpa3Ha NHAarHOCTHUKA C IIUPOKO MPUIOKCHHE B
MEIUIIMHCKAaTa NpaKkTUKa. Ts MO3BOJSBA JUPEKTEH OIIEH MPE3 €CTECTBEHU MBTHUIA HA HIKOU
BBTPEIIHU OpPraHM C MOMOUITa Ha €HJOCKOoIl. Taka Hampumep, B CTOMaxa ce NMPOHMKBA Mpe3
ycTaTa U XpaHOIIPOBOa, B OpoHXHTE U OeinTe ApoOOBE — Mpe3 JapUHKCA, B TUKOYHUS MEXYD -
mpe3 MUKOYHHUS KaHajl, B 3aTBOPCHU TEJIECHHU MPOCTPAHCTBA - Ype3 IMyHKIHS WK ONCPAIIHOHCH
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JOCTBII (Harp. Jamapockomnus). EHmockonusTa ce chyeTaBa ¢ IMpUIleTHa OHOTICHs (IO 3pUTEIICH
KOHTPOIT), KOSITO MOKE J1a O'bJic M3BBpPIIICHA C IIUITKA, UIJIa WX YeTKA, 33 Ja CE MOTydr MaTeprall
3a XHFCTOJOTMYHO WIJIA ITUTOJIOTHYHO W3cienBaHe. Ts Moke a ObJe M3IMON3BaHa W 3a JIOKAITHO
BHACSHE Ha JICKAPCTBCHHU BEIIIECTBA.

[IppBHUTE ONUTH 3a TpUITaTaHE Ha EHAOCKOCKH METONIN JaTHpaT oT Kpas Ha 18 Bek [1 Spaner
2009, 2 Nezhat 2011]. IIpe3 1805 . @wnun bo3nxu, cuauTan 3a W300peTaTesl Ha CHIOCKOIA,
KOHCTpYyHpa armapar 3a U3CJIeBaHe Ha PEKTyMa M MaTKaTa. AnapaThT IPECTaBIsIBa TBpAA TpHOa
ChC CHCTEMa OT JICHIH U OIVeana, a M3TOUHUKBT Ha CBETJIMHA € cBeml. TpsOBa ma oTOenex M,
4e TO3M NMPHOOP HUTO BEAHBK HE € M3IMOJ3BaH 3a M3CJIEABaHE Ha XOpa, a aBTOPBHT € HaKa3aH OT
MeIUIMHCKHs (akyareT Ha Buena 3a moborutcrBo. [Ipe3 1930 r. Xaiinn Kank npaBu mepBu
OIUTH 3a JIAMapoCKO JUArHOCTHIIMPAHE Ha YepHHs Apod U Ha xipdeH Mexyp. [Ipe3 1937 . ce
ChOOIIaBa 3a U3IMOI3BAHETO HA JIAMAPOCKOIUS 3a JUATHOCTHKA HAa U3BRHMATOYHA OPEMECHHOCT, a
npe3 1945 r. Kapn Hlopu 3anouBa npou3BoacTBO Ha HHCTpyMeHTd 3a YHI cnenumanucru.

B Hamm 1HU CHIOCKOIICKATa amaparypa ¢ HaBISI3Ja ITUPOKO B MEAHMIIMHCKATA IPAKTHKA U
HaMUpa BCe TIOBEYE U MO-CIenn(GUIHN MpUiIokeHus. Pa3paboTrenu ca romsm Opoit eHI0CKOTICKI
TEeXHUKH, TaKWBa KaTo OpOHXOCKONHS — 3a OMIe)KJaHe Ha OpOHXWTE, TacTPOCKONHUS — 3a
CTOMaxa, XMCTEPOCKOMHU — 32 MaTKaTa, KOJIOHOCKOIHS — 3a Je0eI0To 4epBO, JAmapoCKOIusI —
3a OpraHUTe B KOpEMHATa KyXHHA, OTOCKONHSA — 3a YIIHHSA KaHaJd M THIIAHYETO, ITUCTOCKOIHS
— 32 TIMKOYHHS MEXYp, XOJAHTCOCKOIUS — 3 JKJIbYHHUTE ITHTHUINA, TOPAKOCKOMHUSA — 3a TphIHATA
001acT, KapAMOCKOMUS — 32 KaMEPUTE Ha CHPIIETO, AHTHOCKOIHUSA — 32 KPBBOHOCHHUTE CBHJIOBE,
apTPOCKOITUS — 33 CTaBUTE, BEHTPUKYJIOCKOIIHS — 32 MO3bKa M JIp.

[TpUHIKMIHOTO YCTPOKCTBO HA CHBPEMEHHHUTE €HJ/IOCKOITH € CJIEJHOTO: U3TOYHHK Ha CTy/IeHa
CBCTJIMHA, ONITUYHU BJIAKHA, CHIIOCKOIICKA TPhOa (TBbpa WK I'bBKAaBa), OKYJSIP UM CUCTEMA OT
YUIOBE 32 HaOllfoIaBaHe Ha 00pasa. B 3aBHCUMOCT OT Ipe/IHA3HAYCHHUETO CH, CHIOCKOIIUTE OMBAT
TBBPAU WIN T'bBKABU.

OCHOBHHU IIEJTH B YCHBBPIIICHCTBAHETO HA CHIOCKOIIUTE Ca IMOBHUIIABAHE HA Ka4eCTBOTO Ha
M300pakeHIETO U YBEINYaBaHe Ha 3PUTEITHOTO TToJie Ha 0a3zata Ha HD 1 3D texnonoruute. [omsimo
MIPEAM3BUKATEIICTBO € MIOCTHUTAaHETO HAa MUHUMAJICH BBHHIICH JHAMEThp Ha TpHOaTa, yIecHsIBAIl
MIPOHUKBAHETO Ha ypeaa B TAJIOTO Ha MAIllHeHTa, ChYETaHO C JOCTAThYHO IMUPOK PaOOTeH KaHa,
TIO3BOJISIBAI OOPABEHETO C Pa3IMYHI WHCTPYMEHTH M BE3MOXKHOCTTA 32 ITOCTABSIHE Ha CTCHTOBE.
He Ha mocrmemHo MACTO € W MOAOOPSBAaHETO HA EPrOHOMHYHOCTTA HAa TO3M THII amaparypa,
ChucTaBallla BUCOKUTE TEXHOJOTHH B 00acTTa Ha OC3KPhBHATA MHUKPOXHPYPTHUS U OC3KHUUHUTE
KOMYHHUKaIM1. BEPXOBO MOCTIDKEHHE € Ch3JaBaHETO Ha pOoOOTH3MpaHaTa eHIOCKOIICKa CUCTEMa
»Ja Burun® ¢ HI-definition pe3onronus Ha u3odpakenue — 3D HD TexHosorus, npeaHasHauycHa
3a TUCTAHIIMOHHO MU3BBPIIIBAHE Ha OC3KPBBHU XHUpypruuecku onepanuu [3]. HoBata TexHoMOTHS
€ €JIHO YHHKAITHO pEIlICHUE Ha MH)KCHepHATa MUCHI U, 0¢3 ChMHCHUE, € YacT OT T.H. ,,AHTYUTHBHA
peBoIOLHS .

2. IIpou3BoacTBo Ha eHA0cKONH B bbarapus

Benrapus e egHa OT JeBeTTe CTPaHM B CBETa, IPOW3BOAWUTEN HA MEAWIMHCKH H
uHAycTpuanHau eHpockormu. Kommanusra ,,[Isomn-Ontuke” OO/ [4] e cp3magena npes 2004 T.
KaTo CMeCEHO JpykecTBo C ,,l[Ipomu PDaitdep ONTHK” — OCHOBEH MPOM3BOAMUTEN HA CHIOCKOIH B
I'epmanns. Cenanumiero Ha ¢upmara B brirapust e B rpan [lanartopume. OCHOBHUTE TPUYNHI
3a MAPTHBOPCTBOTO Ca BPB3KUTE Ha HeMckara ¢upma ¢ ,,Onrukc” AJl, rp. Ilanaropuiie — Haii-
JOOPUAT M TOCTAaBYMK HA OINTHKA 32 €HIOCKOIN — U TeorpaCcKoTo MOoNoKeHne Ha buiarapus —
cpenuinHo cripsivo M3rouna EBpona u Pycusi. Ananmsupaiiku tesu aBa axropa, mpou3BOJCTBOTO
Ha CH/IOCKOIIM B anrapml nocTtura JABE€ CTPATCruiyeCKu LCJIW — padyMHa LICHA Ha IMPOAYKTa U
6aM30CT 110 TONIeMHU | citabo paszpaborenu nazapu. @upmara ycrisiBa Jia ce HaJIOXKHU Ha 1a3apa Karo
MPOMU3BOJUTEI HA CEPTHU(GUIIMPAHN ONTUYHH JETAlIN, ONTUKO-MEXaHUYHH BB3JIM U €HJIOCKOIIH,
NpeHa3HAuYeH! 3a MEeJULIMHATAa 1 UHIYCTpHsITa, a oT 2014 . HacaM ¥ Ha KaMepu M KOHTPOJIEPH
3a IPUIOCTHA BU3yaJM3alWsl HAa MPOLECHTE (IMArHOCTUYHH, TEPANeBTUYHH, OIEPATHBHU)
rocpeacTBoM (popmupaneTo Ha 00pa3 OT €HI0CKOTIA.
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JloOpara ympasieHYecka MONWTHKA Ha (upmara, M3MO3/IBaIla CUCTEMAaTa 3a yIpaBicHHUE
IRP, Bepcust Navision [5 Andreev 2005, 6 Velev 2004], e cpueTana ¢ moxbop u oOydeHHE Ha
BHCOKO KBAJTM(UIMPAHU KaJpH. 3all0vHANIA ¢ €KUM OT MET CIY)KUTEIH, peaiM3upaiu okoso 60
MIPOIyKTa MECEYHO, THEC KoMIaHuATa HabposBa 120 mymu Ha cpemHa B3pacT 28 u 35 ronuHw,
KOWTO TIpon3BexkaaT cenMuaHo Mexxay 400 u 500 ermockomna 3a menus ceat. Hax 80% ot mmamute
CITy’KUTENIN TPEMHUHABAT CIIENIHAIN3UPaHo 00ydeHHe NpH Hail-q00pHUTe CIIENNaINCTH B OpaHIIa B
poauHara Ha eHpockona — ['epmanus. ToHpesT ce Bb3MOXKHOCTH 3a ChTPYJHUYECTBO ¢ Bucmnre
yumiuiia B bbirapus.

ITo Bpeme Ha TEXHOJIOTMYHHSA ITPOIIEC CE U3BBPIIIBA HEITPEKbCHAT, TPEIIN3eH H 0€3KOMIPOMHUCEH
BBTpEIIEH KOHTPOJI Ha Ka4eCTBOTO HAa M3pabOTKa, CTPUKHOTO CIa3BaHEe HAa BCUYKHU MpPaBUIIA U
HOPMAJIHOTO MPOTHYaHe Ha PabOTHUS mporec. EHockonuTe ce npefocTaBsT Ha KIMEHTa Clel
M3XOASIIA NHCIIEKIINSI, ChIIPOBOACHY C YHUKAJICH CEpPHEH HOMEP U clieln(UKALK 32 IPOBEICHH
TECTOBE U U3MUTAHUS.

3. KonTpoa Ha kauecTBOTO IPH NPOU3BOJACTBOTO HA €HI0CKOIIHN

KoHTporbT Ha KauecTBOTO HAa MEAMIMHCKUTE CHAOCKONM IENH Ja TapaHTHpa TAXHATa
Ha/eXIHA 1 Oe3BpenHa ynorpeda. OT ChIIECTBEHO 3HAYEHHUE € KaueCTOTO HAa N300pakeHNETO U
HeroBarta copTyepHa 00paboTKa, 3arma3BaHe Ha [EIOCTTa M XePMETHYHOCTTA Ha ypeaa, 0b3poTo
1 JIECHO TOYHCTBAHE W JAE3MH(EKINs, KaKTO ¥ HEHAPAHSIBAHETO HA THKAHWTE M OTPAHHUTE Ha
TalMeHTa.

KoHTpONBT Ha KaUECTBOTO HA MEMIIMHCKUTE €HJOCKOIM IPOTHYa B TpU eTama [7]:

- BXOZSII KOHTPOJ HA JIeTaiIu, BB3MIU U NMoTy(haObpuKaTH, MPUCTUTAIIN OT T0CTaBUHIINTE;

- TeKyIIl KOHTPOJI Ha IPOWU3BOACTBEHUS MPOIIEC U MOACOOPKH;

- M3XOAAl KOHTPOJI Ha roTOBAaTa NpoOaAYKIUA.

Camo wu3zenusiTa, KOUTO Ca MHHAIM YCHENIHO Ipe3 BCHYKH TECTOBE W OTroBapsT Ha
KOHCTPYKTHBHATa M TEXHOJOTWYHA JOKYMEHTAIMs, C€ M3MPAIIaT KbM KIMEHTUTE, MPHIPYKEHH
ChC cepTU(UKAT.

3.1. Bxoosuy konmpon.

3a 1a ce OCUTypH MaKCHMalTHA PEIIM3HOCT Ha U3ICTHSITA, CE CTICIU 3a M3IPABHOCT HA BCHIKH
MTOKA3aTeNH, 3a1aJIeHH OT KOHCTPYKTHBHATA M TEXHUYECKaTa TOKYMEHTANS 3a JaCHUS JeTal,
croOka U criio0eHa eanHuIa. Ta3u mpoBepka IMpeaoTBpaTsABa MaTepUaNN C JIOMIO KauecTBO Ja
OTHJAT B IPOU3BOJICTBEHUS MIPOIIEC OINE TTPEIN HETOBOTO Hadaslo. B 3aBHCHMOCT OT CIIOKHOCTTA
1 QYHKIUATA HA yPEANTE, BXOAAIIUAT KOHTPOI ce rpaBu Ha 100% 3a ONTHYHUTE U MEXaHUYHUTE
JeTalIn.

3.2. Texywy koumpon.

[Tpon3BOACTBEHHST IPOLIEC CE CIIEAHN C TOISIMO BHUMaHue. KOHTpOIbT ce M3BBPIIIBA CTHITKA [0
CTBIIKA, ChIVIACHO paboTHATA MHCTPYKLMS 32 MOHTaXK. Cliel MOHTUPAHETO Ha Bb3€J OT U3/IEJIUETO
Be/IHara ce M3BbpIIBA M HEroBoTo TecTBaHe. [1o TO3M HAYMH MOXKE aJeKBaTHO Jia ce pearupa,
JIOPH U J]a ©Ma MaJjika MPOMsiHa Ha TapaMeTpUTe Ha H3paboTeHaTa COOpKA MM CepHs OT COOPKH.
Ha T03u eranm ocobeHo BakHa poiisi uMa VHKEHEPHO-TEXHUYCCKUS OTAEI, KOUTO MOJCHTYPsIBa
ypeaute Aa ObJaT M3AbpKaHU W MEep(EKTHH OT BCSAKa IIEIHA TOYKA HAa KOHCTPYKTHBHATA U
TEXHOJIOTHYHA JOKyMeHTarus1. HaBpeMeHHO 1 Obp30 OWMBAT OTCTpaHSIBaHW BCHYKH HEPEIHOCTH,
MIpEeIM3BUKAIN TIPOMEHH B TTapaMeTPUTE HA HM3ICINETO, YCHBBPIICHCTBA CE U CE€ ONTHMHU3HPA
[eNrsl TEXHOJNOTHYeH mporec. [lopaan ToBa BB (hmpMara € BbBe/IeHA W TOAIbpIKA CHCTEMa 3a
ynpasienne Ha kagecTBoTo ISO 13485:2016 [8] ot Hemckus HoTHHIHpaH oprad DQS GmbH.

HenpexbsCHAT KOHTPOJI C€ OCBINECTBSABA 32 aTECTHPAHE HA CaMHUTE CPEICTBAaTa 3a KOHTPOI
— HM3MepBaTeNHU YPEe/H, YCTaHOBKH, COPTYep, MUKPOCKOIIH H JIp., C LIeJl FapaHTHPaHe Ha TSIXHATa
TOYHOCT Ha U3MEpBaHe.

YenopeaHo ¢ ToBa ce M3BBPILIBA MEPHOJUYHO CIICIHAIM3UPAHO O0y4YEeHUE Ha IepcoHaa.
ToBa naBa yBepeHOCT Ha KIMEHTHUTE, Y€ BCEKH ypesa, mpousBeneH oT ,,I[ponu-Ontukce” OO/,
BHHATY OTTOBaps Ha Hall-BUCOKHUTE CTAHIAPTHU 32 KAYECTBO.
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3.3. U3x00514 KOHmMpos.

[Ipenn m3menmuero na moeMe CBOS BT KBbM MOTPEOMTENCKHS Ma3ap, TO MpPEeMUHAaBa Ipe3
TIOCIIE/ICH €Tal Ha TPOBEPKH, KaTO Ce TECTBAaT HETOBHUTE IapaMETPH 3a Ka9eCTBO W Oe3ympedcH
BBHIIICH BH] (OXIJTy3BaHUSA, IPACKOTHHH, IPABIITHO TTO3UIIMOHIPAHE HA OTICITHUTE JCTANIN).

OOmmTE TECTOBE Ca:

- O61a mpoBepKa Ha MOBBPXHOCTTA HA ypena;

- Wnentudukanus Ha ypeaa;

- O0111a MpoBepKa Ha JIA3EPHOTO HAMKCBAHE;

- W3npaBHOCT Ha TOKYMEHTAIUSATA;

- SN B cwoTBeTCTBHE C PS;

- ITo3uus Ha yuna;

- OtmecTBaHe 1o octa X B Y Ha JIsIB U ASCEH KaHa;

- Hucropcus;

- ‘brea Ha BHKIAHE;

- Poranms;

- Pezomromnus;

- Dokyc;

- Wmomunanms.

Bcexku ypen ce nmpuapyxaBa OT TUTUTAJICH U XapTHEH CepTU(HKAT 32 YCIICHIHO TPEMUHABAHE
Ha CTPOTHsI KAYECTBEH KOHTPOJI, HAJIOXKEH OT (hupmara.

3a rapaHnusTa Ha CBOWUTE BHUCOKM CTaHAapTH (upmara peloBHO INpEMHHaBa OIUT OT
TIPECTIKHA HEMCKH (PUPMH 32 Ka4eCTBO.

3akJjaioueHne

PasBuTHETO HAa ONTHYHHTE, ONTOCICKTPOHHUTE M yeO-Oa3upaHUTE TEXHOIIOTHUH Ch3/aBa
MPEIIOCTABKY 33 YCHBBPIICHCTBAHE HAa CHIOCKOIICKAaTa TeXHWKA. B Omm3kute 10 roxmHuM ce
OYaKBa M3NMH3aHETO OT ymorpeda Ha KoHBeHHHOHamHHTE 2D m 3D eHmockomu U 3aMsHaTa UM
OT JBYKaHAJHU €HJOCKOICKH cucTeMH, u3rpageHd or CMOS yunoBe M CUTHAJIHO-NIPEHOCHU
Kabenu. YpenuTe me UMaT OJICKOTeHA U KOMITAKTHA KOHCTPYKIHs. KauecTBOTO Ha H300paskeHHETO
e ObJIe MHOTOKPATHO TTO-BHCOKO. PaboTu ce 3a yiecHsIBaHEe Ha MAaHUITYJIHPAHETO OT CTpaHa Ha
JIeKaps ¥ MoJ00psIBaHEe HAa METOHUTE 3a TIOYNCTBAHE U IE3NH(EKIN Ha HHCTPYMEHTUTE. BeHdako
TOBA IIIC M3UCKBA OIIIC TO-BUCOKU KPUTEPHH M CTPUKTHA MEPKH BBPXY KOHTPOJIA Ha KA9€CTBOTO
TIPH TIPOU3BOACTBOTO HA CHJOCKOIIH.
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SOFTWARE PLATFORM FOR EVALUATION OF X-RAY IMAGES:

APPLICATION FOR VALIDATION OF ANTHROPOMORPHIC
SOFTWARE BREAST MODEL

Stoyko Marinov, Ivan Buliev, Zhivko Bliznakov
Technical University of Varna

Abstract: Aim of this study is to present a software tool designed to extract texture parameters
from x-ray images. The tool is developed in the MATLAB environment and is dedicated to
facilitate the research in x-ray imaging. A program called BreastSimulator is used to generate an
anthropomorphic software model of an averaged in size breast. Further on, the computer model
undergoes simulated mechanical compression to mimic the conditions during mammographic
acquisition, and subsequently exported as STL file used for 3D printing. The physical model is
printed with a stereolithographic 3D printer with resolution of 100 pm from Clear Resin. The
model is then filled with animal fat and irradiated at GE Senographe digital mammography unit.
On the other side, the software model is “irradiated” by a specialized program. The resulting
x-ray images from both the simulated and the physical models are compared by their parameters,
extracted with the help of the created software tool.

Keywords: x-ray images, texture analysis, software tools

I. Introduction

Anthropomorphic phantoms are important tools used as real tissue and organ substitutes
for the purposes of diagnosis and analysis in medicine. The need for such alternatives is implied
due to the limitations for the radiation exposure of the human body during x-ray diagnostic
procedures, related to the amount of “harmless” radiation, at which there is no risk of causing
a cancerous mutation of the irradiated human cells. The anthropomorphic phantoms offer
possibilities to design, test and optimize new x-ray imaging modalities and see the effect of the
radiation exposure on crucial parameters without causing harmful radiation effect to real human
tissues. The anthropomorphic phantoms used in practice split in two main categories — (i) software
phantoms, models of human tissues, organs, and parts of them, generated and processed entirely in
a computer environment, and (ii) physical phantoms — material objects, representing real tissues
and organs, consisting of different materials.

Physical substitutes are being used for longer time than the computer based counterpart,
because of the computing power limitations of the technology few decades ago. Presently, these
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limitations are overcome by the use of clusters and cloud systems, which allow the accomplishment
of very detailed and computationally heavy simulations in real time. Similarly, to the software
models, the physical phantoms are used to substitute real human body parts. They are created, either
using patient specific data or from computer based models. They are made of different materials,
ranging from non-organic polymers and plastics to organic compounds, animal fat and others.
These materials must have absorption characteristics close to these of the real tissue. Realistic
physical three-dimensional phantoms with a tissue background are needed when investigations
on the detectability of lesions, performance of image processing algorithms, reconstruction
algorithms, optimization of scanning parameters of new and existing imaging techniques, etc., are
required. Manufacturing of such phantoms, however, is associated with several difficulties related
to the current technology, suitable materials, manufacturing precision, size of the printed objects,
etc. For these new phantoms, a proper evaluation and validation is necessary. Possible approach
for that is to extract various parameters from x-ray images obtained from imaged phantoms and
compare to the same parameters from clinical images. To facilitate this process, computerized
tools are created and used.

Aim of this study is to create a tool, which facilitates the evaluation of such phantoms. The
tool computes specific parameters such as standard deviation, skewness and kurtosis, as well as,
performs fractal and spectrum analysis of user selected regions of interest (ROI). The developed
tool was used in a specific task: to validate a complete model of an x-ray imaging chain, including
modeling of a compressed breast, x-ray spectrum and x-ray image formation.

[l. Materials and methods

The main purpose of the proposed tool is to provide means for specific processing of
x-ray images and data extracting. The initial requirements for the functionality of have been the

following:
- Access to images in

DICOM format. AR TE - .
- Interaction  with  the | ;R e C:\UsersISTOVKO DeshiopiDICOMINT.1

images: Region? g The Linear ntegral
o Performing different | & e

computations over the ROIs: (a) | Fo v

Standard deviation; (b) Skewness; | fuer x| messen .

(c) Kurtosis; (d) Fractal analysis; Eﬂwm T -

(e) Spectrum analysis. EEE =
The software tool is created : 00

Results

in MATLAB, using the GUIDE | et
module, which allows for the
creation of user interfaces as

Windows applications. Figure | il
1 shows a snapshot of the GUI | Iiiz=® . .
of the developed software tool, | o enmabeezern
It consists of three main sub-
windows for image importing,
region selection and parameter Figure 1. A screenshot from the graphical user interface.
calculation. For each ROI,

the following parameters are

calculated:

Standard Deviation is a measure that is used to quantify the amount of variation or dispersion
of a set of data values. It is calculated by using eq. 1. A low standard deviation indicates that the
data points tend to be close to the mean (also called the expected value) of the set, whil e a high
standard deviation indicates that the data points are spread out over a wider range of values.
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where o is the standard deviation, X, is each value in the data set, p is the mean of all values
in the data set and N is the number of values in the data set.

Skewness is ameasure of the asymmetry of the probability distribution of a real-valued random
variable about its mean. The skewness value can be positive or negative, or even undefined:
o x=eN] _ms_ BIX-w] ok

eq. 2
where E is the expectation operator, L, is the third central moment, ¢ is the standard deviation,
u is the mean of all values in the data set.

The Kurtosis measures the relative peakedness or flatness of a distribution. Kurtosis is
calculated using eq. 3, where pu4 is the fourth moment about the mean and o is the standard
deviation.

urefx] _ P _ B ]

& B = ] eq. 3

Fractal analysis is assessing fractal characteristics of data. For planar images, the fractal
dimension’is a characteristic of the inherent texture in the regions of the image. A lower fractal
dimension corresponds to smoother texture and opposite. A mammography image of a fatty
breast has a very coarse texture due to the good contrast between the connective tissue and the
predominately fatty glandular tissue, while the mammography image of a dense breast appears to
have smoother texture which corresponds to lower fractal dimension. The fractal dimension of a
2D image is calculated as:

Alg)= 1" eq. 4
where A(g) is the area of the surface measured with a square of side &, A is a scaling constant
and D is a constant characteristic of the surface (i.e. ‘fractal dimension’).

Power Law Spectral Analysis: The power spectrum of the ROIs was calculated by integrating
the power spectrum density over concentric rings in the 2D frequency plane using the method in
(Bliznakova 2010). If the image is marked as f(a,b), then its power spectrum is computed from the
discrete Fourier transform:

P(f)=|F (k1) q. 5

M-1N-1
Flk,7)= 1 >N fla.b)exp —2m(ﬁ+&j . k=0l.M-1 [=0]l.N-1
MN = = M N 06

where k and [ are the spatial frequencies in the two directions, and M x N is the image size
of f(a,b).

