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W3CJEABAHE BJIUSHUETO BbPXY TEXHOJOTUYHUTE
CBOWCTBA HA MJISIKOTO HA MPOBUOTHKA ,,300BUT?,
MMPUEMAH B XPAHUTEJTHUTE JAKEW HA KPABU

YABJAPOBI., M. BAJITAJIKNEBA, . TOPAHOB

BnBeaenue

CbCTaBBT M CBOWCTBaTa Ha CIOXKHATA TMOJNUAMCIEPCHA CHCTEMa Ha MILIKOTO Ce
o0ycmaBiIT 0T MHOro(akTopHa 3aBHCHMOCT: IIOpOJa Ha JKHBOTHOTO, BB3PAcT, XpaHEHe,
(U3MOJIOTUYHO CBCTOSIHME, YCIOBUS Ha oTrexnaHe u ap. (1 ). Te mnpemompenensit
(OUBNKOXUMHUYIHATE, MHUKPOOHOIOTUYHNTE, OWOJOTHMYHHTE W OPTaHOJNENTHYHM KauecTBa Ha
Misikoto. Ha cBoW pex TsAxHata CBBKYHMHOCT ()OpMHpA HETOBHTE TEXHOJOTHYHH CBOMCTBa,
XapaKTepU3npaIly ce ¢ KoaryJlalroHHa COCOOHOCT, ()epMEHTAIIIOHHA aKTHBHOCT, PEOJIOTHS Ha
KoaryiyMa, CHHEpPE3HUCHHU CBOWMCTBA IPH HeroBata o0paboTka, CKOPOCT Ha KHCETMHOOOpa3yBaHe
U 3pecHe Ha CUPEHHHATA.

[IpoGroTHyHUTE MPOXYKTH OKa3BaT BIMSHHEC BBPXY 3IPAaBOCIOBHOTO CHCTOSHHE HA
JKUBOTHHUTE CHOpE] NPOOMOTUYHUS UM OMOJIOTHYEH ChCTaB U CBOMCTBAa. EKONOTMYHUTE NPOMEHH
B IIPHpOAaTa ASCTAOMIN3UpaT 3APaBETO HA XUBOTHHUTE. Bce moBede ce Hajara HEOOXOIUMOCTTA
oT ymotpeba Ha CpelCcTBa, CTAOMIM3UpAIIN YCTOWYMBOCTTA Ha OpraHW3Ma U HETOBHUTE (DYHKIIWH,
9pe3 MPOTHUBOAEHCTBHE Ha MPOOHMOTHYHATa MUKPOQIOpa Ha TOKCHYHOTO JCHCTBHE Ha BPEIHHTE
0aKTepuu M 3aMbPCUTENN Ha IPUPOAHATA Cpeaa.

ITpoGuotnka ,,300BUT” € ChCTaBEH OT M30paHa acouualys MPOOMOTHYHU OaKTEepHUH,
choOpaseHH ¢ QYHKIIMOHATHUTE 0COOCHOCTH Ha JKUBOTHUTE. HEroBOTO MOJI30TBOPHO BIHMSIHUE €
M3MUTAHO MPU KIMHUYHH YCJIOBUS U METOIUYHO OOOCHOBAHO BBPXY 3IPABOCIOBHOTO CHCTOSHUE
1 YCTOWYHMBOCTTA HA OpTaHU3Ma MU pa3IMIHH KUBOTHH ( 2,3 ).

BeBexxganero Ha MpoOMOTHKA ,,300BUT” B XpaHUTETHHUTE AaXOM Ha KpaBH MOCTaBs
BBIPOCA 32 HETOBOTO BIIMSHUE BHPXY TEXHOJIOTUYHUTE CBOWCTBA HA MIISIKOTO, TOOMBAHO OT TAX.

B oTroBop Ha TO3U BBIIPOC € NPeACTaBEHUS U3CIEI0BATEIICKA TPYLI.

Matepuajiu M MeTOAM HA padoTa.

W3cnenBannsiTa 3a BIMSHHETO Ha IPOOHMOTHKA ,,300BUT” BBPXY KpPaBH MIIEYHO
HaIpaBJICHUE Ca U3BBPIICHU B KUBOTHOBBJEH 00ekT, rp. [TnoBmus, per Ne4000-0001. bpos Ha
JKUBOTHHTE TI0 BpeMe Ha m3cienBanusiTa B ooekra e 198. Ot Te3u sxuBotHU 110 ca noitHu kpasw,
66 ronuiy u 22 teneta. Ilopoaarta, KOSTO ce OTIJIekaAa B KpaBehepmara ¢ XosmaiH-hpe3uiicko
roefo. [lo Bpeme Ha H3CIEOBAHMATA >KUBOTHHUTE CE€ XpaHAT IO pELENnTH, pa3paboTeHu B
CBHOTBETCTBHE C BB3pacTTa /IOHUILA, KPaBa WIM TEJICTa/H MEPHOJAA /JIaKTallUs WIA CyXOCTOCH
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nepuon/. 3a wLenTa Ha M3CIEABAHETO 3a BIMSIHUETO HA MNpoOUMOTHKA ,,300BUT’ BBPXY
(PUBUKOXUMHUYHUTE, MUKPOOHOIIOTHIHUTE M OMOJIOTHYHUTE KadecTBa HA MILIKOTO, ca Ch3/Ia/ICHH
JIB€ OTIENHU IPyNH, B 1Ba o6opa no 30 miiekoaiiHu KHUBOTHHU. J[BeTe TPYIH )KUBOTHHU CE€ XPAHAT
eXemHeBHO ¢ 15 kr. komOmHHUpaH ¢ypax, 20 kr. cumax u 4 kr. monepHa. JlaxxOara ce naBa
JIByKpaTHO HAa JIeH- CyTpUH U Beuep. KM komMOuHMpaHus ¢ypaxx Ha IbpBarta rpymna ce npuoaBsT u
0,600 xr. mpobuoTuk. Ha BTOpaTa rpyna /koHTponHa / He ce nobaBs mpoduotuk. M3cnensanusta
3a BIMSHHETO Ha MPOOHOTHKA ,,300BHT’ B XPAHUTCIHUTE Na)KOH HAa XMBOTHHUTE Ca U3BBPLICHU
Ipe3 J1Ba Ce30Ha — 3MUMEH — M. JIeKeMBpH, SHyapH U (eBpyapH U JICTE€H — M. IOHH, 0JIH, CENITEMBPH
¥ OKTOMBpU B3eTn ca 1o Tpu Opost COOpHH MapaesIHi MPoOU OT CYTPEUIHO CypOBO MIISKO /110 1
JUTBP / M3MA0CHO OT JXKUBOTHHUTE, XpPAaHEHH C NPOOHMOTHK U TpuU Opos OT KHUBOTHUTE OT
KOHTPOJIHATA TpyTIa.

W3cnenBanero Ha mpoOuTe OT ABETE IPYNHU KMBOTHHU Ca M3BHPILIEHU B M3CIEIOBATENICKA
nabopaTopust 3a MISIKO 1 MiedHH npoxyktu‘ JIb Jlakt” ITnoBaus.

TeXHOJIOrHYHUTE CBOMCTBA HA MIISIKOTO €A XapaKTepU3UPaHU Bb3 OCHOBA Ha MET OCHOBHU
MoKa3aTelIH: aKTHBHOCT ; upe3 (epmeHTanmonHHa mpobda,( h); Bpeme Ha koarymamus ( T /h);
CHpHIIHA (€H3UMHA) Koarynamus ( T /min); cuHepe3uc Ha koarynyma (ml); kucennHooOpa3yBaHe
(°T).

MetoauTte 3a u3CiIEABaHE ca CbHIVIACHO BB3IPUETHTE 3a Ja0OpaToOpeH aHaliu3 |
MpUjarany B mpakTukara (4 ).

Ha nomydyeHnTe TaHHU € MPHIOKEH MAaTeMaTHKO-CTaTUCTHYECKH aHAIN3 C MTOMOINTAa Ha
codryep Microsoft Excel 2010 u Sigma Plot 11.0.

PesysraTu U 00chxKIaHE

Pesyntatute OT mpoBeNeHUTE H3CIEIBAaHUS OTHOCHO BJIMSHHETO HAa MPOOMOTHYHHUAT
Hpemnapar ,,300BHT* BbPXY OCHOBHHTE TEXHOJIOTMYHH CBOWCTBAa Ha KpaBe MIIIKO, JOOWTO Ipe3
3MMEH U JIETEH Ce30H ca npeactaBenu B Taoml u Tab:.2

Ot npeacTaBeHUTE JaHHU € BUAHO, Y€ TEXHOJIOTMYHUTE CBOMCTBA Ha MIISIKOTO 3aBHCAT
U OT CE30Ha, HO B OCHOBHA CTEIICH OT MIPUCHCTBUETO Ha NPOOHOTHYHATA JJOOaBKa KbM (hypaxa.

MunkoTo 10OUTO Tpe3 3UMHHUS U JIETHHS CE30H OT )KUBOTHHU XPaHEHH C IPOOHMOTHYHATA
nobaBKka ,,300BUT Ce XapakTepu3npa C IMO-BUCOKa (EepMEHTAI[IOHHAa aKTHBHOCT, KOETO Cce
u3passiBa B MO-KPAaTKOTO BpeMe Ha koaryiauus (2,83 + 0,46 mpe3 sneTHusAT ce3oH u 4,15 £0,04
npe3 3UMHUSAT) B CpaBHEHHE C KOHTPONHOTO MIsiKO (3,36 + 0,44 mpe3 neTHHAT ce30H u 4,21 +
0,05mpe3 3umumAT). OT mocoveHuTe B Taba.l U Tabn.2 MaHHU ce BIDKAA, Ye MPEe3 3UMHHUAT CE30H
ce yABIDKaBa BPEMETO HA KOarylamus KakTO Ha MIISKOTO JOOWTO OT JKMBOTHH, IPHEMAIIH
npoOHoTHYHATa 100aBKa, Taka M MPU KOHTPOJHOTO MIIIKO. ToBa Hai-BEpOSTHO CE ABIDKH Ha
pa3nrKaTa B XpaHUTETHHUAT PEXKHUM Tpe3 IBaTa CE30Ha.

ITo oTHOmIeHWe Ha IOJCHpBaeMaTa CIHOCOOHOCT ce BIDKAA, Y€ Ipe3 3UMHHAT Ce30H
JBaTa BHJA MJISIKO UMaT OJM3KO Bpeme Ha eH3uMmHa koarynanus - 10,05 += 0,10 u 10,16 +0,09,
JIOKATO TIpe3 JISTHUAT Ce30H €H3MMHATA KOaryJalus Ha MIIKOTO JOOHTO OT KHBOTHUTE, XpPAaHEHH
¢ bypax, chabpxall NPOOHOTHKA, MMa T0-KbCO BpeMe Ha eH3uMHa koarynamus (8,74 + 0,30) B
CpaBHEHHE C MIIIKOTO OT KOHTpPOJHATA Tpyma kuBoTHH (10,26 + 0,606).

Brmaranero Ha mnpoOWoTMyHata mo0aBKa ,,300BUT B XPAaHHUTCIHHAT pPEXHAM Ha
JKUBOTHHUTE BOAM JO YBEJIMYaBaHE HA CHHEpEe3uca, KaKTO Ipe3 JIETHUAT, Taka U Mpe3 3UMHHUAT
ce30H (65,38 + 0,76 u 62,51 = 0,41) B cpaBHEHHE ¢ MISIKOTO OT KHOTPOJIHATA TPyIa >KAUBOTHH
(60,88 £ 0,57 u 60,52+ 0,45). Habronasa ce u (hakThT, 4e Mpe3 JETHUAT CE30H M MPH BaTa BUIA



MJISIKO CHHEpe3uca € MO-MHTEH3UBHO M3Pa3eH, KOETO OTHOBO C€ ABJDKM Ha BUJA HA XpaHarta mpe3
JISITOTO.

Cyx0T0 BEIECTBO Ha MOJIy4eHaTa CypoBaTKa MpHU MISIKOTO, TOOUTO OT KpaBU XpaHEHH
¢ mpoOuoTHYHa J00aBKa, € MOo-HHCKAa W mpe3 nBata ce3ona (6,19 £ 0,10 n 6,08 + 0,10) B
CpPaBHEHHE C KOHTPOJIHOTO MIISIKO (6,29 = 0,09 u 6,66 + 0,12).

ToBa moka3Ba, 4e€ MIISIKOTO, MOJIYYEHO OT XMBOTHUTE, XPaHEHH C Qypax, ChIbpIKAIL
npoOHoTHYHATa J00aBKa MMa IIOJOOPCHH TEXHOJOTHMYHH CBOMCTBA W IIO-MAJKO 3aryom Ha
OENTHYHHU BelecTBa OT MISIKOTO B CypOBaTKara.

KucenunHoctra Ha cypoBaTKaTa Ha MJIISIKOTO, JOOUTO OT >KMBOTHH, NpHEMAIld
mpoOHOTHKA MMa IO-BUCOKA KHCEIMHHOCT W 3a jABarta ce3oHa (17,23 + 0,25 u 18,48 + 0,22) B
cpaBHeHHE ¢ KOHTposHOTO MiIsiko (17,08 £+ 0,25 u 16,20 £+ 0,24). ToBa mokasBa, 4e B MIIIKOTO,
MOJyYEHO OT >KMBOTHH, MpHUEMAallyd NPOOHOTHKA MPOTHYAT IMO-WHTEH3UBHH (PepMEHTALMOHHU
MIPOIIECH B PE3yNTAT OT MO-BUCOKUTE OMOJIOTMYHA aKTHBHOCT Ha MIISIKOTO, IOOWUTO OT KHBOTHH,
IpUeMaly npoobuoTrKa ,,300BUT" B CPaBHEHHE C KOHTPOIHOTO MIISIKO.

OueBHUIHO €, Ue IpHeMaT Ha IPOOHOTHKA ,,300BUT" OKa3Ba BIUSHUE BEPXY OCHOBHHTE
TEXHOJIOTHYHYM CBONCTBAa Ha MIIIKOTO, KOETO € ChC Ba)KHO 3HAYEHHE 3a HEroparta NpepadoTKa B
MJIEYHH MPOAYKTH, KauyeCTBOTO Ha TOJYyYEHHTE MPOAYKTH M B M3BECTHA CTETEH C€ IMOJyyaBa
MKOHOMHWYECKH WHTEpeC OT HaMallIBAaHETO Ha 3aryOuTe Ha CyXO BEIIECTBO B CypOBaTKaTa IpH
CHUHEPE3UCHUTE CBOWCTBA HA CUpPEHUHATa. ToBa MpeiCcTaBisiBa UHTEpeC 3a ObACIIM U3CIIEABAHUSL.

BnusinueTo Ha MpoOHOTHKA ,,300BUT ce OCHOBaBa Ha MPOOMOTHYHATA MHKpOdIIOpa,
CeNIeKTUpaHa ChOOPa3HO MHTEPECHUTE 32 BUCOKA MPOOHOTHYHA aKTHBHOCT P KHBOTHUTE.

Jloka3aHa € akTUBHOCTTa Ha MIJIEYHOKHCENaTa MUKPO(IOpa U HEWHUAT OaKTepHIUACH
e(peKT CpsSMO MATOTCHHUTE MUKPOOPTaHU3MH.

ToBa HM JaBa OCHOBaHME Ja IpHEMEM, 4Ye C NpUOaBIHETO Ha NPOOHOTHK B
XPaHUTEHUTE NaXOW Ha KMBOTHUTE CE Ch3JaBaT YCIOBUS 3a HaMalsBaHE Ha TOKCHYHOCTTA Ha
bypakHHTE Macu 1 0-100p0 YCBOSIBaHE HA XPAHUTEIHNUTE KOMIIOHEHTH OT OpraHu3Ma.

NzydaBaHe Ha (YHKIIMOHATHHUTE TMPOIECH NpPU TpUEeMaHe H NMPOOHMOTHKA ,,300BHT
3aciyskaBaT ObJeIla U3CIe10BaTENICKA IEHHOCT.

H3BoaM

1. MiskoTo  JOOMTO OT KpaBW, TpUeManim TPOOHOTHKA ,,300BUT  ce
XapaKTepU3Mpa ¢ MO-BUCOKa (DepMEHTALMOHHA aKTUBHOCT, KOCTO CE M3pa3siBa B MO-KPATKO BpEME
3a koaryianus (2,83 + 0,46 mpe3 neTHUAT ce30H U 4,15 £0,04 mpe3 3UMHUAT) B CpaBHEHHE C
KOHTpOJIHOTO MiIsiKoO (3,36 £ 0,44 nipe3 netHusT ce30H u 4,21 + 0,05npe3 3UMHUAT).

2. [Ipe3 3uMHHAT Ce30H [BaTa BHIA MIIIKO HMMar OJHM3KO BpeMe Ha EH3UMHa
koarymnanus - 10,05 + 0,10 u 10,16 £0,09, nokaro npe3 JETHUAT CE30H CH3MMHATa KOaryJjaus Ha
MIIIKOTO TOOWMTO OT XMBOTHHTE, XpaHEHH ¢ (Qypa, ChABbPIKAIL MPOOHOTHKA, NMA TI0-KBCO BPEME
Ha eH3uMHa koarynanus (8,74 + 0,30) B cpaBHEHHE ¢ MIIIKOTO OT KOHTPOJIHATA IpyIa KUBOTHH
(10,26 + 0,66).

3. Brnaranero Ha mpoOmoTnHyHaTa n00aBKa ,,300BHT B XPAaHUTEITHHAT PEXHM Ha
JKHMBOTHHTEC BOIHM IO YBEJIMYAaBAaHE Ha CHHEPE3MCA, KAKTO Mpe3 JICTHHAT, TaKa M IPE3 3UMHUAT
ce30H (65,38 + 0,76 u 62,51 + 0,41) B cpaBHEHHE C MJIIKOTO OT KOHTPOJHATA TPyMa XUBOTHH
(60,88 £ 0,57 n 60,52+ 0,45).



4. MIIIKOTO, TOJNY4e€HO OT IKMBOTHHTE, XpaHEeHH C (ypax, CbIbpiKall
MpoOMOTHYHATA NO0aBKa MMa TOAOOPCHH TEXHOJOTMYHH CBOMCTBA W TIO-MajKO 3aryOum Ha
OenThYHU BEIeCTBa OT MIISIKOTO B CypoBaTKara.

5. KucenmmHHOCTTa Ha CypoBaTKaTa Ha MIIIKOTO, JJOOUTO OT YKHBOTHH, TPUEMAIIH
MpOOMOTHKA MMa TMO-BUCOKA KHUCEIMHHOCT M 3a jaBara ce3oHa (17,23 £ 0,25 u 18,48 = 0,22) B
cpaBHEHHE ¢ KOHTposHOTO MIsiKO (17,08 £+ 0,25 u 16,20 £+ 0,24). ToBa mokasBa, 4e B MIIKOTO,
MOJYYCHO OT >KUBOTHH, MPHUEMAIX MPOOMOTHKA MPOTHYAT IMO-UHTEH3UBHH (hepMEeHTalHOHHHU
MIPOIIECH.
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4, J-p. I'. CnaBues, n-p P. EnnkoBa, 1-p M. MakaBeeBa - PbkoBOACTBO 32 QU3NKOXUMHUCH H
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BJIUAHUE HA TPOBUOTHUKA ,,300BUT”, IPUEMAH B
XPAHUTEJHUTE JA’KBN HA KPABU BbPXY OCHOBHH
OUBNKO-XUMHUNYHU ITOKA3ATEJIN HA MJISAKOTO

YABJIAPOBT.

BoBenenne

MISKOTO € TpOIYKT, CHTBOPEH OT MpHpoJaTa Ja 3aJ0BOJIIBA ITIOTPEOHOCTHTE Ha
HOBOPO/EHOTO. TO ChABpKa BCHMYKO HEOOXOOUMO 32 pacTexa W Pa3BUTHETO Ha pokdara:
OenThIM, Ma3HWHW, BBIVICXHIPATH, MHWHEPATHA eJICMEHTH, WMYHHH BCIECTBA, BUTAMHHH,
CH3MMH, XOPMOHH U JIp. B IOJXO/II0 KOJMYECTBO M CHOTHOIICHHE, ChOOPa3HO MOTPeOHOCTUTE
Ha HOBOPOJAEHOTO.

BeBexkmaneto Ha  OMOJOTMYHHM [100aBKM B XpaHUTCIHUTE IaXOM Ha >KHBOTHHTE,
IIPOBOKMPAT TPOMEHM B OajaHCa Ha (M3UKOXMMHYHHATE MOKA3aTeld HAa KOMIOHEHTHTEC Ha
MIISIKOTO.

W3yuaBaHeTo Ha BIMSHMETO Ha [JOOABKUTE KbM XpaHUTE Ha JKUBOTHUTE BBPXY
(M3UKOXUMUYHHUTE IIOKa3aTeNlI Ha MIBIKOTO € HEOOXOAMMOCT C BaXKHO 3/IPaBOCIOBHO H
TEXHOJIOTHYHO 3HauCHHE.

Marepuajau ¥ MeTOAN Ha padoTa.

W3cnenBaHusita 3a BIMSHHETO Ha TPOOMOTHKA ,,300BHT’ BBPXY (DUIMKOXUMHYHUTE
[0Ka3aTeIn Ha KpaBe MIIIKO, JOOMBAaHO B KpaBedepma € oT mopoja XonmaiH-Gppe3niicko ropeo.
ITo BpeMe Ha u3cieBaHUATA JKUBOTHUTE CE€ XPAHAT 110 PELENTH, pa3pabOTeHU B CbOTBETCTBHE C
BB3pacTTa Ha KPaBUTE U MEPUOJIA HA JAKTALMATA. 3a LeNTa Ha U3CJIEABAHETO ca (OPMUPAHU JBE
rpymnH, B aBa obopa mo 30 MIIEeKOMaiHN KUBOTHH. J[BeTe IPYyIH XMBOTHH CE XPAHAT C CIHAKBH
MaKOW XpaHW [BYKpPaTHO Ha JeH- CyTpuH H Bedep. KbM komOuHMpaHusi Qypax Ha
ekcriepuMeHTanHara rpyna ce npubassat 0,600kr. mpoOuoTuk. M3cienBanusTa 3a BIUSHHETO Ha
IpoOHOoTHKA ,,300BUT” B XPAHUTEIHUTE 1aKOU Ha )KUBOTHHUTE Ca U3BBPIICHU IIPE3 JABA CE30HA: M.
JIeKeMBpH, STHyapH U (EeBpyapH U M. IOHH, IOJIH, CEITEMBPU U OKTOMBPH. B3eTtu ca mo tpu Opost
cOOpHH TapalelHi MPOOH OT CYTPEIIHO CYpOBO MIIKO /MO | JHUTBP/ M3TOCHO OT KMBOTHHTE,
XpaHEeH! ¢ MPOOMOTHUK U TPU OpOS OT JKUBOTHHUTE OT KOHTPOJIHATA IPyTIa.

W3cnenBaneTo Ha (GM3MKOXUMHUYHHUTE MTOKA3aTEIH HA MIPOOHUTE OT JIBETE IPYIH )KUBOTHU
ca M3BBPIIEHH B H3cienoBaTencka jabopartopusi 3a MISIKO W MieuHH nponyktu JIb Jlakr”
[TnoBnus.

IIpoOuTe ca w3ciieBaHU CHITIACHO CTaHAAPTHHUTE METOIH (3).

Ha momydennTe maHHM € MPUIIOKEH MATEMAaTHKO-CTAaTHCTHYECKH aHAJIHW3 C ITOMOIINTA Ha
codryep Microsoft Excel 2010 u Sigma Plot 11.0.

Pe3yaraTu u o6cbixaane

PesynratuTe OT TpOBEZEHHWTE W3CIENBAHMSA Ha (U3MKOXHMHYHHTE ITOKA3aTeIH Ha
MJISIKOTO, TIOJYY€HO OT KpaBH Mpe3 3UMEH U JIETEeH Ce30H, ca mpeacTaBeHd Ha ¢urypu (NelNe
1,2,3,4,5,6,7,8).
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Ha ¢ur. 1 ca mpeacraBeHn pe3ynTaTHTE 3a OSATHYHOTO ChABPIKAHHE HA MIIIKOTO IIpe3

3UMHUS TIEPHUOA. OT TaX ce BUXKJ1a, Y€ ITIO-BUCOKH Ca CTOMHOCTHTE Ha OENTHKAa B MIIIKOTO Ha

KpaBHTe, IpUeMajIl NPOOHOTHK, KaTO KOJIMUECTBOTO My mpe3 nepuoga ot 02. 12. o 07. 02. e B

rpanunute ot 3,34 10 3,52 %. UyBCTBUTEITHOTO BIHMSHUE HA IPOOUOTHKA BBPXY KOJIMIESCTBOTO HA
OCNTHYHMTE BEIECTBA CC YCTAHOBsIBA 18 THU ciie]] MpUeMaHeTo My OT KpaBHTE.

% bentbyHO CbAabpPIXKAHME

3.6

35 E— —3%)

34 =%

B-BQ H

3.2

31 =&—C npobUOTHK
3 ' ' ' ' == Ee3 Npo6UoTHK

< < < < <
QP i S * >
v v v v Vv
RO
Qv A ) N >

®ur.1 BenTbuHO ChABpPIKAHNUE HA MIITIKOTO 3UMEH CE30H

Ha ¢wur. 2 ca npexncraBeHM pe3yiTaTHTE OTHOCHO BIMSHHUETO Ha NPOOHOTHKA BBPXY
6eATHUHOTO CHIABPKAHUE HAa MISIKOTO Ipe3 JEeTHHA mepuof ( M. I0HM - M. okToMBpH). OT Tax ce

BHMK]IA, Y€ BIIMAHUCTO Ha HpO6I/IOTI/IKa TIpe3 U3CIICABAHUA IIEPUOL € mo-cjabo H3pa3€HoO OT TOBA Ha

3uMHUsI Tiepuoa - ot 3,27 no 3,35 %. ToBa mpeamnonara 3HAUYEHHETO Ha TPEBHUS PEKUM Ha

XpaHCHE. Or PEIYATATUTE TIPE3 JICTHUA IEPUOJ CC TPAaBU U3BOJIA, Y€ BIUIHUECTO HaA HpO6I/IOTI/IKa,

OTHOCHO OEITHYHOTO CbABbPKAaHUC Ha MIIAKOTO,

€ MOJYEepPTaHO IMO0-aKTUBHO ciieq 46 JTHU OT

IprueMa Ha IpOOHOTHKA.

% bentbuyHO cbAbpPXKAHUE
3.4
33 | ‘ s
33d 338 —3
3.2
31 \3.3 =&—C npo6uotur
3 ' ' ' ' ——FEe3 NpoBuoTUK
4 < 4 4 <
SRS & SE
v v v v v
©° o o7 ©” o
Q ) ) ) Qb'

®ur.2 BenThuHO ChABPIKAHUE HA MIISIKOTO JIETCH CE30H

Ha ¢wur. 3 u ¢ur.4 ca npeacTaBeHH pe3ynTaTUTE OT MPOBEICHUTE H3CICIBAHUS OTHOCHO
BJIMSTHUETO Ha MPOOMOTHKA BBPXY KOJIMYECTBOTO HA MAa3HMHATA B MILIKOTO, IPE3 JICTHUS U 3UMCH
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ce30H. JlaHHUTE MOTBBPIKIABAT CTAHOBUIIETO HA IPYrHM aBTOPH, Y€ MacleHaTa Marepus Ha
MIIIKOTO, 3aBHCH Hali-BeYe OT XPAHUTEIHHUS PEXKUAM U IT0-MaJKO OT mpobuotnka ( 1,2 ).

% MacneHocT

4.5
4

357 A
3 ="

2.5 =&—C npobuoTHK
2 ' ' ‘ ' =fll—Ee3 npoBuoTuK
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®ur.3 MacieHo ChABbPIKAaHUC HAa MIIAKOTO 3UMEH CE30H
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®ur.4 MaciieHo ChbpIKaHNUEe Ha MIISTKOTO JIETEH CE30H

Hp06I/IOTHK’LT B HU3CJICABaHUsA MCPpUOA HiAMA CbUICCTBECHO BJIMAHHUEC BBPXY MACJICHOCTTa

Ha MJIIKOTO.

CpaBHUTEIHUTE U3CIEABAHUS MEXKAY KOHTPOJIATa U €KCIIEPUMEHTAITHOTO MIISIKO, ( (uT.
5) mokasBar, 4e mpe3 3UMHHUsS NEPUOJ] pa3jivKaTa B CYXOTO BEHIECTBO MEXIY TIX 3a IMEepHOia
02.12. - 07.02. noctura 1,96 %, a pasznukara B CyXOTO BellleCTBO mpe3 jeTHus nepuon 06.06. -
07.10. ( ¢wur. 6) e crorBeTHO 1,26 %. O4eBUIAHO €, Ye IPOOUOTHKA BIHSIC OTHOCHTEIHO €IHAKBO

BBPXY NPOMCHUTE HA CyXOTO BEUICCTBO B MJIAKOTO ITPE3 3UMHUSA U JICTHHUA CE30H.
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% Cyxo sewectso u CbO
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@ur.5 Cyxo BemectBo u CBO Ha MISIKOTO 3UMEH CE30H

% Cyxo Bewectso un CbO
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=== (CBO 6e3 NpobMoTHK

@ur.6 Cyxo Bemectso # CbO Ha MIISIKOTO JIETCH CE30H

Wscnenosarenckute manHu 3a CBO MOTBBpKAaBAT CTAHOBHIIETO, Y€ MPOMEHHUTE Ha
CYXOTO BEIIECTBO B €KCIEPUMEHTATHOTO MIIIKO, CIIPSIMO KOHTPOJIaTa, 3aBUCAT peauMHo oT CBO
U 1o-c1abo OT KOTMYECTBOTO Ha Ma3HMHATA, a OT ¢ur. 7 u ¢ur. 8 ce BUxKIa, 4e TUTpyeMaTa U
AKTHBHA KHCCIMHHOCT Ha MJIIKOTO, HAMAT CHIICCTBCHA 3aBUCHMOCT OT CC30HA U Hp06I/IOTI/H_II/ITe
MIpU U3CIIeABaHUTE ycaoBus (5,6).
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Dur.8 TI/IprCMa KHCCIIMHHOCT Ha MJIAKOTO JICTCH CC30H

[Tomy4enuTe pe3ynraTy 3a BIMSHUETO Ha MPOOMOTHKA, IPUEMAH C XPAHUTEIHUTE JaKOU
OT KpaBHTE, BBPXY (PU3NKOXMMHYHHTE MOKA3aTEIH — OO OENTHK, MAacIeHOCT, CyXO BEIIECTBO,
CBO ¥ KHCEeNMHHOCT, 1aBaT OCHOBAHHE JIa CE HAINIPABSIT CIICAHUTE H3BOIH:

1. IIpoOHOTHKBT yBenn4aBa KOJIMIECTBOTO HA OCNTHYHOTO CHIBP)KAHUE W CHOTBETHO
Ha CBO 1 cyx0To BEIIeCTBO Ha MIISIKO, ITOBEYE Mpe3 3UMHUS IEePUOJ, B CPABHEHHUE
C JIETHHSI.

2. VYcraHOBeHa € 3aBHCHMOCTTA MEXIy CE30Ha M BPEMETO Ha IpHeMa Ha IPOOHOTHKA
BBPXY KOJMYECTBOTO Ha OENThKa B MIIIKOTO: IIPE3 JIETHUS CE30H - 46 IHU cien
npueMa, Ipe3 3UMHUA — 18 AHU clies mpuema.

3. TIpoOMOTHKBT HE OKa3Ba CBILECTBEHO BIHMSIHUE BHPXY MaclieHaTta Marepusi U
KHCEITMHHOCTTA Ha MIISIKOTO.
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Abstract

Honey is a sweet, liquid-dense or crystalline substance with a specific flavor, aroma and color. The
research was done in the Pelagonia region, in an individual apiary in the province of Dihovo,
Bitola. The aim of our research was to show the bee-keeping technology and determine the yield
of honey for the period 2015-2018. The highest average production of honey (22 kg per hive) was
marked in 2015, and in the following years there was a decrease in the yield of honey and the
number of bee families. On the other side in 2018, an increase in the production of royal jelly was
noted for about 70% in comparison with the previous three years.

Keywords.:honey, beekeeping technology,Pelagonia region.

Introduction

Approximately 2-3000 years before Christ, in ancient books from India, honey was mentioned in
the detailed and holly texts from the religion- Hinduism- Veda. Pavlina Pocinkova (1995), gives a
chemical composition of the honey who’s components are: vitamin B1, B2 and B6, nicotinic acid,
pantothenic acid, ascorbic acid. Honey has high nutritional value and it is considered as the best
food and medicine for the humanity that doesn’t have expiring date. According to Josip Katolicic
et al. (1982), the production of honey depends on the number of bees. One bee family consists of:
bee queen, bee worker and drone. Queen is the mother in a bee family. She lives from 1 to 5 years.
The success of the bee family depends on the queen’s ability to produce eggs and another queen.
(V. Stojanovski, 1999). Bee worker is made out of a fertilized egg after passing all the stages of
maturing. He is doing all necessary functions for the survival of the bee family. In a season, the
worker lives 30-40 days and out of season lives 5-7 months. The main purpose of the drone is to
fertilize the queen bee. Queens are fertilized only once in a lifetime by more than one drone
(V.Stojanovski 1999). The climatic conditions and the geographical position of R.N.Macedonia
provides good conditions for bee keeping. In the period of 2007-2015 year with a spreadsheet and
graphic display is given the status of the honey production in a specific region and in
R.N.Macedonia in general.

Table 1. Honey production in the period 2007-2015 (000)

Honey production (000)

2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 2015

R.N.Macedonia S ENEIN 791 825 | 1105 | 603 | 784 | 723,235 | 688,170
Pelagonia 78 23 41 135 146 33 12 | 26,977 9, 860

Region
Source: State Statistical Office of the Republic of Macedonia, 2015
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Over the last several years, on the entire territory of R.N.Macedonia, the honey production in the
commercial entities has declined. Perceiving the production in 2007 and 2008 was 699 tons for
2007 and 775 tons in 2008, in the next year there has been noticed a small increase where the
maximum amount of produced honey was reached in 2011 with a total of 1105 tons. Right after
that year, in 2012, the honey production has declined and the total amount of produced honey from
that year was 603 tons (State Statement of the Republic of Macedonia, 2015). Although the
number of bee families has grown, in the last years, as a result of the climate change, the amount
of produced honey is reduced. Other reasons for the reduction are the poor disease protection, not
providing enough food for the bees in winter time, etc. In order to increase the productivity of one

200
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Tl \ Honey production in tons
- . - -
50 st in Pelagonia region

— Linear (honey production in
tons in Pelagonia Region

T T T T
19095 2000 200% 2010 201% 2 2050

5O =
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grazing and because of the large number of fields with sunflower and oilseed rape especially in
Pelagonia, it has been approached to the moving bee keeping style

Figure 1: Linear trend of the honey production in Pelagonija region (000) (V.Kozarevski 2018).

The Pelagonia region is quite turbulent in the production of honey, wherein the period from 2007
to 2015 the maximum production of honey was reached in 2011 with an average production of 146
tons. From 1012 to 2015, there was a decline in the production of honey in the Pelagonia region,
which is quite worrying from the point in which boundaries would the production of honey move
in the next 10 years. Calculated by the method of law squares of a second-degree function, the
prognosis is that the total production of honey in Pelagonia region in 2025 will be 42,06 tons of
honey.Because of the tendency to reduce the quantity of the produced honey, it is necessary to
increase the subsidization and support the producers in order to increase the number of bee
families and thus stimulate and increase the production of honey in larger steps (V. Kozarevski
2018).

2. Materials and Methodology
2.1. Location of the bee hives at the apiary

The apiary was formed in the year 2005 with 1 honey bee box. The production has expanded
throughout the years , at the moment the apiary includes 300 honey bee boxes on three locations
(in the foothills and on the mountain Pelister ), which are located on more than 800m above sea
level (around 822 m). Since the year 2016 the apiary has begun with the production of organic
honey. In the apiary, 85% use the Dadant-Blatt beehives and the other percentage, (15%) use
Langstroth hive.
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2.2 Technology of the production of beequeens

The technology of producing beequeen and keeping them is a one time transplanting technique
with Chinese needle, using starter cultures. The transplanting is done in wax cells with previously
selected material who has passed the performance test. This test monitors the following
characteristics: hygienic behavior, swarming, aggression and honey productivity.

2.3. Bee wintering and feeding

The extra feeding of the bee families in winter time includes feeding the bees with sugar syrup,
low fat milk, milk powder, eggs, yeast etc (Hemeaxon C., u cop. 1983). The influence of the yeast
is due to high amounts of proteins and vitamins. In the sugar syrup is added 5-10% bread yeast.
The extra feeding of the bees in our bee hive in the last years contains syrup with added enzymes
which is prepared in ratio of 3:2 at a temperature of 55°C for 24 hours in a duplicator. In the
wintering period (6 months) needs around 12 kg of honey: October — 1 200g, November — 1 100g,
December — 900g, January — 1 200g, February — 2 100g, march — 3 000 g and more.

2.4. The technology of honey production in the beehive

In the Pelagonia region, the bee pasture includes industrial crops such as oilseed rape and
sunflower, than meadow grazing and forest grazing. First begins the oilseed rape pasture, where
the bees for a short period of time in the bee crop can make large honey wreaths. After that, they
begin climbing in the medial part where they store the excess honey that is later taken and
centrifuged. Then begins the meadow pasture from which is obtained polyfloral honey, which has
a thicker consistency and a bright red color. The sunflower pasture in this region is quite popular
because this culture is spread on larger surfaces. Forest pasture is present in the higher places and
results with the production of black honey. If 70% of the honey is sealed and the rest does not leak
in the form of drops, it is a sign that the honey is mature and the centrifuging can start. Honey like
this is removed from the bee box and the frame with a help of a bee knife and placed in an empty
honey super. Then the completed frames are brought to the centrifugation station. They are
ordinate in a room and place on the pyramid of the bathtub where the wax caps are cut of using
beekeeper’s fork. Once enough frames are deflated, they are placed in the centrifuge whose
rotation speed depends on the honey that is produced. Initially the speed of rotation is very low
and in time gradually increases. After completing the centrifugation, the frames are removed and
placed on empty floors (bodies). In the mean time while the procedure takes place, parallel frames
are folded and placed in the tub for the next party. The empty frames are later returned to the
beehive boxes from which they are taken for the bees to clean the cells and to wash away the
honeycomb that has been damaged during the folding and dipping. Before the centrifugation, it is
for the better for the honey to be warm (the procedure is done right after the extraction of the
honey) because if it gets colder than the procedure is difficult to perform.

3. Results and Discussions

Table 2. Production of Honey and bee products in the apiary (2015-2018)

Year Swarm Honey production by Production Production of

production bee box (kg) propolis (kg) royal jelly (gr)
2015 60 22 300-400
2016 20-30 12 300-400
2017 70 10 300-400
2018 120 4 5-6 kg 1100




3.1.Honey production in the period 2015 - 2018

As a result of the global warming and climate change, as well as other factors of influence, the
honey production in the last 4 years is clearly reduced:

-In 2015, the average production of honey was 22 kg, using 3 pastures, oilseed rape, meadow and
forest.

-In 2016, the average production of honey was 12 kg using a meadow and forest pasture;

-In 2017, the average production of honey was 10 kg, with the use of the meadow and sunflower
pasture;

-In 2018, the average production of honey was 4 kg, with the use of the meadow and sunflower
pasture.

Propolis production and royal jelly production was the biggest in the year 2018, 5-6 kg Propolis
and 1100 gr royal jelly, respectively.

Conclusion

In this paper was described the technology of production of honey and bee products in an
individual apiary in the province of Dihovo, Pelagonia region. The biggest production of honey
and bee families has been marked in 2015, after which it was noted a significant decline in the
production and number of bee families as well as the honey production. On the other side, in 2018,
the production of royal milk has been increased by about 70%, compared with the previous years.
As a result of the climate change, the honey production trend in this region is in general decline.
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Abstract

Goat’s milk benefits are superior to cow’s milk, as it is richer than cow’s milk in some important
nutrients: vitamin A, niacin, choline, and inositol; it is poorer in folic acid. The aim of this
research was to determine the technology of goat keeping and milk production in a small
individual farm (10 heads) in the Pelagonia region, located in the village of Krklino, Bitola. A
goat breeding in this farm is primarily due to the production of milk, which is processed in goat
cheese, and a small part goes like fresh milk for sale. The average weekly production of milk from
one goat in the last three years is 2.3 | milk, while the average milk fat is 4.2%. The Republic of
North Macedonia has appropriate conditions for the development of goat farming, so that the
future plans of this farmer are directed towards investing in its dairy farm for higher milk
production.

Introduction

In many countries, including ours law prohibited and limited breeding of goats, and therefore the
number of goats is inadequate to the extent that it deserves to be represented. While today there
are over 600. 000 000 goats in the world, unfortunately in our country the number of goats is
small. They are grown in a wide range of production systems around the world. Most are grown in
mixed farming systems, but goats are an important component of livestock breeds. Breed
composition of the goats in Republic of N.Macedonia consists of the domestic Balkan goat and
the domestic White goat, obtained by an unplanned intersection of the domestic Balkan goat- low
type, with a Saanen goat, and no special selection of the milk has been performed, therefore, is
achieved higher lactation. From the table below, it can be noted that in 2015, the number of goats
at the territory of Republic of N. Macedonia was 88 064 heads while in the Pelagonia region the
number was 4 957. According to some estimates, the average annual production is about 120-150
liters of milk per goat. (MAKSTAT, 2015)
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Table 1.Number of goats (heads) by categories in R. N. Macedonia and Pelagonia region, 2015

breeding female Billy goats and
goats other goats
19 399 64 053 4612
- 18974 62 830 4557
2322 2274 286

Source: State Statistics Office, 2015.
http://www.stat.gov.mk/PrikaziPoslednaPublikacija.aspx?id=6

So this breed is recommended for goat farming in our regions, but by improving the conditions
and breeding it in pure blood, by selecting milk yield in order to utilize the properties of
accommodation in poor conditions, modesty and resistance. With these measures we can get 300
or more liters of milk annually (Nikola Kozarovski, 1999). Milk production is a rather complex
process and depends on the interrelation of the animal, food and environment. The production of
goat milk id based on genetic, successful reproduction and therefore the technological phases are
divided depending on the stage of reproduction.

Goat milk

Milk has the highest economic importance in the goat breeding. The goat during the lactation
gives 10-20 times more milk than its own weight. Goat’s milk and dairy products are extremely
white. Milk is easy to digest and utilize because it contains small fat drops well tolerated by the
digestive tract. According to some studies, it was necessary that goat milk was digested for 40
min, unlike the cow milk that requires 150 min (FAO, 2018). Goat milk is considered to be a diet,
suitable for children, sick and elderly, as well as excellent raw material for the production of
various types of cheeses, sour cream and other milk products. If goats are grown in good facilities
and fed with quality food that will not transmit badly smell and taste of milk, and if milking is
done in a quality and in good hygienic conditions then the milk will not have an unpleasant taste
and smell. The total production of goat milk is almost 15,000 tons per year. According to the S. S.
Office data, the production of goat milk in 2018 year increased by 18.7% compared to the
previous 2017.In recent years, the public has been more frequently talking about the nutritional
value of goat milk. Nutritionists have long recommended it because of the high amount of
calcium, and citizens began to use it more often in the last few years due to its health benefits.
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Goat milk actually represents 65% of the world's milk consumed. One cup of goat milk contains
17 % of daily protein requirements and 20% of riboflavin. Proteins contribute to the building of
muscles, and riboflavin helps in the energy production. The goat population in Macedonia belongs
to the Balkan breed, but there is a crossbreeding with the Saanen and Alpine breed. (Nikola
Kozarovski, 1999). Goat productivity is variable due to different production conditions. The key
average production characteristics of the goats are a live weight of 30 to 40 kg and a milk yield of
150 liters.

Results and discussion
Characteristics of the technology of milk production in individual dairy farm

The production of goat milk is based on successful reproduction, and therefore the technological
phases are divided depending on the stage of reproduction. In order to achieve successful
production of milk, special attention should be paid at each stage. The process of production of
goat milk is divided into three phases: partus and secretion of colostrum (60 days); lactation
period (from 100 to 245 days) and dry period (60-145 days).

In smaller farms in this region, still the milking of goats is done manually. The milk that the
farmers receive from the goats use it for their own personal use, as well as for the production of
cheese. Only those farmers who have a larger number of goats signed contracts for the purchase of
milk with milk processing facilities from the region.

The aim of this research was the technology of production of goat milk in a small farm in the
Pelagonia region, more precisely in the village of Krklino, Bitola. Goat breeding is primarily due
to the milk from which cheese is processed for its own needs, and a small part goes like fresh goat
milk for certain buyers. The goats are usually fed with barley and alfalfa, but a daily concentrate is
added to the daily diet in order to obtain larger amounts of milk. Vaccination is a compulsory
procedure and is done while the kids are small in order to prevent infectious diseases.

eTable 2. Average milk and fat of goat milk for 2016, 2017 and 2018

week 1 2 3 4 5 6 7 8 k] 10 | 11 (12 | 13 | 14 | 15 | 16 | 17 | 18 | 15 | 20 | 21 | 22 | 23

milkin liters | 2,7 | 2,7 | 2,5 | 26| 25| 2,6| 25| 26| 24| 2,4 | 2,2 | 23| 24| 22| 23| ¢,2| 21| 22| 21| 20| 1,9 1,8 1,8

fat in% 42|43 (45| 46|46 | 45 (45| 44 43| 41| 41| 42|42 (41|43 (42| 42|40 40|40 414140

Average milk and fat of goat milk for 2016

week 1 2 3 4 |5 & 7 E 9 10| 11 (12 | 13 ( 14| 15| 16| 17 | 18 | 12 | 20 ( 21 | 22 | 22

milkin liters | 2,6 | 2,6 | 4,5 | &7 | 26| 25| 2,5 | &4 | 23| 2,2 | &3 | 24| &3] 22| 23| 42| &1 | 20 20| 1| 4,0 20| 2,0

Tat in% 1342|4545 | 45| 45|44 | 45|43 |42 41|81 41| 42| 42| 43| 40|42 40|41 41|40]40

Average milk and fat of goat milk for 2017

Week 1 2 3 4 5 6 7 8 5 0 | 11 (12 | 13 | 14 | 15 | 16| 17| 18 | 19| 20 | 21 | 22 | 23

milkin liters | 2,5| 2,6| 2,6| 27| 2,5 | 2,6 | 2,4 | 2,5 | 2,3 | 2,2 | 24| 2,3 | 2.2 | 2,3 | 2| &,1| %,2| 21| 2,0| 20| 20| 1| 2.0

Tat in% 47| 25| 43| 46| 86| 45| 24|45 |43| 8241|4141 42| 2z2(43| 42| 41|40 40|20] 4140

Average milk and fat of goat milk for 2018

In table 2 we can see the average weekly milk production and percent of milk fat per goat in the
last three years (2016-2018). According to the obtained data from the goat farm, owned by farmer
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Aleko Dimitrioski, for all three years, average milk yield is about 2.3 liters, while the average fat
is 4.2%.

Conclusion

The breeding of goats in our region is primarily for the production of milk and it is in intensive
growth. Goat's milk and its products are of extremely pure white color, with high digestibility and
high nutritional value. Milk is easy to digest and use because it contains small fat drops well
tolerated by the digestive tract. In recent years, the public is more often talking about the
nutritional value and the healing properties of goat milk. According to the obtained data from the
goat farm, owned by farmer Aleko Dimitrioski, for the last three years, it can be concluded that
the average milk yield is about 2.3 liters, while the average fat is 4.2%. These average values for
the previous three years are quite constant because the animals are kept in favorable ambiental
conditions, with special attention to the feed ration.The Republic of North Macedonia has
appropriate conditions for the development of goat farming, so that the future plans of this farmer
are directed towards goat selection and investing for higher milk production.
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Abstract:Nowadays, aggressive climate change that affects not only human health, but also the
overall biodiversity of the country, the impact of the water, especially on food and its proportion
of the products that people consume is of great importance.Because the presence of water in the
products is very important for a healthy diet in humans. Therefore through this paper makes a
brief overview of what is water, which is its significance and what is its impact procentulano food
that people consume.

The impact of water on hrnata us answers to many questions, and the type of food
whether we use healthy enough, whether the percentage of water in food is sufficient to fully
satisfy the needs of the body for its complete hydration.

That is the purpose of this paper as mentioned prior to answer all these questions before.
Key words: water, food, fruits, vegetables, people .

Introduction: The impact of water on food than any big importance because water is fundamental
consists of many products Namely, water is the main ingredient of fruits and vegetables and as
such has a significant functional role, since it directly participates in the construction of plant
tissues, and at the same time has an influence on the selection and application of the methods of
preserving the product. Before speaking about the influence and percentage of water in fruits and
vegetables, it is necessary to make a brief overview of the chemical physical properties of water as
matter. Thus, water is a chemical substance with the chemical formula H20: a water molecule
contains two hydrogen atoms covalently linked to an oxygen atom, image no. 1

o—H

H.0

image no:1 Water molecule -H20
source: http://ohridnet.com

The water is a good solvent and therefore often called the universal solvent. Especially it is well
tested with substances that dissolve in water, such as. salts, sugars, acids, etc. Water plays an important role in
the field of food processing, and it is therefore important for food producers to work with an agribusiness
company or an individual food producer; it is important to understand the role of water in food processing to
ensure the production of healthy products. In fact, solutions such as salts and sugars found in the water affect
its physical properties and thus the quality of the food product in the case of vegetables and fruits.
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1.The impact of water on human nutrition

In terms of most foods, vegetables and fruits are the richest with water.Vegetables
generally contain 90-96% water, and fruit can usually contain between 80 and 90%. Based on the
presented amount of water can be found in various forms in fruits and vegetables, and it can be
free and bound.

Otherwise, they still call it water. "Blue gold" is actually a matter that means life, which means
that:

nature can not function without water,

without water, plants, animals, or humans can not function,

without water, agriculture or industry can not function,

the water maintains energy, and finally the water and ensures the survival of our
planet earth.

From here it follows that all animals and plants consist of water, for example:

o fish have 75% water,

e jellyfish have 99% water,

e watermelon contains 90%

e the tomato contains 90% water, etc.

Thus, the fruit is an excellent source of water, as previously mentioned from the fruit
watermelon is 90% water and is ranked highest among all other fruits. Vegetables, though not so
water-rich as fruits, but it can also provide solid hydration. Therefore, it is constantly indicated
that the influence of water in human nutrition is of great importance, ie a person without food can
withstand more than 1 month, and without water it can live for up to 1 week, the impact of water
on human nutrition is so large that it is necessary to have 200,000,000 liters of water per second to
create enough foods that will satisfy the needs of our planet earth.

Therefore it can say that the impact of water on food is very important because approximately
20% of the daily water intake comes from food.

2.Percentage of water in vegetables and fruits as products used in human ishrantan

Fruits and vegetables not only have a high amount of water up to 96%, but also contain
vitamins, minerals and other nutrients. So in Table 1 is represented percentages of water in
vegetables. While Table 2 is represented percentages of water in fruit

Table 1: The presence of water Table 2. Incidence of water as a substance in fruits
as a substance in vegetables

Quantity | The presence Quantity | The presence

Vegetables in of water in Fruit in of water in

grams (g) militril (ml) grams (g) militril (ml)
green salad 30¢g 28 ml strawberry 165 ¢ 140ml
zucchini 125¢g 120ml blackberry 145¢g 130ml
tomato 180¢g 170ml pineapple 165¢g 140ml
cucumber 120g 115ml plum 165¢g 145ml
celery 100g 96ml papaya 145¢g 130ml
pepper 150g 140ml apricot 165¢g 140ml

source: :http://ordinacija.vecernji.hr/
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As far as the presence of water as material in other types of vegetables and fruits that we presented
in Table 3.
Tabne 3.Presence of water as material in other types of vegetables and fruits

Another type | (%) of water in | Another type | (%) water in
of vegetables vegetables of fruit the fruit
broccoli 90% raspberries 21%
radish 95% melon 22%
eggplant 92% peach 19%
spinach 91% cherries 19%
cauliflower 92% apple 19%

source::http.://ordinacija.vecernji.hr/

Conclusion: The impact of water on the products in this case in vegetables and fruits with its
percentages is of great importance to people, it is recommended intake of water should be only
through its simple consumption but the introduction of water can be through the use of vegetables
and fruits as food products, because about 20% of liquids seep into the body through food.

Fruits and vegetables are rich in water, but water as a substance has a great impact on
minerals, vitamins and other nutrients found in the products, because in addition to maintaining
the optimal level of fluids, it also improves the complete state of the body in humans, regulate the
work of the cardiovascular system, the system of digestive organs, and the work of the immune
system.

Therefore, it can be said that the intake of water in any form was through the nutrients in
the case of vegetables and fruits is very important for healthy eating in humans at a time of major
environmental pollution.
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Abstract: Heavy metals in water in larger quantities cause harmful effects on human health. They
most commonly get in the water from industrial areas also from the used chemicals for soil
processing and municipal waste. For this research analyses were made on mineral water from a
mineral water source on three control points, for presence of heavy metals: manganese (Mn), iron
(Fe) and nickel (Ni), for three months at a temperature of 16 °C. From the results it was concluded
that in the untreated water there was a presence of a certain number of the investigated materials,
in larger concentrations than allowed. After the treatment for purification of water in the final
product the presence of heavy metals was not found.

Keywords : heavy metals, water, pH

Introduction

In our daily life the controversy over the pollution of drinking water grows ever larger. In this
article we discussed the contamination of drinking water with heavy metals. Heavy metals are a
metallic element that has a relatively high density, specific gravity, or atomic weight and has toxic
effects. Generally, humans are more likely to be exposed to heavy metals through water
consumption and thus bioaccumulation of toxic metals takes place in the human body. Which
causes serious human health hazards and may induce cancer and other risks.( Jamshaid et all ,
2018)

Healthy drinking water is a basic prerequisite for the human health. Contaminated drinking water
is a significant risk to human health (WHO, 2011).

Total water on earth contains 3 % fresh water. Only a little portion (0.01%) of this fresh water is
available for human utilization (Hinrichsen and Tacio, 2002). Most of the countries do not
properly recycle agriculture waste, industrial wastewater and Industrial waste, so it is also a
source of excess heavy metals. (Gupta, 2008).

Heavy metals introduce in groundwater and surface water by human activities
(unstandardized Industrial process,  municipal = waste, excess and sometime unrequired
chemicals are used in agriculture process) (Midrar-Ul-Haq et al., 2005).

Metals also are used extensively in electronics, machines and the artifacts of everyday life, as well
as in high-tech applications. As a result they are able to enter into the aquatic and food chains of
humans and animals from a variety of anthropogenic sources as well as from the natural
geochemical weathering of soil and rocks. With increasing generation of metals from technologies
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activities, the problem of waste disposal has become one of paramount importance. Many aquatic
environments face metal concentrations that exceed water quality criteria designed to protect the
environment, animals and humans.(Ravindra et all, 2015).

In this research were analyzed Manganese (Mn), Nickel (Ni) and Iron (Fe) in mineral water.
Manganese is one of the most abundant metals in Earth’s crust, usually occurring with iron. It is a
component of over 100 minerals but is not found naturally in its pure (elemental) form (ATSDR,
2000).

Manganese is an element essential to the proper functioning of both humans and animals, as it is
required for the functioning of many cellular enzymes (e.g. manganese superoxide dismutase,
pyruvate carboxylase) and can serve to activate many others (e.g. kinases, decarboxylases,
transferases, hydrolases) (IPCS, 2002). Making up at least 5 percent of the earth’s crust, iron is one
of the earth’s most plentiful resources. Rainwater as it infiltrates the soil and underlying geologic
formations dissolves iron, causing it to seep into aquifers that serve as sources of groundwater for
wells. Although present in drinking water, iron is seldom found at concentrations greater than 10
milligrams per liter (mg/L) or 10 parts per million. However, as little as 0.3 mg/l can cause water
to turn a reddish brown colorlron is most commonly found in nature in the form of its oxides
(1,2).(WHO, 2011) Nickel concentrations in groundwater depend on the soil use, pH, and depth of
sampling. The average concentration in groundwater in the Netherlands ranges from 7.9 pg/litre
(urban areas) to 16.6 pg/litre (rural areas). Acid rain increases the mobility of nickel in the soil and
thus might increase nickel concentrations in groundwater (IPCS, 1991). In groundwater with a pH
below 6.2, nickel concentrations up to 980 pg/litre have been measured (RIVM, 1994).

Material and metods

In this research, heavy metals such as: Nickel (Ni), Iron (Fe), and Mangan (Mn) were analysed.
The examined samples of water were taken from a source from the southwestern part of North
Macedonia. The depth of the source is 160m. Measurements were done for a three month period:
February, March and April. Samples were taken from three places or so-called three control
points: cascade, microfilter and finished product.

1. Cascade - receiving water from the source without any treatment, before aeration.

2. Microfilter - three-phase filtration (CCP according to HACCP).

3. Final product - carbonated (pH = 5.5) and non-carbonated (pH = 7.5)

The measurement temperature was constant and amounted to 16 °C. In addition to measuring the
amount of heavy metals, pH was also measured. For the measurement of heavy metals, a
spectrophotometer (Spectroquant®Prove) and pH meter (MU6100L) were used.

Results and discussion

Heavy metals tests were conducted daily for three months (February, March and April) in water
taken from three control points: 1-Cascade, 2-Microfilter, 3-product. The average monthly values
are presented in Tables 1,2 and 3. A comparison with the World Health Organization (WHO)
values for the present daily intake (ADI) has been made. Thus ADI of Manganese (Mn) = 0.4mg /
L, ADI Nickel (Ni) = 0.001 - 0.0024mg / kg / day, ADI Iron (Fe) = 0.3mg / L (values were taken
from the World Health Organization, WHO). Also, a statistical calculation for each month is done
for each element and is shown graphically in Graph 1.
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Month Control Mn Ni Fe pH
point mg/L mg/L mg/L
1 1.60 <0.02 7.00 6
2 0.01 <0.02 0.01 6.5
February I3 0.00 <0.02 0.00 75
X = 0.536666667 | <0.02 2.336666667 | 6.666666667
SD = 0.920887253 | 0 4.038568228 | 0.763762616

Table 1. Average value for presence of heavy metals and pH in February, 2019.

Month | Control | Mn Ni Fe pH
point mg/L mg/L mg/L
1 2.00 <0.03 10.00 6
2 0.01 <0.02 0.00 6.5
March 73 0.00 <0.02 0.00 75
X = <
0.67 0.023333333 | 3.333333333 | 6.666666667
SD = <
1.151824639 | 0.005773503 | 5.773502692 | 0.763762616

Table 2. Average value for presence of heavy metals and pH in March, 2019.

Month Control Mn Ni Fe pH
point mg/L mg/L mg/L
1 1.00 <0.02 12.00 6
April 2 0.01 <0.02 0.00 6.0
prt 3 0.00 <0.02 0.00 73
X = 0.336666667 | <0.02 4 6.433333
Sh= 0.574485277 | O 6.928203 0.750555

Table 3. Average value for presence of heavy metals and pH in April, 2019.

Graph 1: Graphic display of heavy metals in mineral water (for 3 months)
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Conclusion

According to the obtained results, we can conclude that in the initial control point concentrations
of heavy metals are significantly higher than the allowed values. In the second control point, that
is, the microfilter, the quantities are within the allowed limits. While in the finished product there
was no concentration of heavy metals. Also, we can notice that the concentration of manganese is
highest in March, while the concentration of iron is highest in April. Concentrations of nickel are
almost constant and smaller than 0.002 mg/L. According to our research, the source of the
drinking water was contaminated (regardless of which factors) and therefore had a certain
concentration of iron and manganese. Therefore, the daily control of drinking water, which is one
of the most used products and important for human health, is crucially important, it is necessary to
drink clean and healthy mineral water.
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Abstract

The common carp (Cyprinus carpio, L. 1758) is apparently the most widely geographically
distributed fish species in the world. Regarding its adaptation to a wide range of climatic and
geographical conditions, a substantial number of almost all major taxa of parasites have been
found in wild and domestic carp. Freshly harvested aquaculture products, particularly those from
aquaculture, may contain pathogenic bacteria which are part of natural micro-flora of fish farms.
Parasitic infestation and bacterial contamination of cultured fish represents a serious problem for
aquaculture due to severe economic losses either as directly or indirectly. Specimens of common
carp from cyprinid fish farm in Pelagonia region (Bitola, Macedonia) were examined for
bacteriological and parasitological investigations. In common carp from this fish farm, the
presence of 1 parasite species, Dactylogyrus extensus was established, as well as, following
bacteria on fish skin have been recorded: Escherichia coli, Enterococcus sp., Serratia sp.,
Staphylococcus aureus and Staphylococcus saprophyticus. Moreover, it is necessary for the fish
farms to improve fish farming management, as well as, environmental sanitation and monitoring
for quality fish yield.

Key words: common carp, fish farm, bacteria, parasites

Introduction

The common carp (Cyprinus carpio, L. 1758) is apparently the most widely
geographically distributed fish species in the world. According Blazhekovikj — Dimovska (2013),
it is one of most important farm-cultured fish species inhabiting the cyprinid fish farms in
Macedonia. Regarding its adaptation to a wide range of climatic and geographical conditions, a
substantial number of almost all major taxa of parasites have been found in wild and domestic
carp. Freshly harvested aquaculture products, particularly those from aquaculture, may contain
pathogenic bacteria which are part of natural microflora of fish farms. Parasitic infestation and
bacterial contamination of cultured fish represents a serious problem for aquaculture due to severe
economic losses either as directly or indirectly. Determining the parasitic species in the common
carp will provide a better aquaculture conditions and will help to solve some of the problems of
fish farmers.

The importance of aquaculture continues to expand, especially for freshwater species.
Based on FAO (2012), almost one third of fish used for human consumption are produced in
aquaculture. Increasing demand for fish and seafood has had an increase trend in recent years with
annual growth rate of 8.5%. This trend is likely to be continued, with the contribution of
aquaculture to fish food supply estimated to reach 60% by 2020 (Washington & Ababouch, 2011).
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One of the essential things in food hygiene is the examination of food, especially for the presence
of microorganisms. This is very much needed for the protection and maintenance of community
health (Sujatha et al. 2011).

Material and methods

Specimens of common carp (Cyprinus carpio, L. 1758) from the cyprinid fish farm in
Pelagonia region (Bitola, Macedonia) were examined for parasites and bacterial contamination.
Fish farm Zhabeni is situated in the southeastern part of Pelagonia (Bitola, Macedonia), dating
from 1960/61. It occupies an area of 170 ha. Land of the River Crna contributing fish farm to be
very productive and rich in phyto and zoo plankton.

Fig. 1. Cyprinid fish farm in Pelagonia region Fig. 2 Common carp (Cyprinus carpio)
(original) (original)

The fish were caught by local fishermen, with average length of 58 cm and average weight of 2.8
kg. The specimens were placed in plastic tanks with fishpond water and immediately transferred to
the research laboratory in Faculty of Biotechnical Sciences - Bitola. Fish were killed by vertebral
dislocation. During the dissection, the gill filaments, the eyes, the fins, the intestines and the skin
were examined under the stereomicroscope ,,Zeiss”- Stemi DV4. All parasites found in each
individual fish were identified and enumerated. The parasite specimens were identified using
reference keys of Bykhovskaya-Pavlovskaya et al. (1964).

Samples from skin of common carps were taken by sterile cotton tipped swab from each fish from
external surface using the methods described by American Public Health Association (APHA)
(Nickelson et al. 2001). Swab samplings were conducted as soon as possible after the fish were
caught and sent to microbiological laboratory for bacteriological examinations. Bacteriological
examinations was performed to enumerate total bacteria, coliforms, E. coli and Staphylococcus
aureus and to detect the presence of other bacteria. Swab samples were cultured on general and
selective media for enumeration and detection of studied bacteria by using the ISO bacteriological
techniques. The plates were incubated for examination of total bacteria and coliforms. Results
were expressed in counts of CFU per cm” of fish skin or detection of bacteria per surface area of
sampling. Horizontal method for the enumeration of microorganisms - ISO 4833:2003 was used.
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Fig. 3. Examination of fish organs under the stereomicroscope
»Zeiss”- Stemi DV4 (original)

Fig. 4. Selective media for enumeration and detection of bacteria (origiél) .(left)
Fig. 5, 6. Taking samples for bacteriological examinations (original) (medium and right)

Results and discussion

Water and fish quality are very important subjects to protect public health with a special
emphasis on the microbiology and parasitology. Human pathogens have been reported to be
associated with different types of fish (Abou-Elela & Farag, 2004). Parasitic diseases represent
negative factor, which in intensive fish farming can cause considerable damages in aquaculture.

In the gills of common carp from this cyprinid fish farm the presence of one parasite
species, Dactylogyrus extensus was established. There were no parasitic infestations in the fins and
eyes, and also we could not find any parasite in fish intestine.
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Fig. 6. Dactylogyrus extensus - copulatory organ Fig.7. D. extensus on fish gill
(original) (original)

Dactylogyrus is a genus of monogeneans and belongs to the Dactylogyridae family.
Monogenea are small parasitic flatworms mainly found on skin or gills of fish. According
Bychovskaya-Pavlovskaya et al. (1962) and Gusev (1985) Dactylogyrus extensus is known as to
be specific for common carp. Dactylogyrus lays eggs on fish gills or in water, where they fall to
the bottom of the fish farm. Egg development depends on external conditions, primarily on
temperature, e.g. in summer at 22-24 °C. D. extensus larvae develop and hatch in 2-3 days at
18 °C and larval development takes approximately a month in water. When water temperature fall
below 4 °C no changes can be observed in eggs with development only commencing when the
temperature rises.

Dactylogyrids are common monogenean parasites with more than 900 described species
(Knipes & Yanovi, 2009) and they may cause a serious pathogen in the aquaculture of many
freshwater fish (Ogawa, 2002). These monogeneans are the world’s most common gill parasites of
freshwater fishes (Woo 2006), mainly infecting cyprinid fishes (Simkova et al 2006).
Dactylogyrus parasites cause serious infections in the gill filaments that impair respiration, their
pathogenicity results in high mortalities (Tu e al. 2015) and significant economic losses (Reed et
al. 2009) in aquaculture.

In terms of determining the total number of microorganisms on the skin of common carp,
we obtained average value of 5.00 log cfu/cm’, which is in correlation with the results of Adams
and Moss (2008) which concluded that the total number of microorganisms on the fish skin
surface ranged from 2.00 - 7.00 log cfu/cm’.

In our examination, the presence of five bacteria species was established as follow:
Escherichia coli, Enterococcus sp., Serratia sp., Staphylococcus aureus and Staphylococcus
saprophyticus.
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Fig. 8. Staphylococcus aureus and S. saprophyticus on blood agar (original) (left)

Fig.9. Escherichia coli, Enterococcus sp., Serratia sp., Staphylococcus sp. on CPS
chromogenic agar (original) (medium)

Fig. 10. Plate Count Agar (original) (right)

Fish are often infected with various bacteria which may cause health hazards to the
fisherman and even to the consumers (Monzur-Hassan et al. 1994). Human infections and
intoxications caused by pathogens transmitted from fish are quite common and the following
bacteria have been recorded: Salmonella sp., Escherichia coli, Vibrio parahaemolyticus, Vibrio
cholerae, Staphylococcus aureus and Listeria monocytogenes (Novotny et al. 2004).

According Ekpo et al. (2010) microbial quality of farmed fish is largely determined by
the water quality in which they were cultivated. Bacteria are usually present on the skin, gills and
in the intestinal tract (CAC, 2010). However, Ekpo et al. (2010) concluded that some bacteria such
as Staphylococcus sp. may be found only in the body surface, as in our investigations.

Conclusion

The presence of parasites is detrimental for a fish population and may cause high
mortality, weight losses, and reduced fecundity on both cultured and wild fish species especially in
waters contaminated with industrial and urban pollutants. Poor water quality and lack of nutrition
cause parasitic disease outbreaks. Parasitic infestation of cultured fish in tropical and subtropical
countries represents a serious problem for aquaculture due to severe economic losses either as
directly or indirectly. Infestation by Dactylogyrus extensus in common carp occurred throughout
year.

The level of bacterial contamination in fish at the time of capture and the nature of the
pathogenic bacteria in fish depend on many factors such as the bacteriological quality of the
harvest water, natural conditions, handling practices and some other factors which influence the
fish quality and safety.

Moreover, it is necessary for the fish farms to improve fish farming management, as well
as, environmental sanitation and monitoring for quality fish yield.
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Abstract

In the markets, supermarkets, fairs and so on there are thousands of brands of dairy products that
compete in attracting consumers’ attention, according to their quality, safety, durability and
design. Packaging is a printed communication with consumers, and often offers much more than
images and words. The process of packaging and fermentation of white brined cheese is
influenced by many factors that contribute to occur, series of chemical changes of product itself.
In this scientific research we have compared two different types of white brined cheese packaging
(Type I: white brined cheese packed in vacuum foil and Type II: white brined cheese packed in
plastic can fill with brine) and its influence over basic physico-chemical parameters (water
content, dry matter, milk fat, active and titrable acidity). According to the obtained results
significant differences were found in the qualitative and quantitative characteristics of the cheese
packed in two different ways.