The concentric rings represent an octave sectioning of the frequency plane. The ring width
is half the width of the adjacent ring that covers higher frequency information, as the first octave
corresponds to the highest frequency ring. The highest frequency is the Nyquist one. The total
power spectrum per concentric ring is further transformed to log(total power spectrum) and
plotted versus the octave number. The plot is almost linear and the data are fitted to a line obtained
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after linear regression analysis. The slop of this line, m, is related to exponential parameter 3 as
following:

m=p3-2 eq. 7

[ll. Results

The software tool was applied to
validate the accuracy of the
BreastSimulator [1] to generate
correctly x-ray mammography images.
For this purpose, a small breast phantom

was generated (Fig. 2a). The(l’ the breast Figure 2. Flowchart of the process for obtaining physi-
model was compressed by using the same cal breast phantom (a) uncompressed breast model, (b)
software application. The obtained compressed breast model, (c) physical model.
compressed breast was subjected to

processing, such as removing all tissues different than gland and skin (Fig. 2b). The model was
printed with a stereolithography printer and subsequently filled with animal fat (Fig. 2c).

(a) (b)

A mammography image of the physical phantom was acquired with a GE Senographe SD
digital mammography unit featuring a detector with a square pixel size of 0.1 mm and fully
automatic exposure. The same geometry and exposure conditions were simulated with the
BreastSimulator. Simulated and experimental images are visually compared in Fig. 3. Further
on, the calculated parameters for the quantitative comparison are summarized in Table 1.

Table 1. Calculated parameters for simulated and real images.

Parameter Real image Simulated image
B -2.43+£0.074 -2.51+£0.081
FD 2.14 £0.015 2.06 £ 0.001
Skewness 0.48 £ 0.335 0.47 £0.300
Kurtosis 1.76 £ 0.347 1.82 £ 0.260

IV. Discussion and Conclusions

The visual comparison between the images in Figure 3 shows a similar appearance of
simulated and real mammography image. The objective quantitative evaluation demonstrates
very good matching of the parameters for comparison. The graphical user interface is created in
a simplistic, minimalistic and a user-friendly way, so that the whole process is visually simplified
and easy to use.

This paper presents an in-house developed custom software tool, which facilitates the
evaluation of x-ray images by extracting and calculating specific parameters, such as standard
deviation, skewness and kurtosis, as well as, fractal and spectrum analysis. With the creation
and use of such a specialized tool the time necessary for parameter extraction and comparison
decreases significantly and the comparison procedure is facilitated.

References

[1] Bliznakova K, Sechopoulos I, Buliev I, Pallikarakis N, 2012, BreastSimulator: A software
platform for breast x-ray imaging research. ] Biomed Graph Comput, 2(1), pp. 1-14

142



HayunutpynoBe Ha Chro3aHayuenute B bbarapus—Ilnosaus, Cepusi I. Menununa,
dapmanus u nenraana meguuuaa T. XIX. ISSN 1311-9427 ronu 2016. Scientific works
of the Union of Scientists in Bulgaria-Plovdiv, series G. Medicine, Pharmacy and Dental
medicine, Vol. XIX, ISSN 1311-9427 Medicine and Dental medicine June 2016.

NUCTOPUA U PABBUTUE HA TPAHULIUTE HA TO3ATA 3A
MNPO®ECHUOHAJIHO OBJIBYBAHE U HACEJIEHUE

. UBanoBa'?, A. 3aropcka'? 7K. Bacunesa'*, /I. KoctoBa-JlegrepoBa™s,
®. CumeoHoB'

"Hammonanen LlenTbp mo Pagnodouonorus u Pagnannonna 3ammura,
Codus, bbarapus
2YMBAUJI ,,CBeta Exarepuna“, Codus, brarapus
SMenunuHcku Yausepcuret, Codus, bBrarapus
‘Me:xnynaponna Arenuusi 3a AtomHa Eneprusi, Buena, ABcrpust
SMBAJI ,,Hannonanna Kapanonornuna bosmauna®, Codusi, Brarapus
SYMBAUJI ,,AnekcanapoBcka“, Copusi, brarapus
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Abstract

Dose limits are set based on the current knowledge on the biological effects from the exposure
to ionizing radiation. In 1924 a tolerance dose rate of 70 rem (700 mSv) was introduced, ,,assumed
to be a radiation dose to which the body can be subjected without production of harmful effects”.
After World War II new concepts in the radiation protection standards were developed and new
quantities introduced. In 1957 the International Commission on Radiological protection (ICRP)
introduced dose limit for occupational exposure of 5 rem (50 mSv), changed in 1990 to 20 mSv
per year, averaged over defined 5 year periods (100 mSv in 5 years), but the effective dose should
not exceed 50 mSy in any single year. The current annual limits of effective dose in Bulgaria for
radiation workers is 20 mSv and 1 mSv for members of public. Dose limits are used for planning
of radiation shielding and all radiation protection measures; therefore any further reduction in
dose limits is connected to increased costs.

Key words: radiation protection, dose limits, effective dose

OcHoBHara 3a7a4a Ha panuanuonHara 3ammuta (P3) mpu ompernensHeTo Ha TpaHUIM Ha
eeKTUBHATA [103a € Ja MPEJOTBPATH JETEPMUHUPAHNUTE U J]a CBEJIC 0 MUHUMYM BEPOSTHOCTTA
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3a mosiBata Ha croxacTuuHu edekru [1]. C TedeHre Ha BpEeMETO U HATPYNBAaHETO HA 3HAHMS 3a
CTOXaCTUYHUTC e(i)eKTI/I, MpCAN3BUKAHU OT O6J'I’I)‘IBaHe C HUCKHU 103U, U B PE3YyJITaT HAa UHTCH3UBHU
CIIUACMHOJIOTUYHU U pa):[I/IO6I/IOJ'IOFI/I‘-IHI/I H3cJI€ABaHus, 3a MEPUOa OT 72 TOAWHU T'PAaHULIUTE Ha
eexTuBHATA /1032 33 NPO(EeCHOHATHO 00IbUBaHE, KAaKTO M 3a JIMLA OT HACEIICHUETO MOETaIHO
Ca IPOMEHSHH.

IIpes centemBpu 1924 1. 3a mbpBH BT C€ MpeaJiara ,,TOJIepaHTHA 7032 32 paboTenuTe B
cpena Ha Honuzupan JpueHus [2]. Ts ce 6a3upa Ha epUTEMHUTE PEaKLUK MIPH IBPBUTE TPYIH
JIMLA, U3JIOKEHU Ha OOJ'bYBAHE MPH M3IIBJIHEHHE HA CIIY)KEOHHTE UM 3abJDKCHUS] — JIEKapH,
u3clieioBareny, GU3NLK, XUMHUIIK U MHxXeHepH. ToxepanTHara jo3a 70 rem (exBuBaneHTHa Ha 700
mSv) e onpejesieHa KaTo rpaHKliaTa Ha J03ara, 10J] KOSTO HOHU3MPAIIUTE JIbYCHUS] He HaHACST
Bpezna Ha padoremute. Ha ¢urypa 1. e npencraBeHO M3MEHEHHETO Ha IPAHUIMTE HA TOJUIIHA
edhexTHBHA 7032 IpHU podecroHanHo ooapuBaHe B nepuozaa ot 1924 no 2016 .
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Durypa 1. [onuiina rpanuia Ha e(eKTUBHATA 1032 TIPU PO(GECHOHATHO 00IbUBAHE.

Jlecer romuHM MO-KbCHO, mpe3 1934 1., odummaiHO ce BbBEXAa IIbpBaTa IpaHUIA Ha
edexTHBHATA [I03aTa 3a padoTemmre B cpema Ha Houumsupamnm japdeHus ot 0,1 R 3a men (3a
pentreroBu Jibud 1 R = 9,6 mSv), win npuONIM3MTEsIHO TOAMIIHATA I'paHMIA HA Jl03aTa e
exBuBajeHTHa Ha 300 mSv.

AKHeHT B PAHHUTC I'OAUHU HA paJdallMOHHATa 3aliUTa ca ICTEPMUHUPAHN-TC paduallUOHHA
epexru. HarpynBaHeTo Ha 3HaHUsSI U IPAKTUYEC-KM OMUT IIOCTENIEHHO 3aCHJIBAT MHTEPECa U KbM
CTOXAaCTHYHUTE e()EKTH, CBbP3aHU C O0'BYBAHETO C HUCKH JIO3H.

Ciez cepusi OT ITPOyYBaHUs, CBbP3aHHU C Bpeara oT 00JIbuBaHe C HOHU3UPAILH JIbYCHUSI, IPe3
1949 1. B pagManMoHHaTa 3aIUTa CE IPHEeMaT HOBU KOHIETIIINH, CBbP3aHH C PaAHO0ONOIOTHYHHITE
e(I)eKTI/I 1 TdXHaTa 3aBUCUMOCT OT IpEaJcHaTa Ha TbKAaHUTE JIbUY€Ba CHECPTHUA, KaAKTO U OT BUAA
Ha HOHM3MpaIIoTo IbYeHue. BbBekAa ce u3mMepureliHaTa eIMHUIA 3a MorbiiHaTa 103a pan (rd);
ChBPEMCHHATA CIMHMIIA 3a Ta3u BenuunHa ¢ rpei (Gy), kato 1 rd = 0,01 Gy. IIpemara ce HOBa,
MO-HUCKA, TOMINHA IPaHUIIA Ha e()eKTUBHATA J103a IpH IpodecronanHo odmbuBane — 150 mSv.
Tasu rpanuma ce npuema or MexxayHapogHaTa KoMucHs 1o paguanuonsa 3ammra (MKP3) npes
1953 r. MKP3 nipe3 1957 r.namansBa Ta3u rpanuia Ha S0 mSv, KosITO ce 3anma3Ba J10 kpas Ha 80-Te
TOAWHU.

Ipe3 1970 r. B [Tyonukanus 16 MKP3 motuBupa HykaaTa OT HamasisiBaHe Ha 00Ib4YBaHETO.
ToBsa ce mocrtura Ype3 BBBCKAAHETO HAa OCHOBHUTC NPUHOWIMN 3a paguallMOHHATa 3alura —
000CHOBaBaHe Ha JICHHOCTTA M ONITUMU3UPAHE Ha Jib4ye3alurara. Te3u NpUHIUIH ca ie(pUHUPAHH
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3a mepBu T B [lyOnukanus 26 na MKP3, ¢ kxoero ce mocraBs ocHOBara Ha ChbBpeMEHHATa
paauanonHa 3ammra [3].

KoHnenmusra 3a eekTuBHa [103a € OKOHYATEIIHO yTBBpcHA pe3 1990 r. B [Tyonukanus 60
Ha MKP3 [4]. TepmuHbT ,,epekTUBHA 1032 CE BbBEXK/IA B Ta3U MyOIUKAIIHSI, BMECTO U3IOI3BAHHUS
JI0TOraBa ,,e)eKTUBHA EKBUBAJICHTHA J103a". FI3MepuTenHara equHuUIA 32 epEeKTHBHA /1033 € CUBEPT
(Sv).[Iyonukarws 60 ocTaBa B HCTOPHSITa HA paIHAIIMOHHA 31U TA C O'POMHO IPUHITUITHO 3HAYCHUE.
B Hes ce mpemrara rogumHa TpaHuIa Ha edekTHBHara jgo3a 3a MPOEeCHOHATHO
obnpuBane 20 mSv, ycpeaHeHo 3a S5 mocnexoBarenaHun roxuHM, wian 100 mSv  3a
5 roauHU, MPU YCIOBUE, Y€ B OTACIHA rojnHa eeKTHBHATA J03a He mpesuinasa 50 mSv [4].
Coblara CTOHHOCT Ha TOJMIIHATA TpaHWIA Ha eEeKTHUBHATA J03a Ce OTHACI W 3a Cllyyau Ha
IUITAHUPaHO OOJBYBaHE, KOETO € periaMeHTupaHo B rnocnenuure [Ipenopsku Ha MKP3 ot 2007
r., npeacraBenu B [Iyonukanus 103 [S5]. Tasu roguirHa rpaHuia ce NpernopbuBa U B aKTYaTHUTE
Mex1yHapoJHH OCHOBHHM HOPMH 32 paJyallMOHHA 3alluTa, IyOIuKyBaHU OT MexayHapoaHara
areHuus 3a aromHa eneprus mpes 2014 . [6].

OCHOBHUTE HOPMH Ha paaualMoHHaTa 3ammra B bwirapus or 2000 r. (OHP3-2000)
periaMeHTupar rpaHuia Ha e)eKTUBHATA /1032 3a npodecuonanto ooapusane 100 mSv 3a nepuon
0T 5 MoCIIe10BATEeNIHU TOUHH, cpeAHo 20 mSvy roquilHo, Ho He moBeue oT S0 mSv 3a oTenHaroguHa.
Ta3zu rpanuna cboTBeTCT-Ba HA Npenopbkute Ha MKP3 1 Ha n3uckBanusita Ha ChBeTa Ha EBpona —
Hupexruba 96/29 Epparom ot 13 maii 1996 r. [1pe3 2012 1. ¢ ¢ BbBeIcHA TpaHUIIa 33 CPCKTHBHATA
no3a mpu npodecronanHo odrpuBane 20 mSv 3a BCsKa OTACTHA roAnHA [7], KOETO ChOTBETCTBA
Ha [lupextuBa Ha CwBera Ha EBpoma 2013/59 Espatom ot 2013 1. 3a mo-rojisiMa CTPOrOCT B
paauanvoHHara 3ammura [8].

lonuirna rpanunia Ha eekTHBHATA 71032 32 FOJIEMHU IPYIIH OT HaceJIeHHEeTo 5 mSV e BbBe/ieHa
odpunmanao ensa mpe3 1960 r. Bp3 ocHOBa Ha cUCTeMaTHYHH HAONIOJCHUS HA OICICIHUTE OT
aromuuTe 6oMOapmupoBku B Xupommuma u Haracaku, 30 rogmuu no-kscao MKP3 nHamaisiBa
Ta3u rpanuna Ha 1 mSv [4]. TakaBa e u aeiictBamara Hopma U B bearapus [7]. 3menenueto
Ha rpaHuIaTa Ha ToAuIIHara e)eKTHBHA J03a 3a HaceleHneTo B rnepuoxaa ot 1960 no 2016 . e
MPEJICTaBEeHO Ha (urypa 2.
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@urypa 2. ['onunina rpanuna Ha eeKTUBHATA 1032 32 HACEJICHHE
I'panunure Ha edexTuBHaTa J03a 3a NOpodecHoHAIHO OOIbYBAaHE M 3@ HACEICHUETO
ce M3IO0J3BAT NPH IUIAHMPAHETO U M3IIBJIHEHWETO Ha MEPKHUTE 3a JIbYe3allluTa B OOEKTHTE C
M3M0JI3BaHEe Ha HOHM3Mpaliu JbueHus. Besdko HamansiBaHe Ha Te3U TPAHUIM € CBBP3aHO C
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yBelIu4aBaHe Ha (PMHAHCOBHUTE Pa3XO[U. 3aTOBA € U AKTyaJIeH BBIIPOCHT 3a OBACIIOTO Pa3BUTHE
Ha CTaHJAapTUTE Ha PaJuallMOHHA 3aIlUTa.
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MEPKHU 3A HAMAJISIBAHE Bb3JJEMCTBUETO HA
PAJIMOAKTUBHOTO 3AMBPCSABAHE IIPU SAIPEHU ABAPUU

Hukomaii /10.1Y4MHKOB,
Hanmnonanen Boenen ynusepcurert ,,Bacui Jlescku®, rp Beauko ThpHoBO

MEASURES TO REDUCE THE IMPACT OF RADIOACTIVE
CONTAMINATION AT NUCLEAR ACCIDENTS

Dolchinkov Nikolay.,

National Military University ,,Vasil Levski*, Veliko Tarnovo, Bulgaria;

Abstract: Presented are short biggest accidents in nuclear power worldwide to date. In order
to reduce the impact of radiation contamination are shown the basic rules and activities that should
be respected and implemented. It is necessary to coordinate the actions of all individuals and
organizations to reduce the damage of a nuclear accident on people living nature and facilities.

Keywords: nuclear power, human, radiation effect , measures, impact, radioactive
contamination.

[Ipu ekcmoaranusTa Ha aToMHH enekTporeHTpanu (AEL]) He moxe ma ce mpeHeOperHe
BEPOATHOCTTA, Makap W MHOIO MajKka, Ja Bb3HUKHE aBapus C BBb3MOXXHU paAHAlMOHHU
MOCJE/CTBUSL 3a HacejleHUeTo. [loTeHImanHaTta OMacHOCT OT TakaBa aBapus C€ aHalu3upa U
OlIeHsIBa MpeABapuUTENHO Npu npoektupanero Ha AELL, karo ce pasmiexxaar BCUYKU Bb3MOXKHHU
aBapuilHU CUTyaluu (PCAJIMCTHYHU U XHUIIOTCTHYHHM CICHAPUM) M HA Ta3u 0asza ce IUIaHHpar
U peanu3upar HEOOXOJAMMHUTEC MEpPKM 3a MPEIAOTBpATSIBaHC HA aBapud M OrpaHUYaBaHE Ha
MOCJEJCTBUAATA JIO MPUEMIIMBO HUBO CHIVIACHO HOPMAaTHUBHUTE HM3UCKBAaHUS Ha JIbPIKABHUTE
U MEXIyIbpKaBHUTE HOPMATUBHU TOKyMeHTH. [Ipu pasmiexkgaHe Ha eBEeHTyajHa aBapusi HUE
pasmexname Ha mbpBo Msicto AELL ,,Koznoayii*, mopaan HEroBOToO pa3noioKeHrue U eIMHCTBEHA
aTOMHA I[CHTpaJia HA TepuTopusTa Ha bwirapus. B HemocpencTBeHa OJIM30CT 10 CTpaHATa HU
ce namupa AEIL] ,Uepna Bona“ Ha tepuropusita Ha PymbHUS ¢ 2 peakTopa, Ha okoio 30 kM OT
Cumnuctpa. B paauyc ot 1000 kM ot rpanunute Hu ca paznonoxenu AELL ,,Kpmno* B CnoBenus
¢ 1 peaxrop, AEIL] ,ITakm* B Yarapus ¢ 4 eneproonoka, 4 AELl B Ykpaiina ¢ 15 nmefictparmiu
peakropa u o 2 nentpainu B Yexus u Cnosakus. B ceceqna Typuust B MOMEHTa ce U3rpaxkjiar 2
ATOMHHU LICHTPAJIH U CE U30Hpa MSICTO 3a CTPOCIK Ha TPETA, KOSTO IIIE € Pa3IoI0KEHA B OJIM30CT 10
bbarapus, ciopesl JaHHUTE OT IPOYYBAHUTE PAOHHU.

CormacHo 3akoHa 3a 0e30MacHOTO M3Moji3BaHe Ha sapeHara eneprusi (3BUSIE) numnara,
KOMTO M3BBPIIBAT JIEHHOCTH MO U3IOJI3BAHE Ha sApEeHaTa €Heprus U WOHM3UPALIUTE JTbYCHHS
YU 1O YNpaBJCHHE HAa PAJMOAKTUBHU OTMAIBIU ¥ OTPAOOTCHO SIPEHO TOPUBO, Ca JTHXKHH
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Jla TIpeArnpueMaTr MEpKH 3a HEJONyCKaHE Ha aBaphM M 3a OrpaHMYaBaHe U JMKBUIUPAHE Ha
MOCIEACTBUATA OT TAX. TyK Moj pajualoOHHA aBapusl ©UMaMe MpPEeABHJl OCHOBHO aBapUUTE MpU
excrutoaranusa Ha AELl, mpeanpusitus 3a mpoW3BOACTBO Ha PAJHOU30TONU U TaKHUBa, KOUTO
M3M0JI3BaT WM MTPepadOTBaT paIHOaKTHBHI BELICCTRA.

[IpoBexaHeTo Ha AKTUBHU 3alUTHU MEPOTIPHUSTUS UMa CIIEAHUTE OCHOBHU HAMPABJICHUS!

1.  HMuanuBuHAyaneH JO3MMETPUYEH KOHTPOIT;

2. OpraHuzanus Ha JO3MMETPUYHMS KOHTPOJ Ha BBHIIHATA Cpeja MpU pajlOAKTUBHU
aBapyH;

3.  VnnuBuHIyanTHA 3alUTa IpU paAUAlIOHHH aBapuu;

4.  XurueHuu npoOiieMH P paJHalliOHHN aBapuH;

5. BzemaHe Ha HEOTIOXKHO pEIIEHHE 3a 3AlIUTHU MEPONPHSITUS NPHU PaAUAUOHHU
aBapuu.

KoMneTeHTHHTE ABp:KaBHU OpPraHU U JIHUIEH3UAHTUTE ONPENENAT U U3IBIHABAT MEPKU 3a
aBapuitHO IJIaHMpaHE U aBapuiiHa TOTOBHOCT IPU €BEHTYyaJIHA aBapusl C Bb3MOXKHU paJUallMOHHU
nocnencTsus. Te3u Mepku ce OCHOBABaT HA aHAIM3 Ha Bb3MOXKHHUTE CLIEHAPUH 3a Bb3HUKBAHE U
pa3BUTHE HA pa3IMYHU aBApUU U OLIEHKA HA PAJUALIMOHHUS PUCK 3a HACEIEHUETO.

ABapulHUAT IUIaH € JOKYMEHT, KOHTO OIpeZens MEpKUTE 3a MOJAbp)KaHE Ha aBapHiiHa
TOTOBHOCT, OCHUTYpsIBAaHE Ha paJUAllMOHHA 3alllUTa, OrpaHUuYaBaHEe U JMKBUIUPAHE Ha
MOCIIEACTBHUATA OT aBapuy. ABapHiHM IUIAHOBE ce pa3paboTBaT M yTBbP)KIaBaT Ha HAI[MOHAIHO,
pEeTHOHATHO HMBO M BEJIOMCTBEHO, KakTo M 3a Bceku eauH obekr (AELL, mpeampusitus c
paZMoOaKTHBHYU N3TOYHHIN, CHOPHKEHNUS 3a YIIPaBICHHE HA PAJIMOAKTHBHY OTIIABIH H JP.).

Cowrnacno 3BUSIE aBapuiinuTte miianoBe ca JBa BHJIa CHOPE TEXHUS 00XBar:

- BpHieH (HanmoHaseH) aBapyeH IUIaH 3a 3aluTa Ha HAaCEJICHHETO MPH aBapuH C Bb3MOXHU
paAualMOHHY MTOCNIEACTBUS B CTPAHATA;

- Bobrpermnu aBapuiiHu IuIaHOBE 3a CHOTBETHHUTE BEIOMCTBA M 00eKTH (pa3paboTBaT ce B
CHOTBETCTBHUE C BHHIIIHMS aBapreH IUIaH).

Hapenbara 3a aBapuifHO TulaHMpaHe W aBapHiiHa TOTOBHOCT IIPH SIpEHa M pajuanioHHa
aBapys OTpe/eNs: M3MCKBaHMS 3a pa3paboTBaHe HAa aBapUitHM TUIAHOBE; MEPKH 3a paJlalioHHa
3all[UTa U OrPAaHUYABaHE Ha TOCJIEJACTBHUATA NPU aBapHsl; OTTOBOPHOCTU U 3aJBJDKCHUS Ha
KOMIETEHTHUTE AbP’KaBHU OpraHU U JIMIEH3MAHTHUTE; MOAIbPAKAHE HA aBapuiiHAa TOTOBHOCT 3a
pearupase.

IonawprkaneTo Ha aBapHiiHAa TOTOBHOCT 3a pearupaHe pH aBapyUu ¢ Bb3MOXKHHU PAJHALIUOHHU
MOCIIE/ICTBHSI BKJIIOUBA!

»  chopMmHpaHe U TOIIbpKaHE HA aBAPUITHU CKHUITH 3a ICHCTBUE B HAIIMOHAJICH Maiab;

»  TNONABpKAHE Ha CHCTEMa 32 YBEIOMSIBAHE U PAHHO MPEAYNPEKICHHE Ha HACCICHHETO
ot MBP upe3 I'maBna nupexius “TloxxapHa 6€30mMacHOCT ¥ 3aIInTa Ha HACEJICHUETO;

»  OCUTypsiBaHE Ha CPEACTBA 3a PAJHAIOHHA 3alIUTa W PAJAMALMOHCH MOHHUTOPHHT,
BKJIFOYHMTEITHO 3a MPOTHO3UPAHE HA pajnallOHHaTa 00CTaHOBKA M MOCJIEACTBHSTA OT aBApHATA;

»  OCHTypsIBaHE Ha CpPEICTBA 3a M3BBPIIBAHE HA CIHACHTEIHU U HEOTIOKHH aBapUiHO-
BB3CTAHOBHUTEIIHHN PaOOTH;

»  TNEePHOAMYHO AKTyalH3MpaHEe HA aBapUUHHUTE MIaHOBE OT CHOTBETHHUTE BEIOMCTBA,
TEPUTOPHAIIHU OPTaHU HA yNpaBJICHUE U JUICH3UAHTH;

»  NepHOAMYHO O0yYCHHE Ha JHIATa, ONPEIeICHH 3a ISHCTBHUE [0 aBAPUITHUTE TIIAHOBE 1
MPOBEXK/JAHE HA YUYEHUs U TPEHUPOBKU 110 NPHUJIATaHe Ha aBapUIHUTE MJIaHOBE;

»  uHbOpPMHpaHE HAa HACCICHHETO 10 BaXKHHM BBIPOCH, CBBP3aHH C paadal[OHHATA
3alUTa U MPUJIATAaHETO Ha 3alllUTHU MEPKH B CIIydail Ha aBapusl.