Key words: package, white brined cheese, physico-chemical parameters;

Introduction

Packaging is a tool that keeps and protects the food product until it is used. The packaging
protects the product from physical (mechanical, radioactive, etc.) climatic, chemical and
biological (microbiological, parasitological, etc.) influences, but also protects the environment
from the possible harmful impact of the product. The packaging actively participates in the sale of
food products, and with its form, texture and graphic solution communicates with consumers. It
should provide simple use, be both attractive and contemporary at the same time, but also at a
price tailored to the purchasing power of consumers, that is, to comply with standards and
regulations. The main and fundamental role of the packaging, regardless of which material is
made and independently for which types of products is: to enable efficient distribution of food, to
preserve the hygiene of the products, to protect the nutritious aromatic substances, to reduce the
spoilage of the food, to extend the lifetime of the groceries and to contain all the necessary
information about the product.

Milk and dairy products need to be packed in appropriate packaging that will ensure the
durability of the product until its intended date, while it will not cause changes in their properties.
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Materials and methods

During the research,10 kg white flavored cow cheese were used as material for
workpacked in two ways: in plastic vacuum bags with no salt (weighing 0.5 kg) - Product No. 1
and in plastic casks filled with cheese and salty-brine (weighing about 1 kg) —Product No.2. First,
a physical and chemical examination was carried out in the dairy laboratory where both types of
packaged samples were produced. Samples were examined on the first day of the packaging and at
certain storage periods (30 and 60 days of fermentation) in the laboratory of the milk producer
"Bimilk" -Bitola, which is the manufacturer of the tested cheese.

Physico-chemical properties were examined using the following methods: Active acidity
is determined using an electric pH meter (MS2000), the water content was determined according
to the oven-drying method at 102°C, the titrable acidity was determined according to the Soxhlet-
Hankel method and the dry fat matter content was determined by ISO 3433:2008/IDF222.

Results and discussion

Table 1 shows a comparison between the physical and chemical parameters of white brine
cheese packed in two different ways in foil (Product No. 1) and in plastic cans filled with brine
(Product No. 2).

Table 1: Water content of examined products

PRODUCT No. 1 PRODUCT No. 2

Period | 1 day | 30 day | 60 day | Period | 1 day 30 day | 60 day
Mean | 45,567 | 4473 | 4450 | Mean | 45,567 | 44,967 | 43,067
Water  ['min  [455  [4415 439 [ min [ 4550 | 4500 |43.20
CO‘;;‘*“t max | 456 | 4479 | 44,62 |max | 4560 | 4590 | 43,00
o) Tsq 0058 | 0,058 | 0,100 |Sd 0058 | 0,058 | 0,115
Cv |0128 [0131 [0232 |[cv [0127 0126 | 0244

In Table 1 are presented the values for water content in examined white cheese products.
At the first day the water content was 45,567% for both products. During the fermentation process
the water content decreased in each cheese sample and at 60-th day was 44.50% for Product No.1
and 43.06% for Product No.2.

Table 2: Dry-matter content of examined products
PRODUCT No. 1 PRODUCT No. 2
Period 1day | 30day | 60 day | Period | 1day 30 day | 60 day
Mean 54,433 | 55,27 | 55,50 | Mean 54,433 [ 55,033 | 56,933

min 5440 | 55,10 | 5545 | min 5440 | 5500 | 56,80
mg:fer max 54,50 | 5545 | 5560 | max 54,50 55,10 57,00
%) Sd 0,058 | 0,058 | 0,100 | Sd 0,058 | 0058 | 0,115
Cv 0,106 | 0,104 |0,175 | Cv 0,106 | 0,107 | 0217
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In Table 2 are presented the values for dry matter content in examined white cheese
products. At the first day the dry matter content was 54,433% for both products. During the
fermentation process the dry matter content increased in each cheese sample and at 60-th day was
55.50% for Product No.1 and 56.93% for Product No.2.

Table 3: FDM content of examined products
PRODUCT No. 1 PRODUCT No. 2

Period 1day | 30day | 60 day | Period | 1day 30 day | 60 day
Mean | 47,600 | 47,633 | 48,100 | Mean | 47,600 | 47,133 | 47,033
F&‘)" min 47,50 | 47,60 | 48,00 | min 47,50 | 47,10 | 47.00
max 47,70 | 47,70 | 4820 | max 4770 | 4720 | 47,10
sd 0,100 | 0,058 | 0,100 |sd 0,100 | 0,058 | 0,058
Cv 0210 |0,122 | 0208 | Cv 0210 |0,123 | 0,123

In Table 3 are presented the values for fat in dry matter content in examined white cheese
products. At the first day the dry matter content was 47.60 % for both products. During the
fermentation process the dry matter content increased in Product No.l and at 60-th day was
48.10%. For Product No.2 we have noticed small reduction in the amount of fat in dry matter,
which was 47.033 after 60 days of fermentation period.

Table 4: Active acidity (pH) of examined products
PRODUCT No. 1 PRODUCT No. 2

Period | 1day | 30day | 60 day | Period | 1day | 30day | 60 day
Mean | 4,020 4,030 | 4,003 | Mean | 4,020 | 4,003 | 3,960

pH min 4,01 4,02 4,00 min 4,01 4,00 3,97
max 4,03 4,04 4,01 max 4,03 4,01 3,95
Sd 0,010 0,010 0,006 Sd 0,010 | 0,006 0,010
Cv 0,249 0,248 0,150 Cv 0,249 0,150 0,252

In Table 4 are presented the values for active acidity (pH) in examined white cheese
products. At the first day pH was 4.020. During the fermentation process the pH decreased in
Product No.1 and at 60-th day was 4.003. In Product No.2 we have also noticed small reduction in
pH value, which was 3.960 after 60 days of fermentation period.

Table S: Titrable acidity of examined products

PRODUCT No. 1 PRODUCT No. 2

Period | 1day | 30day | 60day | Period | 1day 30 day | 60 day
Mean 90,433 | 92,200 | 92,100 | Mean 90,433 98,033 98,167

°SH min 90,40 92,00 92,00 min 90,40 98,00 98,00
max 90,50 92,20 92,10 max 90,50 98,00 98,20
Sd 0,058 0,200 0,100 Sd 0,058 0,058 0,153
Cv 0,064 0,216 0,108 Cv 0,064 0,059 0,156

In Table 5 are presented the values for titrable acidity (SH) in examined white cheese
products. At the first day SH was 90.433. During the fermentation process the SH increased in
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Product No.l and at 60-th day was 92.100. The titrable acidity In Product No.2 was 98.167 after
60 days of fermentation period.

Conclusion

With the carried out physical and chemical analyzes of white brine cheese embedded in
two different packages (Product No. 1 and Product No. 2) it was determined that there are
significant differences in the qualitative and quantitative characteristics of the cheese packed in
two different ways. The presented data of analyzed cheese samples for water content showed that
in Product No. 1 and in Product No.2 during the fermentation period of 60 days, the water content
decreased from 45.567% to 44,50% , while in Product No. 2 from 45.567% to 43.067%. The pH
value of Product No. 1 decreased from 4.02 to 4.0 after the 60th day of fermentation, while in
Product No. 2, the pH value was reduced to 3.96. Significant differences were found in titrable
acidity measurement according to the SH, where in Product No 1 acidity was increased by only
1,60 SH, while in Product No.2 this difference was greater and increased by whole 7.60 SH,
which was evidence for the successful process of fermentation. As for fat in dry matter content,
the changes were quite minimal in both types of packaging.
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Abstract: With the increase of the human population, the production of milk and dairy products
is increasing in parallel. On the other hand, dairy animals are at a higher risk of infections every
day, and the need for antibiotics to treat them is increased. Therefore, the purpose of this study
was to determine the presence of residues from the most commonly used antibiotics on the farm
before and after a withdrawal period in raw milk, in cows with a different clinical appearance of
mastitis. From the results obtained, it can be concluded that tetracycline and macrolide are
secreted up to 24h after the withdrawal period, while the penicillin excretion ends 12h before the
withdrawal period. It is therefore inevitable to control the antibiotic residues even after the expiry
of the withdrawal period, because in the case where antibiotic residues are present in raw milk
after the withdrawal period, they can survive pasteurization and be present in pasteurized milk,
even at high levels.

Keywords: raw cow milk, residues from antibiotics, withdrawal period

Introduction: At the farm level, antibiotics are still the primary tools for the treatment of
infectious diseases (Priyanka., et al., 2017), especially for mastitis, the main consequence of which
is the reduction in milk yield.The group of commonly used antibiotics includes B - lactam,
fluoroquinolones, tetracycline, and macrolides (Serranino A., et al., 2013), whose use is permitted
in accordance with the marketing authorization (Official Gazette of the Republic of Macedonia
No. 22 /2017).In order to eliminate the emergence of antibiotic residues in milk, milk producers
need to respect the withdrawal period, i.e., the required period for the animal to metabolize the
administered drug. During that period the level of the drug in the tissues and primary products
would be reduced to a safe or acceptable level (Siljanoski A., et al., 2018). Accordingly, each
antibiotic has a prescribed withdrawal period, which, if respected, would have an impact in
obtaining the safer product, and in addition, technical problems in the dairy industry will be
eliminated (Trajkoskal,j., et al., 2018).

Materials and Methods: For the purpose of this study 20 samples of raw cow milk were taken
individually from cows previously treated with tetracycline, macrolides (administered
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intramammary) and a combination of penicillin with fluoroquinolones (administered
intramuscularly), depending on the clinical appearance of mastitis in individual cows, during the
winter period, from farms in the Pelagonia region. The sampling dynamics for analysis included
collecting 4 samples of raw cow's milk from each cow individually. The samples were collected at
a different time interval, 12 hours before the expiration of the withdrawal period, on the day of the
withdrawal period, 12 and 24 hours after the expiration of the withdrawal period.The analyses
were done in duplicate, following the rapid test methods for antibiotic residues Beta Star (B.S.),
Beta Star Combo (B.S.C) and the microbiological inhibitory test BRT Inhibition Test (B.R.T)
(Chr. Hansen’s., 2016).

Results and discussion: Beta Star and Beta Star Combo are the most commonly used fast and
explicit tests (Trajkovska B. 2017), but the inability to detect antibiotic residues below the
maximum tolerable limit (Fejzich N., et al., 2014) limits their application. Compared to them,
although the BRT test produces qualitatively more accurate results, the longer analysis time leads
to the failure of this test by milk producers (Kroll S., et al., 2000).
Table 1 - Results from samples of milk cleared by a cow treated with a combination of penicillin
and fluoroquinolones

Numb
A sample of cow B.S.
f li B.R.T
€08 1 milk treated with Sampling (normal)

sample

1 25 ml penicillin + 12h before the expiration of withdrawal period + +

2 20 T“l On the day of the withdrawal period / -

3 ﬂu(?roqumolones 12h after the expiration of the withdrawal period / /

(i.muscular)
4 24h after the expiration of the withdrawal period / /

"+" - positive, "-" - negative test
According to the results obtained in Table 1, it can be noted that on the day of the withdrawal
period (72 hours after the intramuscular application of the combination of penicillin and
fluoroquinolones) there are no residues from the applied therapy of penicillin. Our results are in
accordance with the results from other studies where they showed that the 72-h withdrawal period
is sufficient for elimination of penicillin to the acceptable level (Burnanczuk A., et al., 2017;
Trajkoskal,j., et al., 2018). From Table 2 it can be noticed that tetracycline is excreted in milk
even after the withdrawal period (eight milkings), which can further result in public health
problems (Aalipour F., et al., 2015). In order to "prevent" their appearance, it is best and most
effective to combine with other drugs (Siljanoski A., et al., 2018).

Table 2 - Results from samples of milk cleared by a cow treated with tetracycline

Number A

of A sample of cow milk Sampling BS.C. | BRT
treated with

sample
1 12h before the expiration of withdrawal period + +
2 10 ml of tetracycline On the day of the withdrawal period / -
3 intramammary 12h after the expiration of withdrawal period / -
4 24h after the expiration of withdrawal period / /
5 12h before the expiration of withdrawal period + +
6 10 ml of tetracycline On the day of the withdrawal period + +
7 intramammary 12h after the expiration of withdrawal period + +
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8 24h after the expiration of withdrawal period / -

9 12h before the expiration of withdrawal period + /

10 10 'ml of tetracycline On the day of the withdrawal period + /
Intramammary

11 12h after the expiration of withdrawal period + /

12 24h after the expiration of withdrawal period + +

nn

"+" - positive,
The presence of tetracycline residues may also result from the way of administration. According
to Oliver P.S., et al. (1990), antibiotics that are applied intramuscularly are excreted for a
maximum of 72 hours after treatment, while those that are applied intramammary may appear in
milk even after 120 hours after the treatment, which fully coincides with our results.
The results shown in Table 3 indicate the long half-life of macrolides. Such results are in
correlation with the findings from Avci T. and Elmas M., (2014). In correlation with this, the
concentration of macrolides in milk is very often higher than in plasma (Boothe M. D), especially
in cows treated for mastitis.

Table 3 - Results from samples of milk cleared by a cow treated with macrolides

- negative test

l\i:l::;) A sample of cow milk Samplin BR.T
treated with pling o
sample
1 12h before the expiration of withdrawal period +
2 On the day of the withdrawal period +
macrolides
3 (i.muscular) 12h after the expiration of withdrawal period +
4 24h after the expiration of withdrawal period +

Results obtained in this study clearly shows that recommendations from the producers, for the
withdrawal period, should be strictly followedbecause according to Moghadam M. M, et al., (2016)
and Schlemper V. and Sachet P.A, (2017) in cases where antibiotic residues are present in raw milk
after the withdrawal period, they can survive pasteurization and could be present in pasteurized
milk even at high level. Precisely because of this, it is necessary to check the antibiotic residues
after the expiration of the withdrawal period, because it can be prolonged as a result of the route of
administration of the veterinary drug, multiple treatments of the animals and other factors
(Siljanoski A., et al., 2018).

Conclusion: In the context of the above results, it can be concluded that even after the withdrawal
period, the applied antibiotics in cows with a different clinical appearance of mastitis can be
eliminated and it is advisable to test the milk for antibiotic residues even after the expiration of the
withdrawal period.Tetracycline and macrolide residues had prolonged excretion as a result of the
independent route of administration, while penicillin residues were eliminated before the
withdrawal period.
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Abstract

Fermented dairy products are obtained by fermenting the whole milk, semi- skimmed or skimmed
milk by adding a starter culture with thermophilic or mesophilic bacteria. Proper lactic acid
production is essential to reduce the pH to a level wherein the critical aromatic compounds
(acetaldehyde, diacetyl and other components) are formed in sufficient quantities.

The main purpose of this scientific research was to determine the amount diacetyl in fermented
dairy products. As research materialin this study, six differenttypes of fermented dairy products
purchased in the local marketwere used.

The highest concentration of diacetyl on the first day of examined period in fermented dairy
product“F” (1.64 ug/ml) and fermented diary product “B” (1.33 ug/ml) was determined. After 5
days in all examined samples of fermented dairy products, the concentration of diacetyl was 0.
Volatile aromatic compounds have significant role on the qualitative properties of the fermented
products and affect the general acceptance by consumers.

Keywords: diacetyl, fermented dairy products, aroma;

Introduction

Fermented food contains selective strains of bifidobacteria that have prophylactic, probiotic
and therapeutically beneficial effects (Shah, 1997). According to Presilski (2005), it can be
defined as a process that leads to a biochemical change in organic compounds through the action
of bacterial enzymes (oxidation-reduction reactions) most often without oxygen (sometimes even
in its presence), by releasing energy.

Fermented dairy products are produced using microorganisms that ferment lactose. Depending on
the type of microorganisms, the final products of fermentation vary. In general, they are lactic
acid, but acetic acid, ethanol, and CO, may also be present, as is the case with kefir. During
fermentation the pH decreases, thus prolonging the shelf life of the products. Although the
decreased pH value inhibits the growth of a number of harmful microorganisms, certain crops may
grow and develop under such conditions.

The good fermented product is characterized by a firm structure of the coagulum that does not
separate from the whey, a mildly acidic taste, and a typical pleasant aroma (Berkovi¢, 1998). For
example, the quality yogurt and sour milk have a specific, pleasant, moderately sour taste. This
flavor is completed with products that are produced in minimal quantities during the biochemical
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process of maturation and which, as carriers of aroma (acetaldehyde, diacetyl, acetic acid and
various esters), give the yogurt, i.e., the sour milk, complete and characteristic taste. It should be
noted that these products also have an almost unobtrusive note of light, bitter taste, which due to
the presence of aromatic ingredients is quite masked (Zonji, 1971).

Diacetyl contributes to the delicate, full flavor and aroma of yogurt and is particularly important
for products that contain low concentrations of acetaldehyde. Small amounts of diacetyl, ranging
from 0.90 mg / kg or more, give a pleasant and delicate flavor to the yogurt. Usually
concentrations of diacetyl in yogurt range from 0.2 mg / kg to 3 mg / kg. There are different views
on the role of diacetyl in the formation of the taste of yogurt; some researchers consider it to be
the dominant aromatic component only when the amounts of acetaldehyde are low, while
according to others it has the leading role in the formation of the taste (Cheng, 2010).

Materials and methods

The concentration of diacetyl was determined in six different fermented dairy products
(Product A-Probiotic Yogurt, Product B-Sour Milk, Product C-Airan, Product D-sour milk,
Product E-sour milk and Product F-sour milk), which were supplied from local markets.

As a method to determine the concentration of diacetyl in fermented dairy products we
used the spectrophotometer in our laboratory

Results and discussion
Concentration of diacetyl

The values for diacetyl determined in the different types of fermented dairy products are
shown in Table 1. The highest diacetyl concentrations on the first day are determined for Product
F -1.64 mg / 1, then for Product B - 1.33 mg / 1, Product A - 0.98 mg / 1, Product D- 0.65mg / 1,
Product E- 0.65mg / 1, Product E - 0.54, and for product C there is no determined concentration of
diacetyl.

The same results are also shown in Figure 1 where it can be seen that concentrations of diacetyl,
during all days of the observation period, are not determined solely in Product C.

Table 1. Concetration of Diacetyl in examined samples

C4HqO, (mg/l)
Days Product
A B C D E F
1 0.98 1.33 0 0.65 0.54 1.64
2 0 0.81 0 0 0 1.11
3 0 0.03 0 0 0 0
5 0 0 0 0 0 0
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Chart 1. Quantities of diacetyl in the tested fermented dairy products
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On the other hand, diacetyl and 2,3-pentaneodion have similar aromatic profiles and are
important aromatic components, i.e. ingredients that mimic the aroma of butter (Imhofetal., 1995).
According to Baran (2012) when the concentration of acetaldehyde is low, the amount of diacetyl
is important for the full flavor and taste of yogurt.

The diacetyl test conducted on various types of fermented dairy products during this study shows
a decrease in concentrations immediately on the second day of measurement, while for Product C,
the diacetyl is not determined throughout the observation period. After the third day, no diacetyl
concentrations were detected in any of the samples.

According to the previous research, such values are quite expected if the scientific studies of
several different authors are taken into account. According to Tamime and Robinson (2007), this
is due to the hydrolysis of microbial enzymes and the formation of other compounds, i.e. the high
ratio of bacillus / coccus starter culture used in the production of yogurt.

In his doctoral thesis, Pack (1966) states that the formation and destruction of diacetyl is largely
effected by the incubation temperature, that is, from the beneficial effect that the higher
temperature has when reactivating the hibernate organisms from the lyophilized state. The absence
of diacetyl in certain fermented products is also the case with studies by other authors. Giiler et al.
(2009) did not obtain results for diacetyl in their examination and explain this with the low
capacity of the crops used to produce diacetyl or the level of diacetyl below the detection limit.

Conclusion

From the results obtained for the concentration of diacetyl, which is essentially a
compound responsible for the formation of the flavor and aroma of the fermented dairy products,
the general conclusion about the importance of this component arises. Diacetyl in the fermented
dairy products, besides the desired taste and aroma, can affect the qualitative properties of the
fermented products, and hence the general acceptance of the fermented dairy products by the
consumers.

From the conducted research on the concentration of diacetyl in the fermented dairy products, in
addition to the general conclusion, we make the following conclusions: Diacetyl is determined at
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the highest concentrations in Product F (1.64 mg / 1) and in Product B (1.33 mg / 1), and the
presence of diacetyl in the product C is not detected.

The obtained results give a significant contribution to understanding the factors that influence the
quality, that is, the taste and flavor of the fermented dairy products.
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Abstract

Milk composition is an important factor of the dairy industry and milk proteins are the most
valuable component for the profitability. The aim of this work was to investigate the impact of
somatic cell count (SCC) on the physicochemical properties in raw milk, especially on the milk
proteins (casein and whey proteins). Milk was collected and analyzed for fat, lactose, dry matter,
freezing point, pH, density, whey proteins, casein, and SCC. Milk samples were divided into three
groups according to the value of SCC. Results indicated that increased value of SCC leads to a
reduction of the casein in milk. On the other hand, the concentration of whey proteins increased.
Also, elevated SCC were also related to lowered milk quality.

Keywords: somatic cell count (SCC), proteins, casein, whey proteins

Introduction

Milk with high somatic cell count undergoes several chemical changes. In general, more intense
changes occur in the proteins. High somatic cell counting significantly affects protein fractions.
Normal bovine milk contains about 3.5% protein. Milk proteins are divided into two classes and
are no more thought to be a homogeneous protein (P. F. Fox et al., 2015). Caseins constitute about
80% of total proteins and the remaining 20% are whey proteins. Caseins are essential for the
structure, texture, taste, and healthiness of milk products.
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Total protein in milk with high SCC can remain unchanged or undergo small changes, because the
content of casein decrease is accompanied by an increase in whey proteins, resulting in a
negligible change in total milk protein (Ramos et al.2015).

Materials and methods

Raw milk samples were collected from cows that were randomly selected and analyzed for fat,
lactose, dry matter, freezing point, pH, density, proteins by Milk analyzer Lactoscan MCC.
Additionally, samples were analyzed for casein and whey proteins by Kjeldahl method. The
somatic cells were determined by Bentley Somacount CC 150. Milk samples were divided into
three groups according to the value of SCC (Group 1 <200 x 10* SCC/ml; Group 2 201-400 x 10°
SCC/ml; Group 3 > 1000 x 10° SCC/ml).

Results and discussion

The chemical composition of milk with different somatic cell counts is shown in Table 1. Milk
with elevated high SCC has been associated with changes in milk protein, milk fat, and lactose.
Mastitis or elevated SCC is associated with a decrease in lactose, a-lactalbumin, and fat in milk
because of reduced synthetic activity in the mammary tissue (Harmon, R. J. 1994). Total solids,
SNF and fat content slightly increased, which correlate with the results from Mohanned N. A. and
Ajay K. D. (2018).

According to the results, protein had a slightly increment with higher concentrations of SCC where
the concentration is changing from 3.2 to 3.6%. The effect of mastitis on the total concentration of
milk protein is variable (Auldist MJ and Hubble IB., 1998). Runcevska M., et al., (2019) reported
a reduction of protein content when the somatic cells are increased. Overall, total protein in milk
with high SCC can remain unchanged or undergo small changes, because the content of casein
decrease is accompanied by an increase in whey proteins, resulting in a negligible change in total
milk protein (Ramos, T. M., et al., 2015).

In our study, there were no significant differences in total proteins, but the increased number of
somatic cells leads to increasing of the whey proteins and reduction of the casein. We have noticed
increased by 2 % in whey proteins when the somatic cells were over 1000 x 10°. It has been
observed that milk samples from infected quarters had a higher content of whey protein, but lower
casein content. Also, the lactose content was reduced compared to milk samples from healthy
quarters, which correlate with the results of Forsbéack L., et al., (2010).

Table 1 Physical-chemical changes in raw milk as a result of increased somatic cell count

(N=06)
Fat |Lactose FPD Density | Proteins Whey Caseins | %Whey
0 .
Group % % SNF % m°C pH g/ml % proot/e ns % proteins
0
525.
1 3.8 4.7 8.99 7 6.6 1.031 32 0.6 2.6 20.1
537.
2 3.9 4.9 9.00 9 6.6 1.032 3.0 0.6 2.4 19.5
535.
3 4.7 4.6 9.1 9 6.6 1.030 3.6 0.8 2.8 22.5
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Conclusion

This study indicates that an increased number of somatic cells leads to changes in protein fraction,
fats, solids and lactose. Casein proteins decreased, while whey proteins increased. Additionally,
total solids and SNF had slightly increased while fat and lactose were decreased. Although the
casein content increased in group 3 as a total number, the percentual presentation is lowered below
the critical limit of 80 %, for the normal processing in the dairy industry.
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Abstract

Milk is product with great nutritional value. It is white liquid produced by the mammary glands of
mammals. It is the primary source of nutrition for infant mammals. Because of its chemical
composition and nutritional value, milk is an excellent medium for microbial growth.

The aim of this study was to evaluate microbial quality of raw milk. In the study were evaluated
30 samples of raw milk collected from local individual farms and were transported at +6°C to the
laboratory for assessment of microbiological quality through determination of total bacterial count.
The obtained results of this study showed that microbiological quality of raw milk depends on the
implementation of good hygienic practice. For dairy industry products, high quality of raw
materials is essential. Milk testing and quality control is an essential component of any milk
processing industry.

Keywords: raw milk, microbiological quality, total bacterial count

Intoduction

All foods have the potential to cause food borne illness, and milk is no exception. Milk is
a rich and convenient source of nutrients. It is a highly perishable commodity, vulnerable to
spoilage and consequently health risk to consumers if is not properly handled from production to
the consumer in the value chain (Schooman and Swai, 2011). Milk is an important source of Ca, P,
riboflavin, vitamin B12, and high-quality proteins. The composition of milk makes it good media
for the outgrowth of microorganisms. Because of the specific production it is impossible to avoid
contamination of milk with microorganisms therefore the microbial content of milk is a major
feature in determining its quality (Rogelj, 2003). Bacterial contamination of raw milk can originate
from different sources: air, milking equipment, feed, soil, faeces and grass. The number and types
of microorganisms in milk immediately after milking are affected by factors such as animal health
and equipment cleanliness, season, and feed (Coorevits et al., 2008; Rogelj, 2003; Torkar and
Teger, 2009).

Dairy animals may carry pathogenic microorganisms. Pathogens present in milk may
increase the risk of causing food borne illness. Moreover, the milking procedure, subsequent
pooling and the storage of milk carry the risks of further contamination from man or the
environment or growth of inherent pathogens.
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Pathogenic microorganisms may enter the milk directly via the udder of a diseased or
infected animal or indirectly during the milking process due to contamination from the udder and
teat canal, from the environment, from contaminated equipment, or from workers.

The key risk factors that may affect the status of raw milk on farm are summarized in Table 1.

Table 1. Farm risk factors impacting on raw cow milk safety”

Risk factor Impact on milk safety R managing
the risk
Diseased milking animals will show increased
shedding of pathoge.ns directly into raw milk or fgces Animal health
Disease which may contaminate the production and milking (including mastitis)
environment. In.fected. animals with no signs of disease control program.
(asymptomatic carriers) may also harbor and shed
pathogens, often intermittently, into milk and faces.
. Intensive housing practices may increase the risk of
Housing and . . . . .
husbandry contamination of udders due to high stQCklng dgnsﬁy, Animal welfare
concentration of waste, stress and soiled bedding.
Feces may contaminate the exterior of the udder and Udder hygiene at
Feces : . . s
introduce pathogens into raw milk milking.
Control of
Feed Poor nutritional practices will affect animal scouring preparation, storage
and distribution of
feed.
Water Contaminated water used for stock drinking Ensurlng water
quality
Pre and post milking
treatment of with
Poor milking practices, including dirty, chapped or udder
I cracked udder, inadequate cleaning and maintenance of | emollients/antiseptic.
Milking o . . : .
milking equipment, and poor personnel hygiene of Effective equipment
farm workers can lead to contamination of raw milk. maintenance,
sanitation and
cleaning practices.
Rapid cooling and
Inappropriate temperature control of raw milk after holding of milk at
Storage o
milking can lead to growth of pathogens. adequate
temperature.

*According Microbiological risk assessment of raw cow milk (2009); Risk Assessment Microbiology Section
In Food Standards Australia New Zealand.

A wide range of pathogenic microorganisms have been found in raw milk, and many
have been responsible for causing outbreaks of foodborne illness. Milk-borne and milk-product
borne outbreaks represent 2—6% of bacterial food-borne outbreaks reported by surveillance
systems from several countries (De Buyser et al., 2001).

Microbial quality of milk is defined by a number of bacteria present in milk. The high
bacterial count as well as the presence of pathogenic bacteria in milk not only degrades the milk
quality and shelf-life of milk or milk related products but also poses a serious health threat to
consumers (Yuen et al, 2012).
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Material and methods

Examination for the presence and number of specific microorganisms is an integral part
of any quality control or quality assurance plan. This study was carried out to investigate the
quality of raw milk.

The objective of the work was to evaluate the level of microbiological contamination of
raw milk samples taken from farm cooling milk tanks. A total of 30 raw milk samples from 30
individual farms were analyzed. Samples were collected in sterile bottles and transported to the
laboratory in cold chain under temperature at 6°C and analyzed within 2 hours of sampling.
Assessment of microbiological quality of raw milk samples was done through determination of
total bacterial count (TBC) using MKC EN ISO 21187:2004 method and by enumeration of
somatic cells using method MKC EN ISO 13366/2:2006.

Results and discussion

The main factors determining the quality of raw milk are the total bacterial count and
enumerations of somatic cells. The milk obtained from healthy dairy animals contains a small
number of bacteria.

Obtained results of this study have shown low microbiological contamination of analyzed
samples with mean value of total bacterial count (TBC) of 325.000 CFU/mL and mean value of
number of somatic cells 218.000 /mL.

According results and the National Regulative (Official Gazette of R. North Macedonia
151/2011) analyzed samples of milk can be classified as I class milk.

Table 2. Assessment of microbiological quality of raw milk
Total bacterial count 325.000 CFU/mL
Enumeration of somatic cells 218.000 somatic cells/mL

After milking, milk is cooled, which additionally influence the dynamic of microbial
process. Organisms unable to grow at refrigeration temperatures remain at low numbers, implying
that temperature is an important factor contributing to the prevalence and proliferation of specific
organisms in the milk. According literature data the conditions during storage and transport in
refrigerated tanks cause the raw milk microbiota to change from predominantly Gram-positive to
predominantly Gram-negative microorganisms as they grow. Gram-negative bacteria usually
account for more than 90% of the microbial population in cold raw milk that has been stored. The
Gram-negative flora is composed mainly of psychrotrophic species of Pseudomonas,
Achromobacter, Aeromonas, Serratia, Alcaligenes, Chromobacterium, Flavobacterium and
Enterobacter (Garcia-Armesto et al., 1997; Martins et al., 2006; Serhaug et al., 1997; Ryser, 1999;
Torkar and Teger, 2009).

To avoid the increase of the number of microorganisms the European Regulative 853
(2004) recommends that immediately after milking, milk must be held in a clean place designed
and equipped to avoid contamination. It must be cooled immediately to not more than 8°C in the
case of daily collection, or not more than 6°C if collection is not daily. During transport the cold
chain must be maintained and on arrival at the establishment of destination, the temperature of the
milk must not be more that 10°C (Regulation EC 853, 2004).

The microbiological quality of milk is affected by storage temperatures and time taken in
milk transporting. The longer the time taken to transport the milk, the more likely the milk is going
to spoil. The rate of cooling and milk handling procedures during and after milking are also
important in determining the quality of milk (John, 2016).
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Conclusions

The safety of raw cow milk is influenced by a combination of management and control
measures along the entire dairy supply chain. Control of animal health, adherence to good milking
practices, and control over milking parlor hygiene are important in reducing the microbial load in
raw milk.

Producers should ensure that good agricultural, hygienic and animal husbandry practices
are employed at the farm level. Therefore, implementing the proper hygienic control is essential to
ensure the safety and suitability of milk for its intended use.
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Abstract

The agro complex as a whole, and within it, the dairy industry, is one of the key economic sectors
in the economy of the Republic of North Macedonia, which is why it is necessary to continuously
develop according to the world trends for the productions of milk and dairy products.

The main goal of this paper is to point out the significance of the strategies for successful
performance of the business entities of the dairy industry in the domestic and foreign markers.

Key words: dairy industry, economy, milk, milk components

Introduction

The Republic of North Macedonia has favorable natural conditions for the production of quality
food products. But today's favorable natural conditions are no longer sufficient guarantees of
success in this field. The key to success lies in the synergy of natural conditions by implementing
new scientific, technological and marketing achievements. In addition to indicating the importance
of strategies for successful performance, the current situation in the dairy industry in the Republic
of North Macedonia should be determined. Especially the role of the economic entities-producers
of milk and dairy products in the foreign trade of the Republic of North Macedonia, to offer
solutions for the creation of appropriate international marketing strategies. Which will enable
increase of the participation of the Macedonian milk processing capacities in the international
trade. To assess the marketing component of the business operations of the entities from the dairy
industry.

1. Analysis of the market of milk and dairy products in the Republic of North Macedonia

In order to determine the current situation in the dairy industry in the Republic of North
Macedonia, it is necessary to first analyze the market for milk and dairy products through the
structure of the industry shown through the numerous livestock status and the volume of
production of raw milk in individual agricultural producers and agricultural enterprises . The main
goal of livestock production is providing the population with high quality livestock products, milk
and meat. In the Republic of North Macedonia, livestock farming is mostly present in the hilly
mountainous regions.
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Type of 2013 2014 2015 2018 2017
livestock
Table.1. Number of

livestock 2013-2017

Cattle 238,333 241,607 253,442 254,768 255,036
Sheep 731,828 740,457 733,510 723,295 724,555
Goats 75,028 81,345 88,064 101,669 107,466

Acording to the State Statististical Office date, in 2017, compared to 2016, the total number of
cattle increased by 0.1%. The number of cattle in individual agricultural holdings decreased by
0.5%, while the number of cattle in the business entities increased by 22.5. Increase in the number
of sheep was registered at individual agricultural holdings by 1.0%, while the number of sheep
decreased by 19.7% among the business entities. In the same period, the number of goats in
individual agricultural holdings increased by 6.2%, while in business entities it decreased by
20.7%.

years dairy average dairy average number average

COWS lactation sheep lactation of milking
per milking by

sheep goats number

of goats
2013 126.517 3.009 51.805 278
2014 126.779 3.053 53.781 253
2015  127.663 2.828 63.948 243
2016  132.332 3.046 529.600 78 70.082 276
2017  137.461 2.867 510.893 69 76.548 251

Table.2. Number and condition of dairy cows, sheep and goats in the Republic of North
Macedonia for the period 2013-2017

In 2017 the number of dairy cows increased by 3.9% or by 5.129 heads, as well as the number of
cattle over 2 years by about 1.8% or 2.972 heads, while the number of cattle up to 1 year decreased
by 6.3 % or 4.228 heads.