OCHOBHHUTE MEpKHU 3a 3alllUTa HA HACEIEHUETO HPU aBaphs C BB3MOXKHHU pPaJHAIOHHU
MOCIIEICTBUS BKJIIOYBAT:

»  CBOGBPEMEHHO YBEIOMSBAHE Ha HACCJICHHETO U ]ABaHE HA ChOTBCTHH YKA3aHWUS ;
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»  yKpHBaHE Ha IOJXOSIIN MECTa;

»  OorpaHHuYaBaHE M KOHTPOJI Ha JIOCTHIIA B MECTa C TIOBUIIIEHA pa/IMalliOHHA OMTACHOCT 3a
HACEJIEHUETO;

»  M3II0JI3BAaHE Ha CPEJICTBA 3a Ipe/IIia3BaHe OT BAMIIBAHETO HA PAJMOaKTUBHHU BEIIECTBA;

»  TpoBekaaHe Ha HojHa MPOoQHIAKTHKA HPU HEOOXOANMOCT;

»  oTjanedyaBaHe Ha 0€30IaCHO Pa3CTOSIHUE OT 3aCETHATOTO MSICTO B PE3yJITaT Ha aBapHsTa,
KOETO BKJIIOUBA €BAKyalllsl, Bp€MEHHO UJIH MOCTOSIHHO MIPECEIBAHE Ha 3aCETHATOTO HACEIEHUE,

»  paJMOMETPHUYHH U IO3MMETPUYHM U3MEPBaHMs 3a OlleHKa Ha 00CTaHOBKara U B3eMaHe
HAa peIIeHUs OT KOMIETEHTHUTE OpPraHy;

»  Jle3aKTHBAlMs Ha TOMENICHHUs, Crpajyl M ydacThblM, 3aMBPCEHH C PaJUOaKTHBHH
BEIIECTBA;

»  npuiarase Ha crieny(GUYHA U3UCKBAaHHS KbM PaHallMOHHATA XUTHEeHA HA HACEJICHUETO;

»  OorpaHHuYaBaHe HA MOTPEOIEHHETO Ha PaIMO0aKTHBHO 3aMbPCEHH XPAHUTEITHH MTPOTYKTH
1 Qypaky, BKIIOYNTEIHO BOJA U MIISIKO;

»  I[puiaraHe Ha JONBJIHHUTENHM MEPKHM 3a pajualioHHa 3allhTa Ha HAaCelICHHETO,
0aszupaiiki ce Ha N3MEPBaHUsL, TPOTHO3M 32 Pa3BUTHETO HA aBApPHATA M OLEHKN Ha BE3MOXKHUTE
MIOCIIE/ICTBUS OT Hesl.

MepxkuTe 3a paJuallMOHHA 3alllUTa Ha HACEJIEHUETO Ce MpUiIaraT Bb3 OCHOBA Ha KPUTEPUUTE
W MIpUHIMINATE, onpeaeieHy B Hapenbara 3a aBapuiiHO TulaHMpaHe W aBapuilHAa TOTOBHOCT TIPH
SIIPEeHa U paJualliOHHa aBapys. 3alIUTHUTE MEPKH 3a HACEIEHUETO Ce U3ITBIIHABAT 110 YKa3aHUs
Ha MBP.

[Ipu BB3HMKBaHE Ha aBapusi C Bb3MOXKHHU paAualldoHHU mocienctBuss MBP upe3 [naBHa
naupeknus “TlokapHa 6€301MacHOCT M 3aI[1Ta HA HACEeJICHUETO ’ yBEOMsIBa He3a0aBHO HACEIICHUETO
ype3 HallMOHAIHATa KOMYHHKAIIMOHHO-0TIOBECTUTEIHA CUCTEMA. YBEIOMSIBAHETO CE U3BBPIIIBA [0
HAIMOHAJIHUTE U PETUOHAIHUTE TEJIEBU3MOHHU U PAANO CTAHIIUU, MECTHH PAJUOTPAHCIAIIOHHH
BB3JIH, CHPEHU, BUCOKOT'OBOPHUTENHN U JPYTH HAYNHH, TIPEJBUICHN BbB BHHIIHMS (HAl[MOHAIHNS )
aBapueH IJIaH U BBTPEIIHUTE aBapUNWHU IUIAHOBE HAa CHOTBETHUTE BEIOMCTBA, YUPEXKICHHUS,
¢bupMHu 1 00EKTH.

OOmuTe yKa3aHus KbM HaceJICHHETO, CBbP3aHM C paJMallMOHHATa 3alliuTa B Clydald Ha
aBapys C BB3MOXKHH DaJMAIMOHHH TMOCIEACTBHS MOTaT Jia ce IMPEACTaBIAT M (HOpMyIupar mno
CHEHHS HAYMH:

1. Ipenaiite nmomyuenata wHpOpMaNUs 3a aBapHsiTa Ha BallM ONM3KM W TO3HATH, aKO
cMmsTaTe, 4e Te He 3HaAT 3a chonTHeTo. OOsICHeTE Ha BAIIMTE JIela KaKBO CE € CIyYHIJIO U KaKBO
Jla TIPaBsIT NPU Bh3HMKHAJIATA CUTYaIMs, KaTo ce choOpas3siBare ¢ TsAXHaTa Bb3pacT. V3mbiaHeTe
MOJyYEHUTE IbPBOHAYATIHY yKa3aHHUS.

Bkirroyere BamuTe TeJIEBU3MOHHU ITPUEMHUIM W/WIN paJUONPUEMHHIN 32 TT0Jy4aBaHe Ha
nocienpamia nHdopmarys 1mo breirapckara HanMoHaIHA TEJIEBU3HS U BBITapCcKOTO HAIIMOHAIHO
paauo.

2. M3npaHsBaliTe CTPUKTHO AAJICHUTE yKa3aHHUs OTHOCHO MEPKUTE 3a paJiMal[IOHHa 3aIINTa,
KOUTO TpsiOBa Ja ce mpuiiarar He3a0aBHO WIIM Ha MO-KBCEH €Tall CIIE/l aBapHsTa.

3amaseTe CIIOKOMCTBUE U HE MpenprueMaiTe MaHH4eCKH JeHCTBUS, 3al[0TO KOMIETEHTHUTE
OpraHM ca B ChbCTOSIHUE U 1€ HAITPaBSIT BCHYKO HEOOXOMMO Ja OCUTYPST Ballara 3aiuTa.

3. He npeanpuemaiite oaHa nmpoduiakTika (MONTbINAHE HA TAONETKH KaJueB Hoaun) 0e3
yKa3aHUe OT KOMIIETeHTHHUTE oprand. CaMOBOJIHOTO TIOTTBIIaHE Ha HOJ ITOJ] KaKBaTo U J1a € hopma
MOXKE J]a HaBpPEJH Ha 3/IpaBeTo, BMECTO Jla [IOMOTHE.

4. XepMmeTrusupaiite criopesi Bb3MOXKHOCTUTE M HATUYHUTE CPEACTBA OMEIEHUATA, KBbAETO
ce yKpuBare IpH Bb3HHKHAlaTa aBapuiiHa oOcTaHOBKa. Taka ce orpaHW4aBa IOCTBIIBAHETO Ha
PaZMOAKTUBHU BELECTBA B IOMEIEHUATA 0 BB3/AYIIEH BT, KOETO CE€ MOCTUTa Upe3 3aTBapsiHe U
YILTBTHSIBAaHE Ha BPAaTH ¥ TPO30PIH B JKWIIMINA U OOIIECTBEHH Crpajiv, CIUpaHe Ha MIPUTOYHATA
BEHTWJIAIMSI B TAX, MOCTaBsHE HAa (UITpUpAIIM THKAaHW HA TPO3OPIMTE TPH IPOBETPSIBAHE,
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MOYKCTBAHE HA MIOMEIICHUATA CAMO C OBJI&XKHCHH ThKaHU (METCHE U TyIaHE J1a ce U30srna).

3a 3ammTa Ha JUXaTCIHUTE WBTUINA OT TOMAJaHe Ha pPATUOAKTHBHH BEIIECTBA B
YOBEIIKUSI OPraHU3bM MOTAT JIa CE M3MOJ3BAT CTAHAAPTHU 3al[UTHU CPEICTBA (PECHHPATOPH,
MPOTHBOIIPAXOBHU JIMIIEBU MACKH, MPOTHBOTA3M) M MOIPHYHA MaTepuain (MapJieHU TPEBPBH3KH,
TEH3yX, HOCHU KbPITUYKA U JPYTH (GUITPUPAIIN MaTSPUAIH, KOUTO CE HABIAXKHSIBAT 3a MO-J00p0
yIaBsiHE Ha MPax000pa3HUTE YaCTUIIH, ChIIBPIKAIIH CE BEB Bb3IyXa).

BpeMeHHOTO YKpUBaHE KaTO 3alUTHA MSIPKa MOXKE JIa TPOIBIKH HIKOJIKO THH B 3aBUCUMOCT
OT Pa3BUTUETO HA aBAPUSATA U IMOCIICACTBUATA OT Hesl.

5. [Ipu oOsiBsIBaHE HA aBapUs C BH3MOXHH PaTUAIIMOHHU MOCICICTBISI ClIa3BaliTe CTPUKTHO
JUYHA paJHalliOHHA XATHEHA, 32 J1a OTPAHUYHTE JO MUHIUMYM BB3MOXKHOCTTA 3a TODTBIIAHE Ha
PaIMOAKTHBHU BEIISCTBA U 3aMBPCSIBAHE HA BAIIETO TSJIO U OOJICKIIO C PaIMOAKTUBHY BEIICCTBA.
3a nenra:

OrpaHnyere JI0 MAHUMYM IPECTOST HA OTKPUTO, HE TpEANpUeMaiiTe CeKCKYp3UH, U3JICTH,
PAa3XOIKHU M MTYBAHUS, B MECTA, 32 KOUTO ¢ YCTAHOBCHO HIJIU CE MPEIoIIara, 4e ca 3aMbpPCCHHU C
PaIMOAKTHBHU BEIIECTBA B PE3YJITAT Ha aBapuUsTa.

[IpeycranoBeTe KbIIaHE BHB BOJOSMH U ITOJI3BAHE HA BOJAOU3TOYHUIIH, 32 KOUTO € YCTAHOBCHO
WK Ce MPEeJIoiara, 4e ca 3aMbPCEeHHU C PaIMOAKTUBHY BEIICCTBA B PE3y/ITAaT HA aBapHITa,

W3bsrBaiiTe nefiHOCTH, CBHP3aHH C BIUTAHE HA MPax B MECTa, 3aMBPCCHU C PaJIMOAKTUBHU
BEIIIECTBA B PE3yJITAT HA aBapHSTA.

[onnwpixkaiiTe YMCTOTA B TOMOBETE, MANTE CTApaTEIHO PBIETE, 0COOCHO MpPEaAH XpaHCHE.
KebrieTe ce BCEKHIHEBHO, MOYHCTBAiTe 0OYBKHUTE MPH BIU3aHE B JOMa BH, IMOCTABETE BIa)KHA
MOI0BA U3TPUBAJIKA HA BXOJIA HA KILTUILETO CH, IIEPETE MTO-YECTO OOJICKIOTO, KOSTO HOCUTE HaBhH.

He xoHCyMupaiiTe XpaHUTEITHU MPOAYKTH, BKIFOUUTEITHO BOAA U MIISKO, 32 KOUTO € 00sIBeHA
BpeMeHHa 3a0paHa. M3MuBaiiTe cTapareiHo MPOAYKTHTE TIPS KOHCYMAIUs U MPEIH KyJIHHApHA
00paboTKa, 0COOCHO JIMCTHUTE 3€JCHUYYIIH U II00BeTe. ChXpaHsIBaiTe XPaHUTEITHUTE MIPOITYKTH
B TIOJIXOJISAIIN OTIAKOBKH, 3aTBOPESHU CHIOBE M MOMEIICHUS, XJIAIWITHA IKa(OoBe.

W3nbnHsABaliTe CTPUKTHO YKa3aHWSITa Ha KOMIICTCHTHHTE OpraHM 3a yIoTpebara Ha
XPaHUTEITHH MPOIYKTHU JI0 OKOHYATESITHOTO JIMKBUIMPAHE HA ITOCIICACTBUATA OT aBapusITa.

6. EBakyarmsra kaTto 3allMTHA MspKa 3a HACEJICHUECTO € KPATKOBPEMCHHA MPOMSHA Ha
MECTOXKUBECHETO C MPOABDKUTESITHOCT 10 7 JHU B 3aBHCHMOCT OT Pa3BHTHCTO Ha aBapusITa W
MOCIICICTBUSTA OT Hest. VI300phT Ha MOAXOSIIO0 MSICTO, KBICTO MOXKE J1a CE EBaKyHpa 3aCETHATOTO
OT aBapusITa HACEJICHHE, 3aBHCH OT KOHKPETHATAa paJUallMOHHAa ¥ METCOPOJIOTUYIHA 00CTaHOBKA
MO0 BpeMe Ha ChOMTHETO. MapImpyTUTe M TPAHCIIOPTHHUTE CPEJICTBA 3a MPUIBIKBAHE, MECTATa
3a HACTAHSBAaHC HA CBaKyHPAHWTE JIUIA U PEla 3a CBaKyallus C€ OMPEACISIT OT KOMIIETCHTHUTE
opranu. Oma3BaHETO Ha JOMOBETC Ha CBAKYHPAaHUTE XOpa CE OCUTYpsSBa OT KOMIICTCHTHUTE
OpraHu.

He mpeampuemaiite caMOBOJIHO W HEOPTaHU3UPAHO €BaKyalus 0e3 U3PHYHH YKa3aHUsS OT
KOMIETeHTHHUTE opraHi. CaMOBOJIHOTO U HEOpPTraHW3MPAHO HAITyCKaHE Ha 3aCErHATO OT aBapHsTa
HACEJICHO MSICTO € PHCKOBO JCHUCTBHE, aKO HE CE MPHUIBIKBATE IO IMOIXOSIN MapIIPYT U KbM
0e30MacHO MSICTO OT TVIC/IHA TOYKA Ha PaHallHOHHATA 3alllHTa.

Cnen oOsiBsIBaHE Ha PEIICHUETO HAa KOMIICTCHTHUTE OPTaHU 3a IPOBEXKIAHE HA CBAKYaITHs
Tpsi0Ba Jia HANIPaBHUTE CIICIHOTO:

»  Bsemere cbc cebe CH JIOKYMEHTH 3a CAMOJIMYHOCT WM JIPYTHM BaXKHU JOKYMEHTH IO
Ballla IPEICHKA, HAJTMYHU ITapH, MaTCPUATHU IICHHOCTH, BELIH U IPEXH OT IIbpBA HEOOXOAUMOCT,
HAJIMYHU JICKApCTBA, XpaHa 3a €IWH-JBa JHH, NMUTEHHA BOAa, MOOWICH TeiledoH (ako mMare
TakbB). OMaKoBaiTe TU B MOJUCTHICHOBY ITHKOBE, PAHUIIM, YaHTH WIH Kydapu;

»  Uskimouere BCHYKY OUTOBH €JIEKTPUUECKH ypeau (nedku, pypHu, 00IepH, KITIMMATHIIH,
JIAMITA | JIP.), U3KIIFOUETE eJI.-3aXPaHBAHETO OT OYIIOHUTE, 3aTBOPETE BCHUKU KPAaHOBE 3a BOJA,
U3KITIOUETE Ta30BUTE YPEAW W HWHCTANIAINM, M3raceTe MEYKA M KaMUHH, 3aTBOPETE BPATHUTE W
TIPO30PINTE, B3EMETE PHUHUS Oaraxk M 3aKIIF0UeTe BPATUTE HA BAIIHS JOM;
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»  He B3emaiite cbc cebe TOMaNIHN )KUBOTHH, 0OEMUCTH M TEKKH MTPEAMETH;

»  IlpunBmxeTe ce CBOCBPEMEHHO JO OOSBCHHS COOPCH ITyHKT 3a eBaKyanus (C JIMYCH
TPAaHCIIOPT WJIM Tella), OT KBJIETO Ie OBbJeTe NMPEBO3CHM IO MECTOHA3HAYEHUE CBHIIACHO
yKa3aHMATa Ha KOMIETEHTHUTE OPTaHy;

»  3a eBakyanus Ha OOJHHU, HHBJIW/IN, JIella U Bb3PACTHH, 32 KOUTO BU € Hy)KHa ITOMOIII,
TIONCKAWTe CHJCHCTBHE OT KOMIIETEHTHUTE OPraH! Ha MECTHO HHUBO (TEPUTOPHAITHH TUPEKIHH 32
rpaXkJaHCKa 3allUTa, IeXKYPHU CITyKUTEIH B KMETCTBA U MEULIMHCKY 3aBE/ICHHS B CbOTBETHUTE
HACCJICHU MECTa).

7. BpeMeHHOTO mpecenBaHe KaTo 3allUTHA MsIpKa 3a HACEIEHUETO € AbAT0CPOYHA IPOMSHA
Ha MECTOXHMBEEHETO C MPOABILKUTENHOCT 10 30 AHU B 3aBUCUMOCT OT Pa3BUTHETO HA aBapUATa U
MOCIIE/ICTBUSATA OT Hesl. BpeMeHHO mpecenBaHe ce OpraHu3upa OT KOMIIETEHTHUTE OPraHu caMo
B Clly4yal, 4ye OCTaHaJMTEe 3allUTHH MepKH (YKpHBaHe, HoqHa NMpo(WIAKTHKA, €BaKyalus) He
ca JOCTaThYHM J1a OCUTYpSAT PaJUallMOHHA 3all[UTa HA 3aCETHATOTO OT aBapusiTa HAceICHUE B
CBOTBETHOTO MSCTO.

8. IlocTosHHOTO mHpecelnBaHE KaTO 3alllUTHA MsApKa 3a HACEICHUETO € HaIlyCKaHe Ha
MECTOKMBEEHETO 3aBUHArH. Ta3u 3amuTHa MsIpKa C€ OPraHU3UpPa OT KOMIIETEHTHUTE OpPraHy caMo
B KpaeH Clly4aii, Koraro BCHYKH OCTaHaJIM 3aIUTHU MEpKH (YKpHBaHe, HojHa NMpoQuIaKTHKa,
eBaKyallus, BpeMEHHO IIpecesiBaHe) He ca JOCTAThbUHH Ja OCHUTYpPST pajMalliOHHA 3alluTa Ha
3aCErHaTOTO OT aBapUATa HACEIEHUE B ChOTBETHOTO MSACTO.

Jlo30BUTE KpUTEPUH 3a B3€MaHE Ha PELICHUE OT KOMIIETEHTHUTE OPraHy 3a MPOBEXk/JIaHe Ha
eBaKyalsi, BDeMEHHO IpecesiBaHe WIIM MOCTOSHHO TIpecesiBaHe ca onpenesneHn B Hapenbara 3a
aBapHIHO TJIAaHUpPAHE M aBapHifHa TOTOBHOCT TIPH SIAPEHA M PaJANaIlMOHHA aBapysl.

3a HenpeKbCHAT KOHTPOJI Ha paJuoKTHBHUS (oH B benrapus kpM V3nbiaHnTEeIHA areHIMs
o okosiHa cpena (MAOC) Ha MunncTepcTBOTO Ha OKoitHara cpeaa u Bogure (MOCB) ot 1992
TO/IMHA 3arouBa Ja AelictBa HanmoHnanHa aBTOMaTH3UpaHa CUCTEMa 32 HEMPEKbCHAT KOHTPOI Ha
pamuanmonuus rama pon (HACHKPI'®), kosito mo3BomsiBa Ha BCHYKH TPaXKIAaHW Ha CTpaHaTa
on-line ganHu 3a obcTanoBkara B bbarapus. Cucremara nma MoziepHa arnaparypa B 36 noa0paHu
TOYKM Ha HallaTa TEPUTOPUS M OCHIIECTBSIBA KOHTPOJI HAa U3MEHEHUETO Ha ECTECTBEHUS
panuanuoneH ¢oH. ExnoBpemenHo ¢ ToBa nepuoandyno or MOCB ce ciensrt n BoauTte Ha peka
JyHaB u UepHO MOpe B ONpEeAETIeHN TOUKH.

Anpec 3a KOPECIIOH ICHIIHS:

1. Huxomait Tomopor [omumnakoB xkarenpa’3HBAK”, HBY”Bacun JleBcku’, Bemmko
TovpuoBo, n_dolchinkov@abv.bg ,0884730833.
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EFFECTS OF RADIATION ON HUMANS AND THE ENVIRONMENT
Dolchinkov Nikolayl, Karaivanova-Dolchinkova Bonka2
1,,Vasil Levski“ National Military University, Veliko Tarnovo, Bulgaria;
2Regional Inspectorate of Education, Veliko Tarnovo, Bulgaria

Abstract: Radioactive and biochemical researches prove that after big reactor breakdowns

nuclear explosions pastures and vegetation get polluted with radioactive iodine 131. High level
of radioactive contamination has been established lucerne and other grasses, which required
the prohibition of feeding farm animals with green fodder from the first slope. Milk is the most
affected by the radioactive contamination of food of animal origin. Caught up in the human body
radionuclides distributed in various organs, tissues and systems, they have complex kinetics,
which depends on the nature of the metabolic processes. The distribution in the body depends on
the manner of introduction of the radionuclide.

Keywords: radioactive elements, human, radiation effect , radionuclide, food product,
isotopes.

Hanpaenure pagmannoHHNTe W OMOXWMHYHHN TPOYYBAHHS TTOKAa3BaT, Ye HEMOCPEICTBCHO
CJIefl YSTHPHUTE TOJIEMH aBapHX Ha PEaKTOPH B CBETA, aTOMHHU EKCIUIO3HMH U APYTH CE 3aMbpPCABAT
MacwIata W PacTHTENHOCTTA MO TAX C pamamoakTwBeH iox- 131. Hail-cmmHo e 3ambpceHo ¢
TO3HM M30TOMN MIIIKO, KOETO HE € KEJATeNHO Ja ce KoHcymupa. Ilpn TakwBa cirydau, TOWHUTE
JKUBOTHH, TpsiOBa He3a0aBHO /1a c€ OTCTPAHSABAT OT ITACHIIETO U J]a CE M3XPAaHBAT caMo C Qypax
OT CKJIaJIOBETE, KOWTO € ChOMpaH M CKIIQJANPaH NPEAr HACTHIIBAHETO Ha aBapusITa.

Habnronennsra cnen aBapusta B UeproOmn npe3 1986 ronnHa mokas3Bar, 4e MIIIKOTO € Haii-
CHJTHO 3aCETHATHUAT OT PAJAMOAKTHBHOTO 3aMBpCSBAHE XPAHUTENCH MPOMYKT OT YKHBOTHHCKH
TIPOU3XO]I.

OT pa3muUUHUTE BHUIOBE Meca H3ClieBaHH Tpu UYUepHOOWICKaTra aBapus W TparenusiTa
BbB DyKymmMa C MMO-BHCOKa WJIM ONM3Ka 0 BPEMEHHO YCTaHOBEHAaTa HOPMa Ha aKTHBHOCT €
YCTaHOBEHA 32 OBYETO MECO.

B ocrananuTe XpaHUTETHH MPOXYKTH OT PACTHUTENCH M KUBOTHHCKH MPOU3XO] - TOMATH,
TUTIep, KPAacTaBHIIX, KapTo(hu, MOPKOBH, 3eje, (hacyl, ssOBIKH, KPYIIH, THHHU, THOU, KOHCEPBH,
KoJI0acy, MEeTCKU XpaHW ¥ JAPYTH, € YCTAHOBCHA 3HAYMTEIHO MO-HHCKAa aKTHBHOCT FUTH ITBITHO
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OTCBHCTBHE Ha PaJIMOAKTUBHOTO 3aMbpcsiBaHe. ToBa € fano ocHoBaHHe Ha KoMurera mo MupHO
U3M0JI3BaHE HAa aTOMHATa €HEprusl y Hac Ja TBBPAM, Y€ 3HAUUTENHaTa 4acT OT XPaHUTEIHUTE
MPOMYKTH, WU3MOJI3BAHU 32 XpaHa OT HACEJICHHETO, HE ce sBsiBa PaJMAllMOHHO ONacHa U Ja
TIPE/TIOIOKH, Ye PUCKOBHUSAT (hakTop, MPEAN3BUKAH OT JIONBIHUTEITHOTO YBEJIMUaBaHEe Ha J[03aTa
4ype3 pal0aKTUBHO 3aMbPCEHUTE XPAHUTEJIHU NPOAYKTH, HE € OT 3acTpaluanall nopsask. Haii-
TOJIIMO 3aMbPCSIBaHE MPU M3CIIEIBAaHATa PACTUTEIHOCT € YCTAHOBEHO MPU JUCTHUTE 3€JICHUYIH
- caJaTé, MapyiH, 3eJIeH JIyK, MarjaHo3, 3eJe U Jp.

Bucoka cTeneH Ha pagloaKkTUBHO 3aMbPCSBAaHE € YCTAaHOBEHA IPU JIIOLEPHATA U NP JPYTU
IIMPOKOJIMCTHH TPEBH, KOETO € HAJIOXKIJIO 3a0paHara Ha M3XpaHBAHETO Ha JJOMALTHUTE KMBOTHH
Che 3eNeHH (Dypaxku OT ITbPBUS OTKOC. B criamara Ha )KUTHHTE KYATYpH € H3MEpeHa HIKOJIKOKPaTHO
MI0-BUCOKA aKTHBHOCT, OTKOJKOTO B KJIacOBEeTe. B ceMeHara OT KUTHUTE KyATypU HATPYINaHOTO
KOJTMUYECTBO PAJUOU30TOINH € B TPAHUIINTE HA HOPMATHUTE CTOMHOCTH. B M3MepeHaTa akTUBHOCT
€ OMJIO 3HAYNTETHO YYacTHETO Ha PagnoLe3usl.

PannoakTUBHOTO 3aMbpcsiBaHE Ha PACTEHUSATAa M PACTUTEIHUTE MPOAYKTU € CBBP3aHO
MPEJUMHO C Bb3AYIIEH BT Ha MOCTHIIBAHE HA PAJUOHYKINANUTE U 3aKPEIBAHETO UM I10 TI0UBaTa
U PaCTUTEJIHUTE OPraHU U MO-HAaTaTBIIHO IPEMUHABAHE BbB BEpUraTa - XpaHa Ha KUBOTHHUTE U
YOBEKA.

B Hskon ciryuan Moxke /1a ObJie TPHIIOKEHA M OMOJIOTMYHA JI€3aKTHBAIHS Ha PaIiOaKTHBHO
3aMbPCEHUTE TEPUTOPHH, T.€. U3BIMUYAHE HA PATUOHYKIUANUTE C PACTEHUS, KOUTO MOraT jAa T'd
aKyMyJMpar ¥ Jja TH HeyTpalu3upar.