Severtal unfavorable years for livestock farmers (2015 blue-tongue disease, 2016 squat skin), led
to a reduction in the share of stock fund that resulted in a decrease in the quality of the milk that
had an impacr on the price.

bl

Table.3. Average purchase prices, sheep, goats, cow milk for the period 2013/2018
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2. Participation of the milk and dairy products in the foreign trade of the Republic of North
Macedonia

The agro complex is the only sector that fully and solely provides food for people and means
for developing and organizing agro-industrial production. About 150 million households around
the world are engaged in milk production. In most developing countries, milk is produced by meat
producers, and milk production contributes to the resilience of households. In the global milk
production, cow milk is the main contributor (83%), followed by milk from unconventional
sources (14%), goat (2%), sheep (1%) and camel (0.3%).

3. International trade in milk and dairy products

International trade allows establishing equilibrium between: production, demand for milk and
dairy products (imports), sales of market surpluses (exports) to countries of the world. It also has
fundamental relevance for the development of every world economy because it provides the
provision of some of the food needs globally.

4. Suppliers of milk and dairy products of the Republic of North Macedonia

The main suppliers of milk and dairy products of the Republic of Northe Macedonia in the
period 2006-2009 are Germany, Serbia, Slovenia, Croatia, Austria, France, the Czech Republic,
Bulgaria, the Netherlands and Italy.

5. Conclusion

From all of the above, we can conclude that the dairy industry in the Republic of North
Macedonia has huge opportunities for applying marketing as a business concept of work or
business philosophy. Long-term and successful performance on the domestic and especially
foreign markets cannot be imagined without well-organized, planned and implemented permanent
development activities based on the principles of marketing, i.e. acceptance and application of
marketing strategies at the macro and micro level. In order to support and increase the
competitiveness of Macedonian export-oriented producers of milk and dairy products, it is
necessary to apply the instruments and measures of the agrarian policy that refer to:

v Subsidizing the market price of milk and dairy products.
Direct production subsidies.

Subsidizing inputs and

Export subsidies.

ANRNEN
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Abstract

When the greenhouses are concerned, a key factor for profitable production is primarily the
choice of location where they will be raised, but soil quality is a major prerequisite for their long-
lasting sustainable production. The usual practice in these production units is the addition of
large quantities of natural or artificial fertilizers in order to maintain intensive production.
Unfortunately, in many countries around the world, crop growers add natural or artificial
fertilizers to the "rule of thumb" principle. This practice in many cases results in excessive soil
loading with nitrogen, phosphorus, potassium, humus and other substances. Such excessive and
often uncontrolled fertilization of the soil has numerous unwanted consequences such as: an
unplanned increase in other nutrients, problems with their solubility and availability for plants,
soil salinization, contamination of the soil with toxic substances, reduced yield and product
quality, eutrophication of waters and even harmful effects on human health. Therefore, the only
way to plan an accurate fertilization strategy is regular agrochemical analysis of the soil. This
approach is the best indicator of soil fertility and directly points to the need for additional
nutrient input on a scientific basis, in order to achieve high quality yields and environmental
protection.

Keywords: greenhouses, natural and artificial fertilizers, uncontrolled fertilization

Introduction
In recent decades, cultivation of vegetable crops under greenhouses has been on the

rise [1], due to the numerous advantages that result in a greater and better quality yield [2].
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Historically viewed, the initial idea for greenhouses production is a result of the need to
cultivate heat-demanding species during the winter season, because in the greenhouses (as
permanently closed units) a higher temperature, absence of wind and natural precipitation is
achieved. At the same time, compared to crop production on open surfaces, the technology of
growing crops in greenhouses enables cultivation of many species. Although the choice of
crops depends primarily on the final economic result, the most commonly grown vegetable
crops are tomato (Solanum lycopersicum), pepper (Capsicum annuum), cucumber (Cucumis
sativus), onion (Allium cepa), garlic (Allium sativum), carrots (Daucus carota), eggplant
(Solanum melongena), etc.; species that generally grow during the hot season of the year.
However, due to the need of maintaining a profitable production, the usual practice in these
production units is the addition of large quantities of natural or artificial fertilizers, which often
burden the soil with increased nutrient accumulation [1].

The quality of the soil in the greenhouses and the need for fertilization

The management of soil fertility in the greenhouses is of primary importance for
obtaining optimum plant production and long-term viability, which largely depends on the
complex interactions between the biological, chemical and physical properties of the soil. Many
of these soil properties change naturally relatively slowly, but in high-temperature conditions
(especially in greenhouses raised in warm areas), these changes occur rapidly as a result of high
temperature and high agronomic intake of water and fertilizers. Whether the cultivation of
plants is directly in the soil or in containers, the soil must have adequate characteristics for
development of vegetable crops. Unfortunately, in many countries around the world, crop
growers add natural or artificial fertilizers by the ‘rule of thumb’ principle, which is a practice
that in many cases results in excessive soil loading with nitrogen, phosphorus and potassium.
Therefore, in order to find an optimal solution for the plant nutrition, it must be clear which
processes in plants are sensitive to nutrient concentrations and how they will affect the
development, yield and quality of plant production.

Decision-making in fertilization strategy must be based on the answers to these specific
questions:

e I[s the soil, with its available nutrients suitable for plants that grow on it?
e What are the critical values of the necessary plant nutrients;

e How effective would the application of natural or artificial fertilizer be and how much
of it should be applied?

The only way to precisely plan the soil fertilization strategy is the agrochemical analysis of the
soil right before the planting of the crops [1]. This analysis is the best indicator of soil fertility,
i.e. its current capacity and the level of available nutrients. It directly indicates the need for the
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introduction of natural or artificial fertilizers on a scientific basis in order to achieve high
quality yields and environmental protection [3]. In the Republic of N.Macedonia this practice is
regulated by the Rule-Book on the rules and procedures for organic production. According to
these guidelines, prior to every use of fertilizers and every three years respectively, it is
necessary to perform agrochemical analysis of the soil for determining the content of the
available quantities of N, P, K, the content of organic matter, pH and EC values. Then, based on
the findings and recommendations from the laboratory where the agrochemical analysis was
carried out, a decision is made on the use of fertilizers for maintaining or improving fertility of
the soil [11]. Only in this way would it be possible to avoid the shortage or excess of nutrients
in the soil and determine the exact fertility rate for each crop [1].

Essential nutrients for growth and development of plants and their availability in the soil
in the greenhouses

As plants are capable of independently synthesizing all the organic compounds needed for
their development, they only need certain inorganic compounds as addition. A total of 16
inorganic elements are essential for their growth and development, as shown in Table 1.

TABLE 1
Essential nutrients and forms in which they are taken up by plants

Macronutrient Chemical form Micronutrient

Carbon (C) CO2 Iron (Fe) Fe2+
Oxygen H20 Manganese (Mn) Mn2+
Hydrogen H20 Zinc (Zn) Zn2+
Nitrogen (N) NO3-, NH4+ Copper (Cu) Cu2+
Phosphorus (P) H2PO4-, HPO42- Boron (B) H3BO3
Sulphur (S) SO42- Molybdenum (Mo) Mo0O42-
Potassium

(K) Calcium K+ Ca2+ Chlorine (Cl) Cl-
(Ca)

Magnesium (Mg) Mg2+

Like all soils, greenhouse soils contain natural reserves of these micro and macro nutrients, but
only a small part of them are easily accessible to crops. These are mainly nutrients in the soil
solution (nitrates, magnesium, potassium and sulphates), but their amount is often low and
insufficient for greenhouse crops that have high nutritional demands [1]. Therefore, the
greenhouse ‘super’ intensive production regularly requires introduction of fertilizers by the
growers themselves [4]. But the added natural or artificial fertilizer is an external input of
nutrients and can have a dual effect: positive one (maintaining and increasing the production
capacity of the soil), and a negative one (contamination of the soil with toxic substances).
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Potentially good indicators for the total amount of nutrients in the soil in greenhouses are the
quantities of nitrogen, phosphorus, calcium, magnesium and potassium.

Opposed to the open surfaces, the natural cycles of nitrogen in the greenhouses are disturbed
due to the lack of precipitation, so its atmospheric deposition into the soil is almost
insignificant. Therefore, the major source of nitrogen in the soil is the organic matter that
incorporates over 90% of the soil nitrogen. Although the remains of plant crops are also a
significant source of nitrogen, they are rarely left in the greenhouses (as to avoid the risk of
diseases), so in these ecosystems only the remains of the roots contribute to the addition of
nitrogen in the soil. This is especially emphasized if the roots of leguminous plants are
concerned. Therefore, a very important source of nitrogen for the soil is manure and this is the
reason why most of the greenhouses owners regularly use it as soil fertilizer. The amount of
nitrogen it provides varies depending on the type of livestock (age, diet), method of
cultivation, rate and method of application. For example, the cattle manure can contain 5-18 kg
N / t, almost half of which quickly converts into nitrogen forms that are easily accessible to
plants. Thus, due to the higher temperatures in the greenhouses, such transformations take
place much faster than on open surfaces, which is another reason for its frequent use [1].

Phosphorus is an essential element for energy metabolism, especially for photosynthesis,
breathing and biosynthesis of nucleic acids in the plant. Since it is easily movable in the plant,
its insufficiency immediately reflects the structure of the leafs. The soil contains numerous
organic and inorganic phosphorus compounds, with inorganic forms representing 50-75% of
total phosphorus that are related to aluminum and calcium compounds [1]. Phosphorus
requirements for plants during the rapid growth period range from 0.3-0.5 kg/ha per day [9],
while in greenhouses these requirements are even greater due to intense plant growth. Although
in cultivated soils phosphorus is present in abundance (about 1100 kg/ha), most of the
greenhouse owners add fertilizers or manure rich in phosphorous several times a year, that
increases its concentrations in the soil to maximum amounts [1].

Potassium has numerous regulatory roles in plant growth and development (synthesis of lignin
and cellulose, regulation of photosynthesis, cell structure creation, cofactor in the activation of
more than 50 enzymatic systems). Because of this, plants have high nutritional potassium
requirements, and it is often added to the soil from external sources. Since it is easily movable
through plants, its insufficiency immediately reflects on the surface of the leafs (leaf necrosis)
and the taste of the crops.

Consequences of uncontrolled soil fertilization

There are numerous cases that confirm excessive use of natural and artificial fertilizers
in order to improve soil characteristics. For example, during an examination of the use of
fertilizers and their impact on soil in China, it was found that the excessive application of
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nitrogen and phosphorus fertilizers was up to 5 times higher than the actual crop requirements
and over 35% of the surveyed greenhouse grown tomato crops received > 1000 kg N/ha [8].
There is data showing that in the greenhouses concentrations of nitrogen, phosphorus,
potassium and the amount of humus increases with the increase in the number of years planted
and their peak values are observed after 5-10 years [7]. This is due to the continuous input of N,
P, K ‘from the outside’, without monitoring their consumption by the plants themselves.
Excessive and uncontrolled fertilization of the soil has numerous negative consequences. For
example, the use of combined fertilizers can help supply the soil with one nutrient but it can
result with an unwanted increase in other nutrients. At the same time, the excessive use of
natural and artificial fertilizers leads to soil salinization, which is especially harmful for young
plants, that leads to drying of the root system and reduces the ability of the root to soak water
[5]. The frequent practice of adding large volumes of nitrogen fertilizers increases the
concentrations of nitrates in the plant parts used in human consumption, as well as their levels
in groundwater to amounts harmful to human health. Therefore, determining the correct input of
nitrogen in the greenhouses is one of the biggest challenges for the owners of these production
units. For example, one correct application of nitrogen would involve the input of 20-40 kg
N/ha during the planting of the crops, followed by a few more applications during the growing
period [1]. In addition, due to the protection of groundwater from nitrates originating from
agricultural sources, the use of manure must not exceed 170 kg N/ha annually [11]. Artificial
fertilizers rich in phosphorus, nitrogen and potassium are an important source of trace elements
that cause soil pollution. Studies have shown that especially phosphate fertilizers contain high
amounts of As, Cd, Cu, Cr, Ni, V and Zn, of which Cd values were several times higher than
the maximum allowed in different countries [6].

Although phosphorus does not directly affect human health, it reduces the yield and quality of
crops. In addition, its excessive concentrations can cause problems with the solubility of other
nutrients and their unavailability for plants. Thus, part of the phosphorus introduced through
artificial fertilizer or manure is used by plants the same year of application, but a significant
part accumulates in the soil as a residual phosphorus that can be used for many years after. On
the other hand, excessive concentrations of phosphorus in the soil are a direct danger for
eutrophication of waters, which in turn leads to the emergence of another environmental
problem [9]. High concentrations of potassium, according to studies, improve the taste of
tomatoes and also increase the concentration of B-carotene and lycopene in them. However, its
high concentrations often lead to antagonistic restrictions in the intake of calcium and
magnesium [5]. The high concentration of humus in the soil affects the behavior of the trace
elements, especially in terms of the strong fixation of Cu which provokes toxic effects in
livestock food [10]. These are just a few of the many harmful consequences of uncontrolled
addition of nutrients to the soil. Today, with numerous examinations, the boundaries of the
minimum and maximum concentrations required for most of the plant crops are clearly
determined. Therefore the best strategy is that their representation in the soil is being kept
slightly higher than their critically satisfactory values. Accordingly, in order to prevent the
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negative effects of excessive and uncontrolled soil fertilization, balanced fertilization schemes
are needed. They must be based on knowledge of the adequate plant nutritional needs in
correlation with soil reserves of nutrients, which are determined solely by regular agrochemical
soil analysis.

Conclusions

v' The cultivation of vegetable crops under greenhouses is a trend that is growing
worldwide due to the many advantages it offers (organic and intensive production of
various crops, economic benefits, etc.)

v" Greenhouse soils contain natural reserves of these micro and macro nutrients, but their
amount is often low and insufficient for greenhouse crops that have high nutritional
demands. Therefore, the greenhouse ‘super’ intensive production regularly requires
introduction of fertilizers by the growers themselves

v In many countries around the world, crop growers add natural or artificial fertilizers by
the ‘rule of thumb’ principle, which is a practice that in many cases results in
excessive soil loading with nitrogen, phosphorus and potassium

v This excessive and uncontrolled fertilization of the soil has numerous negative
consequences (unwanted increase in nutrient concentrations, soil salinization, drying
of root systems of plants, decreased ability of the root to absorb water, eutrophication
of water with nutrients of agricultural origin, and danger for human health)

v In order to prevent the negative effects of excessive and uncontrolled soil fertilization,
balanced fertilization schemes are needed. They must be based on knowledge of the
adequate plant nutritional needs in correlation with soil reserves of nutrients

v Therefore, the only way to plan an accurate fertilization strategy is regular
agrochemical analysis of the soil. This approach is the best indicator of soil fertility
and directly points to the need for additional nutrient input on a scientific basis, in
order to achieve high quality yields and environmental protection
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Abstract:

Meat paté belongs to the group of meat products that have the highest consumption on the market.
They are usually produced from the internal organs (liver) of cattle and pork or chicken meat. The
paper presents the technological procedure for obtaining chicken paté from MDM (mechanically
deboned meat) and chicken legs. Sensory evaluation shows a good taste with an average grade of
4.3, odor 4.4 and a lower score for consistency 3.6. The proposed technological procedure enables
the production of chicken meat paté for home conditions.

Key words: meat paté, sensory evaluation, quality, technology

Introduction

Meat and meat products represent high-quality foods of high nutritional and biological value,
especially because of protein content; (Drljaci¢ et al., 2010). Intensive livestock production
involves the breeding of a larger number of animals in a small area, with constant maintenance of
their health and increasing productivity (Drljacic¢ et al., 2010).

Poultry is a product that is categorized as containing high nutritional value and dietary
characteristics. This meat has always been demanded by consumers, satisfying the tastes of the
most demanding consumers. Poultry meat is consumed equally throughout the year, regardless of
the season, and new poultry breeding technologies contribute to the increase in consumption. The
processing industry uses a part of poultry for the production of various meat products such as
sausages, cans and paté, (Vasilev & Kitanovski, 2005).

Poultry paté is produced from boiled mechanically separated meat of various poultry, skin, and
internal organs of poultry, grease or fatty tissue of poultry, soup, additional ingredients and
additives. They contain at least 15% minced liver, poultry meat, chicken meat or turkey meat that
can be placed on the market as a liver patch, poultry paté, chicken pate and turkey paté.

The paper describes a technological procedure for the production of chicken paté in laboratory
conditions with additional ingredients for improving taste and addition of natural stabilizers.

Material and methods

Raw material, spices and equipment for the production of poultry pité

As a test material, chicken MDM (Mechanically Deboned Meat) and chicken legs were used to the
required consistency. Chicken soup and 60 ml of olive oil, butter and 10 g of starch as a natural
thickener was added in the mixture. As for the spices salt, pepper and parsley were used. A piece
of chicken MDM and chicken legs as well as added ingredients were blended until a homogeneous
mixture was obtained. This kind of mixture was placed into a bowl where the spices were added.
Then the mixture was boiled for about 40 minutes on low heat. The technology of paté was done at
the Laboratory for quality control of meat products at the Faculty of Biotechnical Sciences, Bitola,
and R. N. Macedonia.
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Sensory analysis

After obtaining appropriate consistency, the paté was prepared for sensory analysis. The analysis
was done by students at the Faculty of Biotechnical Sciences. There were total of 11 participants.
The representative properties of the paté were assessed using the method of corrected five-scaled
point system and rating method (Radovanovi¢ & Popov-Ralji¢, 2001/2002). The examination of
the sensory characteristics comprised: odor, taste, color, and consistency. For each of the
examined properties, a coefficient of importance was determined. The assessed properties are
evaluated with grades 1 to 5. The estimate for each property is multiplied by the coefficient of
validity, and their sum expressed in percent (%) denotes percent of the maximum possible quality.
When this is divided by the sum of the coefficient of validity (X = 20), a weighted average value,
i.e. a general quality assessment of the examined paté is obtained.

Results and Discussion
The performing the whole technological procedure was performed on a satisfactory hygienic level,
cutting on Inox tables, using a specialized set of butchers knives and gloves.
The technological production process includes multiple steps:

1) Cutting (preparing meat of required pieces);

2) Adding of additives and spices;

3) Blending the mixture

4) Boiling about 40 minutes on low heat

5) Placing the paté into a small separate bowls

6) Cooling at the temperature of 0-4°C
Figurative presentation of chicken paté production technology

a) b)
Figure 1. Chicken legs and chicken MDM (Mechanically Deboned Meat)
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Figure 2. Adding of meat and additives into a blender
The next technological step is boiling the mixture along with the spices that have been spilled
through continuous mixing until we get a thicker consistency.

a)

Figure 3. Boiling about 40 minutes on low heat with spices and prepared chicken paté

The results of evaluating the properties by the evaluators are shown in Table 1.

Table 1 Sensory analysis of chicken paté

Selected quality indicators Score
Odor 4.4
Color 4.2
Taste 4.3
Consistency 3.6
x 4.12
% of maximum quality 82.40

As of Table 1, it can be determined that the paté has been shown to be a satisfactory sensory score,
with most of the scores being obtained for the odor 4.4 and the taste 4.3. The lowest score was
obtained for consistency of 3.6, as a result of the lower fat content that was used as well as the
used MDM. Consistency appeared runny. It is necessary to store the paté in the refrigerator at a
temperature of 0-4 ° C in order to obtain the necessary consistency. The color rating was 4.2,
probably due to the raw used material.

Kolbabek et al., (2018) evaluated the sensory traits of several patés made from liver and less
valuable fresh or frozen meat cuts (neck, brisket and plate) of eland and cattle. Four batches of
paté made from fresh and frozen material (45 and 90 days) were tested by 35 panellists using
sensory profiling method with 14 descriptors. The authors reported that chicken liver batches
scored better in sensory traits of overall appearance, pleasantness of taste, colour and intensity of
colour, colour hue and textural friability, overall texture and of pleasantness of consistency. Our
results are similar with the aforementioned expat regarding the consistency.

Conclusions
The following conclusions can be made on the basis of the foregoing production technology:

1) The meat used for chicken paté production meets the quality criteria and provides a tasty
product; which is confirmed by the results obtained from the sensory evaluation;
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2) The manufactured chicken paté fulfill the basic hygienic regulations because the equipment, the
machines and the auxiliary materials are made of stainless steel so that the possibility of
microbiological contamination is reduced to a minimum.
3) The proposed technological procedure enables the production of paté using various spices or
enrichment with functional components.

References:

Drjadié A., Krsti¢ M., Markovié R., Sefer D., Puri¢ J., Balti¢ Z.M., 2010. Uticaj tufozela, kao
dodatka hrani na mesnatost razli¢itih kategorija svinja. Tehnologija mesa 51, 1, p.12-17.
Kolbabek, P., Maxova, P., Koufimska, L., LukeSova, D., Kotrba, R., 2019. Sensory Evaluation
of Liver/Meat Paté Made from Fresh or Frozen Eland Meat and Beef. Scientia Agriculturae
Bohemica, 50, p. 71-79. DOL: 10.2478/sab-2019-0011

Vasilev K, Kitanovski D. Technology of poultry meat and eggs. Faculty of Biotechnical
Sciences, St. Kliment Ohridski, University, Bitola, 2005, p.190-313, Print ISBN 9989-870-37-
3.[in Macedonian].

Radovanovic R., Popov-Raljic J 2000/2001. Senzorna analiza prehrambenih proizvoda, Belgrad,
p.242-245.

71



Scientific Research of the Union of Scientists in Bulgaria — Plovdiv, series B.
Natural Sciences and Humanities, Vol XIX, ISSN: 1311- 9192 (Print), ISSN:2534-9376
(On-line), Balkan Conference ”Healt and Food Technologies”, 27-28 June 2019.

MOTEHIUMAJTHOTO JIENCTBUE HA T'PEJIMHA B YEPHUSI JIPOB
HA JMETUYHO MAHUIIYJINPAHU )KEHCKU IIJIBXOBE YPE3
I'PEJIMHOB PELEIITOP GHS-R1
H. Ilenkosa', I1. Xpucuen?, E. Auraauc*, Il. Aranacosa’, K. I'eopruena’
1. Kareapa mo AHaToMusi, XUCTOJIOTHS H eMOPHOJI0THA, MeIMIMHCKH
Yuusepcurer Ilinosaus, bbarapus.

2. Karenpa no ®usuosorus,

Memuuuncku Yausepcuret [Liiosaus, bbiarapus.

*Crynent, MennunHcku daky.arer,

Memununcku Yausepcuret [Liiosaus, bbiarapus.

GHRELIN POTENTIAL ACTIONIN THE LIVER OF DIETETIC
MANIPULATED FEMALE RATS VIA GHRELIN RECEPTOR GHS-R1
N. Penkova', P. Hrischev?, E. Antalis*, Pepa Atanassova’', K. Georgieva®
1. Dept. of Anatomy, Histology and Embryology,

Medical University of Plovdiv, Bulgaria.

*Student, Medical Faculty, Medical University of Plovdiv, Bulgaria.

Abstract

Ghrelin interferes with metabolic processes in hepatocytes through the central
mechanisms such as the release of growth hormone from adenohypophysis, activation of
hypothalamic neurons producing the orexigenic neuropeptide Y. The latest research shows a
direct effect of ghrelin on the adipocytes and lipogenesis. In hepatocytes the activation of
GHS-R1a increased triglyceride synthesis. The aim of our study is to investigate the
immunohistochemical expression of ghrelin receptor GHS-R1 in the liver of female rats
treated with a high-lipid high-carbohydrate diet as an evidence of the direct role of gralin in
the hepatic metabolism. Material and methods: Female Wistar rats (n=8) were treated with
a high-fat-high-carbohydrate diet (HFHCD) for 16 weeks. Control rats (n=8) were fed for 16
weeks with a standard rat chew. Body weight, BMI, total cholesterol and HDL cholesterol
were measured at baseline, periodically and at the end of the experiment.
Immunohistochemical study (IHC) was performed on the liver of the both groups with
primary ghrelin receptor antibody GHSR1 (goat polyclonal antibody GHSR-1: sc-10351 -
Santa Cruz Biotechnology USA). Results: The HFHCD female rats had biometric data
including obesity, changes in BMI and serum cholesterol levels that showed development of
metabolic syndrome. IHC reaction in the liver of the control group was negative. In the liver
of rats treated with HFHCD, we detected expression of GHS-R1. The ghrelin receptor was
positivized in small groups of hepatocytes located around central viens and periportal
spaces. Conclusin: The presence of ghrelin receptors in hepatocytes allows ghrelin to
interfere directly in their metabolism and lipogenesis. Expression of the ghrelin receptor in
liver can be used as one of the biomarkers for the detection of metabolic syndrome and
diseases associated therewith.

Keywords: ghrelin, GHS-R1, rat, liver, lipogenesis
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BbBenenne ['pennHBT ce HaMecBa B META0OIUTHHUTE TPOIECH B XEHMATOIUTHTE Upe3 ICHTPATHH
MEXaHU3MH KaTo OCBOOOXKIaBaHE Ha PACTEXKHHUSI XOPMOH OT aJeHOXUNo(pu3aTa, akTUBUPaHE Ha
XUIMOTAIAMYCHU HEBPOHH, TIPOIYITUPAIIN OPSKCUI'CHHUS HEBPOIIENTHA Y W JPYTH ITBTHINA, KOUTO
perynupar npuema Ha XpaHa, TelIecHOTO Terio u ymmnoreHe3ata (Cowley et al., 2003; Mason et al.,
2014). ITocnemHuTe MPOYYBAHMS ITOKA3BAT JUPEKTHH €(PEKTH Ha TPENHA BHPXY AIUIOIUTHTE H
JuroreHes3ara B OstaTa MacTHa ThKaH upe3 rpenuHoBu peuentopu GHS-R1 (Davies et al., 2009).
B xenarouuture, aktuBupanero Ha GHS-R1 oT rpenunHa nosumiaBa CHHTE3a Ha TPUTTIHLIEPUIH
Ype3 eKCIpecHsTa Ha TeHH, cBbp3anu ¢ aunorenesata (Li et al., 2014). Hopmanaure ¢pyHKuuu Ha
YepHHS Opo0 ca OT KIIOYOBO 3HAUCHHWE 32 PAa3BHTHETO Ha METaOOJIHTHHS CHHIPOM.
HeankoxonHara 4epHOAPOOHA cTearo3a € YeCTO CPELIaHO ChCTOSHHUE NPH 3aTIBCTABAHE M CE
npreMa Kato npeAlecTBEHUK Ha MeTabomuTHUs cunapoM (Petta et al., 2016). ['penuHBT BEpOSITHO
ydacTBa B Pa3BUTHETO Ha TOBa CBHCTOSIHME, Thil KaTo ydyacTBa B peryJanusra Ha JIMIUAHUS
MeTabonm3bM Ha xenaronurute (Marchesini et al., 2003; Uribe et al., 2008; Li et al., 2014).

Ies Lenta Ha Hamara paboTa € 1a ce NpOoy4Yd UMYHOXMCTOXMMHUYHATA €KCIPECHs Ha TPEIHHOB
peuentop GHSR1 B uepHust 1po6 Ha >KEHCKH ILTBXOBE, TPETHPAHU C BHCOKO-JIUIHIHA BHCOKO-
BBIJIEXUJpPAaTHA JAWETa, B JOKA3aTeJICTBO 3a OUPEKTHATa POJIi Ha TIpelMHAa B YEPHOIPOOHUS
MeTabOoIM3BM.

Marepuan u MeToau JKeHcku mrexoBe ot mopoaara Wistar (n=8) 0sixa XpaHEeHH B IPOABIIKCHHE
Ha 16 cenMuUIM ¢ BUCOKO-JIMMHIHA BUCOKO-BbIiiexuapaTHa queta BJIBB nuera. Kontponna rpyna
Wistar sxeHcku 1mrpxoBe (n=8) Osxa XpaHEHW 3a CBIIMSA IEPHOJ OT BpEME ChC CTaHAApTHA
BUBapHa. B Ha4anoTo, meproauyHO U B Kpas Ha EKCIepUMEHTa Oelle N3MEPBAaHO TAXHOTO TErJo,
BMI, o611 xomnectepon u HDL xonecteposn. Ha 16-ta ceamuIia mibpxoBeTe 0sXa JACKaTUTHPAHU.
UYepHust 1pob Ha XKHUBOTHHUTE OT ABeTe rpymu cien ¢ukcarus B 10% (opManuH U BKIIOYBaHE B
napadun Oemre nmpoyuBan uMyHoxucToxuMu4HO 1o ABC merona ¢ ABC Staining System (Santa
Cruz Biotechnology, USA) c¢ mepBu4HO aHTHTANO 3a TpenmHOB pementop GHSR1 (goat
polyclonal antibody GHSR-1: sc-10351 - Santa Cruz Biotechnology USA).

PesyaraTu IlomyueHure pe3ynraTu Moka3Baxa, 4e OMMUTHATA TPpyIa AMETHYHO MaHHITYyJTUpaHH
JKeHCKH IurbxoBe ¢ BJIBBJI 3amouBaT ja moBUILABaT TErjIOTO c¢d OT 11-Ta ceamuua HaTarhbk,
KOETO Ce 3ama3Ba JI0 Kpas Ha ekcrepuMmenta (16-ta cegmuna). Ternmo Ha ekcrepUMeHTalTHATa
rpyma (g) ot 11 ceam. 1o kpas Ha ekcriepuMenTa #P=0.078, *P<0.05 nueTHYHO-MaHUIYJIUPaHU
c/y xouTponHH. B kpas Ha excnepumeHTa (16-Ta ceaMuIa) TUETUIHO MAHUITYJIMPAHUTE KUBOTHH
nmaxa no-Bucok BMI B cpaBrHenwue ¢ korTpoHUTe (0.69 + 0.02 g-(cm?)~! ¢/y 0.63 £ 0.02 g-(cm?)"
. P<0.01). B xpas Ha ekcliepuMeHTa CepyMHaTa KOHIEHTpalus Ha OOLIMs XoJecTepos Oere
CUTHH(HKAHTHO TIO-BHCOKA TPH JTUCTUYHO MAHUMYJIUPAHUTE IKUBOTHH, CBHIOCTABEHU C
koHTponuute (2.00 + 0.09 mmol-17! c¢/y 1.67 £ 0.10 mmol-1", P<0.05). Beme ycranoBeH
CUTHH(HKAHTCH OCHOBEH e(eKT Ha nuerata. JKEHCKUTE TUTbXOBE OT JMETHYHO-MAaHUIYJIHpaHATa
rpyna umMaxa no-HUCKM KoHueHTpauuu Ha HDL-xonectepoin cipsiMo Te3u OT KOHTpoJIHATa rpyna
(1.11 £ 0.05 mmol-17' ¢/y 1.31 £ 0.05 mmol-1-, P=0.01).

EnvHuuHE XenmaTonmuTH OT 4YepHHs Apo0 Ha KOHTPOJIHATAa Tpymna >KEHCH IUTbXOBE
MoKa3zaxa cjaba UMyHOXHCTOXHMHUYIHA peakius 3a rpenuHoB peuentop GHS-R1. B wepnust apo6
Ha ONUTHATa rpymna JUETUYHO MaHUMylIupaHu mibxoBe ¢ BJIBBJl ycraHoBuxMe MHTEH3MBHA
excripecus Ha GHSR1. PeuenTopbT Ha rpenuH ce MO3UTHUBU3MPA B XEMATOIMTH, PA3IOIO0KECHH B
Pa3IMYHU y4acThLUM Ha 4YepHOAPOOHHUTE AedueTa - OKOJIO V. cantralis, MEXAWHHHTE 30HU U
MIEPUITOPTAITHUTE IPOCTPAHCTBA.
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@ur. 1. Yepen npob6 Ha KEHCKU
IUTbXOBE, KOHTposHa Tpyma. MXX
peaknust 3a rpennHOB penentop GHS-
R1. EqvHIYHA XemaTomuTH Che cnada
peaknust 3a GHS-R1. Y. x 200.

®@ur. 2. Yepen npo6 Ha IKEHCKU
mwrexoBe ¢ BJIBB/I. [TozutnBHa UXX
peakiust 3a rpenuHOB perentop GHS-
R1. Excnpecus na GHS-R1 B
XeMaToLUTU c HMHTEH3HBHA
nurora3MeHa peakuus 3a GHS-RI1.
Vi x 200.

Juckycuss B nHamero npoyuBaHe ycTaHOBsBaMe, ue JIOHrMTynuHanHata BJIBBJI Bomu 1o
3aTIBCTSABAHE W INPOMEHH B OMOXMMHMYHHMTE II0Ka3aTelM, XapakTepHH 3a pa3BUTHETO Ha
MeTaboJNTEH CHHAPOM. YCHOPEIHO C TOBAa Ce HAOJIO/aBa IOBHIIECHA EKCIIPECHS Ha TPEIIHOB
peuentop GHS-R1 B XxenaTouuTHTe Ha AUETUYHO MAHHUITYIMPAHUTE KEHCKH ILIBXOBE.
OpeKCHHOTEHHHAT XOPMOH TPENMH C€ CBBP3BAa C PA3BUTHETO HA XEMATOCTEOTO3a U
HeliHaTa IIporpecusta A0 HEAIKOXOJIHAa 4YepHOApoOBHA crearosa. IIpu TOBa MATOJIOTHMYHO
CHCTOSTHHE MIMa CBPBXaKyMyJIHpaHe Ha TPHUTIMICPUIN B XeMaTOUTUTE. [IpeKoMepHOTO oTiaraHe
Ha TPUITMIEPUAN B XEMATOLUTUTE NPOU3THYA OT MOBHIICHOTO JOCTaBsIHE Ha CBOOOAHHM MACTHH
KHCETIMHH B YepHHS APOO OT HAKOJIKO PA3NUYHH M3TOYHUKA: M3JHIIHI XPAaHUTEITHN Ma3HUHH, 110-
BHCOKO OCBOOO’KIaBaHE Ha CBOOOJHHU MACTHU KHCEJIUHU OT aJUIOLHUTUTE UPe3 JIUMONIN3a, KaKTO U
moBHIIIeHa XenatuTHa JuHorene3a de novo (Chalasani et al., 2012). HeankoxonHara uepHoIpoOHa
cTeaTo3a € YCTAaHOBEHa NpPH MAlMEHTH CbC 3aTIBCTABAHE, MUCIUNUAEMHS, HHCYJIUHOBA
pesuctenTHOCT U nmuaber tum 2 (Utzschneider et al., 2006). I'penun wamynupa depHOApOOHA
CTeaTo3a, yBEIMYaBalKH JIUMHAHOTO KAaNKOBO YHCIO M CBABPKAHUETO HAa TPHUIIIULEPUAU B
xenarouutute upe3 GHS-R1-3aBucum mexanm3pMm. [lo BpemMe Ha TepHOAM Ha EHEprUiiHa
HEJOCTaTBYHOCT €KCHO3UIMATA Ha TPEIMH MOXE Ja OrpaHM4M H3MOJI3BAaHETO Ha €Heprus B
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cneunuyHu Jena Ha Osuia MacTHa ThKaH upe3 GHS-R1-3aBucumo 3anbpikaHe Ha JHUIUAU B
agunonutute (Davies et al., 2009).

3axaouenne OnuTHATa TpyHa INTbXoBe, Tpetupanu ¢ BJIBBJl moka3zBa OHOMETpHYHM JaHHH,
BKITIOYBAIIH 3aTIBCTSABaHE, poMeHr B BMI cepyMHU HIBA Ha XOJIECTEPOII, KOUTO Ca XapaKTepHH
NpU Pa3BUTHE HA META0ONUTEH CHHAPOM. HalmuneTo Ha peenTopu 3a TPElHH B XEMaTOLUTUTE
MO3BOJISIBA HA TPEMHA J1a CE HaMecBa AWPEKTHO B TEXHUS MeTabOJHM3BM, BKIIFOUHTEIHO U B
CHHTe3a Ha IUnuIu. EKkciipecusaTa Ha pelenTopa Ha TPeUH B YepHUS ApoO MOXKe J1a ce M3MOI3Ba
KaTto eIUH OT OMOMapKepuTe IMpH MPOydYBaHE Ha METAOOJMTEHHS CHHAPOM U 3a00JsIBaHUS,
CBBp3aHH C HETO.
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Abstract

Tanacetum parthenium L. is a medicinal plant of the Asteraceae family, widely grown in the
large regions of the world. Folk medicine uses the plant as a analgesic, anti-inflammatory,
antipyretic agent. Scientific studies have found out that extracts of the plant contain some
groups of biogically active compounds: sesquiterpene lactones, flavonoids, pinenes and
volatile oils. Antispasmodic and anticancer agent is due to lactones. Hydroalcoholic extract
from T. parthenium L. inhibits growth of Leishmania amazonesis, Mycobacterium
tuberculosis and Mycobacterium avium. Insecticidal activity is due to monoterpenes, sedative
and light calming effect is determened by alpha-pinene. Clinic studies show anti-mucosal
action. Literary data indicate that the pharmacological effects of the separate ingredients of
the plant are lightly studied. Future experimental studies on the biological activity of
T.parhtenium will unveil opportunities about the therapeutical application of the extracts of
the plant.

Keywords: Tanacetum parthenium, biochemical and pharmacological review
BbBenenne

Tanacetum parthenium L. e neueObHO pacTeHme oT ceM. Asteraceae. Pasmpoctpanerno B Espoma,
Bankanure, ABcrpamms, Kwuraif, Snonms, CeepHa Adpuka, Kanama m CpenmHeHHTE IIaTy.
ApoMaTHO MHOTOTOAMIIHO pacTenue ¢ BucounHa 0,3—1 m. Jlucrara ca XbJITO3€JICHN NOJO0HN Ha
xpuzanteMa. [[bGTH ¢ XbATH 1BeTOBe OT oy o okToMBpu (Castleman, 1991; Jain,1999).
Tanacetum parthenium e wu3BecTHO ome MO clenHUTe HWMeHa: Matricaria parthenium L.,
XpuzanteMma napreHuyM, bakanabpcku 0yToH, Mapraputka, Canta Mapus, [luBa naiika, Jlaiika
I'panne, Maiika Ounka u apyru (Duke, 1985; Jackson, 1986; Meyer, 1934; Castleman, 1991,
Chavez, 1999).
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Hcropuyeckn 1aHHU

IIpe3 V B. np. Xp. — repuute ro Hapuyat ,llapreHuii — >KMBOTOCHACSBAIO CPEACTBO 32
MaHAINTE CTPOUTENH OT crpanara Ha [lapreHona. Ilpes I-Bu Bek ([{nockopna) ro M3Mona3Ba KaTo
antunupeTrk. (Chavez, 1999; Setty, 2005). B AHaure (MHAMAHINATE) MPUIAraT PACTCHUETO TPH
Kok U Oonku B ObOpernure. Hacenmenmero Ha Kocrapuka ro u3mossBa 3a mopoOpsiBaHe Ha
XPaHOCMUJIAHETO, KATO eMETHYHO U OYUCTUTEIHO CPEACTBO MpH IIHCTH. B Mekcnko e HaMepuiio
IPUIOKEHUE KAaTO CIAa3MOIMTUK 3a peryiaupane Ha Mensuca. IIpes XVIII-tu Bek. pacreHuero
noJrydaBa HazBaHueTo "CpeTHOBEKOBEH aCIHPUH,,.

XuUMHYEeCKH ChbCTAB

Haii-BaxHuTe OMOJOTMYHO AKTUBHH CHEAMHCHHS, M30JIMPAHU OT PACTCHUETO ca: ()IaBOHOWIH,
MMUHEHH, JICTJIMBU Macja U CECKBUTEPIICHOBHUTE JIAKTOHU, KATO OCHOBHHUSAT OT TAX € MAapPTECHOJH/I.
(Chavez, 1999; Heptinstall, 1992; Bohlmann, 1982).

CecKBUTEPIICHOBH JTAKTOHH

OT CeCKBUTEPIEHOBH JAKTOHU Hal-royiiMO € ChAbpKaHHeTO Ha mapreHounun (85%), cienBaH OT
aprexaHuH (25%), apTeMopuH, OankaHUH, KaHWH, KocTyHOuuA u ap. (Setty, 2008). M3omupanu B
YUCT BUJI CECKBUTEPIICHOBM JIAKTOHM IMPHUTEKABAT CHA3MOJUTHYHA AKTHBHOCT, KOSITO BEPOSITHO
CeJIbJDKU Ha MHXHOMpaHe Ha IPUTOKA Ha M3BBHKIIETHYEH KaJILMH B KJIETKUTE HA ChJOBATA IJIa]IKa
myckynatypa (Chavez,1999; Groenewegen, 1986; Williams, 1999). ®urypa.2.

CHy

Parthenolide Cogtunclos

HO,

Qe

Epoxysantamarin

@ueypa 2. Ceckeumepnenosu nakmonu om T. parhenium

dnapoHou M

W3omupanm ca cueguTe  (uiaBOHOMIHM:  O-xuppokcukamdepon  3,6-aumerunerep,  6-
XUAPOKCHKaM(epON TaHETHH, KBEPLETAreTuH 3,6-IMMETUIIOB e€Tep, allur'€HHH, TyTEOIHH, CAHTUH,
smeuanH u nentyepuaus (Williams, 1999; Williams, 1995; Long, 2003; Hall, 1979). ®urypa. 3.
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6-hydroxykacmpferol 3.6-dimethyl ether 6-hydroxykaempferol 3,6, 4'-trimethyl ether (Tanctin)

Queypa 3. @rasonouou om T. parhenium
Buosornyna akrupHoct Ha T. parthenium L.

ExcniepuMeHTamHu  U3CJIEABAHUS BBPXY PACTEHUETO YCTAHOBABAT IPOTHBOBB3IAIUTEIIEH,
Ba3OMJIATHPAIl, TPOTHBOMHKPOOCH M TPOTHBOPAKOB €(eKT, a KIMHUYHU EKCIePUMEHTH
pa3KpUBaT AHTUMUIPEHO3HA AKTUBHOCT.

Ilpomugosvsnarumennuam egekm € pe3ynTaT OT OJIOKHpaHEe CHHTE3a Ha MPOCTATIAHAWHM.
Excrpakrure ¢ xJ10po)opM OT JIKCTAaTa Ha PACTEHUETO ca OOraTH Ha CECKUTEPIIEHOBH JIAKTOHH. Te
OIOKMpaT CHHTE3a Ha BBH3MATUTEIHHUTE IIPOCTAIJIAHANHH B IDTBXOBE M UYOBEIIKU JICBKOIUTH.
Wuxnbupanero e HeoOpaTMMO M e(EeKTHT HE € pe3yiTar OT LHUTOTOKCHYHOCT. IIpoyuBanusTa
IIOKa3BaT, Y€ CHABPXKAIIUTE CE JUIOGHUIHN CHEIMHCHMS, PAa3IHMYHHA OT NMAPTEHOIMJI, MOraT Ja
OBlaT CBBP3aHU C INPOTHBOBB3MAIMTEIHATA AKTHBHOCT — HaMalsiBaHE Ha OKHCIUTEIHOTO
paspymaBaHe Ha 9oBemkuTe HeyTpodman (Sumner, 1992; Collier, 1980; Brown, 1997). Jlokazaro
e uHxuOupane Ha ¢ocdonumnaza A, B Tpombountute. Kakro n nHxubupane Ha mpocrariaHinuH
cuHTeTaszara ot napreHonuau. (Makheja, 1982; Pugh, 1988).

Baszoounamamupawusm egpexm ce cBbp3Ba ¢ 610k Ha K+ kananu (Barsby, 1992; Barsby, 1993), B
pe3ynTaT Ha KOeTo ce OJOKHpa OCBOOOKIABAHETO HA CEPOTOHWH M XHCTAMHUH OT KIIETKHUTE.
ExcrpakteT ¢ xinopodopm ot T.vulgare wuHXHOUMpa OCBOOOXKIABaHETO HA XHUCTaMHH OT
MICPUTOHCATHATE MACTHH KJICTKH HA IUTBX [0 PA3JIMYCH MEXAHU3bM OT TO3M HA KPOMOTJIMKAT H
KBEPIIETHH, KOUTO ca MHXUOUTOpU Ha MacTHUTE KieTku (Hayes, 1987).

Tlpomusomurpoben egpexm — T.vulgare mHXHOMpa pacTeka Ha TPAM-TIONOXKUTEITHH OaKTepUH,
Ipoxan v HUIKOBUAHU I'b0OU. (Chavez,1999) XunpoankoxosieH eKCTpakT oT BpaTurara morucka
pacrtexa Ha Leishmania amazonesis npu 1Cs;=29 mkg/ml, noxato quxmopomeTaHoBaTa (Gpaxmust
nuxubupa pactexa mpu 1Csp=3,6 pg / mL. [TapTeHONMUABT CBINO Taka HHXUOUpa Mycobacterium
tuberculosis 1 Mycobacterium avium Tipu MUHAMaJIHa HHXHOWpAIa KOHIEHTpAaIms oT 16, pect.
64 mkg/ml, crotBeTHO. (Tiuman, 2005).

IIpomusopakosa akmugnocm — TapTEHONHWJ W TIOJOOHM JIAKTOHM IIOKa3BaT MPOTHBOPAKOBA
aKTUBHOCT CpeIly HSKOJKO YOBEIIKH pAaKOBM KJIETHYHHM JIMHHUH, BKJIIOYHUTEIHO YOBEIIKH
¢ubpoOIIaCTH, YOBEUIKH JIAPUHTEANICH KapI[ITHOM, YOBEIIKHN STMACPMONICH paKk Ha Ha30(apHHKCa
n antu-Enmain-bap panHara anturenHa aktuBHocT. (Ross, 1999; Miglietta, 2004; Kapadia,
2002).
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Anmumuepenosen eghexm

MHOTOIICHTPOBO, PaHIOMH3UPAHO, IBOMHO-CIANO, IUIAlEe00 KOHTPOIUPAHO MPOYYBAHE IPH
MHTpPEHA He MOKa3Ba YOSAUTEIHH TaHHH 33 KIMHUYHA e(pUKacHOCT U 630MacHOCT Ha eKCTPAKT OT
pacrenuero (Lancet, 1985; Murphy, 1988; Groenewegen, 1992). Mera-aHalIu3uTe HalpaBeHH B
Ta3W HAcCOKa HE pasmoyiaraT ¢ yOeqWTeNTHHM MOKa3aTeliCTBA 3a ITO-BHCOKAa e(uKacHOCT Ha T.
partenium B cpaBHeHHe ¢ 1Uiaie6o. [Ipenu moBede oT AeCeTUNICTHE B KIIMHUYHATA TPaKTUKa Oeriie
perucTpupana XpaHUTeIHA 100aBKa, ChAbPIKAIa CTAHAAPTH3UPAH eKCcTpakT oT T. parthenium mox
TBHPTrOBCKOTO UMe MurpeHoH. EnHa TevHa kamncyina ot npenapata ceaspxa 0.43 mg napTeHonua u
Ce W3MON3BAa TP MHIPEHO3HO TI7IaBOOONME, PEeBMATHYHHM OOJKM, TPH CHAa3MH Ha TJIaJKaTa
MYCKYJIaTypa Ha MaTKaTa U KPbBOHOCHHTE ChJIOBE.

3ak/ouenne

boraTusT XMMHYECKU ChCTaB, EKCIIEPUMEHTAIHUTE U KIIMHUYHU JAHHU HU JlaBaT OCHOBAaHME Jia Ce
IpOIBDKAT  (papMaKOJIOTHYHHUTE W3CICABAHUS BBPXY pacTeHHeTo. PasHooOpasmero Ha
OMONIOTMYHO aKTUBHHTE CHCTaBKM B T. parthenium e mpeamocTaBka 3a pa3KpHBaHE HAa HOBH
KIMHIYHA TIPHIOKCHHUS.
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Abstract

Marine algae are a rich source of polysaccharides with valuable food and pharmaceutical
applications. Recent studies reveal that different extraction techniques can substantially affect the
quality and concentration of the targeted compounds. The appropriate choice of an extraction
method can play a huge role in obtaining polysaccharides with desirable characteristics and
sufficient production yield. In order to increase extraction efficiency, advanced techniques,
including enzyme-, ultrasonic- and microwave-assisted extractions have become increasingly
popular. Compared with the conventional extraction these methods offer advantages such as short
extraction time, mild reaction conditions, less use of solvent, low energy and low cost. In this
study the recent advances and the novel approaches for the extraction of polysaccharides from
marine algae are reviewed.

Keywords: novel extraction technologies, marine algae polysaccharides

CrplecTBYBaT pa3IMyHU TEXHUKH 32 U3BIMYaHE HA OMOIOrMYHO akTUBHHU BeulecTBa (BAB)
OT PACTUTEIHH CYpOBHMHHA. KBM TpaWIMOHHUTE METOAM 3a eKCTPAaKIMs CIagar BOJHA
JecTHIaIs, Marepanus ¢ ankoxon, Cokcner ekcTpakuus u ap. V300pbT Ha METO[ 32 U3BIMYaHE
3aBHCH OT IPUPOJIATa HA MEIEBUTE ChEIUHECHHUS U TPsIOBa J1a OCUTYpH MaKCHMAJICH TEXCH JOOUB U
BHCOKa 4YHCTOTAa. KOHBCHIIMOHANHUTE TEXHUKH 3a EKCTPAKIUS OOMKHOBEHO H3UCKBAT IBJTO
TEXHOJIOTHYHO BpeMe, KOETO C€ OIpeelisi O TrojsiMa CTENeH OT CKOpOCTTa Ha Iudy3us Ha
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pastBoputens B gaporata. ChIIEBpEMEHHO Te3H METOAM Ca U3KIIOYUTEIHO EHEProeMKH.
MaHyanHHAT ~ XapakTep Ha TIOBEYETO OMNepald  Ch3JaBa CepHo3eH mpoliieM  3a
BB3MpousBoauMocTTa. Penuna BAB ca TepMonabunHu ¥ He MO3BOJSABAT M3BIMYAHE NPU BHCOKA
temrieparypa. OCBEH OT TeMmImeparypaTa, OMOJOTHYHATa aKTHBHOCT Ha HAKOM MOJICKYJIH ce
noBnusABa oT pH, n3non3BaHusA €KCTPAareHT WM MIPUIIOKEHO Halsirane. Hsakou oT U3nomn3BaHuUTeE 3a
U3BIMYaHE OPraHUYHU PA3TBOPUTEIH Ca BPEIHU 3a OKOJHATA CPEZa - HAIlpUMeEp N-XEKCaH € AUH
OT OMACHUTE 3aMbpCUTENH Ha Bb3ayxa (Kadam, 2013).

Benuky Te3n orpaHUYeHHMs, KakTO U HapacTBAIUAT HMHTepec KbM BAB 0T Mopcku
BOJOPACIH, ONpeneNs HeoOXOAUMOCTTa OT ThPCEHE Ha HOBH, MO-€(EKTUBHU U MO-EKOJIOTMYHH
TEeXHUKHA 32 W3BIMYaHE, KOWTO Ia ObAaT OBP3M M Ja OCHUTYpsBaT ITO-BHCOKH TOOWBH Ha
eKCTpaxMpaHUTE BeLIeCTBa. B HacToAIETO MNpoydBaHe M€ OBAAT pasrielaHd HIKOH OT
CBbBPEMEHHUTE TEXHOJIOIMYHM MOJXOAU 3a U3BIMYAHE HA IOJIM3aXapUId OT MOPCKH BOAOPACIIU:
€H3UMHA, YJTPa3ByKOBa U MHUKPOBBJIHOBA EKCTPAKLUSA — TEXHUTE MPUHIMIIM, MEXaHHU3bM,
HpeANMCTBA U HEOCTATHIH CIPSMO TPAAUIIMOHHUTE METOIH 33 €KCTPaKIIHS.

EnznMHa ekcTpaknust

W3BecTHO e, ue KIeTHYHUTE CTEHH HA MOPCKUTE BOJIOPACIH MMAaT XETePOTeHEeH CheTaB. Te
HpPEeACTAaBIABAT CIPYKTYpH OT TIONM3aXapHIHM BIAKHA, BIUIETEHH B OOINa MaTpuia c
NpOTeOrTMKaHW. HanmmumeTo Ha CIOKHH KOMIUIGKCH OT CyndaTHpaHH W Pa3KIOHCHU
MONM3aXapUau ¢ IPOTEUHH U CBBP3aHU C TSIX HOHH Ch3/1aBa OTPAHUUEHHUS NIPU U3BIHYAHETO KAKTO
Ha BBTPEKJICTHPUHHUTE BEIIECTBA, Taka M HA PA3MOIOKCHHUTE B KIETHYHATA CTEHA CHCIMHCHHS.
EnvH OT chBpeMeHHHTE MOAXOIM 3a Moao0psiBaHe e(hEeKTUBHOCTTA Ha eKcTpakuusaTa Ha BAB ot
BOJIOPACIIH € M3IIOJI3BaHETO HA CH3UMH C XHIPOJIU3UpAIo aAeiicTre. Te 0TcaadBaT WiIM pa3KbCBaT
CTPYKTypaTa Ha KIeTbYHATa CTE€Ha, Pa3pyllaBaT CI0KHUTE BhTPEKIETHUHN PE3EPBHU CheANHEHHS
1 0CBOOOXIaBaT HATPYIIAHHUTE MMOJTU3aXapUIH, TIETITHIN, aMiHHOKUCeTrHU | Ap (Rodrigues, 2015).

IIpn wm3BnIMYaHETO HA MONM3aXapuAd OT MOPCKM BOJOPACIM MOTaT Aa ce MpPUIIoKAT
HAKOJIKO BHJA €H3WMH, KOWTO MPOSBABAT ONTHMalHA €(QEKTUBHOCT IPH PA3IMIHM YCIIOBHUS.
lomsiMa 4acT OT Te3M €H3MMHM C€ MOIydaBaT OT MUKPOOPTaHU3MH B IMPOMHIIICHU YCIOBUS U ca
HAIMYHH HA Ia3apa Kato TBPIOBCKH TNPOAYKTH. Viscozyme™, Hampumep, HpeJcTaBisBa
MYJITHCH3UMEH KOMIUIEKC, BKIJIIOYBAILl 1IeNysa3a, 3-IiiokaHasa, XeMHUIenyaa3a 1 Kcuianasa. Toit
MOATIOMAara W3BJIMYAHETO HA KOMIIOHEHTH OT KJIEThYHA CTeHA 4Ype3 pasrpakiaHe Ha
MEeKTHHONIOZOOHH BElIeCTBA B KJIETKHTE Ha Bogopaciute. Celluclast™ mnpencransBa eH3uMa
Ielyna3a, HoIydeH oT rebata Trichoderma reesei. To#t kaTanu3upa pas3nafaHETO Ha IETyI03a B
KJIETKH Ha BOJOPACIUTE [0 IJIOKO3a, IeJ00M03a W TO-IBITH IONMMEpPH Ha TIIOKO3ara.
Celluclast” nposiBsBa Haii-Bucoka aktuHocT nipu pH 4.5-6.0 u Temneparypa mMesxay 50 °C u 60
°C. AMG" (M3BECTEH KaTO aMHJIONTIOKO3H[a3a WIH [IIOKOAMUIIA3a) € CH3MM, KOWTO MpeMaxpa
TJIFOKO3HUTE CAMHUIIM OT HHILIECTETO, KaTo XUApoJiM3upa npeauMHo o-1,4 u a-1,6 Bpb3ku. [lo
BpeMe Ha XHJpPOJM3aTa TJIIOKO3HUTE COWHHUIM C€ OTCTPaHSABAT IIOCTAIlHO OT cyOcTpaTHaTa
Mornekyna. CKOpoCTTa Ha XMAPONN3aTa 3aBUCH KaKTO OT BHJa HA BPb3KaTa, Taka U OT JAB/DKHHATA
Ha BepHrara. o-1,4 BpBb3KHTE ce XHAPOIN3UPAT IO-JIECHO OT 0-1,6, a MaNTOTpHO3aTa U MaITO3aTa
ce pasrpakaT mo-6aBHO, B CPaBHEHHE C MO-IBITOBEPIKHATE onmurozaxapuan. AMG” uma pH
omtuMyM okono 4.0 m Temmeparyper ontumym mpu 75 °C. Termamyl® e TeueH eH3uMeH
npenapar, ChIbpiKall] H3KIIOYUTETHO TepMoO-CTaOMiIHa o-amunaza. Toil  xuapomusupa o-1,4
TJIMKO3UIHHU BPB3KH B aMIJIO3aTa M aMIJIONEKTHHA, PasrpakAaiiKi HAIIECTETO 10 PA3TBOPHMHUTE
fexcTpuHy U onmurosaxapuan. Termamyl® mposissBa ontumanHa aktusHocT mpu pH 7 m 90 °C
Temmeparypa. JpyrH UIMPOKO M3MOI3BAHM €H3MMHH mpoxyku ca: Ultraflo®, Kojizyme®,
Neutrase”, Alcalase”, Umamizyme® (Lakmal, 2015).

EH3UMHO-TTOTEHITpaHaTa eKCTPAKIHS T03BOJIABA Ja C€ MOBUIIH T0OWBA MPH M3BINYaHE U
Ja OblIaT M30JMpaHM NOJM3axapuau, 0e3 na Obae 3acerHaTa TsAXHAaTa OMOJNOTMYHA AKTUBHOCT.
Pennma mpoyuBaHus ommcBaT MO-e()eKTUBHOTO eKcTpaxupane Ha BAB oT mopcku Bomopacin ¢
MIOMOIITa Ha €H3UMH, OMpeeNsilku Ta3u TeXHHKa KaTO €KOJOTMYEH METOJ 3a W3BIMYaHE MpH
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yMepeHH pabOTHU YCIOBHS, MMO3BOJISBAI U3IOJI3BaHE HA MO-MAaJKO KOIMYESCTBO PAa3TBOPHUTEN U
KOHCyManusi Ha MO-MaJKo eHeprus. Kang M KOJEKTHB H3CleaBaT HPOTHBOBB3MAINTEIHATA
AKTUBHOCT Ha cyydarupanu nonuszaxapuau ot Ecklonia cava (kadsBu Bogopaciu, XapaKTepHH 3a
Kkpaiibpesxuero Ha Kopes). TeXHHTe pe3y/nTaTH MOKa3BaT, ue H3MON3BAHETO Ha eH3umMa AMG®™
BOJIM 10 3HAYUTEIHO MMOBHIIABAHE Ha AOOMBA IpH u3BIHYaHe. CHIICBPEMEHHO MMOIYYCHHAT Ype3
CH3MMHA eKCTPAKIMs IOJM3aXxapua MpOosSBABA CHJIHO W3pa3eH WHXUOHpam| edexTH BBPXY
NPOAYKIMITa Ha HSAKOM MeAWaTopu Ha Bb3naseHuero u nurokuHu (Kang, 2011). B cBoe
mpoyyBane Heo M KONEKTHB TOJy4aBaT €H3UMHH XHUAPOIHM3aTH OT KadsBH BOJOpACHH,
U3MOJI3BAKY Pa3uYHU KapOOXuapasy u mpoeasu. Te JocTUrat 10 3aKIFYCHUETO, Ye eH3MMHATa
eKCTPAKIWs € e()eKTUBCH HAYMH 32 MOTyYaBaHe HA MONHU3aXapUad ChC 3HAYNMH aHTHOKCHIAHTHH
cpoiictBa (Heo, 2003). Athykorala W KOJNEKTHB CBIIO H3CIEABAT AHTHOKCHAAHTHATA WU
aHTUNpoNM(epaTHBHATa AKTHBHOCT HA CH3WMHH XHpOJHM3aTH OT KadsBu Bojopaciu. Te
YCTaHOBSBAaT, Y€ HAMaJsIBaHE pa3MEpPHTe Ha pacTUTEIHaTa CypOBHHA CieH JIHO(MIH3aIWS,
OCUTHSIBAaHE U TpecsBaHe, MOBHUIABa J0OMBa Ha MojM3axapuia. ToBa ce 00sCHsBA C TO-ToJsIMAaTa
KOHTAKTHA TOBBPXHOCT Ha BOJOPACIHUTE C eH3UMHTE. [10-700Bp KOHTAKT Ce OCHTYpsiBa M 4Ype3
pa3KialaHe Ha CHCTEMara 10 BPEeME Ha EKCTPAKIUs, C KOETO CHIIO Ce MOCTUra MOo-e(heKTHBHO
n3pnuuane (Athukorala, 2006). Hakou mpoyuBanusi TBBPIAT, ye 12 dYaca ca MOCTaThYHU TPHU
M3BIMYAHETO Ha monm3axapunu ¢ emsumu (Athukorala, 2006), mokaro npyru cumtar 24 gaca 3a
ornrrumanan (Kang, 2011).

O06o0mena cxeMa 3a eTalnuTe Ha €H3WMHA eKCTPAKIS Ha MONM3axXapuad OT BOIOPACIH €
IpeAcTaBeHa Ha ¢urypa 1.

OcuTHsBaHe XoMOreHu3upaHe ¢ MuaktuBupane Ha
U IIpecsBaHe Ha €H3MMH U BOJa; €H3MMMTE upe3

U3CyLIeHUTE —» UHKyOUpaHe 1pu — > HarpsiBaHe npu

BOJIOpACIN ONTUMAJIHH yCIIOBHUS 100°C, 10min

l

LenTpodyrupane IIperunuranus ¢ ankoxosn
U OTJENISHE Ha ¢ 3a MOJy4aBaHe Ha OtgensHe Ha
yTaiikaTta mbpeuyeH 13 CyIepHATaHT upe3
neHTpodyrupaHe
l 3000 rpm, 4°C
®duntpyBaHe 1 .
ToNy4aBane Ha HonHo-o0MeHHa Cyndatupan
dpaxumn 13 ¢ > xpomarorpadus c ien ~ ———  moJm3axapuj KaTo
IpeyurCTBaHe KpaeH NPOAyKT

pas3jinyHa Maca

®urypa 1. [lpumepna mexnonocuuna cxema Ha emanume HA eH3UMHA eKCMPAKyus Ha
noauzaxapuou (I113) om éodopacnu (Lakmal, 2015).

Yarpa3BykoBa eKCTpaKIMs

Penuna aBropu onpeznenst u3BinuaHeTo Ha BAB ¢ momormnra Ha ynTpasByK KaTo €IHa OT
Hail-e()eKTUBHUTE, EBTHHU M JIECHH 32 pPeaM3UpaHe TEXHUKH, KOUTO MOTaT Ja Ce M3IMON3BaT U B
npomumenenn ycioBus (Ramic, 2015; Tomsik, 2016). [Ipuinaraneto Ha ynTpa3BYK MOXeE Jia
noxo0py Impoleca Ha eKCTPaKLus upe3 yJecHsBaHEe IpeHOoca Ha Maca MEXIy H3BICUUTENs U
pactutenHus MaTepuai. BucokodecToTHute 3BYKOBM BBIHM (Hax 20 kHz) mpemuuaBar mpes
Te4HaTa cpesia, KaTo MPEeIn3BUKBAT [IOBUIIABAHE HA HAIATAHETO B TEUHOCTTAa U 00pa3yBaHETO Ha
BB3IYIIHN MexypueTa. [Ipu paznanaHe Ha KaBUTAIIMOHHHUTE MeXypueTa ce 00pa3yBaT MUKPOCTPYH
B OJIM30CT 10 TBBpAATA KIEThYHA ITOBBPXHOCT, KOETO BOAM A0 pa3pyllaBaHe Ha KJIETHYHUTE CTCHU
(Kadam, 2013). KaBurannoHHHAT e¢eKT yCKOpsBa IPOHMKBAHETO HA pPA3TBOPHUTENS B
pacTHTelHaTa MaTpHIA, YBEJIMYaBa KOHTAKTHATA IUIOII MEXIy TBBpIara M TedHata (aza u
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yIJIeCHsIBa OCBOOOXKIaBaHETO Ha eKkcTpaxupyemure cbeauneHus (Wang, 2006). [Tpumepna cxema
Ha yATPa3ByKOBa EKCTPAKIHS € TIpecTaBeHa Ha Gurypa 2.

AATHUK

VIITPA3BYKOBA
COHAA

YNTPA3BYKOB

FEHEPATOP MPOBA

(M3BNEYUTEN 1 OPOTA)

BOAHA CUCTEMA 3A
HATPABAHE U/TU OXJTIAXK OAHE

®urypa 2. Cxema Ha excmparyus ¢ yrmpaseyk (Kadam, 2013).

IIpn ynTpasBykoBaTa EKCTpaKIWs H3BIMYAHETO C€ H3BBPIIBA 32 IO-KPAaTKO BpeMe B
CpaBHEHHE C KOHBEHIIMOHAJTHHUTE TEXHUKH, KaTO CBIIEBPEMEHHO CE€ OCHTYpsiBa BHCOKA
BB3MPOU3BOMMOCT, TIO-TOJIEMHU JOOUBU M BHCOKA YUCTOTA Ha Kpaitaus npoaykT (Vinatoru, 2001).
JIpyro mpeamMCTBO Ha TO3HM METOJ € BB3MOXKHOCTTA 3a paboTa MpH IO-HUCKHU TEMIICPATypd U
M3MOI3BAHETO Ha MO-MaJIKK KoimuecTBa u3Bineuntel (Chemat, 2011; Tomsik, 2016).

Kadam u KOJNEKTHB mpuiarat yJiATPa3ByK IPH H30JIMPAHETO HA MOJIHM3aXapuiud OT
upnaniacku kadssu Bomopacimu Ascophyllum nodosum w Laminarina hyperborea w noka3Bat
TAXHATA AHTHOAKTEpUAalHa W AaHTHOKCHJAHTHA AaKTHUBHOCT. Pe3ynTraTturte MM IIOKa3Bar, ue
yITpa3ByKOBaTa TEXHHWKA MO3BOJISBA M3BIMYAHE HA IO-TOJIEMH KOJIMYECTBA JaMHUHApUH (6.24%)
3a Mmo-KpaTtko Bpeme (15 min) B cpaBHeHHE ¢ KOHBEHLMOHAJIHATa BojAHA ekcTpakums - 4.59%
mamuHapuH 3a 150 min (Kadam, 2015). Rahimi m KomekTHB eKkcTaxmpaT ¢ YATPa3BYK
HOJIM3aXapuIu OT 3elieHu Bogopaciu Ulva intestinalis M M3caeBaT Kak TO3H MPOIIEC CE MOBIUSIBA
0T TeMIepaTypaTa, BpeMeTo 3a m3BnudaHe u pH Ha cpenara. [Ipn m3BeqeHUTE KaTO ONTHMAITHH
yenous ( 66 °C, 40 min, pH 7) Te ycnsBat 1a MOCTUTAaHT MAaKCUMAJIeH J0OUB Ha TOIHU3aXapy]] OT
8.3% (Rahimi, 2016). B npyro npoyuBane Tang u KOJEKTHUB yCTAaHOBSIBAT, Ye HM3IIOJI3BAHETO HA
yIATpa3ByK HE OKa3Ba BIMSHHE BbPXY CTPYKTypara M MOJICKYJIHATa Maca Ha H3BICUCHUS
nomm3axapun (Tang, 2016).

MHKPOBBJIHOBA €KCTPAKIHSA

Jpyr decto mpuiaraH IOAXOJ 33 M3BIMYAaHE HA IOJHM3aXapHAWd OT MOPCKH BOJIOPACIH €
eKCTPAKIUS C TIOMOIITAa Ha MUKPOBBIHOBO JIbucHre. OOMKHOBEHHO Ce MpMIara eIeKTpOMarHUTHA
eHeprusi ¢ dectora or 300 mo 300 000 MHz (Xu, 2017). MHKpPOBBIHHTE MpPEACTABISIBAT
HeloHM3Mpallo JipueHue. Te npegaBaT eHeprusi Ha pa3TBopa, KOWTO ce HarpsiBa 10 JIBa MEXaHHU3Ma
— JMIIONIHA poTanusi W HOHHA mpoBoaMMocT. YecToTaTa Ha IJ'PUCHHE KOPECIOHAWpPA C
POTAllMOHHOTO [JBI)KEHHE Ha MOJEKYJIMTE, a IOTbJIHATUTE BBJIHU BOAAT JIO EHEPrUiHO
npepasnpeielieHie Ha MOJISKYJIUTe W paBHOMEpPHO HarpsBaHe Ha cpemata (Kubrakova, 2008).
MUKpOBBIHUTE MPEAN3BUKBAT Pa3KbCBaHE HA BOAOPOIHHU BPB3KU M MUTpALUs Ha Pa3TBOPECHUTE
fiorn. ToBa BoIM 10 yJIECHEHO NMPOHMKBAHE HA PA3TBOPHUTEIS B PACTHTEIHATA CypOBHHA, KOCTO
YCKOpsIBa M3BJIMYAHETO Ha 1enieBuTe BemecTsa (Routray, 2012; Kadam, 2013).