[Ipencrasa 3a mbTS HA PaAMOAKTUBHOTO 3aMbPCSABAaHE B XpaHUTEIHATa BEPUra HA UOBEKA HU
nasa ¢ur. 1. BumHo e, e 10 80 % OT KaJuus B YOBEIIKUAT OPraHU3bM Ce MOJTydaBa OT XPaHUTE C
KMBOTHHCKHU TMpou3xon (¢wur.la), a Hail-MHOTO paJiMOaKTHBHUAT eleMeHT cTpoHnuii-90 (Sr-90),
MIOJIy4YEHO MPU PAJUO0AKTHUBHO 3aMbpCsBaHe Ha MouBaTa. ChOTHOIIEHUETO HA KAJIHs U CTPOHIIUS
B KOCTUTE Ha YOBEKA € paBHO Ha TOBA Ha €JIEMEHTHUTE B I10YBATA.

Ot ¢urypata ¢ BUAHO, Y€ MO oTHOmeHHe Ha Sr-90, Ha-OmacHO € PaJHOaKTHBHOTO
3aMBbpcsIiBaHe IPH MILTKOTO (). [IpogyKTHTE OT pacTHTENICH M )KUBOTHHCKH ITPOM3XO0]I UMAT €THAKBB
MIPUHOC KBM 3aMbPCSBAHETO Ha YoBemIkusl opranu3sM ¢ Cs-137 (¢pur.16). CroTHOmEHHETO Sr-
90/Ca e egHakBO B ThKaHWTE HA pacTeHHsATa U MouyBara. OpraHn3MHUTe Ha JKUBOTHUTE yCBOSBAT
110-0BbP30 KM, OTKOJIKOTO CTPOHIIMS 1 TOBA CHOTHOIIIEHHUE € IT0-MaJIKO OT eJJMHUIA. B chioTo
BpeMe ciie/iBa Jia ce oTOernesxu, 4e npuHoca Ha Cs-137 B XpaHHUTeIHATa BEPUTA € U3KIIOUUTEITHO
pasHooOpazeH. OT eaHa cTpaHa PacTEHHWsATa M3BIMYAT IOBeYEe KM OT IOYBaTa OTKOJIIKOTO
L[e3UH, a B CBIIOTO BpeME B )KMBOTHUTE HATPYNBAHETO HA L(E€3Us € MO-UHTEH3UBHO OTKOJIKOTO Ha
KaJIHs U CbOTHOLIEHUETO MEXKAY KOHIIEHTPALUUTE UM € HaJl eIUHHILIA.

BeTpemHoTo 00MBpUBaHE HAa YOBEIIKOTO TSIIO CE€ IBJDKM Ha PATUOHYKIUAM, KOUTO ca
TIOTIa/IHAM B HETo (MHKOpHopupanu). VIHKoproprupaHeTo MOXKe Jla CTaHe 110 HAKOJIKO Ha4nHa, OT
KOWTO 32 IIeJTUTE Ha PaJiiOCKOJIOTHITa Ha YOBEKa ca Hall-ChIECTBEHHU JBA:

»  [oNTblIaHe Mpe3 ycTara Ha XpaHH WK Boja (IlepopaiHO HHKOPIIOPHpaHe);

»  BAWIIBAaHE HAa PaJUOAKTHBHH ra30Be U acPO30JIH (HHXAIATOPHO HHKOPIIOPUPAHE).

[TomagHanmuTe B OpraHu3Ma Ha YOBEKa PAJHOHYKIIUAN Ce Pa3IpeNeNsT B pa3IMuYHUTE OPTaHH,
THKaHH U CHCTEMH, T€ UMAT CJI0KHA KHHETHKA, KOATO 3aBHUCH OT XapaKkTepa Ha 0OMEHHHTE ITPOLIECH.
Hsixou paquoHyKInau UMaT CEIEKTUBHO HATPYIBaHE, KaTo HANIPUMeEp MO/ B IIMTOBUAHATA JKJIe3a,
paauil U CTPOHLUH - B KOCTUTE; IPYTH CE paslpenessaT 10-PaBHOMEPHO, KaTO HAIIPUMeEp LE3UN U
KaJii B MyCKyJIHaTa ThKaH U T.H.
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®ur.1. [IpemnnaBane Ha Sr-90 u Cs-137 B XpaHuUTe/IHATA BepUra Ha Y0BeKa, HAM-
CHJIHO YYBCTBHTEJICH KbM 3aMbPCABAHETO € Te3H PAJHMOAKTHBHH €JICMEHTH

B nanen MomeHT B opraHuzMa nMa ompeneneHa aktuBHocT A [Bq], xosito pasnpenenena
Ha Macara Ha Tsutoto m [kg], ompenens crneruduunara aktuBHOCT C [Bq/kg]. Ho C ce menmn
C BPEMETO HE CaMo B TAJIOTO Karo IsJI0, HO U B OTJEJIIHUTE OPraHU U ThKaHU. ToBa ce IbIKHU
Ha (akra, 4e PagHOHYKIUABT C€ pa3mlpenceis B TUIOTO (0COOCHO B HAYAIHUTE CTAIU CIICH
MTOCTHITBAHETO), HO JOPH U JIa ce pa3miekaa Kato 1suio, C ce MEHU IOopajy TOBa, Y€ TaJICHUS
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PaIMoOHYKIN ce pasnaza ¢ (GU3NUeH Iepruoj Ha noiypasnagane T, HO ChIIEBPEMEHHO TOM ce
M3BEXJa OT TSUIOTO MO CHJIaTa Ha TOBA, Y€ € XMMHYCH EJIEMEHT, KOMTO ydacTBa B OOMEHHHUTE
npouecy. ToBa M3BeXkJaHE € YUCTO OMOJIOTMYEH MPOLIEC U Ce XapaKTepH3npa ¢ T.Hap. OMOIOTHYCH
Nepuoj Ha MONyu3BekKAaHE. PasmpeneneHHeTo B TSAIOTO 3aBUCH OT HAauMHA HA MOCTBHIIBaHE
Ha pajguoHykinaa. Taka HampuMep, NpH MODTBIIAHE HAa IUTYyTOHUN-239, B TAIOTO ce 3aabpika
camo oxoio 0,003%, nokaro npu MHXaNUpaHe 3aabpkaHata yact € 25%. Buxkaa ce u cliokHOTO
pasmpeeneHue 1Mo pa3IuYHU OpPTaHU Ha TsUIOTO. Te3u opraHd, B KOMTO OTHMBA U C€ HATpyIBa
CBOTBETHUS PAAUOHYKIIHN] C€ HapUyaT KPUTHYHH OPTaHH.

PaguoakTuBHHMTE M30TONM Ha KOMTO Ja € XUMHUYEH €JIEMEHT, P MOMaJaHe B OpraHu3Ma,
yuyacTBar B 0OMeHa Ha BellecTBara 110 ChIINs HaYWMH, KAKTO M CTAOMIIHUTE U30TONH Ha JaAeHUs
eJleMeHT. bruonorn4HoTo fnelicTBue Ha paJuOaKTUBHUTE U30TOMHU CE ONpeeNis OT HapaMeTpHUTe Ha
HOHM3UpAIIUTE TbYEHUS, KOUTO TE U3IBbUBAT.

PaanoTroxcn4HOCT ce Hapu4a CBONCTBOTO HA PAAUOHYKIUAUTE Ja MPEAU3BUKBAT Pa3IUUHU
[0 CTENEH MAaTOJIOTMYHM M3MEHEHMs IpH IMOMNaJaHeTO MM B OpraHu3Ma Ha doBeka. Uucrara
PaAMOTOKCUYHOCT HE MOXKE Jla C€ OTAENU OT XUMHMUYECKaTa TOKCUYHOCT Ha AaJCHHUS XUMHUEH
€JIEMEHT U ChbeJUHEHUE, U TUIIMUYEH IPUMEP B TOBA OTHOIIEHUE € YPaHbT, KONTO crajia KbM T.Hap.
TEXKKHU METaJIN.

TokcHYHOTO JieficTBHE Ha paIuOHYKIUIUTE, IO {HAJIA B OPraHN3Ma Ha YOBEKA, CE OIPEaest
oT:

Pa3TBOPUMOCTTA M PE30pOLUsITa Ha ChEIUHEHHATA, B KOUTO CE HAMUPAT;

HAUUHBT HA HHKOPIIOPUPAHE;

XapakTepbT Ha pa3lpe/ieleHue B OPraHUTEe U THKAHUTE;

CKOPOCTHUTE Ha BbBEXKJaHE U U3BEKAAHE OT OPraHU3Ma;

(U3NYHUTE XapaKTepUCTHKH Ha W3ITyCKAaHWTE HOHM3MpAIM JIBYCHUS: BUJ Ha
JI'BUEHHETO, CHEPTUs U T.H.;

»  BB3pacTTa Ha JIMIETO, B KOETO € MONaJHaJ PaJAMOHYKIHJIA U JAPYTH WHIUBHYaTHH
cO0EHOCTH.

B pesynrar Ha 00rpUBaHE HAa YOBEKA C TOJIEMH J03H HIKOM CHMIITOMH, OKA3BaIX IPOMEHN
B HOpMaJHaTa (U3MOJOTHUS, MOTaT Jia Ce nposesam Ciel JHU, YacoBe Wiu MUHYTH. OT npyra
CTpaHa, OPraHU3MBT MOXKE Jla pearrpa Ha OOJbYBAHETO C KIMHWYHU MPOSIBU CIIe] TOIUHU I
JeceTuneTnsi. BeB Bpb3ka ¢ TOBa paJiMalliOHHO MHTYIIUpaHNATE e(hEeKTH MPU YOBEKa Ce pa3lesisiT
Ha!

VVVYYVYY

»  paHHHU COMaTWYHU e(EeKTH, C NMEePUOAN Ha MPOosBa OT MUHYTH A0 JeHOHomus. Te ce
Hapuyar OCTPH M BKJIIOYBAT MHOTO IIMPOK JMana3oH ()eHOMEHH, KaTo Ce 3alloyHe OT JIbueBa
epuTeMa M Ce CTUTHE JI0 CMBPT Ha opraHn3Ma. HanMeHOBaHHMETO COMaTH4HHU W/Ba OT IpbIIKaTa
JyMa coMa, KOSITO 03Ha4aBa TSJI0.

»  KbCHHM COMaTH4HU WM COMaTHYHO-CTOXAaCTHYHH, C MEPHOJl Ha MPOSIBIBAHE TOAMHH U
neceruneTns. Te BKIIIOUBAT paJIMalliOHHO ~ MHAYLHMPAHUTE  3JI0KaueCTBEHH HOBOOOPA3yBaHUs
(Hapu4aHM Hal-4eCTO PaK).

»  HacllelsiBAaHW WM T€HETHYHU €(]EeKTH, KOHUTO Ce TPOSBSIBAT y IIOTOMCTBOTO Ha
oOI'pUeHNTE JINIA: Aela, BHYIH, IPaBHYLU U T.H.

B pagmoOuonorusra Ha dYOBeKa, WJIM HHa4Ye Ka3aHO, B paJuallMOHHATA MeEIWIIMHA,
MIPUHINIHAIHO ce 1e(PUHHUPAT ABa THIA e(DEKTH, IBIDKAIIH Ce Ha B3JIeHCTBUETO Ha HOHM3HpAIINTE
J'BYCHUS BPXY YOBEKa, KOUTO MEIUIIMHATA OTIpe/IeNisi KaTo OOIeCTH:

»  JeTepMUHUPAHH e(eKTH, KaTO BCHYKH T€ Ca COMAaTHYHU M CE XapaKTepHU3MUpaT ¢ rpar
Ha paJUaliOHHOTO BB3JeHCTBHE (IIpar Ha Jo03aTa Ha oOJ'bUBaHE), O KOMTO Te3u e(heKTH He
ce HaOJIoZaBart, a HaJ| TO3M Ipar TeXecTTa (CTerneHTa) Ha KIIMHNYHA U3sBa Ha epekTa 3aBHCH OT
J03ara;

»  CTOXacTHYHH e()eKTH, T.e. COMATHYHH (paK) WM HACIEJICTBEHN (T€HETHYHH) ePEeKTH,
KOUTO C€ IPOSIBSIBAT Y 00TbYEHOTO JIMIIE TOAWHH CIIE 00'bYBAHETO WIIH B CIIEIBAIIIUTE TOKOJICHUSL.
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Tesn edekty OoecTn) UMar BEpOSITHOCTEH (CTOXaCTHYEH) XapaKTep; 3a TSAX ce pueMa, Je HsMma
Ipar OTHOCHO J103aTa Ha 00 ThYBaHE M TEXKECTTa UM He 3aBUCH OT J1o3ata. CToXacTHYHUTE e(DeKTH
HSIMaT crienuduyeH Xxapakrep, Te. Te He MOraT Aa ObJaT OTINYEHH OT APYTH aHAJIOTHYHU e(peKTH,
WHJIyIIUPaHU OT JAPYTH (HaKTOPH C HEPAJANAIIMOHEH XapaKTep.

»  ToBa NPUHIMITHATHO pa3/e/isiHe Ha PaIUallIOHHO HHAYIUPaHUTe e()hEKTH MpU Y0BEKa
€ pe3ysTaT Ha MHOTOTOAMIITHO MPOYYBAHE HA BB3JEMCTBUETO HA MOHU3UPAIIUTE JIBUEHUS KAaKTO
BBPXY YOBEKa, TaKa M BbPXY €KCIIEPHUMEHTAIHHU XMBOTHH (TIPEJMMHO MIIEKOITUTACIIN), KaTo ce
3ar04YHe OT MOJIEKY/ISIPHO HUBO U C€ CTUTHE J10 HUBO OPTaHU3bM KaTo 1510, ¥ HUBO nomyaanus. OT
Jpyra CTpaHa, 110 peuiia npooiieMH, KaKTO TEOPETHYHH, Taka M TPAKTHYECKH, IMa Pe/IUIa HESICHI
W HEITBJIHY JIaHHH 32 KOHKPETHUTE 3aKOHOMEPHOCTH OTHOCHO (DOPMHUPAHETO M NMPOTHYAHETO Ha
CHOTBETHUS PaIMAllMOHHO HHIyIUPaH e(eKT.

W3Bonu:

1.  PaaMoakTMBHOTO 3aMbpCSIBAaHE HA PACTEHUATA U PACTUTEIHUTE MPOAYKTU € CBbP3aHO
MIPEIUMHO C Bb3YyILLIEH I'bT HA IOCTHIIBAHE HA PAJUOHYKIINIUTE U 3aKPENBAHETO UM II0 [TOYBaTa
1 PACTUTEJIHUTE OpraHu U I0-HAaTaTBIIHO IIPEMUHABAHE BbB BEPUIATa - XpaHa Ha KUBOTHUTE U
YOBEKa.;

2. MnskoTro € Hail-CHJIHO 3acerHarusiT OT PaJUOaKTHUBHOTO 3aMbpPCSIBAaHE XpaHUTEICH
MPOIYKT OT >KMBOTHHCKH TPOU3XOJI, a OT Mecara Hail BUCOKO HacjarBaHe Ha PaJHOHM30TONH ce
HaOJFO1aBa TIPU OBYETO MECO;

3. Haii-ronsiMo 3aMbpcsBaHe IpH PACTUTEIHOCTTa € YCTAaHOBEHO NPU JIUCTHUTE
3€JIEHYYLIM — CIIaHaK, cajaTu, MapyiH, 3eJieH JIyK, Mariados u Jip.;

4.  Hail-mupoxo pa3npoCcTpaHEHU U30TOIH, KOUTO OKa3BaT BIUSHUE BbPXY YOBEILIKHS
opranuzsMm ca [-131, Sr-90 u Cs-137.

AJipec 3a KOpeCIOHICHIIHS:
1. Huxonait TonmopoB JomuumnkoB kareapa’3HBAK”, HBY”Bacun JleBcku”, Benuko
TvpHOBO, n_dolchinkov@abv.bg ,0884730833;

2. bouxa Enuesa Kapausanosa - Jlonuunkosa, PUO Benuxo Twpnoso, Benuxo Twvphogo,
bonka_vt@abv.bg , 0888520602.
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CR CPEIIY DR CPEILY ®WUJIM — ®OJJUMHA KOMBUHAIIUS
— PEAYKIUA HA 1O030BOTO HATOBAPBAHE/KAYECTBO HA
OBPA3A

Anexcanabp I'eoprues, Marnasena CroeBa,
Huxonait Cupakos, Aranac Togopos

Kareapa no O6pa3na nuarnoctuka, Mennuuncku Yausepcurert — [liioBans

CR VS DR VS FILM - FOLIA COMBINATION - DOSE REDUCTION/
IMAGE QUALITY

Aleksandar Georgiev, Magdalena Stoeva, Nikolay Sirakov, Atanas Todorov
Department of imaging diagnostics, Medical University — Plovdiv

Abstract

Most hospitals and diagnostic centers in the country have already installed or are in the stage
of transition to CR or DR systems, few have both. There are those who have not yet chosen what
type of digital system they want or even if they need one. The present study includes 2000 patients
that undergo frontal chest X-ray. We defined the surface and absorbed dose, and performed a
randomized double-blind evaluation of the quality of the images with 10 physicians with acquired
specialty in imaging diagnostics. In conclusion we can say that moving to one of the digital
methods is something that will contribute to a good dose prevention for the patient and staff
working with sources of ionizing radiation.

Key words: CR, DR, SFR

BoBenenue:

OO0pa3Hara auarHocTuka B bearapus uMMa yTBBPAEHH TPAAWIHNK M ABJITOTOAWINICH OIHT,
KaTo TOBa TBBPJCHUE BAXHM C OCOOEHA Chila 32 KOHBCHIMOHAJIHWUTE PEHTICHOBHU H3CIIECBAHUS.
Jlo mpenyt HAKOJIKO TOIMHN Ha BCUYKH MECTa B CTpaHaTa, PEHTTCHOTpad iy ce OCHIECTBABAXA C
moMorTTa Ha pum - ponmitaa komOnHaIISI(@DK). Ho KakTo Ha BCAKB/E IO CBETa Taka U y HAC
HaBJISI30Xa TUTUTATHATE METOAN HA M3CIICBAHE.

IToBeuero neueOHM 3aBeieHNS U AMATHOCTHYHM LIEHTPOBE B CTPaHaTa MpeMHUHAaxXa WiH ca B
etar Ha ipemuHaBaHe KbM CR mmi DR cuctemu, Manko pasmosarar u ¢ 1ata THITa cuctemu. Mma
1 TaKMBa KOUTO OIIIe He ca M30pajn Ha KaKbB BAPHAHT 3a JUTHTAIN3AINS /1a CE IPEMHUHAT U JaJIH
13001110 /1a TO TIPABAT.

KM HacTOSIIIST MOMEHT MOYTH BCKUUKH, paboTemn B 00acTTa Ha 00pa3HaTa ANarHoCTHKA
ca 3amo3Hartu ¢ (hakTa, Y€ cTapaTa METOAMKA HAa aHAJIOTrOBO MIONydYaBaHE HA JAWATHOCTHYHU
n3o0pakeHns upe3 ¢unM — (onuifHa KOMOMHAIMS C IIOCIEABAIIOTO PHYHO WM MAIIHHHO
MIPOSIBSIBAHE CE CUMTAT 3a MOPAIHO OCTapeNN 1 MKOHOMHUUYECKH HeeeKTuBHHU. [ToBeueTo xopa ca
HasICHO, Y€ CHIECTBYBA MOBEUE OT €JMH HAYMH Ja HABJIE3EM B €paTa Ha JAWTUTAIHATa 00pa3zHa
JIMarHOCTHKA.
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OOWYaifHO KOTaTO YOBEK € IMPEICTABCH IPEel HIKOJIKO OIMIUU MEXIYy KOHTO Ja u30mpa,
BUHATH My C€ HaJjlara Jia IPeIeH! KaKBH ca ILTIOCOBETE W MHHYCHTE 3a BCeKd BapuaHT. C ToBa
MPOYYBaHE IIe CE OIUTaME J1a XBBPJIMM MAJIKO CBETINHA BbPXY TE3U aKTYaJTHU IPOOJIEMH, KAaKTO
1 J1a CTIOJICJTUM CBOSI IIPAKTHYCCKH OTIHT.

Marepuan u Metonu:

B nacrosmero mpoyuBane ca BriarodeHn 2000 mammenTa (1000 mbxe u 1000 >xerm Ha
BB3pacT Mexkay 40 u 50 roguam). [lareHTHTE BKIFOYCHN B IIPOYYBAHETO MMAT CXOICH XaOHUTycC
MBbKe: pbeT 170-180 cm./kmmorpamu 70-80kr.; xkerHu: pbet 160-170/xumorpamu 50-60kr. Benaku
T€ ca HACOYEHHU KbM OOpa3Ha JMArHOCTHKA ChC CHMHEHHE 32 OpOHXOIHEBMOHUS. Ha Bcwuku e
ochIIecTBeHa OenonpoOHa rpadus B mumeBa mpoekius. [lomoxenne P- A; dokxycHoO pascTosHEe
1,5m. TBbpAa TEXHUKA.

Uzcnensanu upez GDK — 800 marnmenTa (400 mbrxe u 400 xeHN)

Wzcnensanu upe3 CR — 800 mammenTa (400 mbxe u 400 xeHN)

Wzcnensanu upes3 DR — 400 mammenTa (200 mbxe u 200 xeHN)

OmnpepensHe Ha MOBHPXHOCTHATA U MOTBIIHATA J03.

PannommsupaHa qBOIHA CIIsiNa OIICHKA HA Ka4eCTBOTO Ha MOTydeHuTe oopasu ot 10 nexaps
C MpuIo0UTa CIENHANTHOCT 0 oOpa3Ha amarHocThka. (OILeHsSBaT ce: Ka4ecTBO Ha IEHTPaxa;
KauecTBO Ha M300pa3siBaHE HAa aHATOMHYHH CTPYKTYpH W JETAHIN — Oell. MapeHXUM, CHIOBE,
CHPICYHO CHI0BA CSHKA, KOCTEH TOPAKC U TH.; PSI3KOCT; KOHTPACT; IIyM, apTe(PaKTH U BH3MOKHOCT
3a I0cTOOpadoOTKA).

CernocraBka Ha KauecTBIIO Ha 00pa3a/IoreiiHaTa 103a.

3a mpoBexIaHe Ha M3CIEIBAHETO Ca M3IOJI3BAHN METOIUTE Ha OIHCATEITHATA CTAaTUCTUKA U
METOIUTE HA CTAaTHCTUYCCKHUTE M3BOAW M 3aKitodueHus. OOpaboTkara Ha JaHHUTE € M3BBPIICHA
Yype3 crenuai3upan coTyepeH MpoayKT 3a connannu uiciensanust IBM SPSS, sepcus 21.0
MS Excel 2013.

Pesynraru:

Criopen naHHWTE OT HAIETO MPOyYBaHE Hail- BHCOKAa CyMapHa [03a CE MOJy4aBa IPH
peHTTeHOTpa(uu OCHIIECTBEHH, Upe3 HUIM — (HoTHiftHa KOMONHAIIHS.

HamainsiBaneTo Ha 1030BOTO HAaTOBapBaHE B peruoHa Ha rpbaHus Koml mpu CR u3cienpanms
€ OT nopsiabka Ha 35% mo- manko ot Toa npu ®OK . P<0.001.

HamansiBaneTo Ha 1030BOTO HaTOBapBaHE B pernoHa Ha rpbAHus Koul npu DR e cokono 60
% B cpaBHeHue ¢ OK. P<0.001.

DR cpaBuer cbe CR aBa BB3MOXKHOCT 32 OCBIIECTBSIBAHE HA PEHTICHOTpa(uu Ha Topakca ¢
oyt 50% 1o HuckKo 103080 HaroBapBaHe. P<0.001.

Criopenn TaHHHUTE B MPOYYBAHETO CE OKa3a, 4e 3a IOCTHUraHe Ha M300pa)kKeHUE C SIHAKBO
KauecTBOTO, Ipu CR m3cnenBanus ca HEOOXOAMMH MPHOIU3UTEIHO 2/5 OT J03aTa 3a MOCTHTaHe
Ha oOpa3a B cpaBHeHHe ¢ PDK. P<(0.001

IIpu DR e HeoOxomuma 1/5 ot mo3ara 3a @K 3a momyyaBane Ha 00pa3 CbC CXOIHU WU
uaeHTHYHHU kadectna.P<0.001

YcraHOBHXME, Ye Hail- BUCOKO JIbYEBO HATOBAPBAaHE IMOJTyYaBaT MAMEHTHTE HA KOUTO CE
HaJlara IMOBTOPEHHE HA PEHTTEHOTrpadusTa, IOpaau HEMPAaBIWIHO MOAOPaHU JaHHU, EHTPAXK H
T.H. [loBTOpeHNE HA peHTreHorpadusiTa TUPEKTHO BOIH IO YIBOSBaHE HA MTOThIIHATA OT MAIIHECHTA
U TIepCcoHaa J103a.

[MocToOpaboTkaTa MpU AUTHTATHUTE PEHTTEHOTPAPCKU METOOM € HEUI0 He3aMEHHMO IpH
mperieqa U AUarHOCTHYHHS [IPOIIeC — CHITHO orpanmdeHo nmpu OOK.

ITo oTHOLIEHUE HA LIeHATa cucTeMUTE ce nojapexaar kakro cieasa: CR; DR; ©OK.

ITo oTHOLIEHKE Ha eKcIIoNIATAlUITa CUCTEMUTE Ce HapexaTa KakaTo ciensa: DR; CR; ©OK.

O06cwxIane:

BescmopHO KauecTBOTO Ha IICHTPasKa € IPSKO 3aBUCMO OT YMEHHETO Ha TO3W KOWTO N3BBPIIBA

158



rpadusrta. He 3aBucHMO OT nepeKkTHUTE JaHHU WIN BHBEICHHU ITPOTOKOJIN 3a W3CIIE/IBAHE TPH
JIMIICA HAa Ka4eCTBEH LIEHTPaXK Ce Haylara MOBTOPeHUE Ha peHTreHorpadusra. Mnm ¢ npyru nymu
T.Hap. YOBEUIKH (HaKTOp KOWTO BHHATHU MPHCHCTBA.

EnuHCTBEeHNAT HA4YMH Jla ce HaMaJIi € Ype3 a/IeKBaTHO 00y4YeHue Ha MepcoHala.