TexXHONIOTHYHUTE TapamMeTpu, KOUTO MoraTr Ja c€ BapupaT NpH MHUKPOBBIHOBATa
EKCTPaKLUs ca cuilaTa Ha MUKPOBBJIHUTE, BPEMETO Ha 00JIbUBaHE, ChOTHOIIEHUETO TBHPa-TeuHa

¢aza u Temneparypara (Sousa, 2010). Hakon oT mpeauMcTBaTa Ha €KCTPAKIUATA ¢ MUKPOBBIHH
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ca MO-KPaTKOTO TEXHOJOTHYHO BpEMeE, IMO-MaTbK Pa3Xo[ Ha CHEprHs U MO-BUCOKA e(hEKTUBHOCT
Ha W3BJIMYaHE B CpaBHEHUE ¢ KOHBeHIMOoHaIHNTe Metoau (Hahn, 2012). B cBoe mpoyuBane, Yuan
U KOJCKTHB YyCTaHOBSBAT, Y€ C IIOMOIITA HAa MHUKPOBBIHH H3BIMYAaHETO Ha (YKOHIAH OT
BOJIOPACITH CE OCBHIIECTBABA 3HAYMTEIIHO MO-0Bp30 (15 min), JOKAaTO TpaaUITOHHATA EKCTPAKIIUL
otHeMa Haii-masiko 3 h (Yuan, 2015). Rodriguez-Jasso 1 KOJIEKTUB ChIIO MpHUIaraT MUKPOBBIHOBA
eKCTpakmus 3a jobmBaHe Ha (ykommaH oT kadsBU Bomopacmu Fucus vesiculosus. Te Bapupat
BpemeTo 3a u3Binyane (1-31min), npunoxenoro Haisrane (200 — 800 kPa) u cboTHOIICHHETO
Bojopacm:m3Bieunten (ot 1:25 mo 5:25 g/mL), kato omeHAT AOOMBBT Ha OOIIM 3axapu M
cpabpkanuero Ha SO3. Pesynrarute OT TOBa MpoydBaHEe MMOKA3BaT, ye NOOMBBHT HA (YKOHIAH ce
MIOBJHABA B TOJIIMA CTEIICH OT BCHYKH U3CJIEBAHN TEXHOJIOTHYHH IpoMeHInBH. KaTo ontumanau
ca onpenencan: Haisrane 800 kPa, mpogbmxurenHocT 1| min M ChOTHONICHHE BOAOPACIH:BOJA
1:25 (Rodriguez-Jasso, 2011).

EnuH OT OCHOBHHTE HEIOCTATBHIM INPH H3MOI3BAHETO HA MHKPOBBIHOBA EKCTPAKIUSA €
BB3MOXKHOCTTA TOIM3aXapuIuTe J1a MPETHPIAT pasrpaxaane. Tsubaki u konexTuB cpo0maBar, ue
MOJICKyJTHATA Maca M BHCKO3HTCTa Ha W3BJICYCHUTE IIOJHM3aXapuaW MOraT Ja BapHpaT B
3aBUCHMOCT OT TEMIIEpaTypara, J0CTUTHATA [10 BpEeMe Ha MUKPOBBIHOBOTO JbucHue. Cunta ce, ue
C TTOBHIIIaBaHE HA TEMIIEpaTypaTa BUCKO3HTETHT HaMaJIsIBa TIOPA/IN pasIiaiaHe Ha TTOJIH3axapHInTe
(Tsubaki, 2016). CremoBareiaHo IpU IIpUIaraHe Ha MHKPOBBIHOBA EKCTPAKUUs TpsOBa
BHUMATEIHO Jia CE TPELECHM BIMJHWETO Ha pabOTHHTE MapaMeTpH BBPXY CTAOMIHOCTTa Ha
MoJM3axapuanTe, TAXHATa MOJEKYJHa Maca, CBIBPKAHHETO Ha CyI(aTH, BHCKO3HTETa U
MOHO3axXapuaHus cheTaB (Xu, 2017).

Bpnpeku, 4ye MeroauTe 3a EKCTPAaKLUUs Ha IOAM3aXapuid C €H3UMH, YITPa3ByK H
MHUKpPOBBJIHOBO JIFYCHHE TTOKa3BaT BHCOKA €()EKTUBHOCT HA M3BJIMYAHE, JIECHA EKCIUTOATAIUS U
HHUCKA LI€HA, JO TO3M MOMEHT TAXHOTO H3IOJI3BAHE € OIPAaHMYCHO CaMO HA EKCIEPHMMEHTAIHO
HUBO. BbpBexgaHeTo Ha MOJOOHM TEXHUKUM B IPOMHUIUIEHOCTTAa, KAKTO M Cb3JaBaHETO Ha
HAJEKAHU CHUCTEMH 3a TeXEH KOHTPOJ OM JOBENIO 0 3HAYUTETHO MOA0OpsSBaHE HA Ka4eCTBOTO U
e(peKTHBHOCTTa Ha ITIPOM3BOACTBO Ha pernuna (apMameBTHIHHUTE TPOAYKTH H (YHKIIHOHATHH
XpaHu, 6a3upaHy Ha MOTU3aXapUIu OT BOJOPACIH.

Baarogapnoctn kbM Meaunuukcu yHuBepcuteT — IlnoBauB, BbTpeyHUBEPCUTETCKH HPOEKT
ATIAI1-02/2019 ma Ttema ,JIpoyduBaHe Ha OWOJIOTMYHH aKTHBHOCTH HA IOIH3aXapHIH OT
ownrapcku kadsBu Bogopaciu (Cystoseira barbata)™.
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Abstract

In the recent years, brown algae have been widely exploited as a rich source of numerous
biologically active substances with versatile applications in medicine, pharmaceutical and food
industry. One of the most studied algae compounds is fucoidan. It is localized mainly in the brown
algae cell walls and refers to a type of sulfated polysaccharides with fucose backbone. Fucoidans
have been demonstrated to exhibit numerous therapeutic effects such as anticoagulant,
immunomodulatory, anticancer, antioxidant, anti-inflammatory, antiviral, antiallergic,
antiproliferative and others. The aim of this study is to review some of the biological activities and
health benefits of marine fucoidans, as well as to highlight their potential as active ingredients for
preparation of pharmaceutical, nutraceutical and cosmetical products.

Keywords: brown algae polysaccharides, fucoidan, biological activities.

[Ipe3 mocnenuure pecetwnetus: otaen kadssu Bomopacou (Phaeophyta) ca TIMPOKO M3IIOI3BAHU
KaTO M3TOYHUK Ha OWMOJOTMYHO aKTHBHH BEIIECTBA C Pa3HOOOPA3HH NPIIIOKCHUS B MEAMIIMHATA,
(dapmarsaTa 1 XpaHUTEIHO-BKYCOBaTa MPOMUIILUICHOCT. TpH OCHOBHH TPYIH MOJU3aXapHId ca
W30JHMpaHu OT KadsBUH Bojmopacnu: cyiadaTupaHd mnoiu3axapuad ((GYKOHMIaH), KHCEIH
moJu3axapuan (aaruHOBA KUCEIMHA M ANTMHATH) U mtokanu (1amuHapuH) (Okolie et al., 2017).
OykonmaHu ca MOJYYEHH OT KICTHYHUTE CTCHH W MEKIYKICTHYHOTO IPOCTPAHCTBO Ha KadsBU
Bojiopaciu ot pox Fucus, Cystoseira, Ascophyllum, Sargassum, Padina n np. (Lim et al., 2017).
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Crnopen Berteau & Mulloy (2003) B cwriacue ¢ IUPAC ¢ykoumanure ce nepuHUpAT KaTo
KOMIUICKCHH XETepOT€HHM IOJM3aXapuAN, ChCTaBEHH OCHOBHO OT Cyl(aTHpaHW oCTaThiu L-
(dbyko3a W JOpyrHm HEyTpallHUW MOHO3axapuau (rajgakro3a, MaHo3a, KCWJIO3a), KaKTO U HIKOH
ypoHOBH KucennHHA. ChCTaBBT HA (hYKOWTAHUTE BapHpa B 3aBUCHMOCT OT M3TOYHHKA, BPEMETO Ha
chOHMpaHe Ha peKoyTara, KIMMAaTHYHUTE YCIOBHS M JOOMBHHTE mpouecu. DyKo3HUTE OCTATBHIH
Morat ma 0smat ceepianu ¢ o-(1, 2), o-(1, 3) wm a-(1, 4) Bpe3ku. CyndaTHUTE U aeTaTHAUTE
rpynu BbB (PyKO3HUTE MOHOMEPHH €IUHULM ce HamHupaT rinaBHo npu C-2, C-4, a moHsKora u npu
C-3, cpemar ce u auzamectenu B apere no3unuu C-2 u C-4 (Bilan et al., 2004) (Duwr. 1).

R
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@ue. 1. O6ma cTpykrypa Ha ¢pykounaH (Venkatesan et al., 2017).

OykoumaHUTe  HAMHpAT  NPIIOKEHHE  KAaTO  AHTUKOAryJIaHTHH, HMYHOMOIYJIHpAILH,
HPOTHBOTYMOPHH, NMPEOHOTHYHN, AaHTUOKCHAAHTHH, NMPOTHBOBB3MAIUTEIIHH, TPOTHBOATIECPTUYHH,
MPOTUBOBUPYCHU, aHTUNIpoIU(epaTuBHU cpeactsa u ap. (Vo & Kim, 2013; Khalid et al., 2018).

AHTHKOATYJJAHTHA U AHTUTPOMOOTHYHA AKTUBHOCT

OTHacamu ce KBbM TIpymara Ha XemapouauTe, (YKOMTAHHTE C€ pasNIekKIAT KaTo HOBH
QITCPHATHBU 3a TPOU3BOACTBO HA AHTHUKOATyJAHTHU JICKAPCTBCHU CPEACTBA 0€3 HEKEIAHHTE
peaKIy Ha XermapHHa KaTo TPOMOOIUTOIICHNUS, KPbBOU3INBH, HEe(hEKTUBHOCT MPH BPOJICH MITH
npuaoouT gepuuuT Ha aHtuTpomOuH, np. (Wijesekara et al.,, 2011). AurTukoaryiaHTHaTa
aKTHBHOCT Ha (yKommaHmTe ce MposiBIBA UYpe3 yAbDKABaHE HAa AKTHBHPAHOTO ITapIHaIHO
TPOMOOIIACTHHOBO ~ BpeMe, IPOTPOMOMHOBOTO ¥ TPOMOHMHOBOTO Bpeme. IlposiBsiBaHata
AQHTUKOATyJTaHTHA aKTUBHOCT 3aBHCH OT MOJICKyJIHAaTa Maca Ha (ykonmaHa, Opos Ha (QyKO3HHTE
OCTaThIH, Cyl(paTHPaHUTE TPYIMH M TAXHOTO PA3IOJIOKCHHE B THoyin3axapuaHara Bepura. Ilo-
BHCOKa aHTHKOAryJTaHTHa aKTHBHOCT ce HaOMI0IaBa MpH MO-TOJSIMO CHABP)KAHHWE Ha CylI(paTHH
rpymnu U ocodeHo ako Te ca pasmonokenu npu C-2 u C-3 (Li et al., 2008). 3a 1a ce cBBpKE C
TpoMOuHa, (ykonmanbT TpsiOBa Aa ObAe C JOCTAThYHO JABJITa 3axapHa Bepura W yJoOHa
KoH(opMarsl. JIeku MOHMKEHUS B MOJIEKYJIHOTO TEIJIo Ha cyidaTupanute GyKOUIaHH BOIAT JIO
3HAUUTENHO TOHIKEHHE Ha TAXHATa aHTHKoaryiaTtHa akTuBHOCT. Chandia & Matsuhiro (2008)
YCTaHOBSIBAT MHOTO J00pa aHTHKOAryJaHTHAa aKTHBHOCT Ha (ykownaH oT Lessonia vadosa
(Phaeophyta) ¢ Mw 320,000 kDa u c1aba TakaBa npu genoanMepusupana gpaxnus ¢ Mw 32,000
kDa. CrenenTa Ha pa3sKIOHEHOCT Ha ITOJIM3aXap/HHATa BEpUra HE OKa3Ba CHIIECTBEHO BIMSHHE
BBPXY aHTHUKOAryJIaHTHaTa akTUBHOCT Ha pykougana (Chevolot et al., 2001).

HWmyHoMoay1Mpama aKTUBHOCT

VmyHOMOmyIHpammarTa akTUBHOCT Ha (D)yKOMITAHUTE ce OOSCHSABA C TAXHOTO AUPEKTHO ICHCTBHE
BepXy Makpodarure, T-mumdonntnte, B-kierkure n NK-kinerkure. OykommaHbT aKTHBHpa
KJIETHYHUS UMYHHTET, CTUMyJIHpa (haromuro3arta U y4acTBa B IBPBUYHUS U BTOPUYCH MMYHCH
orroBop (IlenkoB, 2014). In vitro wu3cneaBaHWs JIEMOHCTPUpAT TOBHUINEHA TPOMYKIUS Ha
unTepneskuH 1 (IL-1) u unreppepon-y (IFN-y) npu obpabotka Ha kinetku ¢ ¢pyxongasn (Holdt &
Kraan, 2011). Cnen tpetupane Ha 50 MBKKu Oenu turbxa nopoaa “Wistar” ¢ ¢ykounan (Fucus
vesicolosus), ce HaOm0gaBa CHUTHH(UKAHTHO IIOBHIIABAaHE HAa Opos JTUMQOIUTH CIPSIMO
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koHTposnHata rpyna (IlenkoB, 2014). Choi et al. (2005) cpoOmaBaT 3a MMYHOCTUMYJHPALIO
neiictBue Ha Qyxomnman oT Fucus vesicolosus dpe3 aKTUBHpaHE MPOM3BOJCTBOTO M PACTeXa Ha
JCHAPHUTHHUTE KICTKA HA KOCTHHUSI MO3bK. 32 (DYKOMIAHU OT Pa3IMYHU POJOBE Ka(siBU BOIOPACIH
(Fucus, Ascophyllum, Sargassum, Iip.) € JTOKa3aHO WHXUOUpAIIO JEHCBTHE BHPXY CHUCTEMara Ha
KOMIUIEMCHTa KaTo pa3KIOHCHH (pakiud (YKOMIAaH TNPOSBIBAT IO-CHIHA HMHXHOMpaIia
aKTHUBHOCT cHpsMO (QykoumaHu c¢ JmHeliHa cTpykrypa (de Jesus Raposo et al.,, 2015). Hpyr
MEXaHMW3bM Ha JeiicTBHE Ha (yKoWAaHa, CBBbP3aH C HEroBaTa HMMYHOJIOTMYHA AKTHBHOCT, €
y4acTHETO My B peryjanusra Ha MeTajgomporenHas3a-9 (MMP-9), eHsuMm c kirodoBa poms B
MUTpanusATa Ha UMyHHHUTE KiIeTkH. Raghavendran et al. (2011) oTmaBar 3amuTHHsA e(eKT Ha
(ykonmaHa BBpXY JIUTABHIATA HAa CTOMAITHO-YPEBHIS TPAKT Ha aCIMPUH-UHIAYIMPaHa yIIIeparys
IIPH TUTHXOBE Ha HETOBUTE MMyHOMO Ay Iupaliy cBoictBa (Wijesinghe & Jeon, 2012).

IIpoTHBOTYyMOpPHA AKTHBHOCT

IIpoTuBOTYMOpHaTa aKTHBHOCTA Ha (DyKOHMaHA BCE OIIE HE € HAITBIIHO M3ICHEHA, HO CE OT/AaBa Ha
HSKOJKO BB3MOKHH MEXaHHM3Ma: WHXHOMpaHe mpoimdepanuiTa U CTHMYJIHpaHe aronTo3aTa Ha
TYMOPHHUTE KIICTKH, IMOTHCKaHE IMpoleca Ha METACTa3upaHEe 4Ype3 MOBIUSABAHC HA HMYHHHUS
OTrOBOp W AHTHAHTHOTCHEH e(eKT Upe3 BB3MPEIATCTBAHE KPHBOCHAOAIBAHETO HAa TYMOPHHTE
xietkn (Wijesekara et al, 2011; Van Weelden et al., 2019). ®ykoumanbr mnoao0psiBa
TepaneBTHYHHA e(DeKT Ha XUMHOTEPAIHUITa, KOTaTO Ce Mpriiara B KOMOMHAIIUS ¥ HAMAIISIBa HIKOH
ot crpannunuTe peakiuu (Chen et al., 2016). HaunnbT Ha neiicTBue Ha (yKoOuIaHa ce TIOBIHsBA
CHJTHO OT HEroBaTa MOJICyJTHAa Maca, M3TOYHHK Ha ITOJyYaBaHe, HAUMH Ha M3BIMYaHE W XUMHUYCH
cheraB.  BucokomosekymuusaT ¢ykouwman (Mw>10,000 kDa) e decto mo-eheKTHBEH OT
HUCKOMoJeKynHuTe My ¢pakimn (Mw<10 kDa). ®ykounan ot Cladosiphon navae-caledoniae e
crocoOeH Jia MHAyIHpa amomnTo3a B KICTHYHU JHMHUM Ha PaKk Ha I'bpPJAAaTa, a TO3H MONYYCH OT
Sargassum hemiphyllum naxudupa aHTHOTeHe3aTa B KJICTHYHHU JIMHUH HAa PaK Ha MUKOYHUS MEXYP
(Van Weelden et al., 2019). ®ykounan ot L. japonica MHXWOWpa KIETKATE Ha XermaTtoMa B
JorapuTMuYHa (asa in vitro, orpaHUYaBaliKK pacTexa Ha Tymopa (Li et al., 2008). IIpu meka
KHCENMHHA XUApoNu3a Ha (hyKouaaH ce HabJro/aBa TMo-CHIIHA TIPOTUBOTYMOpAHaTa aKTHBHOCT B
CpaBHEHHE ¢ MHUKpOBBIHOBa ekctpakius (Wijesekara et al., 2011). M3non3BaneTo Ha eH3MMHA
XOZIpOJI3a BOAM 10 IMO-OMOAKTHBEH (PyKOWAAH, MOPAIH 3aAbPKAHETO HA CyI(aTHHTE TPYIH,
KOWTO MOTaT aJITepHATHBHO Ja OBAT MONYyYeHH dYpe3 Tama-00db4YBaHE C OIIe I0-T00pH
npoTtuBopakoBu cBoiicTBa (Van Weelden et al., 2019).

IIpoTHBOBB3NMAINTETHA AKTHBHOCT

@OykoumaHATEe TOTHUCKAT BB3MAINTEIHHS OTIOPOB IO HAKOIKO IIBTSA: 1) J10303aBHCHMO
nHXuOMpane npoaykuusta Ha asoreH okcun (NO) um mpocrarmanaun E,, upe3 cypmpecupane
excnpecusarta Ha NO cuHTazara u 1mkinookcurenesa (COX)-2; 2) OnmokupaHe Ha CENEKTUHHTE,
pa3MoyIoKEHH Ha IMOBBPXHOCTTa Ha IUIa3MaHaTa MeMOpaHa, MHXHMOWpAiiKk IO TO3M HAa4YMH
MHUTpaIsATa Ha KJIETKH Ha BB3MAJCHHETO B THKAHWTE; 3) HaMalsiBaHE MPOAYKIMATa Ha
MIPOMH(IAMAaTOPHH IUTOKWHH, BKIIIOYUTEIHO TyMop-Hekpotusupamms ¢akrop (TNF)-a u
nateprneBkud-13  (IL-1B) (Vo & Kim, 2013). Cumashi et al. (2007) wu3scneasar
[IPOTUBO3BIIANUTEIHATA AKTUBHOCT Ha (DYKOWIAHH, ITOJYYCHH OT JICBET BH/A Ka(siBH BOZOPACIH U
YCTaHOBSBAT, Y€ HUTO CHABPIKAHUETO Ha (hyKo3a U CyndaTHH TPyIH, HUTO APYTH OCOOEHOCTU B
TAXHATa CTPYKTypa TOBJIMSABAT 3HAYMTEIHO €(UKACHOCTTa WM TIPH TECTBAaHHS MOJCII.
dykougaHUTEe MOTAT Jia MOBJHSAT U MPOIIECH CBBP3aHu ¢ anepruyHo Bb3naienue (Li et al., 2008).

AHTHOKCHIAHTHA AaKTUBHOCT

DyKkoumaHNTE Ca €CTECTBCHM AHTHOKCHAAHTH C TOJSIM TIOTEHIHAl 3a MpPEIOTBpATsIBaHE Ha
MEIUHUpaHu OT cBOOOHUTE panukanu 3abonsBanus (Li et al., 2008; Hifney et al., 2018). 3a tax ca
noka3zaHn oOma antuokcupaHTHa aktuBHOCT (TAC), DPPH pamukan-ynmaBsma axkTHBHOCT,
xuIpokcui-ynassma crnocoOHocT (HRSA) u xensi3o-peaynupaiiia aHTHOKCHIAAHTHA aKTHBHOCT
(FRAP) (Hentati et al., 2018; Hifney et al., 2018). DPPH u HRSA panukan-ynassimata akTHBHOCT
Ha (YKOMJAHUTE 3aBHCH OT CIIOCOOHOCTTA UM Jla OCBOOOKIaBaT BOJOPOIHU aTOMH, 1okato FRAP
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AHTHOKCHJAHTHATa aKTUBHOCT C€ OMpeJelst OT CTEHeHTa Ha cyidaTupaHe, MOJIEKyIHaTa Maca H
OT IPUCHCTBUETO HA XUAPOKCHIHN M KapOOKCHIHHU Tpynu B ypoHoBHTe KncennHu (Li et al., 2008;
Qu et al., 2014). 3a HuckoMOJIEKYJIHH (Qpakiuu cyyidaTupaHd MOJU3axapuiy, BKIIFOUYUTEIHO
(¢ykomgaH, € YCTaHOBEHAa TO-CIUIHA AHTHOKCHIAHTHA AaKTUBHOCT CIIPSIMO TEXHH IIO-
BUCOKOMOJIEKYJIHU aHano3u. llomydeHuTte pesynraTu ce oTIaBaT Ha TOBA, Y€ IMONU3aXapHIUTE C
HICKO MOJIEKYJIHO TETJIO MOTaT JIa Ce BKIFOYAT MO-e()eKTHBHO B KIETKUTE U IO-IECHO J1a OTACIAT
npotonure cu (Wijesekara et al.,, 2011). YcraHoBeHa € MOJOXKHUTENHA KOPETALMs MEXKAY
CBHIBPXKAHUETO HA CyI(GaTHH Tpymd U O0OE3BPEKTAHETO HA CYNEPOKCHAHH pAAUKATH BHB
(dykonmaHoBH (GpakiuK, TONydYeHH OT KadsaBU Bomopaciu Laminaria japonica (Wang et al.,
2008). dpakus Ha QyKoumaH, IMOJTydeHa Upe3 KHUCEeNMHHA XUAponm3a Ha Fucus vesiculosus, e
NOKa3aa Hall-BUCOK MOTEHNUA KaTo aHTHOKcuaaHT upe3 FRAP ananus, mocneaBaHa oT alKallHU
u BopopastBopumu Qpakiun (Wijesekara et al., 2011). Chattopadhyay et al. (2010) ycranoBsiBaT
Haii-Bucoka FRAP u DPPH aHTHOKCHIaHTHa akTHBHOCT Ha ()yKOHWIaH, CICJBaHA OT alTHHAT U
JTaMUHApPaH, H30JUpanu oT Turbinaria conoides.

IIpeOnoTHYHA AKTUBHOCT

Bce no-roxsaMo BHHMaHHE ce 00pBIa Ha W3MON3BAHETO HA MOJIHM3AaXapUAN OT MOPCKH BOJIOPACIH
Karo MpeOHOTHLM M BaKEH M3TOUYHHK HAa JHETUYHHU BIAKHUHU. [IpeOnoTMYHATa aKTUBHOCT Ha
MOPCKHTE MOJIM3aXapUAN ¥ TEXHH MO-HUCKOMOJIEKYTHN (PaKIMU KaTo OJMI03aXapuaH, ce IBIDKI
Ha CIOCOOHOCTTA UM Ja HE ce Pe30pOHupar OT TOPHUTE OTIENN Ha CTOMALIHO-UYPEBHUS TPAKT U Aa
JOCTHTAT HEIPOMEHEHU B THHKHTE YePBa, KBIETO MOTAT Ja ObJAT M3MOI3BAHU KaTo CyOCTpaTH OT
HemaTorenHaTa Mukpodiopa (de Jesus Raposo et al., 2016; Cherry et al., 2019). U3cneaBanus in
Vitro ¥ in vivo TIOKa3Bat, u¢ (yKonmansT He ce epMEHTHpa OT CTOMAIIHUTE eH3UMH. Cliel mprueM
Ha (QykougaH ce HaOIIOJaBa MOHIWKEHHWE B HUBaTa Ha pH, yBennuaBaHe momynanuara Ha
moJIe3HaTa MHUKpOQUIOpa M MPOAYKIMATAaTa Ha KbCOBepIvkHM MacTHH kucenumuu (Okolie et al.,
2017). Kong et al. (2016) oTOens3BaT pacTex Ha JIakToOaKTepHalHATA TMOIMYJALMs B YpeBHATA
(opa mpu mpacera, B UHATO AWETA € BKIIOYEH MPEYNCTeH (yKOMIaH, KaKTO W HapacTBaHE Ha
KOHLIEHTpalMATa HAa MAcTHUTE KUCEIMHM B NPOKCHUMAajHaTa M JUCTaJHaTa 4acT Ha [e0enoTo
9epBo.

ATpakTuBHHTE OWONOTMYHM AaKTHBHOCTH Ha (yKoMgaHa ca IPHYMHA 32 HENPEeKbCHATO
HapacTBallMsl UHTEPEC KbM HETOBOTO NPHIOKEHUE KaTO KOMIIOHEHT B PA3JIMYHU JICKApPCTBEHU
MPOLYKTH, XpAaHUTEIHU NOOaBKH, (YHKIMOHATHM XpaHM M KO3METHUYHH IIpernapaTu. Brurpexu
MHOTOOpOWHHTE TPOYYBAHHS B JHUTEpaTypara, ToJIIMa 9acT OT OMOJIOTHYHUTE W3MHUTBAHUS HA
(ykougaH ca mpoBefeHH 0e3 cTpora Bpb3Ka C HEropaTa KOHKPETHA CTPYKTYpa, B in Vitro CUCTEMH
WIN TIpM ONWTHH JKUBOTHH. bbIemm npoyuyBaHWs Ha moOpe IepWHHpaHH CTPYKTYpH Ha
(dykoumaHuTe ca HEOOXOAMMHM 3a IIO-IIMPOKOTO My HajlaraHe M H3IIOJ3BaHE B XyMaHHara
MEIMLMHA 3a Tepanus, IPEBEHIMS U TUETa.

BaaropapnocTn xpbM MenunuHkcH yHuBepcuteT — IlnoBnuB, BbTpeyHHMBEpCHUTETCKH MHPOEKT
ATIJI1-02/2019 wHa Tema ,JIIlpoyuBaHe Ha OHWOJOTMYHM AKTHBHOCTH Ha TMOJHM3aXapuad OT
6wnrapcku kadsasu Bogopacnu (Cystoseira barbata)®.
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Abstract

The aim of this study was to explore the effects of different technological variables on the
extraction efficiency of fucoidan from the brown algae Ascophyllum nodosum. The impact of
ultrasound, temperature and extraction time was investigated in order to optimize the production
process and obtain high polysaccharide yield. Depigmentation and delipidation of the dried algae
powder were performed with acetone and methanol. The subsequent extraction of fucoidan was
carried out using 0.1M HCI. Experimental results indicated that the ultrasound-assisted technique
is more efficient compared to the conventional extraction method. Higher fucoidan yield was
observed at higher temperature. Longer conventional extraction turned out to be more efficient,
while extraction time had little effect on the ultrasound-assisted method. Ultrasound application,
temperature of 80°C and 30 min extraction time were outlined as optimal for the fucoidan
extraction from Ascophyllum nodosum. The polysaccharide yield achieved under these conditions
was the highest: 3.9%.

Keywords: fucoidan, ultrasound-assisted extraction, process optimization

BBBEJIEHUE

KadsBute Bomopaciu mpeicTaBisBaT OoraT H3TOYHHK Ha Pa3HOOOpa3sHH XPaHUTEITHH
BEIIECTBA ¥ OMOJIOTMYHO aKTHBHU CyOCTaHIMHU KaTO MOJIMHEHACUTEHH MaCTHU KUCETUHU (oMera-3
u omera-6), dochonunumy, KapOTCHOWIM, CTEPOJIH, NMPOTEHHHU, MOJM3aXapUId, BUTAMUHH U
MUKpoeneMeHTH. [Ipe3 mocieannuTe TOAUHU cyndaTUpaHusT moau3axapua GykouaaHn e o0eKT Ha
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3aCHJICHU NPOYYBaHUs, CBBP3aHU C HETOBUS OMOJIOTHMYEH MOTeHNUaNl U (HapMaKOIOTHIHU e(eKTH
KaTo aHTHUBHPYCHA, IPOTHBOBB3MAIMTENHA, INPOTHBOTYMOPHA, XEMAaTONPOTEKTHBHA U
anTubOakTepuaiHa akTuBHoOCT (MisSurcova, 2012).

Pennma nmpoy4BaHus MOKa3Bat, 4e pa3IMYHUTE TEXHUKH 32 €KCTPAKIUSA Ha MOIH3aXapuIu
MoOraT 3HA4YUTENHO J1a MOBIMAAT KaUe€CTBOTO M KOHIIEHTPALUATA Ha IeJeBUTEe CheIUHEHUs. 3a Ja
ce MOBHIIN e(peKTHBHOCTTA Ha MPOIeca, BCE MO-TOMIsIMa MOMYIIPHOCT IPUA0ONBAT TEXHOIOTHIHU
MOAXOIM 3a U3BJIMYAHE, BKIIOYBAIIM M3MOI3BAHETO HA YNTPa3ByK, MUKPOBBIHU WM €H3UMHU
(Hahn, 2012; Kadam, 2013). B cpaBHeHHe ¢ KOHBEHIIMOHAJTHATa EKCTPAKIHS TE€3H METOIU
ImpeAnaraT NPeJuMCTBa KaTo II0-KPAaTKO TEXHOJOTHMYHO BpeMe, M3MOI3BaHE Ha MO-MalKo
KOJIMYECTBO PA3TBOPHUTEN, KOHCYMaIlWs Ha IO-MaJKO €HEprHs M Mo-Hucka meHa (Xu, 2017).
W300pbT HA MOAXOSII METOJ| 33 M3BJIMYaHE, KAKTO U NPABUIIHOTO ONTHMH3MpPaHE Ha pabOTHUTE
YCIOBUSI MOTaT Ja W3WIPasT OCHOBHA PO 3a IIOJMy4aBaHE HA MOJNM3axXapuadl C SKEJaHd
XapaKTepUCTHKH M 33J0BOJINTENICH ITPOU3BOJICTBEH N00uB (Ale, 2011).

IlenTa Ha HACTOAMIOTO MpOy4YBaHE € Ja Ce H3CIeABaT e(eKTHTe Ha Pa3IUIHH
TEXHOJIOTUYHN TPOMEHJIMBY BBPXY €(EKTHBHOCTTa Ha H3BJIMYaHE Ha (yKOMIaH OT Ka(sBH
Bojiopaciu Ascophyllum nodosum. V3cnensano e Bb3IEHCTBUETO Ha YITPa3BYK, TeMIiepaTypa u
€KCTPAKIIOHHO BPEME C LieN Jja C€ ONTUMM3MpPa MPOU3BOJCTBEHHUSAT MPOLEC U J1a CE pealusupa
BUCOK JIOOMB Ha TIOJIM3aXapHIH.

MATEPHUAJIX U METO 1

Matepuaim

Kadssu Bomopaciu Ha mpax Ascophyllum nodosum ca 3aKkyneHH OT ThPrOBCKaTa Mpexka
(Ascophyllum nodosum fine powder, Joannas Garden). PeakTuBHTE, W3MOJ3BaHU TIPH
M30JIMPAHETO M MPEYHCTBaHETO Ha (yKOMAaH - aleToH, METaHOJ, COJHA KHCEJIHMHA, €TaHOoJ, ca
3akynenu ot Sigma-Aldrich.

MeTon 3a IpeYyucTBaHe HA MOJIH3aXapHIU

3a oTcTpaHsBaHE HAa NWUIMEHTH U suouay, 10 g OT BoJopaciuTe ce TpeTUpat
TIOCJIC/TOBATEIIHO C alleTOH M C METaHOJI B MIPOXBJDKCHUE Ha 24 yaca IpW cTaifHa TeMIeparypa
HETIPEeKbCHATO Pa3ObpKBaHE.

MeTon 3a ekcTpaxupaHe Ha (PyKOHIaH

M3Bnmmaanero Ha (yKOMJaH ce M3BBPIIBA C BOJACH pa3TBOp Ha cosHa kucenuHa (0.1M) mo
onucana or Ermakova u konekruB meroauka (Ermakova, 2013). ITomyueHusT u3BieK ce OTaEis
gpe3 HeHTpodyrupane u ce GuaTpypa npe3 cTbkieH Guirsp (16-40 pm). M3BneuenusT Gpykongan
ce yrasBa ¢ 96% eranoun (-18°C, 15 min) npu 06aBHO pa30bpkBane. CynepHaTaHTBT Ce OTCTPAHsIBA
gype3 IeHTpodyrupaHe. 3a OCHUTypsSBaHE Ha BHCOK J00MB Ha (YKOMIAH, YCIOBUSTA Ha
eKCTpaxvpaHe ca ONTUMU3MPAHU upe3 Bapupane Ha temrieparypara (40, 60 u 80 °C), Bpemero Ha
m3Bmmaane (30, 45 u 60 min) n npunararne Ha yaTpas3Byk (37 kHz).

HN3uncasBane noduBa Ha pykouaaH

JloOuBBT Ha (yKOMIAH € M3YMCIICH B MPOICHTH Ha 0a3zaTa Ha MONYYEHOTO KOJMYECTBO
eKCTpaxypaH MoJau3axapua KbM HayaJlHOTO KOJIMYECTBO M3IION3BaHa Jpora. Bcuuku pesynratu ca
IIOJIy4€HHU CJie[, TPUKPATHU TIOBTOPEHHUS M ca TMpPEICTaBEeHH KAaTO CpPEAHM CTOWHOCTH ChC
CTaHJApTHO OTKJIIOHEHHE.

PE3YJITATU U OBCBHXKJIAHE

ExcTpaknusra Ha TONHM3axapuId MOXKE Ja Ce TOBIHsSe OT pa3iuyHH TapameTpu Ha
paboTHUS mpolec KaTo BpeMe 3a U3BJIMYaHe, TEMIIepaTypa Ha cpesiaTa U IpuilaraHe Ha yITpasByK.
ITpoabmKUTEITHOCTTA HA MIPOLECca MOXKE Ja MMa KaKTO TOJIOKHUTEIICH, TaKa U OTPHUIATENICH e(heKT
BBPXY HU3BIMYaHeTo. OCHTypsIBAHETO Ha IIOBEYE BpEME Ha KOHTAKT MEXIy pa3TBOPUTENS U
Jporara Boau 10 mo-edextuBHO m3Bmmaane. OT Apyra cTpaHa, MO-TBJITO OT HEOOXOANMOTO BpeMe
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€ CBBP3aHO C MO-TOJIAM Pa3XoJ Ha €HepPrust ¥ € HKOHOMHUYECKH HeU3roaHo. [IpoabmKUTeHOCTTa
Ha WM3BIMYaHE TPsAOBa 1Ma OBae moxdpaHa Taka, 9e Jla Ce OCHTYPH ONTHMAaJIeH JTOOWB M BHCOKO
KauecTBO Ha rmosiydyeHus: nonusaxapupn (Wang, 2006). Ilpunaranero Ha yaTpa3ByKOBO
BB3/ICHCTBHE ce MPENOphUBa MPH SKCTPAKIMS HAa TEPMOIAOMIHN CheANHEHNS. [3BIMYaneTo mpu
BUCOKa TeMIlepaTypa 3a MO-IBAT0 BpeMe MOXe Ja Ipeau3BHKa pasrpaJaHe Ha HAKOH
TepmovyBCTBUTENHU — cheaunenus (Romdhane, 2002). CiemoBaTelHO — BIMAHUETO  HA
TeMIepaTypara U NPOIbIDKUTEIHOCTTAa Ha EKCTPAKIUs TpsAOBa fa ObJaT BHUMATEIHO NPOYUYECHH 1
Te3u paboOTHHU MapaMeTpH J1a ObIAT MAKCUMATHO MPELU3UPaHH.