Criopes HCalMsIT ONMUT UCTUHCKOTO HaMallsiBaHE HA J103aTa, NpU ynorpeda Ha JTUTUTAIHA
PEHTICHOBH METOJM, HE C€ ITOJy4aBa TOJKOBAa OT CIHOCOOHOCTTA HAa JUTHTAJIHWTE IAaHENH Ja
JIeTEKTHpaT 00pa3 ¢ HamaJeHu JaHHu B cpaBHeHue ¢ @DK. [01sIMOTO MPUUMYILIECTBO € 3apaiu
HamaJeHust Opoi Ha MMOBTOPEHU CHUMKH.

YacT ot 3arajkara ce KpHe B I10- IMIMPOKHS TUANa30H Ha YyBCTBUTEIHOCT Ha TUTUTAITHUTE
nerexTopH B cpaBHeHue ¢ To3u npu @OK (Palin, 2011). Mnu ¢ apyru 1ymu HE3aBUCHUMO OT TOBa
KakBHU JIJaHHU 11e ObJar u30paHu CHHMKa IIe ¥Ma — TOBA HE O3HayaBa, Y€ CHUMKaTa € ¢ J100po
JIMarHOCTUYHO Ka4eCTBO HO IMO3BOJISIBA Obp3a OICHKA HA HAJIWYHA MATOJOTHUS U pElIeHUe Jallu
13001110 CHUMKaTa Jia Objie TOBTapsiHa WM TUarHOCTHYHOTO ThpCeHe € penieHo. ToBa € 1 B Mpsk
yHHCOH ¢ npuHnuna AJIAPA.

B ciryuaii, ge Bce mak oBTOpeHne Ha rpadusTa ce Hajlara, To JUTHTaTHATEe METOAW OTHOBO
ca 1o- JTOOpHST M300p OT IIeHa TOYKa Ha J030Ba MPEBEHIH. 3alI0TO Makap, 4e MalyeHTa e
MOJTy4H JBOMHA Ha MpeABUAEHATa /1032, TO T4 Hak Iie e noHe ¢ 30% mo- Manka B CpaBHEHHUE C
Ta3u npu OOK.

JlaHHWTE 3a penyKunusATa Ha IMOrbJHATa J03a TOJNyYeHH B TOBA INPOydYBaHE, KakTO U B
CBETOBHATa JIMTEparypa covar, ue DR e npeanounTaHusT MeTox 3a JUTHTAIHN PEHTIeHOTpadu.
3HaUUTENHU TTOJOOPEHNs B J030BaTa PEAyKIMs ce IojydaBaT B o0yiacTTa Ha Ta3a M TA30BUTE
KOCTH, B oOyacTTa Ha TpbOHaYHMAT CTHIO W KpaiiHunute. (Prokop, 2008, Uffmann, 2005)
HawmansBanero Ha fqo3ata B Te3u OONACTH CIOPE] CBETOBHH aBTOpH Bapupa Mexay 90-98%
cpaBHeHa ¢ Ta3u npu POK (Palin, 2011, Uffmann, 2005). OcBen ToBa DR cucremure ca ocodeHo
J00pH 3a CKOITMYHY U MHTEPBEHIIMOHAIHHU U3CIIEIBAHMSI.

CR cucremuTe OT CBOSI CTpaHa ca MHOTO J1oOpa ajTepHaTuBa 3a O0enoapoOHH rpadn, KakTo
W 32 M3CIIeJBaHUs JI0 JIETVIOTO Ha OOJHHMS — MOpa Iy TOBa, 4e ca no — jJeku. CR umaT cBOWCTBOTO
C BpEMETO Ja TyOAT YacT OT CHUTHaJIa M 3a TOBA € NMPENOPBYUTEIHO Ja ObJaT eKCIIOHWpPaHH
BB3MOXKHO Haii- Obp30 cires1 3acHeMaHe Ha oOpasa. Te ca 0azupann Ha pocHOpHU WM CHITUINEBH
TUTaKU (CTPYKTYPUPAHH WIIM aMOP(HN), KOUTO C BPEMETO OTAaBaT aKyMyJHpaHaTa B TSX CHEPTHs
U ce mmoiy4asa Jierpanamus B oopasa (Koerner, 2006, Metz, 2005). Tlopaau no- HIcKaTa CH IICHA B
cpaBHeHue ¢ DR Te yecTo ca npennodnTaHusT BapuaHT 3a npemuHaBane oT DK kbM aururanHu
perrrenorpaguu. CR npemiarar u 1mo- Majkyu Bb3MOKHOCTH 3 1030Ba ITPEBEHIINSI.

U CR, u DR ca nkonomuuecku no- u3rojnnu B cpaBHenue ¢ GOK.

Haii — necen 3a ymorpe6a e DR — chiecTByBaT Oe3KHUHM NaHEIH TpaHCchepupamu oopas
710 pabOTHA CTaHIMs, MOHUTOP WJIN MOOMITHO YCTPOIMCTBO, M3KITIOYUTEITHO JIECHH 3a yIIoTpeda 10
JIETJIOTO Ha OOJTHUS WM TIPU paboTa ¢ HOCUIJIKK U KOJIMYKH, HE CE M3UCKBA CITEIIATHO IPOSBSIBAHE
unu nocrassHe B yerell. CR — peHTreHoBH MIaku U NPpHUAPYKaBalll JIa3epeH deTel], B KOHUTO ce
MIOCTABAT KACETUTE CJIEH eKCIIOHAIMS. YCTPOUCTBOTO 3aeMa MsCTO U MOHSIKOra AU3aiiHa U HAYMHBT
My Ha 3apeXkJaHe Ch3/laBar Hey/100cTBa Ha repcoHasa. OCBEH TOBa Ipe3 ONpe/IelIeHn HHTEPBAIIH
oT BpeMe (Opoii eKCIIOHAIMK) Ce HaJjlara IMoJMsiHa Ha YETSIIUTE eJIEMEHTH.

ODK e Hall- CKBIO CTPYBAIIMAT peHTreHorpadcku MeTonq — OCBeH (HIMH KOMTO ca
3a eIHOKpaTHa ynoTpeda HM3HMCKBA CIICIHANIN3UPAHO 3aTbMHEHO ITOMEIIEHNE, HEHYKHO IpH
JUTHTATHUTE MeTou. M3UCKBaT ce MposiBUTENH, (UKCAKH, BOAA, BAHMYKH 332 PHUHO MPOSIBSIBAHE
WIN TIPOSIBUTENHM MammHU. [logaphkkara Ha MPOSBUTENHUTE MAIIMHU W3UCKBA €KETHEBHHU,
eXKeCeAMUYMH U T.H TpIKu. Pa3BamsaT ce cpaBHUTENHO YECTO B CPaBHEHUE C JUTHTailzepure.
Koncymupar noseue enexrpoeneprus. IlposssBanero Ha O®K u3uckBa 3HAUUTETHO MOBEYE
Bpeme B cpaBHeHHe ¢ DR nnu CR.

B 3akmoueHne MoXeM Jla KakeM, 4e NMPEMHUHABAaHETO KbM HSKOH OT TUTUTAIHHUTE METOAN
Ha W3CJIE/IBaHe € Helo KOeTo IIe JONpuHece 3a Mo — 1o0pa J1030Ba NPEBEHIMS 32 MalUeHTa |
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LOW DOSE COMPUTER- TOMOGRAPHIC PERIPHERIAL
ANGIOGRAPHY

Aleksandar Georgiev, Magdalena Stoeva, Nikolay Sirakov, Atanas Todorov

Department of imaging diagnostics, Medical University - Plovdiv

Abstract

Computer- tomographic angiography (CTA) is a preferred method for screening
diagnostic method of peripheral vessels. CTA is the fastest angiographic method , non-
invasive, does not require special training or tools.

Radiation exposure to the patient from CT scans and the dangers that it brings, are
becoming increasingly topical issue both in society and in science circles. The present study
includes 130 patients (95 men and 32 women aged between 60 and 75 years).

Key words: CT, Low dose, Angiography

BnBenenue:

KommroTep- ToMorpadckara amrmorpadus (KTA) e mpemmountaH MeETON 3a CKPUHHHT
muarHoctuka Ha mepudeprute cpiaoBe. KTA e Hall — OBp3usAT MeToA 3a aHTHOrpadcka
JIMarHOCTUKA, HEMHBA3MBEH, HE Hajara crelnyania MoAroToBKa WK HHCTpyMeHTapuyM. Bcee o
LIMPOKOTO HABJIM3aHE Ha anapaTH ¢ 16 u nmoBeue AeTekropa B bhirapus, Hanara onTUMU3aLUs Ha
MIPOTOKOJIUTE 32 U3CJe/IBaHE C OIvie]l HaMaJIIBaHe Ha MOrbJIHATa OT MalMeHTa U MepcoHaa J103a.

PagnanuonnoTo o0nbuBane Ha manueHTa or KT u omacHOCTUTE, KOMTO TO HOCH, CTaBaT BCE
T0- aKTyaJlHa TeMa, KaKTO B OOIIECTBOTO, Taka M B HayyHHUTE cpenu. He TpsOBa ma ce 3a0paBs
obaue m 00TBPYBaHETO Ha mepcoHana, padoren B KT kaOunetn. BhIpeku oNIOBHHUTE 3aIUTH H
HaMaJeHOTO JJO MUHUMYM Pa3CcesHO J'IbUeHUE, BCE MaK TaKoBa UMa.

Marepuan u Meroau:

B nacrosimero npoyusane ca BkmodeHHn 130 mammenra (95 mpxe n 32 jKeHH Ha Bb3pacT
Mexay 60 u 75 roguan). Benuku KTA n3cnensanyst BKIFOYSHH B ITPOYyYBAHETO €A OCHIIECTBEHH
Ha 16 cpe3oB KOMHOIOTBHP- ToMorpad. AmaparsT € CHadJAeH ¢ 16 neTekTopa ¢ WHIUBHIyaJlHA
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KOJIMMaIUsi Ha CHoOMa oOT 2,5 B mepudepusita Ha JeTekTopHust 0ok 70 0,65 B nentbpa. Obma
KOJIMManusi Ha JeTektopute oT 1,5 MM 1 oOmia KojauManusi Ha PEeHTIeHOBUS cHO OT 20MM ,
reiiHTpH portarus ot 0,5cek 3a o6opot u tuty ot 0,98. mA/s 50-90; 120 KV.

Wznom3Banute copTyepeHn IPOAYKTH 3a OLIEHKA Ha ChJI0BATa MATOJIOTHS B MPEICTABEHOTO
npoyuBane ca: Advantige Workstation; Circle; Siemens SyngoVia; OsiriX.

3a rmpoBe/1aHe Ha M3CJIEABAHETO ca U3IOJI3BAaHU METOJUTE HA ONUCATEeNIHATa CTaTUCTHKA U
METOJMTE Ha CTAaTHCTHUECKUTE M3BOJAM M 3akitodeHus. OOpaboTkaTa Ha JaHHHUTE € M3BbpIICHA
ype3 Creualn3upan copTyepeH MPOoaAyKT 3a coruannu uscieasanus IBM SPSS, sepcust 21.0 u
MS Excel 2013.

Pesynrarn:

Cuaumasaneto Ha mA/s Ha 50 -90 (B 3aBUCHMMOCT OT XaOHTyca Ha TMAIEeHTa) OT CTaHIapTHO
npensuaenute 350 - 400 B IPOTOKOJIUTE 3aJI0KEHU OT (prpMmara MPOU3BOANUTEN HU MO3BOJIHMXA
HaMmalsiBaHe Ha J030BoTO HatoBapBaHe OT 1000-1200 mGy/sm 3a 100 cm obekT Ha 80-100 mGy/
sm 3a ChUIMS MpoJbUYeH obeM, Oe3 ToBa Aa JIOBE/AE J0 JMarHOCTUYHO 3HAUYMMa JIeTrpajaius Ha
o0pa3za. [IporokonsT padotu Ha 120KV.

O0cbikaane:

C BwBexnanero Ha 16 cpezosute KT nepudepnara kommoTsp ToMorpadcka anruorpadus
MOXKe Jia ObJie OCBIECTBEHA C AeOeIrHa Ha cpe3a Mo 1MM, KOeTo OTBOPH HOBH BB3MOXKHOCTH
3a aHruorpadckara auarHoctrka. ToBa 1Mo3BosiM, HA €JMH HEMHBAa3MBEH METOJ C JIOCTAaTbuHA
Obp3nHa, 1a BU3yaJIH3Hpa ChI0BETE B YOBELIKOTO TSIIO ¢ HEOOXOAMMOTO JMArHOCTUYHO KauyeCTBO.

Bce noseuero 16 nerexropun KT, HaBnu3amm B MHOTO JiedeOHM 3aBEICHUS B CTpaHara,
MPEeIOCTaBAT J100pa BB3MOXKHOCT 33 OCBIIECTBSIBaHE aH IepudepHa aHruorpadus. Bwrnpexn
MHOTOoOOpaszuero or wmyaruaerekropun KT cucremu 3a ajgekBaTHa OIEHKa Ha JUCTAJIHO
Pa3MONIOXKEHUTE CHJIOBE HA JOJHUTE KPallHUIIM, KOUTO ca C pa3MepH OT nopsabka Ha 1 10 3 MM B
JIMaMEThp € HeOOXOIMM arapar ¢ MUHHMalIHa KoJuManus Ha jerekropute 1-2 mum (Dion, 2004 ).

[upokoTo pasnpocTtpanenue Ha 16 cpezou KT cucremu B cTpaHaTa ChIIO Taka Hajara u
yrnorpebara Ha ONTUMHU3UPAHU U aJallTHPAHU TPOTOKOJIH 32 M3CIIEABaHE.

OT ChIIECTBEHO 3HAYEHHE 3a MONYyYCHHTE 00pa3sM W PECHEeKTUBHO KavyeCTBOTO Ha
JIMarHOCTHKATa € N300pbT Ha IMapaMeTpH 3a ckeHupane. Ho chIo TokoBa BaKHO € U 3/[paBTO Ha
MalMeHTa U TIepcoHaa, paboTen] ¢ U3TOYHUIM Ha HOHU3HUPAIIO JIbYCHUE.

He camo npomsinara Ha mA/s wii KV Bonu 10 cHUIIaBaHe Ha J103aTa 1/WIIH BJIOIIABaHE Ha
KaueCcTBOTO Ha TIOJydeHUTe n3o0paxkenus. OT 3HaueHue ca U Je0enHaTa Ha cpe3a, CKOpOCTTa
C KOSITO TaIlEeHTCKaTa Maca ce TPHJIBIDKBA Ipe3 TreiinTputo Ha amapara u ap. (ICRP, 2007,
Kemerink, 2003, Kuiper, 2003)
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W3rorBeHMAT OT HAc MPOTOKOJ 3a CKEHHpaHe Ha abJOMMHalIHaTa aopTa U ChIOBETE Ha
JIONTHUTE KpaHHUIH, TIPeJOCTaBs Bb3MOXKHOCT 3a npoBeskaane Ha KT anrnorpadcko usnenBane c
Jno0pa cKOpOCT, HaMaJIeHO HUBO Ha IymMa B oOpasa M oOxBala abjoMHUHAaIHATa aopTa, HEHHNUTE
Pa3KIOHEHHs W MaruCTpaJIHUTE ChJIOBE Ha JIOJHUTE KpalHUIM 10 IVIe3eHHaTa CTaBa, KaTo ¢ TOBa
MPEeI0CTaBs Bb3MOXKHOCT 32 OIIE/ ¥ Ha a0JOMUHAITHUTE MTapEHXHUMHH OpPTaHH.

TunmuHm cToifHOCTH 32 epeKTHBHATA 7032 HA NMAalMeHTa P padoTa ChC CTaHJAPTU3UPAHH
npoTokonu ca 1-5 mSv 3a u3cnenBaHe Ha MaBa, 5-7mSv 3a rpbAeH kol U 8-11 mSv 3a ckeHupane
Ha KopeM M Ta3. Paguanonnara jo3a TpsOBa na Oblie cbo0pazeHa ¢ MEANIIMHCKUTE MTOKa3aHHs
3a IPOBEXXaHe Ha U3CIIE/IBAHETO, CHCTOSIHUETO Ha MAIleHTa, IPUIPYKABAIIUTE My 3a00JIsIBaHUS
n Opos pEeHTreHOBU W3CIIC/IBaHMS 32 M3MHHajara roguHa. TpsOBa Ja ce B3eMe B NpENBUI H
Cpe/iHUsI TOAUIIIEH pajualiioHeH (hOH, KOWTO € pa3IMyeH 3a pa3IndHuTe reorpadcku peruonu. 3a
Boarapus ce npmku B cpennu cToitHOCTH OT 1 10 4 mSv. Camara KT ypenba naBa oTHOcuTeTHA
Mpe/ICTaBa 3a MOr'bJIHATaTa OT MallMeHTa /103a KOSTO Ce MPEJCTaBs B 1030B MPOTOKOJI TeHepHpaH
B Kpas Ha W3CJICIBAHETO, MOKa3Bam] oTAaneHara panuarus B mGy/cm (ICRP, 2007, Kemerink,
2003, bopucosa, 2008).

C BBBEAEHUST OT HAac MPOTOKOJ YCIIIXME Jia MOCTUTHEM MouTh 10 KpaTHO CHHIIEHWE Ha
MOT'bJIHATa OT TAaleHTa M IepPCOHaNa J103a B CPAaBHEHHE C NPENBUIECHHUTE OT IPOM3BOIUTEINS
nportokonu (80-100 mGy/sm2 ). 3a cpaBHeHHe TOJydeHaTa OT MAlMEeHT J03a IpU CTaHAapTHA
aHruorpadus B CBeTOBHara Jureparypa Bapupa M/y 150 u 180 mGy/sm2 .

HamansiBaneto Ha no3ara muma M JIpyru OJNAronpusTHU €(EeKTH, OCBEH 3IpaBOCIOBHH -
¢unancoru. [lo Huckure mA/s u/mmu KV, Boasat o mo- manko ,,u3xadssane” Ha KT ypenoara u
0 PEJIKM CMEHH Ha PSHTIeHOBA TPb0a W/WN JpYT KOMIIOHEHTH Ha cucTeMara. ToBa 3HaUMTEeITHO
HamaisiBa pasxoaute o moanapwxkkara Ha KT ypexbara u cnectsiBa 3aryoute 3a je4eOHOTO
3aBejIeHHe 3apa I HepaOOoTel arnapar | JIMICca Ha OTOK OT uicneaBanus. [1ogo0HO € 1 MHEeHneTOo
Ha JIpYTH aBTOpH B cBeTOBHaTa mTeparypa (Dion, 2004, Kemerink, 2003).
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AHEBPU3MA HA ABJIOMUHAJIHATA AOPTA C PYIITYPA
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Atanac Tonopos, Hukosnaii CupakoB, Upuna Anresona, Jlirooomup
Yeprenkos, Baaaumup Cupaxos, Asnekcanabp I'eoprues, Maraganena
CroeBa

Kareapa no O0pa3na nuarnocruka, Mennuuncku Yausepcuret — [lnosaus

ANEURISM OF THE ABDOMINAL AORTA DEVELOPING
RUPTURE AND FISTULAE TO THE LEFT RENAL ARTERY,
RETROPERITONEAL HEMATOMA AND HAEMATURIA

Atanas Todorov, Nikolay Sirakov, Irina Angelova, Lyubomir Chervenkoyv,
Vladimir Sirakov, Aleksandar Gerogiev, Magdalena Stoeva

Department of imaging diagnostics, Medical University - Plovdiv

Abstract

The rupture of an aneurism of the abdominal aorta (AAA) is one of the most urgent
surgical conditions with death rate of more than 90%. Most of the AAA ruptures occur in
the retroperitoneal cavity with a classical triad of pain, hypotony and presence of pulsating
mass in the abdomen. Despite that this triad is present in only 25% of the patients. Many
patients with rupture of the AAA cannot be properly diagnosed clinically. It’s likely that the
level of the rupture may be responsible for different common and rare symptoms, and their
recognition can save the life of many patients. A rare but important symptom for the rupture
of the AAA is hematuria .

Key words: abdominal aortic aneurism, aortic rupture, aorto-caval fistulae, haematuria

BoBenenue:

AmneBpm3Ma Ha a0moMuHamHaTta aopra (AAA) € 4ecTo cpemraHo M KHBOTO3aCTpalIaBamio
3a0oisBaHe, KoeTo 3acsira 5-9% oT HacemeHmeTro Ha BB3pacT Hax 65 romuam (Osler, 1905,
Thompson, 2006). AAA e mo-4ecTo MPH MBXKE MyIIa4d C TOJOKHUTETHA (aMITHA aHAMHE3a
3a aoptHa aHepm3Mma. (Lederle, 1997). [ToBeuero mammenTn ¢ AAA ca aCHMIITOMATHIHHU, OCBCH
aKo HE ce pa3BUsT yCIOKHEeHus. Pyntypata Ha AAA e eqHa OT Hali-CHEIIHUTE XUPYPTUYHU
curyauuu. [Ipu Hes obmiara cMmbpTHOCT € okoio 90% (Pearce, 2008). Knuamueckn manueHTHTE
c pynrtypa Ha AAA ce mpeacTaBiAT ¢ Kjlacudecka Tpuaaa : OoiKM B I'bpOa ¢ mim 6e3 Oonka B
KOpeMa, XAIIOTOHHUS | ITyJcuparia kopemMHa maca (Sakalihasan, 2005). Benpeku ToBa, Ta3u Tpuaga
npuckeTBa camo npu 25-50% ot manmenture (Fielding, 1981) 1 MHOTO OT TSIX c€ MpEACTaBSIT ChC
CHMITOMH , KOUTO HAacOYBAT KbM pa3IndHa Auarto3a. ETo 3aio nmorpemya Auar{osa Ha pynrypa
Ha AAA ce cpema nipu 30% ot nanmenture (Masaki , 1990). MHOTO € BEpOATHO pa3IMIHNTE
HUBA Ha pa3KbCBaHE HA AAA 1a ONpenersT pa3indHl  KIMHUYHU cuMnToMu. Oxorno 3-4 % ot
MAIEeHTUTE ¢ pynrypupaia AAA umar Aopto-kaBamHa ¢uctyna (AK®D). [Tpu Te3n nmanueHTH
MaHn(ecramusaTa Ha cumnromure Ha AK® 0OMKHOBEHO JOMHMHHMpa B KIMHHYHATa KapTHHA
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M 3HAUMTEITHO HaMmalsBa [IaHCA 3a TOYHA IpejolepaThBHa auarHo3a. B 50% ot cmyuante
AK® ce mpomycka KIMHHYHO M C€ OTKpWMBA €1Ba MpPH PEKOHCTPYKTHBHHUTE OIEPALlUH 32
AAA. Ycrnoxnennsata Ha AK® ca KoHrecTuBHaTa ChbpleuHa HEJOCTATHYHOCT, IBbJDKAINIA Ce Ha
XHUIEPBOIEMUS, 0eTOaPOOHUSI TPOMOOEMOOIU3BM U IIOK OT MACHBHATA XEMOPATHs.

Knunuuen ciyyvaii:

IIpencraBsme BU citydai OT IpakTUKaTa Ha MbX Ha 77 TOMHU , IPUET C aHAMHECTUYHU JJAHHU
3a BHE3AIMHU OOJIKK B KPBCTa, Xemarypus, JeBkonurtos3a 19 xwmm, Bucok CRP, xemornmoOun npu
npuemaneto 1391r/x. [Ipu mpernien ypororsT € chC CycneKnus 3a 0b0pedHa KoJHKa ¢ mcoac adrmec.
[Tpu HanpaBenuss HaTUBHO 1o criemHocT KT Ha abmoMeH u menBuc , ce ycTaHOBABa roisiMa AAA
¢ auametwsp 100MM, TpyOa KaldIMHO3a HA CTeHATa ¢ MPEKbhCBAHE HA JTMHUSTA HA KAIIU(UKATUTE
B JIIBO, JIATEPATHO M €KCTPaBa3aT, TOBEYE B JIIBO M MEAMAIHO — JAHHM 32 PETPOIEPUTOHEATHA
pynTypa Ha aneBpusMara (¢ur. 1, pur. 2, ¢pur. 3) . EkcTpaBazaTsT 1oCTHra KpaHHATHO JIIBOTO Kpade
Ha quadparmara, JeBHs OBOpEK € KOMIIpecHpaH M AUCIOIHpaH jaTepanHo. He ce ycraHoBsBa
MepUTOHEATHA KPhBHA KOJIEKITHA. AHEBPU3MAITHO PA3IINPEHH , C HATBHAT X0 ¥ Tpy0a KalnHo3a
ca iBeTe o001y ninayau aprepuu (ur. 4). Hanmnane Ha aepobunust. B mociencTeue XeMormoOuHbT
OBp30 ce cHIKaBa 10 77T/1, n3siBsiBa c€ XenaropeHaieH CHHAPOoM ¢ onurypus. Criensa He3abaBHA
omepanys. YCTAaHOBU C€ PyNTypa Ha AaHEBPH3Ma Ha IOKCTapeHaJHaTa a0IOMUHAHA aopTa ¢
(hucTyna KbM JIABaTa PEHAJIHA BEHA U TOJSIM PETPONEPUTOHEATCH XEMAaTOM.

dur. 2
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O06cpxKmane:

[lo kTMHUYHY JAaHHU TONMKATAa HA PynTypuTe HAa AAA ca pasnpefeneHu I0 YecToTa

- Mutpanepuroneanna pynrypa(20%)

- Perponepuroneanna pynrypa(80%) , B ToBa 4Kci0 ¢ aopTokaBaiHa ucryna (3-4%) .

XeMmarypusitTa € €AuH OT MO-PEIKUTE CUMITOMU. Ts € HHAMKATOP 3a BEPOsITHA PyNTypa Ha
AAA BbB BeHa KaBa HH(EpHOp — a0pTOKaBaIHa (PUCTYIIa WIIH B JIsiBA peHAJIHA BEHA.

Cnopen Salo J. 1 cbTp., BUHaru npu pynrypa Ha AAA u aopTo-KaBajHa WM a0PTO-PEeHAITHA
¢ducryna nma xemarypus (Salo, 1990).

dur. 3

dur. 4

Hanmuumero Ha Xemarypust IpH Te3W INAlMEHTH OOMKHOBEHO JIOBEXJAa /10 3a0aBsHE Ha
JMarHosara Ha pynrypa Ha AAA . BaxHo e , npu jurca Ha KOMOMHAIUSATa OT TUIMYHUTE
KJIMHUYHU CUMITOMH / OOJKH B I'bpba ¢ uiM 0e3 Ooyika B KOpeMa, XMIIOTOHHS | ITyJICHpalia
KOpeMHa Maca/ W IpH KOMOWHALMS C APYTH, ,,aTUIMYHA CUMITOMH KaTo XeMaTypHst , 0bp30 J1a
Ce OCBLIECTBH HEOOXOANMOTO 00pa3HO-AMarHOCTUYHO U3CIIeBaHE - YITPa3ByK 0e€3 U C JoIuiep;
KOMITIOTBPHA TOMOrpadusi — HaTUBHA M/WJIK C TIAPEHTEPaTHO KOHTpacThpane. ToBa OM HH J1aio
Obp3W ¥ TOYHM JIaHHH 3a HaJlMYHAaTa [aToJIOTHs, HelHaTa CTEIIeH U YCIOKHEeHNSI.
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W3CJEJABAHE ITPUT'OJTHOCTTA HA JINMHEMHUTE KEIICTPAJTHU
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STUDY OF THE QUALITY OF LINEAR FREQUENCY CEPSTRAL
COEFFICIENTS FOR AUTOMATED RECOGNITION OF NEGATIVE
EMOTIONAL STATES FROM EEG SIGNALS
Firgan Feradov
Technical University - Varna

Abstract: In the following paper a study on the qualities of Linear Frequency Cepstral
Coefficients (LFCC) as a feature for recognition of negative emotions from EEG signals is
presented. The experimental evaluation of the descriptors was carried out on EEG data taken from
the DEAP database. Multiple tests were performed and filter banks, containing varying numbers
of filters, were used to extract the LFCC for different frequency bands from the EEG signal
spectrum. The extracted coefficients were used to create person specific SVM models performing
classification of negative emotional states and accuracy up to 75.7% was achieved. Based on
our study we have concluded that the LFCC can successfully be used as a feature for automated
recognition of negative emotional states.

Key words: EEG, Emotion detection, LFCC

INTRODUCTION

Electroencephalography (EEG) is a method for measuring the electrical activity of the brain.
It is a traditional and well-established practice in medicine, used for the diagnosis, monitoring
and study of neurological diseases. In the last decade a rapid increase in the interest towards
automated analysis of EEG signals is observed. There is a vast number of studies, aiming not only
to develop and improve the diagnostic capabilities of the EEG measurement, but also to increase
its applicability in other fields too.

One of the fields towards which there is pronounced interest is the automated recognition of
emotions, where the selection of accurate and descriptive features poses a major challenge. There
is a number of different approaches to the feature extraction task, one of the most widely used
being the analysis of different frequency components of the EEG signal. Some of the methods
include extracting and using specific frequency bands in the frequency domain of the EEG
signal [1,2], calculating ratios and derivatives of the extracted frequency bands [3] using wavelet
decomposition of the EEG signal [4] and others. Another, less examined approach is the use
of feature extraction techniques, traditionally employed in other fields. In [6, 7] Othman et al.
studies the qualities of features, based on the Mel Frequency Cepstral coefficients (MFCC) used
for emotion recognition from EEG signals. They successfully classify different emotional states
and conclude that the MFCC based approach shows potential for detection of basic emotions.
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In the presented paper the use of Linear Frequency Cepstral as a feature for classification of
negative emotional states is proposed. The coefficients are extracted from short-time frames taken
from 32 channel EEG signals.

FEATURE EXTRACTION

All extracted features are computed for short frames of the EEG signal, obtained through
a sliding window of 492 milliseconds which moves with a skip rate of 164 milliseconds.
Successive frames overlap with 66.7% and the total signal length is 60 seconds. Each frame
contains data for all 32 channels of the EEG signal. The total number of successive overlapping
frames in a recording with N samples is:

p-m{ Mt (1)
L

where the operator fix stands for rounding towards the smaller integer number, L is the predefined

step size in samples, and K is the frame size, also in samples.

As a next step in the feature extraction process Fast Fourier Transform (FFT) is performed
on every extracted frame, and the spectrum of the short-time EEG windows is obtained. A filter
bank, containing a number of triangular window functions with 50% overlap between subsequent
windows is applied to the spectrum of the signal. After the application of the filters, the spectrum
of each filtered frequency band is calculated:

S, =log,, (NZ‘] S(k) [ .Hl.(k)j, i=1,2,...M 2)
k=0

where S, is the output of the i-th filter, [S(k)|* is the power spectrum, N is the FFT size, H, is the
current filter and M is the total number of filters in the filter bank. Using the obtained S, values
the LFCC are calculated by performing decorrelation of the filter bank outputs via discrete cosine
transform (DCT):

M P
LFCC(r)=YS, COS(W}V —0,1,..R—1 ©)
i=l

where r is the LFCC index, and R <M is the total number of unique LFCC that can be computed.
Statistical standardization of the calculated LFCC is performed, so that their distributions are
normalized to zero mean value and unit standard deviation on the base of the training set recordings:

7=t "7 4)

After the normalization, the LFCC extracted from one frame are used to form a feature vector. All
feature vectors are combined into a matrix, which is used for the training of a person-specific SVM
classification model. For the creation of the SVM models a radial basis function kernel is used.

EXPERIMENTAL PROTOCOL
3.1 Data

The experimental evaluation of the LFCC features was carried out using the following
experimental protocol.

The data for the experimental evaluation of the features is taken from the DEAP [7] database,
which is a freely distributed database dedicated to the study of human affective states. It contains a
number of physiological signals, including 32 channel EEG, recorded from 32 participants, while
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they are watching music videos.

During the experimental evaluation of the features the data of ten participants from the DEAP
database is used. Participant data is chosen based on the possibility of even separation of the EEG
recordings in two groups — EEG recordings of negative emotional states and EEG recordings of
non-negative emotional states. Each participant’s data is split into two groups depending on the
reported like\dislike ratings given for each song, which range from 1 to 9. During the separation,
EEG recordings of songs with like/dislike rating lower than 4 were considered recordings of
negative emotional states, and were tagged as “negative”. Songs with rating higher than 4 were
considered recordings of non-negative emotional states, and were tagged as “other”. For cases in
which a disparity of the elements in the two groups was observed a 5% tolerance to the separation
threshold was applied.

The two sets of “negative” and “other” recordings were further separated into three subsets —
training, development, and testing data. The data of the three subsets is distributed in the following
ratio: 20% training, 20% development and 60% testing. All of the provided EEG recordings of the
chosen participants were used in the experimental evaluation, which totals to 400 EEG recordings.
3.2 Model Generation

The evaluation of the EEG signal descriptors was conducted through the use of a person-
specific detector of negative emotional states [8], its operation consisting of three major steps —
model creation, threshold estimation and classification.

The first step of the classification process is the creation of a classification model. The “negative”
and “other” training data sets, containing the most indicative examples for both classes, were used
to create a person-specific SVM classifier with radial basis function kernel.

The generated model was then tuned on the development dataset, so that a person-specific
decision threshold 7 can be computed:

1 1 <
;z_[:l Dneg,f + ZZI:leos,l
Tr =
2

where D, and D, are the portions of development data consisting of n recordings with negative
tags and m with non-negative tags (neutral or positive). In order to find out the optimal training
parameters for every emotion classifier, a series of grid searches were implemented on the
development dataset.

During the evaluation of the trained classifiers, the threshold (5) was used to make a decision
for each recoding. The person-specific recognition accuracy of the descriptor was evaluated in
terms of percentage correct detections:

(6))

A 100,[%)] ()

rec

accuracy =

where H is the number of correctly classified recordings (or “hits”) and N, is the total number of
recordings in the testing datasets of the participant.

RESULTS

Based on the described experimental protocol an evaluation of the descriptive qualities of the
LFCC for different number of filters was performed. During the experiments the EEG data of
participants numbered 2, 11, 17, 21, 22, 24, 28, 29, 30 and 32 in the DEAP database was used. The
achieved experimental results are presented in Table.1.

In the first column of the table, named ,Feature”, the different features used during the
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experimental evaluation are listed. The first feature “Energy” is the energy of the signal, calculated
in the frequency domain, without the use of any filters. The rest of the features are the LFCC
calculated after the application of a filter bank. The experiments were carried out with filter banks
containing 2, 3, 5, 7, 8, 10, 15, 20 and 30 filters. In columns 2 to 11 the results, achieved for the
datasets of each participant are presented. In the last column “Mean” the mean accuracy for all
participants for the given feature is presented.

Table 1: Classification results achieved during the experimental evaluation of the LFCC
features.
Feature | PNe02 | PNell | PNel7 | PNe21 | PNe22 | PNe24 | PNe28 | PNe29 | PNe30 | PNe32 | Mean
Energy | 66.7% | 59.1% | 72.7% | 73.9% | 81.8% | 72.7% | 83.3% | 69.6% | 82.6% | 63.6% | 72.6%
2 Filt. 66.7% | 63.6% | 77.3% | 78.3% | 86.4% | 72.7% | 75.0% | 82.6% | 69.6% | 63.6% | 73.6%
3 Filt. 79.2% | 63.6% | 81.8% | 78.3% | 81.8% | 63.6% | 75.0% | 82.6% | 78.4% | 72.7% | 75.7%
5 Filt. 79.2% | 682% | 77.3% | 78.3% | 81.8% | 63.6% | 70.8% | 86.9% | 73.9% | 63.6% | 74.4%
7 Filt. 62.5% | 68.2% | 86.4% | 82.6% | 81.8% | 63.6% | 75.0% | 82.6% | 78.4% | 59.1% | 74.0%
8 Filt. 62.5% | 63.6% | 72.7% | 78.3% | 90.9% | 63.6% | 70.8% | 86.9% | 78.4% | 63.6% | 73.2%
10 Filt. | 62.5% | 63.6% | 77.3% | 78.3% | 81.8% | 63.6% | 79.2% | 86.9% | 78.4% | 63.6% | 73.5%
15 Filt 66.7% | 682% | 77.3% | 78.3% | 81.8% | 63.6% | 79.2% | 82.6% | 78.4% | 63.6% | 73.9%
20 Filt. 58.3% | 68.2% | 77.3% | 65.2% | 81.8% | 40.9% | 75.0% | 78.3% | 78.4% | 59.1% | 68.2%
30 Filt. 583% | 68.2% | 68.2% | 69.6% | 81.8% | 50.0% | 66.7% | 78.3% | 73.9% | 63.6% | 67.9%

From the results, presented in the table it can be seen that the Linear Frequency Cepstral
coefficients provide a relatively high recognition accuracy — up to 75.7% in the case where a
filter bank containing 3 filters was employed. It was observed that the achieved mean accuracy
decreases with the increase of the number of filters. This effect occurs due to the narrowing of
the frequency band covered by one filter. In addition it can be added that the EEG recordings are
highly person-specific and the performance of different features often varies significantly between
data of different participants.

CONCLLUSION

We have presented a study on the qualities of the Linear Frequency Cepstral coefficients
as a feature for the recognition of negative emotional states. The performance of the features
was evaluated using filter banks containing varying number of filters. Based on the conducted
experiments we have concluded that the LFCC can be used successfully as descriptors for EEG
based emotion recognition tasks.

REFERENCES

[1] G. Chanel, K. Ansari-Asl, and T. Pun, “Valence-arousal evaluation using physiological signals in an emotion recall
paradigm,” IEEE International Conference on Systems, Man and Cybernetics, Montreal, Que., Oct. 2007, pp. 2662-2667.
[2] T. Pun, T. Alecu, G. Chanel, J. Krongegg, and S. Voloshynovskiy, “Brain-computer interaction research at the computer
vision and multimedia laboratory, university of Geneva,” IEEE Trans. On Neural Systems and Rehabilitation Engineering,
vol. 14, no. 2, June 2006.

[3] Bos, Danny Oude. “EEG-based emotion recognition.” The Influence of Visual and Auditory Stimuli (2006): 1-17

[4] M. Murugappan, N. Ramachandran, and Y. Sazali. “Classification of human emotion from EEG using discrete wavelet
transform.” Journal of Biomedical Science and Engineering 3.04 (2010): 390.

[5] M. Othman, A. Wahab and R. Khosrowabadi, “MFCC for robust emotion detection using EEG,” Communications
(MICC), 2009 IEEE 9th Malaysia International Conference on, Kuala Lumpur, 2009, pp. 98-101.

[6] M. Othman, et al. “EEG emotion recognition based on the dimensional models of emotions.” Procedia-Social and
Behavioral Sciences 97 (2013): 30-37.

[7] Koelstra, S., Muhl, C., Soleymani, M., Lee, J.-S., Yazdani, A., Ebrahimi, T., Pun, T., Nijholt, A., Patras, I. DEAP: A
Database for Emotion Analysis using Physiological Signals, IEEE Transactions on Affective Computing, vol. 3, no. 1, pp.
18-31,2012.

[8] Feradov, F., Ganchev, T. “Detection of Negative Emotional States from Electroencephalographic (EEG) signals”,
Annual Journal of Electronics, vol. 8, 2014, pp. 66—69.

172



HayunutpynoBe Ha Chro3aHayuenute B bbarapus—Ilnosaus, Cepusi I. Menununa,
dapmanus u nenraana meguuuaa T. XIX. ISSN 1311-9427 ronu 2016. Scientific works
of the Union of Scientists in Bulgaria-Plovdiv, series G. Medicine, Pharmacy and Dental
medicine, Vol. XIX, ISSN 1311-9427 Medicine and Dental medicine June 2016.

PAANALIMOHHO-UHAYIUPAHU E®EKTU BCJIEACTBUE HA
MEIUIWUHCKO OBJ'BYBAHE - IIPUYNHU, PASIIO3HABAHE,
KIIACU®PUKALUSA, TPOCITEJAABAHE HA TALIMEHTUTE U
INPEBEHIIUSA

HecucaaBa_KocroBa-Jledreposa 2, lumuo I'eoprues’
'MBAJI ,,Hanmmonasna kapaunosoruusa 6omauna®, >YMBAJI

wAJlekcaHapoBcka“, *Crnenuajn3upanara 00 THUIA 32 AKTHBHO JieYeHHe 10
OHKOJIOTHS

RADIATION-INDUCED EFFECTS AFTER MEDICAL EXPOSURE
— REASONS, IDENTIFICATION, CLASSIFICATION, PATIENT
FOLLOW-UP AND PREVENTION
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Abstract: Radiation-induced effects are well known to the professionals working in
the field of radiotherapy, but professionals working in the field of diagnostic imaging are
not enough familiar with them. The reason for the lack of diagnosed cases of “radiation
dermatitis” is the lack of awareness of the various medical professionals regarding the risk
of radiation-induced effects, and the lack of good practice in Bulgaria for patients’ follow
up of possible skin effects. Essential for the identification and the adequate treatment of
radiation-induced effects is to inform and follow-up patients within three months after a
procedure with increased risk of such effects.

PagmanmonHo-uHIynupaHnnTe e(QeKTH ca IIHPOKO IO3HATH M Pa3MpOCTPAaHEHH Cpen
CHENMATUCTUTEe PaboTen B OONacTTa Ha JIBYETICYCHHETO, HO HE M Cped CICHHAINCTHTE
pabotenu B obsactra Ha obOpasHata auarHoctuka (Balter, 2010; BCC). Habnronasa ce romsimMo
pa3Hoo0Opa3ue OT KOKHU PEaKI[UH, KOUTO OCHOBHO ca CBbP3aHH ¢ 00JIKa, TUCKOM(OPT, Ipa3HEeHE,
chpOex wiu m3rapsHe. To3u TUN peaknuu ce HaOmromaBaT Mpu okoio 95% OT MalMeHTHTE
nojiokeHy Ha rpuenedenue (Balter, 2010; BCC). EnBa npe3 nocieHoTo AeceTHiIeTHe 3arouHaxa
Jla ce JUCKYTHUPAT paJhallMOHHO-MHIYIUPAHUTe ¢()EKTH BCICICTBHC HA WHTCPBCHIIMOHAIHA
peHTreHomorus u kommoorhpHa ToMmorpadus (KT). MexmyHapomHata CTaTUCTHKA ITOKAa3Ba,
4ye mofo0eH THIl edekTn ce HabmromaBar cpenHo npu 1 Ha 10 000 mamueHTH MOUIOKCHH Ha
naTepBeHIMoHanHa nponenypa (IAEA, 2010). B muteparypara ca ommucaHu M HEMallbK Opoi
epextn Bemeactsue Ha KT (Domino, 2013; FDA, 2010). ToBa Hamara o0OCHOBaBaHETO Ha
TOYHH TPUHINAITN U METOMIX 3a paJHalllOHHA 3allINTa, Ype3 KOUTO JIa Ce MPEeIOTBPATH U HaMalll
BEPOSTHOCTTA 3a BB3HMKBAHETO HA PaIMAIlMOHHO-WHAYIMpaHU edektu. IIpoTnBopednBu ca
JAHHWTE OTHOCHO TOBA KakK Jla Ce HaMaJld TEXHHIT WHTCH3WUTET, 1a HE BB3HUKBAT TPaBMH WU
nHEKIUH U KaK Ja ce moaxoau keM Tsx (Balter, 2010; BCC; IAEA, 2010; RPOP; Stecker, 2009;
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Rehani, 2011).

B cBeroBeH M HalMOHAJIECH MaIad MMAlUCHTUTE C paJUalMOHCH JICPMaTHT HE ca
JMUArHOCTHUIMPAHK KaTo TakuBa. [IpuunHara ¢ B HeZ00para HHGOPMUPAHOCT HA MEIUIIMHCKUTE
CICIMAIMCTH OTHOCHO OMACHOCTTa OT paJuallMOHHU ¢(DEeKTH M JIUIcara Ha 1o0pa MpaKkTUKa B
Boearapus 3a uHpOpMHUpaHE U MPOCICASIBAHC HA MAIIMEHTHTE 332 CBCHTYaJHOTO UM Bh3HUKBAHE
(Balter, 2010; Aerts, 2003; Frazier, 2007; Lee, 2003). 3a cirygauTe Ha 0-JICKH PEaKIMK HA KOXKaTa,
JMar€o3ara Ou Moryia M HUKOTa Jia He ObJIe TOCTaBeHA MPH MAIIMEHTH, KOUTO HEe ca HH)OPMUpAHH
Jla TIOTHPCAT MeauIuHCKa momor (Balter, 2010).

B Boearapus 1o MOMeHTa O(HIMANHO ca ONMMCAHH CaMO [Ba CIydas Ha IAlUCHTH C
panuaroHeH aepMmatuT. Y B 1BaTa ciydas MAIMEHTHTE HE ca yYBEJOMEHH W TIPOCIENCHH 3a
eBEHTYaJTHU KOKHHU PEaKkIlMi B CPOK /IO TPH MeCeIa, BBIIPEKH SBHOTO NMPEBUIIaBaHE HA BCEKH
€/IMH OT TTapaMeTPHUTE OT MyOJIMKYBaHUTE HUBA 32 TIPOCIEISIBAHE 32 BE3HUKHAIN JIHUEBU PEAKITHN
Ha kokara (Kostova-Lefterova, 2015). TossiMa € BepOSTHOCTTA 32 HAIMYUETO HA HEPETHCTPUPAHH
B bhiirapusi maiueHTy ¢ OIIaKBaHKs ChOTBETCTBAIIM HA TE3U MPH PaJIUAI[MOHCH ICPMATHT.

PaguannoOHHUAT AEPMATHUT € JCTCPMUHUPAH SPEKT, KOMTO Ce MOsBsIBA, KOTaTo MOI'bIHATATA
J103a B KOYKaTa WJIH MOJKOKHUTE ThKaHU MPEBUINU mparosa jo3a ot 2 Gy. Koxxuurte peaknuu npu
BB3/ICHCTBHE HA WOHM3MPAIIO JIbUCHUE CE JBJDKAT HA YBPEXKIAHE HA TCHCTUYHUS MaTepHall B
SIPOTO Ha KJICTKHUTE B PE3yJITaT, HA KOCTO HACTHIIBA T.HAP. NPOIU(ECpPATUBHA KICTHYHA CMBPT —
CMBPT Ha KIIETKUTE 110 BpeMe Ha jeineHe (Balter, 2010; BCC; RPOP; Stecker, 2009; Rehani, 2011).

B 3aBmcumocT OT BpeMeTo Ha TIpOsBa PaAHAMOHHO-MHIYNHUPAaHUTE e(EeKTH OuBaT:
He3a0aBHU (10 2 ceaM. ciiell 0OTbYBAHETO); paHHH (B paMKUTE Ha 2-8 CEIM.); OTIOKEHH (MEXKITY
6 u 52 cenm.) m kbeHM (Hag 40 cenm. cien odpuBaneTo) (Balter, 2010; RPOP; Stecker, 2009).

B 3aBucHMOCT OT 1BpI00YMHATA HA TOPAKEHHUATA, PaTHAIIMOHHO-UHAYIIPAaHUTE e(DEeKTH ce
CTETIeHYyBaT CHIVIACHO AMEpPUKAHCKIS HanroHajaeH HHCTUTYT 1o oHKostorust (NCI) ot 1 no 4, xato
1 ¢ Haii-ekara CTCIECH Ha MOpaKeHHE, a 4 ¢ Hail-Texkkara cremneH (Balter, 2010; RPOP; Stecker,
2009). Texxectra Ha edekTHTe HapacTBa C MOrbJIHATaTa 703a B koxkara: 1 crenex (10 10 Gy); 2
creneH (10 10-15 Gy); 3 u 4 crenen (1ag 15 Gy).

Cepro3Hu eeKTH HE ce HaOIoIaBaT MpH CTOWHOCTU HA MOTBJIHATATa J103a B KOXKaTa Ha
naiueHTa B rpanunure Ha 2-5 Gy. Bp3MoxHO € Ja ce HaOmomaBa pasipa3sHCHUE, IbPBUYCH
epUTEeM Ha KO)XKaTa, B pE3yTaT Ha KalIIspHA TWIATAalWs, OTOK U 3a4cpBSBAHEC HAa KOXKaTa,
enuanys. bomHUTE ycemar IeKo cMbICHE, MpaByYKaHe H YyBCTBO Ha OITPHATOCT Ha Koxkara. He
ce HaOIlroaBaT OTIIOKEHH W KBCHH PEaKIMU. Bceku OT ropermocodeHnTe epeKkTr ce odakBa jaa
otrymu, 6e3 BuauMu KecHE peaknnu (Hag 40 cenm.) (Balter, 2010; RPOP; Stecker, 2009).

3a morpIHATa 1032 B KOXKaTa Ha MarueHTa B rpanunute Ha 5-10 Gy xaro paHeH edekr ce
OYaKBa MosiBaTa Ha MbpBUUEH epuTeM. CieiBa CKPHUT IIEPHOI, OT 2 10 8§ CEIMUIIH CIIe/T 00TbYBAHETO,
KOWTO MpoTrda 0e3 JTOMBJHUTEIHN OIJIAKBAHUS OT CTpaHa Ha MAIMeHTa, CJIe]] KOETO Ce OYaKBa
MosIBaTa Ha BTOPUYCH CPUTEM U eruamust. [Ipu mo-HUCKH 03U HE ce HAOII0AaBaT OTIOKCHU U
KbCHHM PEAKIIMH, Karo e(PEeKTUTE Ce OYaKBa HAMBJIHO aa OTIIyMAT. CyOSKTHBHO OOJHHTE MMAt
yCelaHusTa TO00HU Ha TE3U MPH JO03H OT Mopsiabka Ha 2-5 Gy.

Peaknusita Ha Kokara, IpH MOT'bJIHATA 7032 B KoXkaTa no-Manka oT 10 Gy, 0OMKHOBEHO ce
knacuduimpa xaro 1 crenen ceriacao NCI (Balter, 2010; RPOP; Stecker, 2009).

[pu croitHOCTH Ha T03aTa OT mopsiabka Ha 10 Gy, ¢ Bh3MOKHO HaOITFOIaBaHETO Ha OTIIOKCHU
PeaKIuy, BKITFOYBAIIH IIPOIBDKUATEITHO 3a9CpPBIBAHE U TPaifHa YacTUYHA ermtarus. [Ipu kecHuTe
peakiuu ce HaOmOmaBa KoXXKHA aTpodus (M3THHSABAHE HA CIIOS JepMa) W/WIHM YIUTbTHSIBaHE Ha
koxara. CyOeKTHBHO OONHUTE UMaT OOJIE3HEHOCT, 0COOCHO TIpH Manmanus u kommnpecus (Balter,
2010; BCC; RPOP; Stecker, 2009; Rehani, 2011).

[Ipu moreaHaTa K032 B KOXkaTa Ha manueHTa B rpanummte Ha 10-15 Gy ce owyaksa mosBara
Ha IIbPBUYEH €pUTEM KaTO PaHHA peakius. B pamkuTe Ha 2 10 8 ceQMUIM ce OYaKBa TosBaTa Ha
epUTeM, CIUJIAINS U CyXa [ICCKBaMaIlks, YUCTO Bh3CTAHOBSIBAHE CE OYAKBa J1a 3a[10YHE B PAMKHUTE
Ha chlIMs nepros. Kato oTiioxkeHa peakiys ¢ BepOosTHA [MOsIBaTa Ha EPUTEM 3a MO-IbJIbI IEPHOJ
0T BpeMe, KaKTO U HACTHIIBAHETO HA TpaiiHa ernmiaius Ha kocMuTe. KaTo kbCHa peakiius ce 0O4aKBa
KOXKHa aTpodusi W/WIK YIUTBTHsABAaHE Ha Koxara. ChIIECCTBYBa BEPOSTHOCT U 32 PaTUAIMOHHO-
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WHTyIUPAHH TeJICAaHTMEKTa3hH 1 cJIaboCT Ha Koxkara. Bh3MOKHUTE KOKHH peakiny (B paMKUTE
Ha ITOCOYCHHTE IPAHMIM Ha J103aTa) OOMKHOBEHO ce Kiacu(uuupar karo 1 u 2 cTerneH chbIJIacHO
NCI (Balter, 2010; BCC; RPOP; Stecker, 2009; Rehani, 2011).