C mest ONTUMH3MpPAHE YCIOBUATA Ha EKCTpaXxHupaHe Ha (GpyKOWIaH OT KasABHTE BOJOPACIH
Ascophyllum nodosum O6sixa momyueHnm 18 wu3BIeKa NpH pa3lTUYHA TeMIEpaTypa, BpeMe Ha
eKCTPAaKIUs U B MPHUCHCTBHE WIM OTCHCTBHE HA YITpPa3BYK. MOIETHHTE €KCTPAKTH M TEXHUAT
JIOOMB ca mpeacTaBeHy B Tabnuna 1.

Tabauma 1. /Joous na ¢pykouoan om Ascophyllum nodosum, nonyuen 6 npucvcmeue uiu
omcvecmeue Ha YIMpPA3eyK, NpU pasiudHa memnepamypd u pasiudHa npoowbadCUMenHoCm Ha
uzenuyaHe.

yaTpa-  TemIe- yaTpa-  TemIle-

MOJeN  3BYK patypa Bpeme 0)106143 MoJIeN 3BYK parypa Bpeme 506%
KHz oC min % +SD KHz oC min %+SD
1 - 40 30 0.93+0.20 10 37 40 30 2.52+0.17
2 - 40 45 1.51+0.22 11 37 40 45 2.61+0.19
3 - 40 60  1.94+0.11 12 37 40 60  2.60+0.15
4 - 60 30 1.62+0.09 13 37 60 30 3.44+0.18
5 - 60 45 2.31+0.23 14 37 60 45 3.70+0.26
6 - 60 60  2.70+0.18 15 37 60 60  3.82+0.18
7 - 80 30 1.73%0.13 16 37 80 30 3.94+0.14
8 - 80 45 2.90+0.21 17 37 80 45 3.73+0.17
9 - 80 60  3.44+0.19 18 37 80 60  3.83+0.21

OT mocoYeHHTEe pe3ynTaTh Ce BIKAA, Y€ M3BIMYAHETO Ha (PYKOWJAH C TOMOINTAa Ha
YATPa3ByK € MO-€()EKTHBHO B CPAaBHEHHE C KOHBEHI[MOHATHHUS METOJ 3a eKcTpakmus. [lomoOna
TEHJCHIIUSA € onucaHa u B Apyru npoyuBanusi (Tang, 2016; Chemat, 2011). Ilpunaranero Ha
yATpa3ByK MOAOOpsBa IpoIleca Ha M3BIMYAHE Ype3 YJIECHABAHE MPEHOCA HAa Maca MEXIY
Pa3TBOPHTENS U PACTUTCIHUS MaTepuall. 3ByKOBUTE BBJIHHU IIPEMHHABAT IIPE3 TCYHATA Cpejia, KaTo
MPeAN3BUKBAT IIOBHIIABAHE HA HAIATAHETO B TEYHOCTTA M 00pa3yBaHETO HA BB3IYIIHH
mexypuera. [Ipu pasnagaHe Ha KaBUTAIMOHHUTE MeXypdeTa ce 00pa3yBaT MHKPOCTPYH B OJIU30CT
JI0 TBBpJATa KJIeThYHA MOBBLPXHOCT, KOETO BOJMU JI0 pa3pyllaBaHe Ha kierbuHuTe ctern (Kadam,
2013). KaBuTallMOHHUAT €PEKT yCKOpsiBa IMPOHUKBAHETO HA pA3TBOPUTENS B pacTUTEIHATA
MaTpula, yBelMuaBa KOHTAaKTHATa IUIOL] MEXAy TBbpIaTa M TeuHata (aza W ylecHsBa
0CBOOOKaBaHETO Ha eKcTpaxupyemure chennneHus (Wang, 2006).

ExcriepnMeHTaNHUTE pe3ynTaTi MOKa3BaT, 4e M3BIMIAHETO Ha (DYKOUIAH Ce IOBIHSBA H OT
TeMIiepatypara Ha cucremara. [1o-Bucok 100MB ce HaOIro1aBa py 1mo-BHCoKa Temneparypa. Tosa
¢ OuaKBaHA 3aKOHOMEPHOCT, HabmromaBaHa M oT apyru m3cnemosarenu (Tomsik, 2016). Io-
BHCOKaTa TeMIlepaTypa IIOBHIIABa CHEPTUATa HA CHCTEMaTa M yBeNWYaBa pPa3TBOPHMOCTTAa Ha
LeneBuTe chennHeHus. Te ce ocBoOOKAaBaT MO-JIECHO OT KJIIETKUTE, BCIEICTBHE HapylIaBaHE
[eJIOCTTa Ha CheIUMHHUTENHATa ThkaH Ha Bojopaciute (Teh, 2014). Haii-Bucokata OT TpHTe
Bapupanu temmeparypu: 80 °C Oemre ompeneneHa Karo ONTHMalHA 32 MOCTHTAHETO HA BUCOK
JOOWB IIpH M3BIMYaHe Ha (DyKOHMIaH.

TpeTusT U3cieABaH MapaMeTbp — BpeMe Ha M3BJIMYAHE, OKa3a MO-TOJSIMO BIHMSIHAE BBPXY
KOHBEHIIMOHAJTHATa EKCTPAKIMsA Ha Moim3axapunpa. M mpu TpuTe BapHpaHH TeMIepaTypH Io-
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MIPOIBIDKUTEIHOTO M3BIIMYAHE Ce 0Ka3a Mo-e(heKTHBHO. Bpemero 3a ekcTpakius, OT pyra CTpaHa,
oKa3a He3HauHTelleH e(heKT MPH YITPa3BYKOBOTO U3BIMYaHE. [loydeHUTE pe3ynTaTi MOTBhPIuXa
CTaHOBHILICTO, Y€ YJITPa3BYKOBATa CKCTPAKIMS € MO-ehEeKTHBEH METOJ, MO3BOJISIBALL M3BIHMYaHE
Ha MO-TOJIEMH KOJMYECTBa TOJIM3aXapH]l 3a MO-KPaTKo BpeMe B CpAaBHEHHE ¢ KOHBEHITMOHAITHATA
texuuka (Vinatoru, 2001). /o To3u u3BoA chiro gocturar Kadam v KOJEKTHB, KOMUTO HU30JHpAT
ToNM3axapuan OT WpiaHjaAcku Kadsu Bomopaciu  Ascophyllum nodosum w Laminarina
hyperborea. Pe3ynraTute UM MMOKa3BaT, Y€ yJITPa3ByKOBAaTa TEXHHKA MO3BOJISIBA U3BIMYAHE HA O~
rojeMu KojwyecTtBa JamuHapuH (6.24%) 3a mo-kpatko Bpeme (15 min) B cpaBHeHHE C
KOHBEHIIMOHAJTHATA BOJHA eKCTpakuus - 4.59% namunapuH 3a 150 min (Kadam, 2015). C oriexn
3amazBaHe CTAOMIHOCTTa Ha T[OJIU3axapuja 4dpe3 IM0-KpaTKo HarpsBaHe, Hai-MallkoTO OT
Bapupanute BpemeHa (30 min), Oemie ompeaereHO KAaTO JOCTAaThYHO 32 YJITPa3ByKOBOTO
M3BIIMYaHE Ha QyKOWIaH.

Ha ¢urypa 1 e mpencraBeHO eTHOBPEMEHHOTO BIHMSIHHE Ha TeMIlepaTypara W BPEMETO 3a
eKCTPAKIIS BBPXY H00MBA HA (PyKOUAAH.

A
Jobue (%)
4
- m2-3
o 2 80
O 1 1-2
@]
g 0 m0-1
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15 op TYP
40 (°C)
Bpeme (min) 60
b
[obue (%)
4
;:é“ 3.5 .3.5'4
~ m3-35
o 3 80
o 25 2.5-3
Q
S m2-25
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40 (°C)
Bpeme (min) 60

®urypa 1. Bauanue na memnepamypama u 6pememo 3a eKCmpaxyus 6bpxy 000usa na Qykouoan
om Ascophyllum nodosum, useneuen A) 6e3 ynmpazeyk u b) noo oOeticmeuemo ma ynmpazeyk

(37kHz).

Haii-romsim 100WB € IOCTHTHAT TIPH MpHUJIaraHe Ha yATpasByK, Temieparypara ot 80 °C u
30 min Bpeme Ha ekcTpakius. Te3u yClIoBUs ca ONpeeIeHH KaTO ONTHMAIIHH 33 U3BINYAHETO HA
¢dbyxounan ot Ascophyllum nodosum.
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3AK/IIOYEHUE

B mpencraBeHoTo mpoyuBaHe Osfxa H3OMMPaHM dYpe3 KiIacHMdecka U yIATPa3ByKOBa
eKCTpakIus Monu3axapuau ot kadssure Bomopaciu Ascophyllum nodosum. V3BnuyaHeTo Ha
(ykomIaH ¢ TOMOIITA Ha YNTPa3BYK € MMo-e()eKTHBHO B CpaBHEHHE ¢ KOHBEHIMOHAIIHUS METO]I 3a
excTpakuus. [To-Bucok 1o6uB ce HabmogaBa Mpu Mo-BUCOKa Temrepatypa. Ilo-npoabimkuTennara
KOHBEHIIMOHAJHA CEKCTPAKIMI ce OKa3a I0-e()eKTHBHA, JOKATO BPEMETO 3a EKCTPAKIHSI HMa
He3HauuTeJdeH eQeKT TMpu yATPa3ByKOBOTO H3BIMuYaHe. IlpuiaraHeTo Ha  yITPasBYK,
temmneparypara oT 80 °C u 30 min Bpeme Ha eKCTpakIys Osxa OMpeNeNICHN KaTo ONTHMAlHH 3a
nobuBane Ha pykounan ot Ascophyllum nodosum.

BbaaronapHocTH KbM MeIWIMHKCH YHHBepCcUTET — [I10BIMB, BBHTpEeyHHBEPCHTETCKH MPOCKT
ATII1-02/2019 na Tema ,JIIpoyuBaHe Ha OWOJOTMYHM AKTHBHOCTH Ha MOJH3aXapuid OT
Obarapcku kadssu Bogopaciu (Cystoseira barbata)®.

Jluteparypa:

Ale M, Mikkelsen J, Meyer A. Important Determinants for Fucoidan Bioactivity: A Critical.
Review of Structure-Function Relations and Extraction Methods for Fucose-Containing Sulfated
Polysaccharides from Brown Seaweeds. Marine Drugs. 2011, 9: 2106-2130

Chemat F, Zill-E-Huma, Khan M. Applications of ultrasound in food technology: processing,
preservation and extraction. Ultrasonics Sonochemistry. 2011, 18: 813-835

Ermakova S, Men'shova R, Vishchuk O, Kim SM, Um BH, Isakov V, Zvyagintseva T. Water-
soluble polysaccharides from the brown alga Eisenia bicyclis: Structural characteristics and
antitumor activity. Algal Research. 2013, 2(1): 51-58

Hahn T, Lang S, Uiber R, Muffler K. Novel procedures for the extraction of fucoidan from
brown algae. Process Biochemistry. 2012, 47: 1691-1698

Kadam S, Tiwari B, O’Donnell C. Application of novel extraction technologies for bioactives
rom marine algae. Journal of agricultural and food chemistry. 2013, 61: 4667—-4675

Kadam S, O’Donnel C, Rai D, Hossain M, Burgess C, Walsh D, Tiwari B. Laminarin from
Irish brown seaweeds Ascophyllum nodosum and Laminaria hyperborea: Ultrasound assisted
extraction, characterization and bioactivity. Marine Drugs. 2015, 13: 4270-4280

Misurcova L, Skrovankova S, Samek D, Ambrozova J, Machd L. Health Benefits of Algal
Polysaccharides in Human Nutrition. Advances in Food and Nutrition Research. 2012, 66: 75-145

Romdhane M. Investigation in solid-liquid extraction: influence of ultrasound. Chemical
Engineering Journal. 2002, 87: 11-19

Tang W, Lin L, Xie J, Wang Z, Wang H, Dong Y, Shen M, Xie M. Effect of ultrasonic
treatment on the physicochemical properties and antioxidant activities of polysaccharide from
Cyclocarya paliurus. Carbohydrate Polymers. 2016, 151: 305-312

Teh S, Birch E. Effect of ultrasonic treatment on the polyphenol content and antioxidant
capacity of extract from defatted hemp, flax and canola seed cakes, Ultrasonics Sonochemistry.
2014, 21: 346-353

Tomsik A, Pavlic” B, Vladic” J, Ramic” M, Brindza J, Vidovic” S. Optimization of ultrasound-
assisted extraction of bioactive compounds from wild garlic (Allium ursinum L.). Ultrasonics
Sonochemistry. 2016, 29: 502-511

Vinatoru M. An overview of the ultrasonically assisted extraction of bioactive principles from
herbs. Ultrasonics Sonochemistry. 2001, 8: 303-313

Wang L, Weller C. Recent advances in extraction of nutraceuticals from plants. Trends in Food
Science and Technology. 2006, 17: 300-312

Xu S, Huang X, Cheong K. Recent Advances in Marine Algae Polysaccharides: Isolation,
Structure, and Activities. Marine Drugs. 2017, 15: 388

96



Scientific Research of the Union of Scientists in Bulgaria — Plovdiv, series B.
Natural Sciences and Humanities, Vol XIX, ISSN: 1311- 9192 (Print), ISSN:2534-9376
(On-line), Balkan Conference "Healt and Food Technologies”, 27-28 June 2019.

HAKOUN HEMHBA3ZUBHU METO/U 1P U3CJIEJIBAHE HA
CTYAEHTHU C BUCOKO HOPMAJIHO APTEPUAJIHO HAJISITAHE
Bbaneaosa M ', HukoJos Il 2, lamsanos U'.

'Karenpa no ¢usuonorus, Mennuuackn ¢pakyarer MeaunuHCKu
Yuusepcurer Ilinosaus, 4002 6yi.“ Bacua Anpuios “ N 15A
*[IbpBa BbTpelHa KINHNKA, CeKuus 1Mo KapanoJorusi, MeauuuHcKu
(pakyarer Meauuuncku Yausepcurer Iliosaus,
oya. “ [Hemepcko moce “ N 66.

SOME NON-INVASIVE METHODS TO STUDY STUDENTS WITH
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Pestome: Criopen knacudukanusta Ha aprepuantoto Hansrane (AH) ot 2013 r na Eponeiickoto
npyxectBo mo kapauoinorus (ESC), Bucoko HopmanHo aprepmano Hamsrane (BHAH) e
KaTeropusi, HAMHpAIla Ce MEKIy HOpMaTa U MaTOJIOTHTA ChC CHCTOJIMYHO apTePHATHO HAJSTSHE
(CAH) ot 130-139 mmHg u auactonuuno aprepuanHo Hamdrane (JAH) ot 85-89 mmHg. Ilo
muTepatypHu naHHu uHauBuau ¢ BHAH ca ¢ net mbTu no-Bucok cepaeuHo-cb0B puck (CCP) , B
CpaBHEHHE C HWHIUBHIU ¢ HOopMaiHO aptepuanHo Hamsrane (HAH). Onenkara ma CCP 3a
TPaHUYHU CHCTOSIHUS, KakBoTo ¢ BHAH e cBpp3aHa ¢ MHAMBHIYAJICH MMOIXOJ W HpHUIAaraHe Ha
HSKOW JOITBJIHUTENIHH JWArHOCTUYHYM HEMHBA3HMBHM METONIM: KPAaTKOTpacH MOHHUTOpHHT Ha AH,
AHTPOIIOMETPHYCH aHANW3, HMICJaHCHA Kapauorpadus, H3CIeABaHE HHBOTO Ha CTpEC,
W3CIe/[BaHE HA apTepHalHaTa PUTHUAHOCT, H3CIEIBAaHE HAa MUKPOIMPKyNanusaTa. B Hamero
uscnenBane ca BkiodeHn 97 crynentu: 39 ¢ BHAH u 58 konTponu ¢ Hopmanno AH Ha BB3pact
21.4+1.59. HeunBasuBHuTe MeTomu 3a wuscienBane Ha BHAH wunentudumupar paHHH
MopdonornyHu M (QYHKIIMOHAIHH NPOMEHH B MaKpO- M MUKPOLUMPKYJIALHUATA, MPEIAIICCTBAIIN
u3sBaTa Ha CHPIEYHO-CHA0BU 3abomsBanusa (CC3): Mo- 3HAYMMO CBHIOBO CTapeeHe, CIa3bM Ha
nepudepHUTE CHIIPOTUBUTEIHH ChIOBE, IIOBHIICH CUMIIATHKOB TOHYC, MOBUILICH ChPACYCH ACOUT
1 TIOBHIIIEH MHOKap/IeH KOHTPAKTHIUTET.

KitouoBu aymu: BUCOKO HOpMaJHO apTepUaHO HaJsAraHe, JUArHOCTUYHM HEMHBA3UBHU METO[H,
IIPOMEHU B MAKPO- U MUKPOLUPKYJIALHATA.

Abstract: According to the European Society of Cardiology (ESC) classification of blood pressure
(AP) in 2013, high normal arterial pressure (HNAP) is a category between the norm and pathology
with systolic arterial pressure (SBP) of 130-139 mmHg and diastolic arterial pressure (DBP) of 85-
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89 mmHg. According to the literature, individuals with HNAP have a five-fold higher
cardiovascular risk (CVR). The assessment of CVR for intermediate conditions such as HNAP is
related to an individual approach and the application of some additional non-invasive diagnostic
methods: short-term AP monitoring, anthropometric analysis, impedance cardiography, stress level
testing, arterial stiffnesse study, microcirculation study. Our study included 97 students: 39 with
HNAP and 58 controls with normal AP at 21.4 £ 1.59 years. Non-invasive methods for HNAP
research identify early morphological and functional changes in macro- and microcirculation prior
to cardiovascular disease (CVD): more significant vascular aging, spasm of peripheral resistive
vessels, increased sympathetic tone, increased cardiac output and increased myocardial
contractility.

Key words: high normal arterial pressure, non-invasive diagnostic methods, changes in macro- and
microcirculation

Bueenenue: Cnopen kinacudukanusaTa Ha aptepuainoro Hamsirane (AH) or 2013 r Ha
Epormeiickoto npyxkectBo mo kapauonorus (ESC), BHCOKO HOpMamHO apTepHaHO HaJATaHE
(BHAH) e kareropusi, Hamupala ce Meay HopMaTa U MaToJIO0IUsATa ChC CUCTOJIMYHO apTEPUATTHO
Hasirsiae (CAH) ot 130-139 mmHg u nuacronmuHo aptepuanno Hamsrane (JAH) ot 85-89
mmHg. ITo nmureparypuu nannu naauBuan ¢ BHAH ca ¢ et mbTH mo-BHCOK PUCK OT pa3BUTHE HA
AX u Bp3aukBane Ha CC3, B cpaBHenue ¢ uaauBuan ¢ HAH (1, 2, 3). B nureparypara Bce omie
HsIMa JOCTAaThuHO JaHHHU 3a Miaau xopa ¢ BHAH, kakro no otHomenue Ha texuust CCP, Taka u
II0 OTHOILEHHE HA TEPAlleBTUYHOTO MoBeaeHue. ETo 3a110 paHHOTO OTKpHBAHE U MOAXOIAILIOTO
HaONIOZICHNE Ha IO-BUCOKO-PHCKOBH Miaau manueHTH ¢ BHAH e m3kimouutenHo BakHO B
JTIUarHOCTHYEH u TepaneBTUYEH TUTaH.
Ilen: ITpunarane Ha HAKOM JONBIHMUTENIHM AMArHOCTUYHU HEUHBA3MBHU METOJM 3a OLEHKAa Ha
CCP 3a rpaHUYHH IPEIKINHUYIHU ChCTOSHMUS, KakBoTo ¢ BHAH.

Marepuan u meromu: OGeKT Ha U3CIEABAHETO ca 97 crymentu: 39 ¢ BHAH u 58 koHTpomu c
HAH na Bb3pact 21.4+1. 59. M3non3BaHuTe HEMHBAa3MBHU JUArHOCTMYHU METOIU ca:

*  aHTPONOMETPUYEH aHanu3 Ha Ouommmenancen npuHmun (Guangzhou ZYS Electric CO,
Ltd, PRC),

e kpartkotpaeH 5 wmunHyTeH MouuTopuHr Ha AH (CNSystems ,The Brain and Heart
Company, Austria), 6a3upaH Ha NpuUHIMIA Ha Penaz, n BaIWAWPaH MPU U3CIIEABAHE HA
cpenno AH ¢ uaBazuBHU Metonu (4, 5)

+ wuMmenadcHa kapauorpadus (Biopac Instruments, USA). OueHsiBa B AMHAMHUKA U 32 MO-
JIBIBI IEPHOJ XEMOJANHAMHYHUTE XapaKTEPHUCTHKA Ha ChPICYHO-CHOBATA CHCTEMa 3a
BCEKH CHPJICUCH ITUKBI U 32 HEWHUTE BapHaIlUH 32 oTpeieneHo Bpeme(6, 7).

*  u3cienBaHe HUBOTO Ha crpec (Biopac Instruments, USA), upe3 ChOTHOIICHUETO HUCKH/
BUCOKM  YeCTOTM Ha  CIEKTPAIHO YEeCTOTEH aHalu3 HpH S5  MHHYTCH
enekTpokapauorpadceku 3amuc (8, 9).

*  W3cIeBaHE HA apTepHalHATa PUTUAHOCT Ha ocimomerpudeH npuHnun (Tensio Clinic,
Arteriograph, Hungary), (10, 11).

*  W3cIeBaHE HAa MHKPOIMPKYJIAIMATA C KOJIWYECTBEH M KA4EeCTBEH KANMISPOCKOIICKU
ananmu3 (JH1005, PRC), (12) u nepudepHata eHI0TEN-3aBUCHMA Ba30IWIATALIUS C Jla3ep
nomep puaoymerpust (Biopac Instruments, USA), (13, 14, 15, 16).

¢ Crarucriyecku MeTonu: Merton y2 — 3a ompezesssHe Ha BPb3Ka MEXAY JABE KauyeCTBCHU
OpoMeHIMBU. YeCTOTeH aHajiu3 Ha KAuyeCTBCHHTC MNPOMEHJIMBH, KOWTO BKIIFOYBA
a0COJFOTHH, OTHOCUTEITHH ¥ KyMYJIATUBHHA OTHOCHUTETHH 4acTOTH B (%0).

W3cnenBanu noka3aTeiu:
Wupekc Tenecna maca (UTM, kg/m?),
Wnpekc Bucuepannu mazaunu (MBM, kg/m?),
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CpenHo aprepuanHo Hajsrane- (cp. AH, mm Hg),

Cwpaeuen neout/ copaeden unnekc (CACH),

MuokapaeH KOHTPAKTHIHTET, HU3MEPEH 4Ype3 YCKOPUTENEH WHAEKC Ha MHKOBa CKOPOCT Ha
M3XBBPIITHE HA KpBB B aopTata (MK, 1/s),

Huso na ctpec (HC),

HenTpanHo aprepuanHo Hansrane (LAH, mm Hg),

Hentpanno nyncoso Haisrane (LITH, mm Hg),

CkopocT Ha myJicoBaTa BbhJiHa Ha aoprarta (CIIB ao, m/s),

Kanunspua mrstHOCT (KIT),

CpenHo apTepHaHO /BEHO3HO CHOTHOIICHNE Ha KanwisipHa Opumka (ABU),

EnporenzaBucuma Bazoaunatamus (E3B/, %),

Pesynratu: Hanune ca: [To- Bucoka e yectoTtaTa Ha MHHAUBHIN ¢ HagHOpMeHO Terno MTM (33.4
% xbM 3.4 %, p<0.0001) 1 anapounno 3atabcrsiBane UBM (91.7 % kM 8.3 %, p < 0.0001) npu
BHAH B cpaBaenune ¢ xoHTpomu. Ilo- BHCOKa e WecToTaTa Ha WHAWBHIN C IpeoOiagaBaria
cuMInaTtukoBa akTWBHOCT nmpu BHAH B cpaBHEHHE ¢ KOHTpOIHM B YCIIOBHE Ha (DHU3HOJIIOTHYCH
nokoi- HC (65.6% xbM 34.4 %, p<0.05). ITo-BuCcOKa uecTOoTa Ha MOBHIIEH ChpACYEH ACOUT /
cbpaedeH unaexc npu BHAH B cpaBuenue ¢ kontpomnu (60.5% kM 39.5%, p <0.01).ITo-Bucoka
4ecToTa Ha IOBUILEH MHUOKapieH KoHTpakrtwiuteT npu BHAH B cpaBHeHHe ¢ KOHTpoIW,
npeAmecTam J.K xunerpodus, (equH oT 4-Te mMpH3HaKa Ha OE3CHMIITOMHO YBPEXKIaHE MpPU
onenka Ha CCP cnopen mocnennute EBponeticku npenopskn) MK - (12.5 % xbM 3.1 %, p<0.01).
ITo-Bucoka yectora Ha nosumeHo cp. AH npu BHAH B cpaBHeHHE ¢ KOHTPOJIM, MHOTO TOYEH
MoKa3areN 3a XeMOJMHAMHUKaTa U ChCTOSHHETO Ha ChpAedHO-chaoBara cuctema, CIICH (92.3 %
kpM 7.7 %, p<0.0001). Mma TenaeHuus 3a IO-BUCOKAa YECTOTa Ha IOBMIICHA apTepHaIHa
purugaoct npu BHAH B cpaBHenue ¢ kontponn, u3Meperna upe3 LAH (83.3 % xsm 16.7 %,
p<0.05), Ta6n.1. I[IpomeHuTe B chAOBETE T.H “CHIOBO CTapeeHe” MpeAlIeCTBAT IOsBaTa Ha
apTepuaiHa XUIMEPTOHHS W ca TMoKa3areNn 3a OMOJIOTMYHATa BB3pacT Ha ChiaoBeTe. KadecTBeHM
TIPOMEHH, ITOKa3BaIlli CIIa3bM Ha Iepru(epHNTE CHIIPOTUBUTENHN chaoBe npi BHAH, ycranoBeHn
HpI/I KaHI/IHﬂpOCKOHI/IH, I/I3p335IBaHII/I C€ B IIO-IIMpPOKA IIEPUBACKYIapHa 30Ha U XapaKTE€pHA 3bPHUCTOCT HaA
KalWIsIpHUS KpbBEH TOK npu rpynara ¢ BHAH B cpaBHeHue ¢ KOHTpOIMTE, KAKTO U HAJIMUUE HA 110- TOJISAM

6poit OpUMKH C IPEKbCHAT KbBEH TOK ChC CUTMOU/ICH XapaKTep U yBeIuueH Opoit Basomonun. Hsama pasnuku
B yecrorara Ha KI1, ABU u E3B/I.

Tabn. 1. Yecmoma na cmyodenmu ¢ HOKazamenu ¢ u3gbHpepepenmuu CmouHoCmu.

ITokazaren % (001 Opoii %  (obur  Opoi
n3cnensanu ¢ BHAH) xoHTpoau ¢ HAH)

Hapmaopmeno termo (UTM> 25 kg/m?) 33.4% (39) HF** 34 % (58)

Angapounso 3ataectsiBane (MBM>9 kg/m?) 91.7% (39) *** 83 % (46)

CIIB ao >8.2 m/s 545%(32) NS 455% (24)

IHAH >122 mmHg 83.3% (31) p<0.08 16.7% (24)

IITH >38 mmHg 66.7% (32) NS 333% (24)

Cp. AH > 100 mmHg 92.3 % (32) *** 7.7 % (33)

Cepaeuen nebut/ chpaeuen wHnaekc (CICHU | 60.5 % (32) ** 39.5% (32)

>2.85)

Huso =a ctpec (HC) >1.5 65.6 % (33) * 344% (33)

IloBuileH KOHTpakTWIMTET Ha Muokapaa | 12.5% (32) NS 3.1 % (32)

MK>0.065 (1/s)

Kamunsapua maetHOCT (KII) < 7 6pumku Ha | 50.0 % (32) NS 50.0 % (34)

noie

Kanmnsipo pemonenupane (ABU) < 0.69 55.0% (34) NS 45.0% (30)

E3BJ <5 % 53.8 %(29) NS 46.2 % (29)
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Jlerenna: Jlosepurenen unrepsan 95 %; HAH-"koHTponau" ¢ HOpMaaHO apTepHATHO HAJSATaHE,
BHAH-rpyna ¢ BUCOKO HOPMaJHO apTepHaIHO HajusAraHe; NS- numca Ha CTaTUCTUYECKU 3HaYMMa
pa3nuKa; *-HaJlluuue Ha CTaTUCTUYECKH 3HauuMa pasiuka p<0.05; **- Hanuuue Ha CTaTUCTUYECKU
3HauuMa paziauka p<0.01; ***- ganuuue Ha craTucTHYECKH 3HauMMa pasiauka p<0.0001; HATM -
WHJEKC TenecHa maca; MBM- unnekc BucuepanHu MasHuHu; CIIB ao -CKOpPOCT Ha IIyJicoBaTta
BbJIHA Ha aopTta; [[AH- UeHTpaIHO CUCTONIMYHO Hasirane; [[[1H- 1eHTpaHO MyJICOBO HAJISATAaHE;
cp.AH- cpenHo apTepuanHo HansraHe; HC-HMBO Ha CTpec, HU3MEPEHO upe3 MHIEKC Ha
CHMITIATHKYC-Baryc OajaHC; chpaedeH neOut/ cepuedeH wuHnekc (CHCH); MK- mmoxapneH
KOHTPAKTUJIMTET, M3MEPEH upe3 IMKOBAa CKOPOCT Ha KPBBEH TOK B aoprara; ABM- cpenHo
apTepUaIHO /BEHO3HO CHOTHOIICHWE Ha KamwisipHa Opumka; FE3B/[-eHmoren 3aBHcHMa
Ba30UIaTaLU.

3akiarouenue: HewHBasuBHuUTE Meronu 3a uscinenBaHe Ha BHAH wnentuduuumpar paHHH
Mop}oorHYHN B (QYHKIIMOHATHU NPOMEHH B MaKpo- M MHKPOIMPKYJIANUATA, IPEAIIeCTBAIIH
n3siBaTa Ha ChpAeuHO-chA0BU 3abonsaBanus (CC3). Morat ga ce mpuiarat KaTo MHIUBUAYaJICH
noaxon ¢ uen ouexka Ha CCP.
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Abstract:

General practitioners have more and more patients with diabetes and its chronic
complications, among which diabetic neuropathy is one of most frequent. As a part of a PhD
study, dedicated to the long term care for diabetic patients in general practice, a literature
search and analyses were performed not only on somatic, but also on autonomic forms of
diabetic neuropathy, which appeared to be relatively less studied in comparison to somatic
ones. The main reason, according to our findings from literature, is that the signs and
symptoms are quite unspecific and practically not differ from a symptoms of a primary
disease of certain system.

Among most frequently reported and studied forms of autonomic diabetic neuropathy are
cardiovascular and gastrointestinal autonomic neuropathy, as well as autonomic neuropathy
of urogenital system, including erectile dysfunction in people with diabetes. In our research
we found, that the prevalence of these conditions is relatively high and comparable to
incidence of somatic diabetic neuropathy. Similarly to common somatic neuropathy,
autonomic forms can also be present early in the evolution of diabetes, even at the moment
of diagnosis.

As the diagnosis and differential diagnosis of autonomic forms is quite difficult in general, it
is rarely made in primary care. Usually patients are sent to a corresponding specialized
consultations, where actually the focus is on the specific system, and diabetes itself is treated
rather as comorbidity instead of leading condition.

Key words: diabetic neuropathy, autonomic diabetic neuropathy, diabetic complications

VBona: [IlmabeTHaTta HEBPOMATHS € Cpell Ha-4eCTUTE W WHBATHIM3UPAIIN XPOHUIHU YCIOKHEHUS
Ha 3axapHus nuaber. CMsATa ce, 4e Ta3W XETepPOreHHa rpyna CHCTOSHHS € Ha MpaKTHKa Haii-
4EeCTOTO XPOHUYHO YBpEXKIaHE B pe3yiTaT Ha 3axapHus nuader. (1) Cwmsra ce, 4e yectorara
JnuabeTHaTa HEBPOIATUs Bapupa B 10CTA IUPOKHU IPaHULHU - 16 10 66% OT manueHTH ¢ AuadeT B
3aBHCHUMOCT OT HAYMHUTE HA HEHHOTO AWArHOCTUIHpaHE. (2, 3).

Llen u 3agaum: IlpoydyBaHe Ha JoOceralieH ONWT, NMyOJMKyBaH B Hay4yHaTa IEPHOINKA, IO
npoOJeMuTe Ha aBTOHOMHUTE (OpPMH Ha auabeTHaTa HEBPOMATHS KAaTO MPEAN3BHKATEIICTBTO B
oOrnrata MeIUIIMHCKA IPAKTHKA.

Marepuanu u MeToau: bsxa aHalIM3upaHU HSIKOJIKO MEIWIMHCKK 0a3W JaHHHU, BKIIOUUTEITHO
PubMed 1 Embase upe3 u3non3BaHeTo Ha KOMOWHALIUMK OT KITFOYOBH JyMH U CBOOOJHO THPCEHE B
uHTepHeT. CeneKknuara Ha HaMepeHNTe MyOauKanuy Oelle HalpaBeHa Ha Tpu etamna. [IbpBUYHUAT
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noxbop Oeire M3BBpIICH Ha 0Oa3a 3ariaBus Ha HMyOsiukaimuTe. Ha BTOpH eram OT MONydYeHUTE
3aryaBusl OsiXa CENICKTHpaHW pe3loMeTa M Ha TPETH €Tall OT CEeJICKTHpaHWTe pe3iomera Osixa
“30paHu IBJIHOTEKCTOBU CTAaTHHM, KOUTO IOKPHUBAaT HABIHO pas[iekIaHaTa B HAcTOAIIATa
paspaboTka Tema.