Haii-tesxxxure kokHA peaknuu (0T 3 u 4 creneH cbracHO NCI) mMorar ga ce TOsSBAT IpU
CTOHHOCT Ha fo3ara mo-roisiMa oT 15 Gy. [IspBHYHHAT epUTEM ce TOsABABA KaTo PaHEH ePeKT
3a TO-MaNKo OT 2 CEAMHUIM ciiel o0mpuBaHeTo. IIpm MHOTO BHCOKM CTOHHOCTH Ha J03ara ¢
BB3MOXKHA €HOBPEMEHHATA T10IBA Ha €/IEM Ha KOXKaTa M OCTPO pa3si3BsiBaHEe. PaHHUTE peakiuu
BKJIFOUBAT €PUTEM, STIHJIAIUS U BJIakHa AeckBamarus. [Ipu otnoxenara peakmus (6-52 cenMuria)
€ Bb3MOXKHa KokHa aTpousi. [Ipy o-BUCOKHM 1031 € BEPOSITHO BB3HUKBAHETO Ha JIbYEBA HEKPO3a
W yJepanusi, KaTo Hai-4ecTo Te ce JIeKyBaT OlnepaTHBHO. [Ipy KbCHUTE peakiuu € Bh3MOKHA
T0siBaTa Ha paauallMOHHO-UHY IUPaHH TeJIeaHTHeKTa3nH, KOKHA aTpodust 1/WiK yIUTbTHSBAHE Ha
THKaHTa U KbCHU KOKHU yBpexkaaHus. Jlesnusta Moxe 1a mepcucTipa 1 nporpecupa B Ib1004nHa
Ha TeKanuTe (Balter, 2010; BCC; RPOP; Stecker, 2009; Rehani, 2011).

[Tpn paguaMOHHO-MHIYLIUpPaHUTE €PEeKTH (PAKTOPUTE, KOWUTO BIHMSST BBPXY KOXKHHUTE
peakunu ca cBbp3aHHM ¢ OOIBUBAHETO (TIPOBE/EHATa Ipoleaypa) u ¢ manueHta (Balter, 2010;
BCC; RPOP; Stecker, 2009; Rehani, 2011).

[Ile pasmiename akTopuTe BIMSCIINA BBPXY KOKHUTE PEAKLIUH MPU WHTEPBEHIIMOHAIHUTE
MIPOLIEyPH, TTIOPaIU MO-TOJIIMATa BEPOATHOCT 3a MHAyIHpaneTo uM cipsimo KT. JloknanBaanTe u
nokymeHTupanu eextr BeaeacTsre Ha KT ca ennHUYHY Cityyan, CBbp3aHHU ¢ 1300pa Ha HeZoope
ONTUMHU3UPAHK EKCIIOHAIIMOHHY JJAHHH, HEMPABUIIHA TEXHUKA OT CTPaHa Ha PEHTICHOB JT1a00PaHT
WM TIOTPEIHO JaJieHa Mpernopbka OT cTpaHa Ha cepBu3HU uikenepu (Domino, 2013; FDA,
2010).

[Tpyn WMHTEpPBEHIMOHAJIHUTE HPOLEAYPH CE€ MPENOpbYBa HM3IMOJI3BAHETO HA: MaKCHMAJIHO
BB3MOXKHOTO PpA3CTOSIHUE PEHTI€HOBA TpbOA-NMAlMeHT; HaH-KbCOTO pPa3CTOSIHUE MalueHT-
npeoOpa3yBarel Ha 00pa3a; Hal-KpaTKOTO BpeMe Ha CKOIHSI; Hali-HUCKATa CKOPOCT Ha UMITYJICHA
CKOIMSA, IIPU KOSITO AMAarHOCTUYHOTO KAa4ecTBO HA 0Opa3uTe € NPUEMIIMBO; Pa3InyHU HPOSKIUH
¢ 11e1 M30ATBaHEeTO Ha OONBYBAHETO HA €/IHA M ChIlA 30HA; MMO-Ma’bK HAKJIOH Ha MPOCKIMATA;
n30ATBaHEe M3IIOJ3BAHETO HA YBEIWUYHWTENHH PEKUMHU; HaMalsBaHE 0 MPUEMIIMBO KIMHUYHO
HUBO Ha OpoO¥i 3amucaHy KaJpy U KHHO-CEPHH; OJICHIUpaHe Ha JTHYEBOTO TI0JIE CaMO 10 00IacTTa
na uaTepec (IAEA, 2010, NCRRP; RPOP).

OT OCHOBHO 3HaUEHHE 3a PA3MO3HABAHETO M MPEAIIPUEMAHETO Ha aJICKBaTHU M HABPEMEHHU
MEpKH 3a JiedeHHe € MH(OPMUPAHETO U MPOCIIEIIBAHETO Ha MAILMEHTa B CPOK 0 3 Mecena 3a
€BEHTYAJIHOTO UM Bb3HUKBaHE. MeXIyHapojHarTa arcHIMs 3a arOMHa CHEeprusi MepUOIUYHO
myOaMKyBa aKkTyaJHM HHMBa 3a MPOCIIEAsSBaHE Ha MAIlMEHTH NOJJIOKCHN HAa WHTEPBEHIIMOHAITHH
MPOLIEAYPH € TIO-TOJISIMA CIIOKHOCT U Abaro Bpeme Ha ckonusi (RPOP-SAFRAD). CroitHocTuTe
Ha NMOCOYEHUTE B HUBATa 3a NPOCe/sBaHe TapaMeTpH CTaTHCTHYECKH Ce M30Mpar Taka, 4e U3BbH
TpaHMITE UM Jla He I0TaJia TBBpJE ToiisiM Opoi manueHTH. B ciyuail Ha npeBumiaBaHe Ha
HSIKOM OT CTOWHOCTHTE B Tabnuma |, Ha manmeHnra TpsiOBa na Objae IperocTaBeHa MHCTPYKIHS
3a MPOCIIE/ISBAHE 3a CBEHTYAJIHN KOXKHM peakunu. llpumepna ,,Mucmpykyus 3a nayuenma cieo
nposedena UHMepeeHYUOHAIHA NPOYedypa ¢ NO-20NAMA CIENEeH HA COICHOC U Obl20 8peme Hd
ckonus “, € IpeJIoKEeHa B IPUIIOKEHHE 1.

Tabnuya 1. Axkmyantu mexicOyHapoOHU HUBA 3d NPOCLe0ABAHe HA NAYUEHMA NPU PEHM2EeHO8U
UHMEPBEHYUOHATHI NPOYEOYPU 34 e6EHMYAIHU PAOUAYUOHHO UHOYYUPAHU KOJCHU eghekmu’®,

Bpewme Ha cromus Hazx 60 min
Hag 500 Gy.cm?, 50 000 cGy.cm?,

50 000 mGy.cm?uau 50 000 uGy.m?
KymynaruBHa no3a (Bb3mymIHa KepMa B wajt 5Gy w 5 000 mGy
pedepeHTHaTa TOUKA)
Bpoii 3amucanu cepuu oopasu Hajg 20 cepun
Hsikosiko MHTEPBEHIIMOHATHN POLEYPU Ha SIH U ChII AIUEHT, IPOBEICHN B PAMKUTE Ha
JIBAHAJIECET Mecella

IIpounssenenue noza-miomnt (DAP)
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[Mpunoxenue 1

I/IHCTQ!KEI/IH 3a NalueHTa cJjael npoBeieHa HHTEPBEHIIMOHAIHA NMPoLeaAypa

C NO-T0JISIMA CTeleH HA CJ0YKHOCT U ILJIr0 BpeMe Ha CKONUst
[TpoBeneHara BM WMHTEPBEHIMOHAIHA MpoOIeAypa Oe CBbp3aHa C H3MOJ3BAHETO Ha

PEHTIEHOBO JIbUSHHUE, TPOBIDKUTEIHO BpeMe Ha CKOIUS M CTOMHOCT Ha 7103aTa, IPH KOUTO Ce
npernopbyuBa MPOCIeIBAHETO BU B CPOK JIO MOHE TPU Mecela 3a eBeHTYaJlHU PaJhalliOHHO-
WHJIyLIMpaHU KOKHH eekTu. BeposTHOCTTA 32 1mosiBa Ha OIOOHH €(PEeKTH € MaJika — CPeAHo |
Ha 10 000 marueHTa.

B kpast Ha Bropara ceiMuIIa, KakTo M Mecell ciiel] u3I1cBaHeTo By ot ieueOHOTO 3aBeieH e,
ce 00bpHETE KbM WICH OT CEMEHCTBOTO, KOMTO /1a MHCIIEKTHpa KokaTa Bu B obnmactraHa
3a HaJMYUETO Ha CBEHTYAJICH OTOK, 3aUepBsSBaHE
Ha KOKaTa WIIK erianus (onajiaHe Ha OKOCMSIBAHETO).

[Tpu BB3HUKBAHE HA HAKOE OT CICTHHUTE OTIAKBAHHUSL:

- CMbJICHE, MpaByYKaHe U YyBCTBO Ha OMBHATOCT HA KOXKATA;

- OTOK U 3a4epBsiBaHE Ha KoKara, ermuiaius (orajaHne Ha OKOCMSIBAHETO);

- 00JIe3HEHOCT Ha KoXara, 0COOCHO MPH MaImanus (OTHUITBAHE) U KOMIIPECHS,;

- IPOJBJDKUTENIHO 3a4epBsIBaHE HA KOXKATa;

- YIUTbTHABAHE HA KOXara,

He3abaBHO ce 00bpHETE KbM JICKyBallus Bu iekap win Ha TeneoH:
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M'bPBU PE3YJITATHU OT ITIPOBEPKA HA CbCTOSIHUETO HA
AKTUBUMETPUTE B MEJIUNIIUHCKUTE 3BEHA B BbJITAPUS
Musnena Iumuena’, [lerbp Tpunaes’

'CBAJIO3, Codusi, Bbarapus, *koncynrant, TAMAYEK

FIRST RESULTS OF CHECKING THE PERFORMANCE OF DOSE
CALIBRATORS IN MEDICAL UNITS IN BULGARIA
Milena Dimcheva!, Peter Trindev?

ISBALOZ, Sofia, *QC consultant GAMMACHECK

Abstract

The dose calibrators are essential instruments in nuclear medicine units to determine the
activity of radiopharmaceutical to be administered to the patient. Inappropriate performance
of these equipment may compromise the diagnosis. According to the National regulations the
following parameters are subject of quality control: background, linearity, reproducibility,
accuracy. The aim of this survey was to check the performance of all 26 dose calibrators in the
country. The accuracy tests were carried out using one certified reference source *’Cs (662 keV)
with trade mark LB 165. The results of the accuracy test show deviations from the expected value
in a wide range —20.5 % to +21 %, Only 6 of all 26 dose calibrators meet the requirement of + 5%
deviation of accuracy.

Key words: dose calibrator, quality control, survey

Hen Ha uscnenanero llenra Ha ocurypsBane Ha kadectBoTo (OK) e ma ce ompenensat
BCHYKH aCIIEKTH HA a/IeHa ICHHOCT, KOUTO JONPUHACST 32 KAY€CTBOTO HA MTOJYUCHUTE PE3yITaTH.
C OK ce nenu pe3ynrarbT OT Ta3H JSHHOCT Ja ce JOOIMKH JI0 Bb3MOXXHO Hal-IT00pus Karo ce
0CBOOOIM OT Tpemiku W apTeakTH W TapaHTUpa IMOJTYYaBAHETO HA BB3MOXKHO Hal-mo0pHs
MPOAYKT OT najeHa cucreMa. KouTponbT Ha kauecTBoTO (KK) ce oTHacs 10 olieHKa 1 moTbprKane
B ONTUMAJTHU TPAHMITA Ha crielU(UIeH acTieKT OT aajaeHa aeinoct[1,2].

B neitHocTTa HyKIIeapHO-MemuIMHCKa auarHoctrka OK BKITIOUBA KOHTPOJ BBPXY CIEIHHUTE
aCIeKTH: OMNUTHOCT HA IePCOHANA, JO3UMETPUYCH KOHTPOJ, TEXHONOTWYHA MCLIUIUIMHA TIPU
MIOITOTOBKA HA pagrodapMareBTHIUTe, (YyHKIMOHAJHA TOTHOCT HA amaparypara W TOYHOCT Ha
MeIUIMHCKaTa auarHo3a. Bewmdku Te3n acniektr TpsoBa fa ca ooekT Ha KK. Ako ce m3kimoun 10pu
camo emuH oT TsX, T0 OK 3a mamenara geiiHoct ryou cmuchi. KK Ha (h)yHKIMOHAIHA TOMHOCT Ha
armaparypara B HykjieapHara menunuaa (HM) e ot ocHOBoIomaramio 3Ha49eHure 3a J0CTOBEPHOCTTA Ha
pesyNTaTiTe OT KIIMHUYHUTE W3CIIeIBAaHMS U 3a Jibue3aruTara Ha oomHus [2,3]. [maBHara 3amaqa 8 HM
€ J1a Ce OCUTI'YpH NOJTyyaBaHe Ha MaKCUMaJIHa JMarHOCTHYHA MH(OPMALIS OT N3II0JI3BAHATA araparypa
U Hal-HUCKaTa BH3MO)KHA 71032 32 OOTHIIA.

JlBa ca OCHOBHUTE amapary, KOSITO ydacTBaTr B AMarHocTuuHus npouec Ha HM 3Bena —
aKTHBUMETHp U rama kamepa. OOMKHOBEHO BHUMAHNETO € HACOYCHO KBM [TO-TOJIEMISI M 3HAYUTEITHO
MO-CIIOKEH amapar — rama kamepara. He mo-maiko BakHO € 3HAYCHHETO Ha aKTHBHMETHPA,
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KOWTO € B HAYaJIOTO Ha THATHOCTUYHHMSA MIPOIIEC - HETOBA HEM3IPABHOCT MOXKE Ja KOMIIPOMETHPA
KpaifHus pe3ynTaT OT U3CIEIBAHETO Ha MaIeHTa. TOYHOTO OompeensHe Ha aKTHBHOCTTA, KOSATO
Ce aIUMIupa Ha TMAaIFeHTa UMa TPSK IPUHOC KbM OMpeAeiTHe Ha KOJUYECTBCHUTE PE3yNTaTH
OT W3CJIEBAHETO U TSAXHATA CHIIOCTABIUMOCT OT ITOCIIEIBAIIH H3CISIBAHISI B KOHKPETHOTO WU B
JIPYTU MEIUIIMHCKY 3BEHA.

Pesyaratu ot mpoBepkara llenra Ha HACTOSIIETO NMPOyYBAaHE € /@ C€ IPOBEPU
CHCTOSIHHETO Ha AKTUBMMETPHTE B MEAMIMHCKUTE 3BeHa B crpaHara. [lapamerpute, KOWTO
mozIekaT Ha KoHTpoI criopen Hapexba 30 ma M3 ca [1]: @oHOBa 4yBCTBUTEIHOCT, JIMHEWHOCT,
Bo3npoussoaumocrt, Ilosrapsiemoct, TouHOCT.

C uzmepBaHeTo Ha (hOHA Ce MPOBEPsIBa OTCHCTBUE HA M3TOYHHUITH B OJIM30CT 10 aKTHBHMETBHPA,
KOUTO JIa BIUSST HA U3MEPBAHUATA.

W3nuTBaHeTo Ha JMHEHHOCTTA CE MPOBEX/AA C KPATKOXKUBYI PAJHOHYKINA (OOMKHOBEHO
99mTc) B TeueHue Ha MOHE 2 MEpUO/a HA TTOTypa3a aHe.

Bb3npon3BoauMocCTTa ce IPOBEPSBa C XEAHEBHO H3MEPBAHE Ha IBJITOKUBYII PAJHOHY KN
(obukHOBeHO pedepenter u3rounuk *’Cs).

oBrapsemMocTTa XapakTepu3npa OIU30CTTa Ha OTIEITHA CTOWHOCT JI0 CpeIHATa CTOMHOCT OT
JlaJIeHa TIOpeInIla N3MEPBaHMS.

TounocrTa Xapakrepuszupa OIM30CTTa O HMCTHHCKAaTa CTOMHOCT Ha IOJydeHaTa CpeaHa
CTOMHOCT OT Ja/IeHa MOpeaMlla U3MEPBaHUs U ce IMpoBexaa ¢ Ibaroxusyil PH ¢ opurunanen
CepTU(UKAT.

Hoceramnust vu onut B KK Ha anaparypara rnokassa, ye JMHEHHOCTTa U [TOBTApsIEMOCTTa
BUHATH Ca B JIOIyCTUMHUTE TPAHUIIH.

Martepuaa u Metoa. B mporsmkeHne Ha Oi30 2 Mecela IpoBepUXME [IEITeHACOYCHO
napaMmeTpuTe OH, HOBTAPSIEMOCT M TOYHOCT Ha BCHUKHM AKTHBUMETPH B cTpaHara. [IpenBapurento
crOpaxme nHpOpPMALUS 32 HATMYUETO Ha Pe(PEepPeHTHH M3TOYHHIN CHhC CEPTHUPHUKAT KBM BCEKH
akTuBUMeThp. ToBa ca mpeanmuo u3rounuim Ha '¥’Cs. B ceprudukara Ha BCEKH M3TOYHHUK CE
M0COYBA AKTMBHOCT, U3MEPEHa ChC ChOTBETHHS aKTHBMMETHD Ha OIpeesieHa Jara,. ToBa npasu
M3TOYHMKA pepepeHTeH 3a JaJIeHns] aKTHBUMETBP U MO3BOJISBA J1a CE MPOBEPSBA TOUHOCTTA MY.
Oxkasa ce, 4e 1MoBedYe OT MOJOBHHATA OT HAIMYHUTE B CTpaHATa M3TOYHHIN ca 0e3 cepThU(HKaT.
3aToBa MPOBEIOXME M3MUTBAHUATA C €AMH U Chin u3touHuK ’Cs ¢ (abpuuna curnarypa LB
165. M3non3BaHeTo Ha €MH M3TOYHUK O3BOJISIBA J]a CE HAIPaBW OOCKTUBHO CPAaBHEHUE MEXKIY
BCHYKH M3IUTBaHM anaparu. JlocraBeHnTe mpe3 mocnenHure modtd 40 roquHn akTUBUMETPH B
CTpaHaTra, BKIIOYCHU B IPOYYBAHETO ca OT 7 pa3inuyHu nmpousBoautens : Picker —2 6p., Robotron
— 1 6p., Isomed — 3 6p., Atomlab — 1 6p., Capintec CRC-15R — 1 6p., Curiementor 3 — 12 6p.,
Comecer — 4 6p. [IpeobnanaBamara gact ot aktuBuMeTpute 12 6post Curiementor 3 ca JocTaBeHH
o mporpama Phare 2003 ro., 32 a 3aMeCTAT MaCOBUTE JI0 TOTaBa akKTUBUMETpH Robotron, konto
KbM JIHEIIIHA J]aTa IPAKTHYECKH Ca N3BEICHN OT EKCIII0aTalys. bnankara KOSITO
pa3paboTHXMe 3a IPOyUBAaHETO BKIIOYBA Tabnuim 3a 20 n3MepBaHus Ha BCEKH U3TOYHMK. [ opHaTa
TabnuIa e u3MepBaHeTo Ha m3ToyHnka LB 165, a momHuTe Tabiuuy ca 3a HATUYHUTE MECTHH
n3TouHny. OTOens3Ba ce aKTUBHOCTTA Ha N3TOYHHMKA KbM J]aTaTa Ha I3MEPBaHETO, THII U CEPUCH
HOMEp Ha aKTHBHMETHpa, Hann4ne Ha ceprudukar. Ha ¢ur. 1 e mpencraBeHa mompiiHeHa OIaHKa
OT NPOBEJCHN U3MEPBAHUS HA €INH OT aKTUBUMETPUTE B CTPAHATA, KAKTO ¥ U3UMCICHNUTE CPeTHA
CTOMHOCT, CTaHJIaPTHO OTKJIOHEHUE U CTOMHOCT IO KpUTEPHUSL ¥2.
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Crapa 3aropa /15.08.2015r.___ AKTMBMMETBLP Picker cep.Ne__ 221009

55,0 54,9 55,5 54,9 54,9 54,9 54,9 54,9 55,8 54,9
55,8 56,7 54,6 56,7 55,5 55,5 55,5 55,5 54,6 56,2
¥7Cs LB 165 u3uncneHa akTuBHOCT 60,35 pCi = 2,23 MBg X =5536; X =013, 6=0,16
MecteH ustounuk Cs  Bes/coe ceptudurar MBq Ha ............ LM 582

M3uucneH 3a m.aeryct 2015 ... HCi = ..o MBq X = 63,7; )(2 = 0,26; 0=0,94
64,3 64,5 63,2 64,0 64,8 62,8 64,8 62,1 65,7 62,8
64,0 64,8 64,0 63,2 64,0 62,8 64,0 64,0 62,4 62,4
MecteH ustounuk 'Cs  Bes/cbe cepTudmkar MBq Ha ........... LB 164

M3uymcneH 3a m.aeryct 2015 ... pCi=......... MBqg X = 58,71; xz =05 0=133
59,8 58,4 59,4 59,8 57,7 60,2 59,1 58,7 58,7 62,8
57,1 59,1 58,4 57,1 58,1 57,7 56,7 59,1 58,7 57,6

@ur. 1. binanka 3a peructpupasne Ha pe3yJITaT OT U3MEPBAHUATA

O0paboTkaTa Ha JAHHHUTE TI0Ka3a, Y€ MapaMeThpbT MOBTOPSEMOCT NP BCHUKU aKTHBUMETPH

€ B JIOIyCTUMHUTE TpaHunu. ExenneBHara mposepka 3a GOH U BB3NPOU3BOAUMOCT € 3a/IbJIKEHHE
Ha MepcoHasa, HoO He Ce BOAN IHCMEH OTYET.

4 25% T
20% T
15% T
10% 1
5% +
0% -
_5% -

-10% T

NPOLUEHTHA ITPELLUKA

-15%

-20% T

-25% +

AKTUBUMETPHU

128 @ 56 4 8 9 1011 12 13 14 15 16 &Y 18 19 20 21 22 23 2475

\

®ur.2 I'pemiku npu n3MepBaHe Ha peepeHTHHS U3TOYHNK
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He Taka croum BBOPOCHT ¢ NapamMerspa TOYHOCT. [lomyuenure pesyaTatu 3a
TOYHOCTTa ca TmpeacraBeHH Ha ¢ur. 2. OTKIOHEHHWATAa OT OYaKBaHaTa CTOWHOCT
npu  u3MepBaHe Ha pedepeHtHHs u3touHuk LB 165 Bapupar or +21.3 % o
-20.5 %. OTkIOoHEHUATa MpU U3MEpBaHE Ha MECTHMS U3TOUHUK HE HABCSKbBJE ChBIAAAT C TE3U
Ha LB165, xoeTo e npeaMeT Ha JOMBIHUTENIHO Npoy4yBaHe TouHOCTTa Ha peobiajaBariara 4act
ot anaparure (20 Oposi) e u3BbH JonmycTUMUTe rpanui + 5%. MHTepecHo e na ce oTOenexH,
Yye Hal-BHCOKA TOYHOCT TI0Ka3axa Hal-crapus paborent aktuBumeTsp Picker, kakto u aBata Haid-
HOBHU JOCTaBEHU Ta3u roarHa akrusumerpu Comecer.

Jpyr ¢hakt, KOHTO yCTAHOBUXME €, 4e OT HATMYHUTE B cTpaHara 16 n3tounnka '“’Cs camo
npu 8 ca 3ama3eHu cepTUQHKATHUTE, T.e. CAMO T€ MOTaT Jia Ce MOJI3BaT 3a MPOBEPKa Ha TOYHOCTTA
Ha CbOTBETHUTE AKTUBUMETPHU.

Pe3ysiratu u 06cbKIaHE

[Tpu ToBa MHPBO MO posia CH HALMOHAIIHO Mpoy4BaHe Oerre chOpaH Oorar (akTHyecku
Marepuan. be3crmopHo o4eBMIHM ca TOJE€MU OTKJIOHEHHUs Hajx jomyctumure 5 % mpu
NoBe4eTo akTuBUMeTpHu. He Moke na ce kaxke OT Kora JaTHpar Te3W OTKJIOHEHHUS, Thil Karo
NpU TIPOIBIDKUTEIHATA eKCIUIOaTalusl Ha arnaparuTe He € TpaBeHa CepBH3HA NMPOQHIaKTHKA.
["apaHIMOHHUAT CPOK HA TOIHOCT 33 Hali-MHOTOOpOiHUTE akTuBMMeTpH THH Curiementor 3 e 10
To1I., aTe ca B ynorpeda noseue ot 13 roz. iMa ocHOBaHue 1a ce Ipe/ronara, 4e polbDKUTETHAST
CPOK Ha eKCILIoaTallisl ce OTpa3siBa MPEeAM BCUUKO HA HAJSATAaHETO Ha rasa B HOHM3AlMOHHATa
Kamepa, KOeTO 3a ChKaJeHUe HAMaMe Bb3MOXKHOCT J1a IPOBEPHUM.

[IpencraBenuTe pe3yaTaT HABEKAAT HA M3BOJIA, Y€ 33IBJDKUTEITHO TPIOBa J1a ce peinprueMar
JIeHCTBUS 32 CEPBU3MPAHETO HA aKTUBUMETPHUTE, IO BH3MOXKHOCT BbB MECTHH YCJIOBHS, Thil
KaTo M3IpaIlaHeTO UM B Uy>KOMHA OM 3aTpyAHUIO KIMHUYHATA paboTa 3a MPOJbIKUTENEH CPOK
(HsKONKO Mecela) M OM OCKBITMIIO TBBPJIE MHOTO IIpoIeca.

Jpyro neiicTBue, KOETO MOXe Ja Ce TIpeIprHeMe HE3aBUCUMO OT TOPHOTO € CepTU(HIUpPaHe
Ha wm3rouHuiure Ha *’Cs, kouto ca Oe3 cepTuHKAT B CrHEHHATU3UpaHaTa JabopaTopHs B
rp. JloBey, 3a a Morar Jja ceé M3MOJ3BaT Ha MECTO 3a NMPOBEPKA HAa TOYHOCTTA HA CHOTBETHUS
AKTUBUMETBP.

Jluteparypa:

1. HAPEJBA Ne 30 ot 31 oxtomBpu 2005 I. 3a yCIOBUSATA U pe/ia 32 OCUTYPSIBAHE 3alllUTa
Ha JIUI[aTa MPU MEAUIUHCKO o0pYBane. u3M. 1 joi. JIB. 6p.27 ot 15 Mapt 2013t

2. NEMA (2001) Performance measurements of scintillation cameras. National Electrical
Manufacturers Association.Saha GB. Physics and Radiobiology in Nuclear Medicine. New York,
NY: Springer- Verlag; 2001:141-165.

3. TAEA Quality Control Atlas for Scintillation Camera Systems. STI/PUB/1141, Vienna,
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OPTICAL METHODS IN BIOMETRY FOR VEIN IDENTIFICATION
AND MEDICAL DIAGNOSTICS
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Abstract

Nowadays the personal identification is world sizable security problem. Hence, various
biometric technologies for individual verification are widely spread. Fingerprint is one of the most
often used techniques due to its easy and fast performance and relatively low cost. Recently, the
efforts to increase the access reliability led to development of finger vein pattern authentication
technology and its rapid commercialization.

As far as the vein identification is based on optical method, the technology can be extended
for performing measurement of other characteristics giving information about the personal health
and emotional status. Thereby, the biometric devices for identification can be used for permanent
medical check-in after appropriate hardware and software modification.

Here we present some experimental results on development of a vein reader device, vein
tracking and pulse rate measurement. We consider further improvement of our system regarding
oximetry application. A potential method of implementation is proposed.

1. Introduction

Personal identification is everyday practices at custom service, public offices etc. Digital
identification is daily used for credit card authentication, automated teller machine, automobile
security, computer and network authentication, employee time tracking, attendance registration,
end point security etc. There are several biometrical technics used for personal identifications such
as fingerprint, iris pattern, facial futures, voice recognition, blood vessels structure etc. Every of
them is used depending on its security level and convenience. In Table 1 is presented the rating of
different biometric technologies [1]. From the table is obvious that vein recognition is one of the
most reliable biometric technologies ensuring good security and normal convenience.

Table 1 Rating of different biometric technologies

Bi ri SECURITY CONVENINCE
tometrics Anti-Forgery | Accuracy | Speed | Enrolment rates | Resistance | Cost Size
Fingerprint I N N I 1 G G
Iris N G N N 1 I I
Face N | N G | |
Voice N 1 N G N N
Vein Pattern G G G N N N N
G- good; N- normal; I — insufficient
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The common understanding for biometry is related to ,,digitally scanning of the physiological
or behavioural characteristics of individuals as a means of identification* [2], but it may be
successfully applied in medicine too. Vein identification technology is very suitable in this
direction.

The first paper about use of vascular patterns for biometric recognition was published in 2000
[3]. During the last two years one can observe fast movement towards commercialization of this
technique. A few companies have already launched on the market vein pattern reading devices.

In comparison to the other hand-based biometric authentication techniques, the finger vein
recognition demonstrates some advantages such as:

1) Non-contact measurement: Finger vein patterns are not influenced by surface conditions.
By deriving non-invasive and contactless data capture it ensures both convenience and cleanliness
for the users.

2) Live body identification: Finger vein patterns can only be identified on a live body, so, it
can be used as vitality indicator too.

3) High security: Finger vein pattern is placed inside of the tissue and protected by the skin,
so that, it is more difficult to be destroyed or damaged by external factors.

4) Small size devices: The small size devises can be portable what allows their use in casual
conditions.

Here, we present a vein reader device, developed by following the options for extending vein
identification technology towards application to medical diagnostic.

2. Experimental setup
The principle of the blood vessels patterning is based on the selective light absorption of
blood hemoglobins. One can distinguish several hemoglobins like: oxy-hemoglobin or Hb0,

when the the hemoglobin molecule is bound to oxygen; carboxy-hemoglobin (HbCO) — the
hemoglobin molecule is bound to carbon monoxide; deoxy-hemoglobin (Hb) — the hemoglobin
molecule is bound to nothing and, met-hemoglobin in the case when the hemoglobin molecule
has broken down. Every kind of hemoglobin has different absorption spectra [4]. In general, the
different blood hemoglobins absorb in the range between 300 nm and 1300 nm.

There are known three different experimental setups for finger vein pattern registration:

1) Transmission of near-infrared light through the finger - the light is partially absorbed by
veins haemoglobin, forming thus the veins pattern shadow on the registered picture. This is light
transmission leading-edge technology developed by Hitachi.

2) Light diffusion from one light source — the light source and the detector are placed on the
same side of the finger.

3) Light diffusion from two light sources — the two light sources are placed on the opposite
sides of the finger and the detector is placed on the orthogonal side.

Filter

" e
a

\

@

\

Objective Finger

Fig. 1 Experimental setup of vein reading device
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Our vein reader, shown in Fig. 1 is constructed in transmission mode. LEDs emit infrared
light at 910 nm. The radiation passes through the tissue and it is absorbed by both oxy- and
deoxyhemoglobin of the blood. The image of the finger vein structure is obtained by CCD camera
equipped with infrared down-cut transmission filter. The image tracking the veins positions is

extracted by freeware software after some modifications.

3. Results and discussion

3.1 Finger vein pattern recognition

In Fig.2 is shown a finger image obtained by infrared light. Vein structure is clearly observed.
It is worthy to mention that the choice of LED emitting at 910 nm was done after careful study
the quality of pictures at different wavelength into the infrared range. We have found that at this
wavelength the tradeoff between the tissue penetration and blood absorption provides the best
contrast.

The contrast also depends on tissue density which is an individual characteristic. Aiming
to get images with compatible contrast and quality adapted to the personal particulars of the
different users, it is necessary to control the intensity of the LED light emission. A feedback from
image quality (evaluated according to proper criteria) toward the LED current controlling unit is
provided.

In Fig.3 is shown vein structure extracted from the photo in Fig.2. Several methods for vein
tracking have been tested and, as it may be expected, we have found that its efficiency depends
from the image quality. The selection of the most effective method is going to be done.

Fig. 2 Infrared finger photo Fig. 3 Extracted veins structure at 910 nm

1.2 Finger pulse pattern recognition

Vein identification technology can be used for pulse rate detection after appropriate
modification of the software controlling the CCD. In Fig. 4 is shown the pulse of an individual
measured on the base of the image brightness variation at selected area. The measurement is
provided by images capturing for 10 seconds at speed of 25 frames per second. The construction
of the vein reader and the software ensures reliable pulse rate detection.

Pulse rate provides information for one of the most important phenomena related to the
health and to the emotional status — Heard Rate Variability (HRV) [5, 6]. The methodology for
determination of HRV and its interpretations are well known. They are used in many smartphone
and tablet apps that provide HRV reading [7]. Vein identification technology ensures very reliable
detection of pulse rate and HRV determination will be much more accurate compared to the tablet
apps. The integration of HRV software with vein identification software is going to be done
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Fig. 4 Brightness variation with the time of selected area from the image

1.3 Oximetry

Oximetry is a procedure for measuring the blood oxygen concentration. The first optical
oximetry measurement is made by the German physician Karl Matthes in 1935. In 1972 the
Japonees bioengineers Takuo Aoyagi and Michio Kishi have extended the technology to pulse
oximetry. Nowadays, the intensive research in this field has reviled new applications [8-11]
which has been brought to the market. However, the oximetry suffers from lack of selectivity. For
example, trivial rheum may cause the same oximetry parameters deviation like drugging.

It is very simple to extend the vein pattern technology to oximetry implementation. In the
vein recognition technology is used finger illumination at one wavelength only. The oximetry
measurement is based on two light sources — one infrared and one red. The selection of the
wavelengths is due to the different absorption of the oxy- and deoxyhemoglobin. While the
oxyhemoglobin absorbs more infrared and transmits more red light, the deoxyhemoglobine, in the
opposite, absorbs more red and transmits more infrared light.

In our case, an additional emitting at 660 nm embedded in vein reader unit. The combination
of 910 nm infrared and 660 nm red light gives reasonable difference between the oxy- and
deoxyhemoglobin absorption [12].

Oximetry measurement procedure is the next. Firstly, the reader measures the sum of the
intensities of the infrared and of the red light. That represents the contribution of both blood
components - with and without oxygen. The constant skin and tissue absorption should be
considered. In oximetry regime the reader detects the pulse, and then subtracts the light intensities
when the pulse is absent. The difference of intensity represents only the oxygenated blood. The
ratio between the intensities of the red and infrared transmitted light serves as an indicator for the
blood oxygen saturation.

The feasibility of our system was confirmed by simultancous measurements provided with
standard commercially available pulse oximeter.

We intend to combine the vein pattern recognition with oximetry measurement for personal
control. For example, one can appraise the eligibility for performing particular activities related to
official duties. The appraisal is based on surveillance of a few physiological parameters by means
of oximetry together with HRV surveillance. Such security system is much needed for securing
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objects sensitive to the personal’s health and emotional status such as, for example, manipulation
with specific machines etc.

Summary

We present some experimental results on development of a vein reader device. Our experience
shows that the vein pattern recognition technology can be use for surveillance of health and
emotional status. We demonstrate that the pulse rate is reliability detected and the application
of vein reader for SHV is very effective. The application of vein reader for access control means
that statistically significant data base can be used for analysis. A personal profile can be build
and survey of deviations from normal status can be performed. In this case correlation analysis
can help for increasing oximetry selectivity. This could be a first step towards a complex reliable
technology for clinical use.
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DIGITAL SYSTEM FOR COLLECTING AND PROCESSING OF
ANALOGOUS DATA DERIVED FROM EXERIMENTAL STUDYING
WITH PHYSIOLOGICAL TEST “IN VITRO”

Ianislav Kartelov, Miroslav Kolarov
Computer systems and technologies
University of Food Technologies - Plovdiv

Resume

The physiological test ,,in vitro” with smooth muscle samples is a method for studying
of irritation-contraction coupling of a transmembrane pathway of a signal. This mechanisms
are important for studying of biological samples and medical drugs. Presented work describes
experimental unit and prototype of electronic devices required for collecting and processing of
analogous data derived from tests “in vitro”.

Keywords: in vitro test, irritation, contraction, smooth muscle, transmembrane pathway,
analogous data, modified solution.

BbBBEJEHUE

B nacrosiara pa3paboTka e IpeACTaBeHa OIIMTHA yCTAHOBKA U IIPOTOTHI Ha 3ByKOBa KapTa
3a eKCIIEPUMEHTAJIHH HM3CJIEBaHUS Ha IperapaTd OT INIAJKO MYCKYJIHA ThKaH 4pe3 Bpb3KaTa
BB30yINMOCT — CBKpAIICHWS W TpaHCMEMOpaHHaTa MPOBOAMMOCT Ha curHaja. Ch3mazeHa e
mudpoBa cucTeMa 3a croupane u 00padoTka Ha aHAIOTOBA HH(OPMAIHA OT eKCIIEPUMEHTATHUTE
n3CIenBaHns 4pe3 (pU3MONOTHYEH ,,in Vvitro’tecT. CHTHAINTE MPEACTABISIBAT HICKO ITACHBHO
Halpe)KeHHe, ¢ BHUCOK Opoil MapalielHi MYCKYJHH BPB3KH U JIECHO NpPEeIU3BUKaHU CHIHU
CBKPATUTENHH JEUCTBUS U Ca €UH OT HAH-IOIXOMSIINTE 32 EKCIICPUMEHTAIHN H3CIIeABaHUs Ha
MYCKyJTHATa MEXaHHUKa 4pe3 (PH3HOIOTHIHUS ,,in Vitro’TecT. MyCcKynnTe Ha YOBEIIKOTO TAJIO ca
»MaIlIHUTE”, KOUTO C€ ChKpallaBaT ¥ MIPeBPbIIAT XUMUYECKaTa SHEPIUs B MEXaHHYHA paboTa ¢
OTIIeIIsIHE Ha TOIUTMHA. HaunHUTE, 110 KOUTO MYCKYJTHUTE MAILIHU PAOOTSIT, IO-TOYHO MEXaHU3MHTE
Ha CBbKpalleHWs M IMPOBEXKIAHUTE YCHJIHS, Ce NpeoOpasyBaT B €JNEKTPUYSCKH CUTHAJ Karo:
MHIYKTUBHOCT, KallaluTeT, YATPa3BYK, ONTHKA, CHIIPOTHBICHHE, pe30HaHC U 1p. EnexTpuyeckara
(hopma Ha 3amMC HA CHTHAJHTE, MOMYyYeHH 4pe3 (PU3UOIOTUYCH ,,in Vitro ’TecT e Hai-IecHara
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y;[oGHa (bOpMa 3a npe06pa3yBaHe 1 aHaJIM3upaHe. KOHBepTI/IpaHeTO Ha MCXaHHYHAaTa aKTUBHOCT B
CJICKTPUUICCKU CUTHAT € npe06pa3yBaHe AKTUBHOCTTA Ha ITTaIKOMYCKYJIHUA Iperiapar. Toga e mo-
CKOpO €AHOAMMCHCHUOHHO NNPEMECTBAHE IMMOpPAaN TOBA, Y€ MAKPOMEXaHMKATa Ha KOHTPAKTUBHATA
AKTUBHOCT € aKCHUAJIHA I10 XapaKTEep.

Pasnmuunure PEKUMHU HaA ,,il’l vitro”Tecra ca MU30TCPMUYIHU U UBOTOHUYHU U Cb31aBaT KaTO
C€AUHCTBCH IapaMEeTbp, KOUTO CJICAUM — MCXaHUYHO NPEMECTBAHC B ONPEACIICHU I'PaHUIN U B
€IHa IMOoCOoKa.

OIIUTHA YCTAHOBKA

OnurtHata yCTaHOBKAa 3a chOMpaHe W 00pabOTKa Ha aHAJIOroBa WHQOpMAIHS 32
EKCIIEPUMEHTAJICH ,,in Vitro’TecT MpH W3CJieBaHe HA OMOJIOTHYHHU OOCKTH M HOBH JICKAPCTBCHU
cpeicTBa € faaneHa Ha ¢ur. 1.
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KoHBepTupaHeTto Ha MeXaHMYHATa AKTUBHOCT B €JIEKTPUYECKH CUTHAJ € 1peo0pa3yBaHeTo
MeXaHMYHaTa aKTUBHOCT Ha ITIaJIKO MYCKYJIHU ITperapart 1no3. 9 B eTHOANMEHCHOHHO ITPEMECTBaHE
Iopajy TOBA, Y€ MAKPOMEXaHHKAaTa Ha KOHTPAKTHBHATA aKTUBHOCT € aKCHaJHA IO XapakTep
B OIIPE/ICJICHH T'PaHUIM B €[Ha 1ocoka. MyckyiaHara npoba B 1o3. 9 e 3aBbp3aHa B €IUHUS OT
Kpaulara CH HEMOABMXKHO MO3. 2, a B JPYyrus Kpail € MOABMKHO CBbP3aHa ChC CHUIMKOHOBA
HUIIIKA T03. 8, KOATO pearupa Ha MeXaHMYHAaTa aKTHBHOCT C MpHJIaraHe Ha OIpeJeNieH TOBa Ha
npenapara no3. 5. [IpemecTBaHeTo ce U3MepBa MHIUPEKTHO Mpe3 U30paH yyacThK Ha BIAKHOTO,
Karto MYJITHIUMCEHCUOHHUTC H3MCEPBAHUA CC OCBUICCTBABAT YPE3 HAKOJIKO €AHOAUMCHCHOHHH
ceH3opu 103.7 ¢ Hucko amruutyaeH 50 Hz mym oT enekrpoHukara, 3a Ja HE OKa3Ba BIMSIHHE
Ha KpalHuTe pe3yATaT oT 3amucBaiys curaai. CeH3opuTe 3a U3MEpPBaHETO Ha IIPEMECTBAHETO
ce 1/1361/1paT 3a KOHKPCTHHA CKCIICPUMEHT B 3aBHUCUMOCT OT TAXHATa TOYHOCT, CHGLII/I(l)I/I‘ieH
LIyM U MakcHMalieH paboTeH 0OXBar. W3bupar ce: nmue3o ceH30pH, MHAYKTUBHH CEH30pH
U Ja3epHu cenzopu. JIuneiHo npomennuBusT nudepeniuaneH rpaacopmarop LVDT nos. 3 ce
CBCTOM OT JIBa MAJIKU TpaHC(HOpMaTopa, KOUTO TOJEIIST €1HO MarHUTHO si/po. [Ipu nBrmxkeHue Ha
SIIPOTO TOKBT B €IUHUSI HAPACTBa, a B pyrus HamaisBa. LVDT pabotu ¢ npomMeHIMBO TOKOBO
3axpaHBaHE U €JIEKTPOHUKATa Ha CEH30pa M03. 7 BKIIOYBA MOAYJIATOP — AEMOIYJIATOpPHA TpyHa.
Koraro ce rnoaaBa MPpOMEHJIMB TOKOB CUTHAJI Ha TbpBUYHATAa HAMOTKA, C€ UHAYKTHPA HAIIPCIKECHUEC
B ABCTC BTOPUYHU HAMOTKH. MaruutHoTO AAPO BbB BHTPCHIHOCTTA OCBHUICCTBABA MHAYKTHBHA
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Bpb3Ka MEXAy IbpBUYHATA M BTOPUYHATA HAMOTKU. [IBeT€ MHAYKTHPAHH HAMpPEXKEHUs ca C
MIPOTUBOIIOJIOXKEH ITOJSIPUTET U HAMOTKHUTE CE CBBP3BAT B OaJlaHC IpH HyJieBa mo3unus. Vizxoanure
HaNpeKeHHsI Ca eKBUBAJICHTHU 110 CTOMHOCT M Ca € IMPOTUBOIOJIOKEH MONSIPUTET, BCIECICTBHE
Ha KOETO pPe3ylTaTHOTO HampexeHue e HyneBo. Hynesara mosumust Ha LVDT e uskmounTenHo
cTabuiIHa 1 rmoBTopseMa. Koraro MarHUTHOTO $IpO C€ M3MECTBa JI0 HyJeBa MMO3HIMS, Bb3HUKBA
esleKTpoMarHuTeH aucoOananc. To3um nucOamaHc TeHepupa MNPOMEHIMBHM HallpeXXeHHs BbHB
BTOPUYHATA HAMOTKa, KOUTO ca JIMHEMHO NpPONOPLUOHATHM HAa IOCOKara M TOJIEMHHATa
Ha usMmepBaHero. LVDT mnputexkaBa yCTOMYMBOCT M HAJAEXKJIHOCT, KaTO OCHUTypsiBa BHCOKa
YYBCTBUTEIHOCT W TIPEJCTaBIIsIBA UealleH M300p MO M3MepBaHE Ha JIMHEWHOTO NMpEeMeCTBaHe.
Enextponukara Ha LVDT renepupa Huckoodemen DC u3XozeH curHai ¢ pa3Max Ha Juara3zoHa
+ 2 V 3a peaym3upaHeTo Ha aHAJIOroBO-IM(poBoTO NMpeodpasysane. PC-3BykoBa kapra ¢ur. 2 e
CTaHAAPTEH KOMIIOHEHT Ha MPEHOCUM KOMITIOTHD, CHCTOSIIL CE OT CJIETHUTE OJOKOBE: MHUKCEp H
aHaJIOroBO-1IM(POB MpeodpasysaTe.

@ur. 2. [IporoTun Ha 3ByKOBa KapTa
KbJIeT0: | e JIMHeltHO npoMeHsii ce andepenumanet Tpanchopmarop LVDT,
2 — reneparop, 3 — 1eTeKkTop, 4 — ycuJBareJ

MuKcepbT Ha yCTPOWCTBOTO, KOETO BBBEX/a aHAJOTOBUSI CUTHAJI JI0 €HH BXOH, KOMTO TO
1ojiaBa Ha aHAJIOrO-IU(POB Ipeodpa3yBaTed ¢ MbJIeH CO(TyepeH KOHTPOJ Ha HUBOTO CHIaTa
Ha curHasa (gain)3a BCHYKHM KaHaJIH. AHaJIOro-u@poBHUsT peodpasyBareln € npenuseH 16-bit
¢ MakcHMayHa cemrutupaiia yecrora ot 44.1 kHz unu 48 kHz. HampaBen e Tect ¢ 4 3BYKOBH
KapTH, KaTo YCTaHOBUXME, Y€ UMa CXOJIHH XapaKTepHCTHKH Line — in BXozoBe (M JPYTHTE CHILIO
mik-in), kouto ca nzomupanu or DC chcTaBkara Ha BXOJOBHS CHUTHAJ TIOCPEACTBOM (DHIITHD
RC, xaro nenra e na ce gukcupa 6mu3Ko 10 HyiaeBoro DC HUBO Ha MOJTy4aBaHHS BXOIOB 3BYyKOB
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curHai. M3mon3sa ce cranmapreH komepcuaieH copryep Sound Forge V 4,5 Ha Sonic Foundary.
Usnon3Ba ce nporpamara Ha Konstantin Zeldovich’s Winscope, ko510 € (QyHKIIMOHAJIHA U CE€
pasmpocTpaHsBa CBOOOTHO.

EKCIHEPUMEHTAJIHU U3CJIEABAHUA

MyCKyIHATE CBKpAllEHHsl ca BaXXCH eJIEeMEeHT OT OHOJIOTHYHO eHepruiiHara
TpaHchopMmanus. BaxxHocTTa Ha TIIaIKNTe MYCKYJIH 32 (QyHKIIMOHMPaHE Ha OpPTaHU3Ma U TEXHUTE
crnenu(pUIHN XapaKTePUCTHKH Ca OMPENeSIIN MEXaHH3MHU 32 KOHTPOJ M KYIUTHpaHe MEXIy
OMOETIEKTPUYHUTE ¥ CHKPATUTEITHUTE TPOIIECH.

llenTa Ha eKCHEpHMEHTAJIHUTE U3CIEIBaHUS O¢ IUTMTAIHO 3alKCBaHe W IOCIe/BaIla
KOMITIOTBpHAa 00pa0OTKa Ha CIIOHTaHHaTa MeEXaHWYHA aKTHBHOCT IIPH MPOBEKAAHE Ha
(PUBHOIIOTHYHHUSAT TECT ,,in Vitro” ¢ IIaJJK0 MYCKYIJIHH ITpenaparH.

W3znomsBanu ca: obukHoBeH PC CBhbBMECTHM KOMITIOTBD OT HHMCHK KJIAC W CTaHAApTEeH
codryep 3a mudpos 3amuc Ha 3ByK (sound recorder - Sound Forge 4.5 na Sonic Foundary) 3aento
cbe 3BykoBa kapra (ESS Audiodrive 1868), Ha kosiTo ca HaHECEHH CXEMHHM M3MEHEHHs C e
0CBOOOXK/IaBAaHETO Ha 3aIMCBAIUTE BXO0BE 10 nocTossHeH Tok (DC cheTaBka) T.e. mpemMaxBaHe
Ha high-pass ¢unrpure, Kouto ca auckpeTHo peaansupanu ¢ RC rpynu U JUpeKTHO 1ojaBaHe Ha
curHasa Ha Bxojaa Ha ALIIL.

B nmocnencreue ce m3non3a crnenuduueH codryep, Ch3AazeH 3a menrta Ha obpaboTkara,
¢ gyHKIus Mo TpancopmMHupaHe Ha wav JIaHHUTE B CTaHJIApTeH csv (opmar, KOeTo Mo3BOJIsBA
MaTeMaThdecka W CTaTUCTUYecka o0paboTka cke cranmapreH codryep (Microsoft Excel, Table
Curve, SPSS).

I'manko myckymaute npenaparu (15 mm x 1,5 mm) Osixa oTnpenapupaHyu oT cToMaxa Ha
MBKKH Ost1 reX (220 + 20 1), cient lamapoToMust 1o JuHUs anda. Myko3ara Oemie oTiensHa
IO/ TIpenapanuoHeH MUKPOCKOIL. [J1a ko MYCKYJITHUTE MBHIM CE MOCTaBiXa B MOXU(HIUpaH
pasrBop Ha Krebs (pH=

7.3 -7.4), aepupan ¢ 95% O, u 5% CO2 mipu 37 °C. CbcTaBbT Ha H3MOI3BAHUS XPaHUTENCH
pastBop Ha Krebs ¢ B mmol/l : Na+ - 139; K+-5; Ca2+ - 2.5;

Mg2+ - 1.1; C1 - 144; PO3 - 13; HPO3 — 3 u glucose — 11.5.

KoHTpakTniHaTta akTHBHOCT € 3aIiCBaHa aHAJIOTOBO B M30METPUYEH PEXKUM, Upe3 U3II03BaHE
Ha MHIYKTUBEH IpeoOpasysaren u 3anucsai ypen Vareg 2 (Czechoslovakia).

bsixa mpoBeieHN eKCrIepUMEHTAIHN H3CIIeBaHMS, KaTo !

¢  cHera e MexaHOrpama Ha CIOHTaHHara cbkparurenHa aktTuBHocT (CCA) Ha mpemnapar
OT KOpITyCHA YacT Ha CTOMaxa Ha IUThX B M30METPUYHH YCIIOBHS, T.€. C (PMKCUpAHA TbDKHHA Ha
npenapara;

¢ CcHerT e 3anuc ¢ HdpoBa TpaHCHOpMANHS Ha CHIHS IVIAIKO MyCKYyJIeH 00EKT IIPH HauyaJlHO
yCTaHOBSIBAaHE Ha HYJIATa;

* MpeaACTaBCH € III/I(I)pOB BU HAa CIIOHTAaHHATa CBKPATUTCIHA aKTUBHOCT Ha KOPITYCCH
mnpemnapar T.€. Ha IEeCT OT CIOHTAHHUTC (1)I/I3I/I"ICCKI/I CBbKpalllCHU Ha Mpenapara,
* H3BBPIUICHA € MOocCJCABalla o6pa60TKa Ha JIMHCHHHTE Y4aCTbhlld Ha BB3XOJdllara U

HuU3xoJdA1mara 4acT Ha BCAKO OT (i)I/I?,I/I'-IeCKI/ITe CbKpaIlllCHUs;
¢ JazeHa € MaTeMaThyeckara 06pa60TKa Ha JaHHUTEC 3a IOJTy4YaBaHE Ha MapaMEeTpu, UMaIlu
OTHOIICHUEC KbM IMPOUECUTE HA ITIAIKO MYCKYJIHUTEC ChbKPALICHUS.

3akaoueHne
OO0eKTUBU3UpPAaHETO HA (DU3MOJOTHYCH TECT ,,in Vitro” ¢ TIagKko MYCKYJIHH IIperaparw,
cJe]] MUTUTAU3AIMs] Ha CUTHAJIA H KOMITFOThpHATa My 00pa0oTKa, MOBHIIIaBa OOCKTHBHOCTTA H
“H(POPMATHBHOCTTA HA METO/Ia 32 M3CJICIBAHE Ha OMOJIOTMYHO-aKTHBHYU BEIICCTBA U JICKAPCTBCHH
cpencTna.
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