Pesynratu u oOcbxkmanHe: bsxa mnpoyueHM JMTEpaTypHU [aHHM BBB Bpb3Ka C YECTOTa,
pa3mpocTpaHeHHe, AWarHo3a W IIOBEJCHHE Ha oOmonpakTukyBamure Jsekapu (OIUI) mpum
NAalUCHTH C THa0eTHA HEBPOIIATUS U TTO-CIICIIHAIHO C aBTOHOMHUTE H (DOPMH.

3a pa3nmka OT coMaTHYHHMTE (GOopMH Ha OuabeTHa HEBPOMATHS, KOHTO Ca JOCTa IETaiiIHO
W3CIICABAaHH, aBTOHOMHUTE (OPMHU Ha TOBa 3a00JsIBAHE Ca OTHOCUTEHO MO-cinabo u3yueHH. Ot
€/IHa CTpaHa MPUYMHHUTE OMXa MOTIIHM JIa C€ THPCST B TOBA, Y€ CUMIITOMUTE HE Ca CTICHU(PUIHN H
OOMKHOBEHO Ca ChIIUTE, KAKTO U NPU IpyTu 3a00JIsIBaHUS Ha JaJleH OpraH WM CUCTEMa.

Cpen Haii-uecTo ONMCBAHUTE M W3y4aBaHM ()OPMH HAa aBTOHOMHA IHaOETHa HEBPOMATHS ca
cbpreyHo-cpaoBara  ¢opmMa — CAN, TacTpOMHTSCTHHAJIHATA aBTOHOMHA HEBPOIATHS,
HEBPOTATHATA HA YPOTEHUTAIHUS TPAKT, BKI. €PEKTIIIHATA TUCQYHKIMS MPU 3aXapeH AuadeT u
np. KM BererartmBHaTa quabeTHa HEBpPONATHS CIeIBa Ja CE OTHACAT M CYJOMOTOPHHTE
HapyIIeHHs CIEACTBUE OT 3axapeH JualeT, KOUTO UMAT CHUISCTBEHA POJIsL 3a€HO C AWCTAHATa
CCH30MOTOpHA JnabeTHa HEBPOIATHs B MATOTCHe3aTa Ha AWAOCTHUTE YIIepalud U AUabeTHOTO
CTBIIAJIO.

Hanune ca Bce nak W3BeCTHU €NMIEMHUOIOTMYHY JaHHU 3 Pa3lpPOCTPAHEHUETO Ha BETETaTUBHUTE
¢opmu Ha nuaberHa HeBpomatws. Enna ot Haii-uectute Qopmu e CAN (cardiac autonomic
neuropathy). B pamkure na mnpoyusanero DCCT/EDIC e naGmromaBana vectota Ha CAN,
naasumasama 30% npu 20 rogumHa gaBHOCT Ha nuabeta. [Ipu manmeHTuTe ¢ THN 2 3axapeH
nuaber — mogoOHO M Ha Ipyrute (GOpMH Ha HEBPONATHS — YECTOTaTa HAapacTBa C HAPACTBaHE
JABHOCTTA Ha quabeTa U CIopesa HAKOM aBTOPH JOPH MOKe aa 3acerHe 1o 60% oT manueHTuTe
cien 15 ronquan quadet. (4) CAN obade 3acsara v Mo-MJIaquTe MAIMEHTH, 0COOCHO XeHU. B enHo
nm3cnenBane or 2018r. mpm mammentn mox 30r. BB3pacT € HoKmaaBaHa dectora 12% mpu
TanueHTuTe ¢ THN 1 3axapeH auadet u 17% mpu marmeHTuTe ¢ THI 2 3axapeH auader. (5).

Kakto w mnpu BCHYKM JpYrH XpOHHYHM YCIOXKHEHHUS W TMpPU CEH30pHAaTa JuabeTHa
MTOJIMHEBPONATHs B YyacTHOCT, Taka 1 CAN ce HaOroaBa olie npeay MOCTaBsiHE HA JHarHo3arta
quaber — MpU ChCTOSHUATA Ha Tpenuaber W MoXe Ja ObJie HaluyHa TPH HOBOOTKPUTHTE
narnueHTu ¢ auadert. Ziegler B mpoyuBanero KORA S4 nmoknansa yecrora Ha CAN ot 8.1% mipu
HapyllleHU HHMBa Ha IIIOKO3aTa Ha TJIagHo, 5.9% npu HapylleHus Npu oOpeMeHsBaHe ¢ IUII0K03a,
11.4% npu KOMOWHMpaH HapyIIeH BBIIEXHApaTeH Tojiepanc U 11.7% mpu HOBOIHMATHOCTHIUPAH
3axapeH auaber. (6) IlogoOHu pe3ynrtaTu ca MOJY4YeHU U OT OBJITrapcku KojekTus (7). ABTOopuTe
JIOKJTaZBaT BHCOKA YECTOTAa HE CaMO Ha CEH30pHATa AWabeTHa HEBPOIATHs, HO M Ha ChpJeYHATa
ABTOHOMHAa HEBPONATHs OllI€ B pPAaHHUTE €TalM Ha IJIIOKO3HUS HHTOojiepaHc. Yectorara Ha
cerzomortopHara ¢popma Ha JIH e 5.7% npu manuenTure ¢ npeauabet u 28.6% mpu Te3u ¢ TaM 2
3axapeH auaber. Cwpaeyna ¢opMa Ha aBTOHOMHa HeBpomaTus e Hamuue npu 12,3% or
MAIMEeHTHTE ¢ HOPMAJICH TJIOKO3eH TosiepaHc, 19.8% or mammeHTHTe ¢ npenmabder u 32.2%
MaIMEHTHTE C THIT 2 3aXapeH AuaderT.

EpextunnaTa qucyHKIHS IpH MBXKE ChC 3aXapeH nuabeT, KaTo u3siBa Ha BereTaTuBHa popMa Ha
JIrabeTHa HEBPOMATus, ChLIO € CPAaBHUTEIHO YECTO CpelaHo ChCeTosiHUe. YecToTaTta M Bapupa B
IIUPOKU rpaHui|i — oT 35 10 90% B 3aBHCUMOCT OT JUArHOCTUYHHUTE METOAU M KPUTEPUH U Haii-
B€YE — B 3aBUCHMOCT OT BB3PAcTTa U JaBHOCTTA Ha Auabera (§8) Bopaem naroreHeTHuYeH MOMEHT €
HaJIMYHeTO0 Ha ana0eTHa HEBpONaTHsA, HO 3aefHO C Hes B IIaTOTeHe3aTa YJacTBaT CBhINO
HEeH3UMHOTO TTIMKUpaHe, nepudepHaTta MUKPO- U MAaKpOAHTUONATH U €HAOTeNHa AUCHYHKLUS,
TICUXOJIOTHYECKH (HPaKTOPH, METUKAMEHTO3HA TepaIus U HIKOW XOPMOHAIHHN n3MeHeHusl. (9)
VYporeHuranHaTa aBTOHOMHa JUC(YHKIMS YECTO C€ U35ABABAa M C AUCHYHKIUS HA MHUKOYHUS
Mexyp. B marorenesara ce HaMecBa BereTaTHBHATa AUCPETYNAIMS Ha MEXypa Hapell C YBpeXIaHe
Ha JETPY30pHUTE MYCKYJHH BIIakHa W yporena. JlokiamBaHaTa dectora Ha TUCHYHKIHS Ha
muKouHus Mexyp € 43 mo 87% mpu mmaber tunm 1 u 25% mpu mmaber tum 2. TexxecTra Ha
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WHKOHTHHEHIIMATA Ce acoIMUpa ¢ JaBHOCTTAa Ha nuabera. Kopenmusita Mexny nucdyHKIusTa Ha
MIUKOYHIS MEXYp M HAJIMIHETO Ha NepudepHa qruadbeTHa HeBpomaThs Bapupa ot 75 1o 100% (10).
3axmovyenue: Ha 6a3ara Ha JaHHUTE OT JHUTEPATYpHUSI 0030p CE€ BHXKIA CPABHHUTENHO rojsiMaTa
4ecToTa Ha Hall-m3ydeHuTe (GOpMH Ha aBTOHOMHA MUA0ETH aHEBPOMNATHs, CPABHUMA C YECTOTaTa
Ha JOOpe MO3HAaTUTEe B oOmaTa NMpakTHKa cCOMAaTW4HH (opMHM Ha uabeTHA HEBpomaTus. 3a
pas3imkKa oT CpaBHUTEIHO 100poTo no3HaBane ot OIJ] Ha KIMHWKATa U TUATHOCTHYHHUTE TIOXBATH
npu coMaTHYHUTE (OpMHU Oobave, MTUarHo3ata W Au(epeHIHalHaTa AUarHo3a Ha COMATHYHHTE
¢dbopMu ca TPyJHM KaKTO B 0OIIaTa MpaKTHKa, TaKa W TPH CIEIHAIN3NpaHa KOHCyaTarmms. Taka
JICUEHUETO UM C€ MPOBEXIA OT CHOTBETEH CIIEHUANUCT — HAIPUMEpP KapAUOJIOT MPH ChPIEUHO-
ChIIOBAaTa BETETaTUBHA MUAa0ETHA TOJHMHEBPOIATHS, a 3aXapHUAT AUabeT ce TpeTHpa I0-CKOpO
KaTo NpuApYkKapallo 3a00JsBaHe.
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NEUROPATIC PAIN — DIAGNOSIS IN PRIMARY CARE SETTING
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Abstract:

General practitioners have more and more patients with diabetes and its chronic
complications, among which diabetic neuropathy is one of most frequent. As a part of a PhD
study, dedicated to the long term care for diabetic patients in general practice, a literature
search and analyses were performed on neuropathic pain as leading symptom of diabetic
neuropathy and especially its diagnostic in general practice. Pain is the most disturbing
symptom. It is also very often the first sign for diabetic patients that rings the bell and force
them to visit a doctor. Diabetic neuropathic pain is quite frequent condition — nearly 25%
from diabetic patients experience it. The diagnosis of neuropathic pain is relatively easy to
be reached. The most often used system of diagnostic criteria is suitable for everyday work
in primary setting and gives to general practitioners tools do easy differentiate neuropathic
from nociceptive pain and from pain, caused by other, disease (e.g. peripheral vascular
disease, arthrosis, some systemic diseases etc.). More challenging is the differential diagnosis
after that and what is also important — identification of other possible reasons for
neuropathic pain (e.g. B12 deficiency), that may exist together with diabetes and may be
treated accordingly.

Key words: diabetic neuropathy, neuropathic pain, diabetic complications

VYBon: bonkaTa mpu auabeTHa HEBPOMATHS € Ha MPAaKTHUKA CETUBEH BH30YICH CUMITOM. Makap na
HE ¢ Hal-4ecTHAT, T € Hal-aJapMHUpaIUAT CHMITOM 3a IAlMeHTAa W € BaKEH 3allUTCH
MEXaHH3bM 32 MAaKpOOpraHH3Ma, CBOcOOpa3Ha ,.ajJapMeHa CHUCTeMa™, KOSATO HMMa 3a el Ja
MIPEAYNpPEH U TOATOTBH 3a IOTCHIMATHO ONAacHH BB3ACHCTBHUS OT OKONOHATa cpexa. OT mpyra
cTpaHa obaye Oojkara W3MbYBA MALKCHTHTE W HApyIIaBa TAXHOTO KAYECTBOTO HA JKUBOT.
Boiskata € ChIIO U CHMIITOMBT, KOWTO HAal-4eCcTO Kapa MalMEeHTHTE Ja ce 0ObPHAT KbM JIeKap, 3a
pa3iMKa OT aCHMITOMHUTE (POPMHU, IPU KOUTO MALMEHTHT MOXKE J]a OCTaHE HEANArHOCTUIIMPAH U
0e3 amexBaTHa rpmka. [lo cpmecTBo Ooikara mpu anaOeTHa HEBPONATH € HEBpOIlaTHA — T.C.
IBJDKH Ce HA YBpEZa Ha camMaTa HepBHA THKaH, a He Ha HAIIParoBOBO BB3JCHUCTBUE HA YBPEKIALI
(axTop oT okonHaTa cpeaa. JmabeTHaTa HeBpomaTHa 00JIKa, CIIOpeN alalTHPAHOTO OIIpeIeICHIe
Ha International Association for the Study of Pain, e “6oika, KoATO MpoM3IM3a KaTo AUPEKTHA
MOCIIEINIIA OT YBpeXKJaHe Ha TepH(pEpHUTE CEH3OMOTOPHH CTPYKTYPH IIPH XOpa ChC 3aXapeH
nuaoer” (1).
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Ilen n 3amaum: IIpoydBaHe Ha JoOceralieH ONWT, IMyOJIWKyBaH B HaydHATa IEPHOINKA, IO
npobiemMuTe Ha OoNKaTa NpU JUabeTHaTa HEBPONATHs KAaTO AMArHOCTHYHO M TEPaleBTUYHO
MPEN3BUKATENICTBTO B 00IIaTa MEANITMHCKA IPaKTHKA.

Matepuanu U MeTOAW: IPOYYBAHETO Oelle IPOBENCHO B HSIKOJKO MEAMLIMHCKH 0asu JaHHH,
BkirountenHo PubMed m Embase upe3 m3momsBaHeTo Ha KOMOMHAIMM OT KIIOUOBH IyMH H
cBOOOAHO ThpceHe B mHTepHeT. CeneKkiusaTa Ha HaMEpEeHHTEe MyOIMKaiuy Oellle HalIpaBeHa Ha
Tpu erama. ITspBrYHUAT mogdop Oemre W3BBpINEH Ha 0a3za Ha 3ariaBus Ha myoOnmkarunte. Ha
BTOpM €Tall OT IOJy4YeHWTE 3aryiaBusi Osixa CENeKTHpaHW pe3loMeTa M Ha TPEeTH eram OT
CENICKTUPAHHUTE pe3foMeTa Osixa M30paHM ITBITHOTEKCTOBH CTaTHH, KOHTO ITOKPHBAT HAITBJIHO
pasriex/aHara B HacTOSIIATa pa3padoOTKa TeMa.

Pesynratn m oOcexmane: [IpoydeHnm Osixa ImTepaTypHH JaHHH BBB BpB3Ka C YECTOTa,
pasmpocTpaHeHHe, IUarHosa W IOBeJeHHE Ha obOmonpakTukyBanmTe Jjekapu (OILUI) mpum
MAIMEHTH ¢ TUabeTHa HEBPOIATHS U ITO-CIEIUAITHO C OOJIKOBUTE ¥ (POPMHU.

KakTo Oemie orOens3aHo mo-rope, 0ojkaTa € MHOTO YECTO IBPBUAT CHUMIITOM, KOWTO Iparia
MarMeHTuTe mpu Jekap. Cpema ce CpaBHUTENHO YecTo — 10 25% OT malmeHTHTe ¢ AuadeTHa
cenzomoropHa HII umar HeBpomnateH 60yikoB cunapom, (2,3). Kakro e TUITMYHO 3a HEBpoOIaTHaTa
Oosnka, Ta3u npu JIH cpmoio mma mbeTpa M3gBa — MAIUEHTUTE S OIMCBAT KaToO PeXkela, rapea,
npoborama, Karto OOJIE3HEHO M3TPBIBAHE, KaTO ENEKTPUYECKH HMILYJICH W JAp., 4ecTo ce
KOMOHMHHpA ¢ TMApecTe3WH M OTIAIHA CETHBHA CHMIITOMATHKA. MHOTO THIIMYHA W HENPUATHA 3a
nanuenture ¢ J{H xapakTepucrtuka e, 4e T4 € 10 - CHJIHA [IPe3 HOIITA, KaTo C TOBa HapyIllaBa ChH
U Ka9eCTBOTO Ha )KMBOT Ha HmanueHTure. HeBpomaTHaTa Oo0iKa MOXE Ja ce MaHU(ECTHpa H C
HSIKOH TI0-PEJIKK CUMIITOMH KaTO XUIIEPAITe3Hs U aJlOIUHUS.

EcrectBeHaTa eBomoIs Ha HEBpOoNaTHAaTa OONKa NpH AWAaOeTHA HEBPONATHA € pPas3iIudHa.
OOHKHOBeHO TpH ocTpaTta OonkoBa (opMa OOJKOBUAT CHHAPOM, Makap M C OCTPO Hayalo,
OTIIyMsIBA B paMKHTE HA TOJWHA OT HAYAJIOTO M C HOPMAIM3HPAHETO Ha TTTMKEMHIHUS KOHTPOIL.
IIpn xponnuHata HeBpomaTHa OosikoBa (opma oOaue TakaBa CBOJIOLMS He ce HaOonaBa,
6oskaTa 00MYANHO CBHIIPTCTBA MALMEHTHTE Mpe3 TOJWHUTE M PSAAKO MOKa3Ba TEHJCHIUS KbM
pemucus. B cbiioro Bpeme obaue e HaiuULe TEHACHIMS 3a OTclabBaHe Ha OOJKOBUS CHHAPOM B
X0Jla Ha 3anbii0ovaBaHe Ha ceTwBHUTE neuuuTh. (4) Tasu TeHACHIMs cieaBa na ce hMa
TPEe/IBU/T B YMCTO MPAKTHUECKH IUIaH, Thi KaTo O MOTIJIa J1a JOBeJe A0 OIAaCHO ITOJIICHIBAaHEe Ha
CBCTOSHHETO Ha mareHTa. OT eHa cTpaHa CyOeKTHBHOTO yCeIlaHe 3a OTCIa0BaHEe U M34e3BaHe
Ha OonkaTa pa3dMpaeMo YCIIOKOsBa B M3BECTHA CTEICH ITAI[eHTa 1 HeTOBHUS JIeKap, HO OT Jpyra —
MacKypa BIOLIABAHETO HA OTIa/HATa CETUBHA CUMITOMATHKA, KOETO CE CJIy4Ba B CBLIOTO BpPEME.
Taka mareHTUTe ChC CEPHO3CH CEH30PEH AC(UINT MOTaT Ja OCTaHAT B CTPAHU OT MEIWIIMHCKA
rprka TOYHO 3apajiy JIMIcaTa Ha 60JIKa, KOSITO Jia T Kapa Jia ThPCAT JIeKapcKa MOMOLL.

Jlmarnosa Ha HeBpomaTHata Ooika. [Io oTHomeHHe Ha OOJIKOBHS CHAPOM CIIE/(BA J]a CE MHCIHU B
nudepeHnnaTHO-JUaTHOCTHYEH IUIaH 3a JAPYTM BB3MOXKHH TPHYMHE 3a OONKa JHCTaHO B
Kkpaitaurure. Half-Hanpes oOmONpakTHKYBAIIMAT JIEKap CIeABa Jla Ce OPHEHTHpA U Ja M3SICHU —
€BEHTYaJIHO C MOMOIITa Ha CIELMaTM3UpaHa KOHCYITAlus - 1Ak OOJKaTa € HeBpoNaTHa WU Ce
IBDKM Ha JApya TpUYMHA — HampuMep ChAoBa TeHesa ((ireOuTeH cuHIpoM, IepudepHa
apTepuaiiHa 0O0JIECT), KOCTHO-CTaBHa 0o0Jika, ocTeonoposa, 0oyika, CBbp3aHa ¢ TpaBMa U Ap. Ha
BTOPHY IUTaH CTOM BBIPOCHT Aald MMa M Jpyra NpHYMHA 32 HEBpONaTHaTa 0OJIKa, OCBEH CaMUS
nuabet, KosATo Ou Moria aa Obae JekyBaHa — HanpuMmep B12 neduuunt, anmkoxoiHa 310ynoTpeda,
JIEKapCTBEHA TOKCUYHOCT, CHCTEMHO 3a00JsiBHHE U 1p. (5)

3a mocraBsHEe Ha JAMArHO3aTa Ce W3IOJ3BAaT JUATHOCTHYHU KPUTEPHH C PA3IMYHU HUBA Ha
CHTYPHOCT — CHTYpPHa, BEpOsATHA M BE3MOXKHA HeBpoIaTHa Oouka. (6)

1. Bonka B aHaTOMH4YHa 0o0JIacT MHEPBHPAHA OT MepU(EpeH HEPB WIN KOPEHYE MM OTroBapsila
Ha TONOTpa()CKO MPECTaBUTEIICTBO B IEHTPAIHATA HEPBHA CHCTEMA.

2. AnamHe3a 3a 3a0onsBaHe WM yBpeda Ha mNepudepHaTa WIM IEHTpalHa COMAaTOCEH30pHA
HEpBHA CHCTEMa, CBBP3aHH C OOJIKaTA.
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3. VYcraHoBsBaHE HAa CHMITOMH Ha OIPEAEICHO HEBPOAHATOMHYHO YBPEXKIAaHE 4Ype3
HEBPOJIOTUYHOTO U3CIIEABAHE

4. TloTBbpKIECHHE Ha JIe3WATa MM 3a00NSBAaHETO 4Ype3 IIOHE CIWH JHarHOCTHYEH TECT
(HeBpO(HM3NOTIOTUYHN, HEBPOU300pa3ABaIlIX MM HEBPOXUPYPTHYHH METOIN).

IIspBUTE TPU KpUTEPHUS Ca JIECHU 3a IIPUIAraHe, HallbIHO BbB Bb3MokHOcTUTE Ha OILJI B TAXHaTa
eXeHEeBHA paboTa C MalMeHTH ¢ AualdeT W JaBaT JOCTaThYHO BHCOKO HHWBO HA BEPOSTHOCT Ha
JIarHo3aTa — «BB3MOXKHA» HeBpomaTtHa Oonika. J[marnosatra «cHUTypHa» HeBpomaTtHa Ooyika ce
IIOCTaBs IPU YCTAHOBSBAHE U HA YETUPUTE AMArHOCTUYHHU KPUTEPHS M U3UCKBA CIELUATU3UpaHa
KOHCYJTAIHSL.

3a olleHKa HAa WHTEH3WTETa Ha OOJIKaTa HAM-4ecTO Ce M3IOJ3BAT Pa3lIMYHU BHAOBE CKAIHA U
BBIPOCHUIM, Thil KaTO OoJKaTa € CyOeKTMBEH CHMIITOM U HE MOXE Ja ObJe MHCTPYMaHTaJIHO
n3MepeHa. Te3nm ckamu Morar Ja OBJaT W3MON3BaHM KaKTO 3a OIGHKa Ha Oojkara mIpH
JUarHOCTULUPAHETO ¥, TaKa M 3a OLIEHKA Ha JAMHAMHKATa M B XO0Ja Ha OOJIECTTa U JICUCHHUETO.
Cpen Half-decTO M3MON3BAaHUTE M HAH-JIECHO NPHWIOKUMH, OCOOCHO B YCIIOBHUSATA Ha ITBPBUYHATA
MEIMLMHCKa IOMOIL, € BHU3yanHo-aHajoroBaTa ckaida (BAC) 3a ouenka Ha Oonkara. (7, 8)
[IpencrasnsBa nuHAUNKA ¢ ABDKHHA 10 cM., Ha KOATO UMa O3HAYEHHS CaMO B Ha4aJoTO U B Kpas.
Hauainoto (rope- ako JTuHUIKaTa € BEpTHKAIIHA, WIK B JISIBO — aKO JIMHUHKATa € XOPU30HTAIHA) €
0 — T.e. nunca Ha Oonka. Kpasar (mony - ako JHHUWIKaTa € BEpPTUKAIHA, WM B JSICHO — aKo
JTUHMUKKaTa € Xopu3oHTanHa) € 10 — ToBa e Hali-cuiHaTa 00JKa, KOATO MAUEHTHT MOXKE Ja CH
npencraBu. [lanueHTHT TpsAOBa Ja MOKaKe KbAEC MEXKIY TE3H JBE TOYKH OW MOCTaBHI CBOSIETO
ycemiane 3a OosikaTa, KOSITO M3NMTBA. V3MepBa ce pas3cTosHUEeTO OoT Touka 0 M Taka HMMame
KOJIMYECTBeHA OIleHKa Ha Oonikara. 3a Ja ce m30erHe cyrecTpaHe Ha IMAIMeHTa MEXIHHHH
o3HaveHus (uudpoBH WM ¢ U300paKeHHs ) He ce npenopbuBar. (9) B bwiarapus Ta3zu Bu3yaaHo
aHAJIOTOBA CKajJa € BBBEACHA 3a OICHKAa Ha HeBpomaTHaTa 0o0JKa WMMEHHO IIPH IMalHeHTH ChC
3axapeH nualeT u 1uabeTHa HeBpomnaTHa 00JIKa MPHU JeYeHHE C aHTUKOHBYJICAHUTE TabaneHTHH U
nperabanuH. M3monsBa ce KakTo MpH B3EMAaHETO HAa PEIICHHE 3a OTIYCKaHEe Ha pemMOypcarus 3a
ToBa yieueHue (6onka mo BAC Haii-manko 3,5) , Taka 1 3a MpereHKa 3a NPOABDKUTEITHOCTTa MY —
JICYEHNETO Ce TPOIBIDKABA ako MMa clajga Ha Oomkara ¢ Haii-manko 20% mo BAC, ako Oonkara
BCe OIlle Mpoab/bKaBa aa € Han 3,5. Cpen Haii-uecTo mpuiiaranute € ckanara Ha McGill. (6) Ts
JlaBa BE3MOXKHOCT 32 OIIEHKAa Ha CEH30pPHHTE, aeKTHBHH U OLCHUTEIHH M3MEpEeHHUs Ha OoJKara.
Ilpn Tasm ckama manueHTHT TPsOBa HE caMO Ja OIpeneNH cuiara Ha Oojikara cH Ha Oasa
MIPEUIO’KEHH ONMCaHMsI, KAKTO W Ja MOCOYM caM JIOKaM3aluara Ha OoyikaTta Ha CXeMaTHYHa
Jarpama Ha YOBELIKOTO TSUIO.

[Ipu Manku gena, mMopaad HEBB3MOXKHOCT N1 OMPEAENSAT TOYHO CHCTOSHUETO CH, CE€ W3IOJ3Ba
mojo0Ha ckama - JuIeBara ckama Ha Wong-Baker. Ts chabpika H300pakeHHs C pa3inuHH
rpUMacy — OT MUPOKO YCMHUXHATO JIO pa3IUIaKaHO JIUIE, C KOETO JETETO Ja OTHKIECTBU CBOETO
W3KUBSBaHE Ha Oojkara. 3a TO-JCTAiIHO M3ClieBaHE Ha OOJKaTa ce HM3ION3BaT M CKald 3a
€IHOBPEMEHHA OLIeHKa Ha HIKOJKO acleKTa Ha 0oikaTa — T. Hap. MYJITHIAMEHIIUOHAIHHN CKaIH.
Te ca o CIOXHU U TPYAHU 3a NpWIAaraHe ¥ UHTEPIpPETalus, PAIKO C€ U3IMO0I3BAT B KEAHEBUETO
Ha OOLIOMPaKTUKYBAIIUTE JIEKapH.

3akiroueHue: HepponaTrHata 00JKa € CPaBHUTEIHO YECTO ChCTOSHHE IPH MAMCHTHTE C JHa0eT U
nrabeTHa HEeBpOMAaTHS W OM MOTJIa JIa € CEepHO3EH TepaleBTUYeH MpoOieM MpU Te3W MalUeHTH.
INocTraBsHeTO Ha AMarHo3aTa U AUdepeHIUpPaHETO Ha HEBPONATHATa OOJIKa OT JPYTH NMPHIHMHH 32
OOJIKOB CHHIPOM € MPEUMYILECTBEHO KIMHUYHO U € BbB Bb3MokHOcTUTE Ha OINJI B exxeqHeBHATA
UM paboTa, KOETO € Ba)XHO OT IVIeJHAa TOYKa HAa PaHHOTO AMAarHOCTUIMpaHe Ha mpobiema Ha
HaBPEMEHHOTO 3ar04uBaHe Ha JICUCHHE.
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THE GENERAL PRACTITIONER - PROVIDER OF THE
CONTEMPORARY PRIMARY HEALTHCARE IN BULGARIA.
SPECIFIC HEALTH-AFFECTING FACTORS OF THE PROFESSIONAL
ENVIRONMENT
Hristo Dimitrov
MU Plovdiv, Medical Faculty, Department of Urology and Family Medicine

Abstract: Introduction: The General Practitioner (GP) stands in the centre of the modern
Primary Health Care in Bulgaria. The specifics of Primary Healthcare require the clinical
training on GPs to be focused on working with nonselected patients, disease diagnostics, as
well as developing communicative abilities in order to better understand the patients’ rich
psycho-emotional and social status (biopsychosocial approach). GPs play an important role
in promoting and sustaining the patients’ good health.

Discussion: The changes to the Bulgarian healthcare system introduced in the year
2000 have had their highest impact on Primary Health Care. GPs now need to develop
business management skills, as well as acquire a degree in General Medicine, all while
continuing to work in their office.

The specifics of work in Primary Health Care such as the predominance of individual
practices, the limited abilities for finding substitutes and taking time off work, the duration
of the work day, the lack of rest, meeting patients with varied and unknown diseases, the
constant mental stress, which can lead to Burnout Syndrome, all can result in dissatisfaction
with the GP’s work and increase the impact of risk factors on the development of chronic
diseases.

The health of GPs is key to their ability to provide adequate long-term Primary Health Care.
There is a pressing need to develop and implement comprehensive programs and strategies
in order to improve the work conditions of GPs and turning the profession into an attractive
career path for young doctors in Bulgaria.

Conclusions: Primary Health Care is a type of activity and social environment that
has a specific array of wide spreading and high-intensity risk factors. Research on the risk
factors, well-being and the frequency of chronic disease among GPs would provide valuable
information regarding their health, the circumstances that affect it and the measures that
need to be taken in order to preserve and improve it.
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¥YBoa: B ieHThpa Ha ChbBpeMEHHATA IIbPBUYHA U3BBHOOHUYHA MeauiHcka nomorn (ITMMIT)
B PenyOmuka bBoarapuss ce Hammpa oOmonpaktukyBamusaT nekap (OIT). Crermuduunara
TEXHOJIOTHS Ha o0IlaTa MEAWIMHCKa momonymnpaktuka usuckBa ot OITJl HeroBaTa/HeiliHarta
KIMHUYHA ITTOJTOTOBKA Jla OBJe HacodeHa KbM padoTa ¢ HECeNeKTHPAaHH MAIlMeHTH, Ia ObIe
OTJIMYHO IOATOTBEH/a MO OTHOIIEHHE Ha [WAarHOCTHKara Ha OoJiecTUTe W Ja MpPUTEXKaBa
nep$eKTHH yMEHUS W KOMYHHKATHBHH CIIOCOOHOCTH, KaTO 3aeIHO C TOBa OLEHsIBAa W pa3dupa
OoraraTa MNCHXO-€MOIMOHAJIHA W COLMaJHAa XapMOHHMS Ha MauueHra (OHO-TICHXO-CoLMaNeH
noaxoxn). OITJT TpsiOBa ja penraBa MHOTO U Pa3HOOOpa3HU MPOOJIEMH, KOUTO BB3HUKBAT IPU SIUH
W CBIII MAIMEHT MO €IHO M chII0 BpeMe. OCBEH TOBa, OOMIONPAKTUKYBALIHMAT JEKap TpsOBa na
MpUTEekKaBa HEOOXOJUMHUTE YMEHHS Ja KOHTPOJIHMpA XPOHUYHUTE 3a00JSIBAHWS M J]a HACHpUYaBa
YCTaHOBSIBAHETO Ha OJIM3KH BPB3KM C IAIMCHTHTE IIPe3 TO3M NPOABIDKUTEICH Iepruoj] Ha
HETPEKbCHATH TPYKU. ToM/Ts TpsIOBa 1a MMa aHTAXKUMEHTA M €HTyCHa3Ma Jia OBUIIIaBa 3HAHHUATA
U KBanu(UKaNMATa CH B XoJa Ha meius cu npodecronaned mbr. OIJl urpae BaxkHa poist B
NPOMOIMSATa M TOANbPKAHE 3IpaBeTO Ha TMalUeHTa upe3 pa3dupaHe M TpuiaraHe Ha
0O0I1eCTBEHNUTE JETEPMUHAHTH HA 3APaBETO CHOPSMO MHIMBHUIA, UMa 3ab/DKEHHETO Ja U3I0JI3Ba,
KOOpIWHHpA W MOOWJIHM3Hpa Pa3sHOOOpa3HU OOUIECTBEHH W 3JIPABHU PECYpPCH 1O TIPABWICH U
e(peKTHBeH HaynMH B moy3a Ha mnamueHTa. OIIJI mposiBsSiBa HMCKpEeHA 3aMHTEPECOBAHOCT KbM
MalKMeHTa U UMa MHTEepEC J1a OCUTYpH €TUYHA M YOBENIKA TPHKa B TPAHUIIMTE HA OTHOILICHHATA
JIeKap - TMAlWeHT, KaTo yBakaBa INPaBOTO My 3a CcBoOoJa TNPH B3eMaHE HAa pEUICHHATA U
BB3MOYKHOCTHUTE 3a MOBTOPHA KOHCYJITALUS TP APYT JIeKap.

O6cbxnane: Hacthnminte che cTapTa Ha 3paBHata pedopma npe3 2000 roarHa KapIuHATHHA

MPOMEHHU B CTPYKTypaTa, OpraHu3anusaTa U (UHAHCHPAHETO HA CHCTEMara Ha 3[paBeola3BaHe B
bwirapusi, ce oka3Bar Hali-3HAYUTEIHH B ITbPBUYHATA MEIWIIMHCKA MOMOII. BykBamHO 3a emHa
HOLI ce MpeoOpbhIIaT KaKTO MpodecuoHanHaTa Kapuepa, Taka W JIMYHHS JKMBOT Ha JIEKapHTe,
KOWTO B €IMH JICH MMaxa CUTypHa paboTa KaTo y4aCTHKOBH JEKapu Ha TPYAOB JAOTOBOP, C SICHH
npaBuiIa Ha paboTa, CHOAENeHa OTTOBOPHOCT, TBBPAO, MaKap M HEAOCTaThUHO 3aIlIallaHe, a Ha
CITe/IBAIMSI Ce OKa3BaT COOCTBCHUIM Ha JICYCOHH 3aBEHCHHS — THPTOBCKH JIPYXKECTBA, C H3IIUIO
HOBH TpaBWIIa Ha paboTa, 3HAYUTEIHN MEJUIUHCKN U OM3HEC OTTOBOPHOCTH, HECUTYPHH, MaKap U
MOTEHIIMATHO 3HAYHUTEITHO TIO-BHCOKHU JTOXOJIH.
Hosure ycioBus na padora B IIMMII, 6e3 npeaBapuTenHa NOATOTOBKA W MPEXOAECH MEPUO, ce
OKa3BaT CEPHMO3HO NIPEIU3BHKATEIICTBO B Ipod)ecHoHalieH W JH4eH IuiaH. HeoOxommmoctra nma
Obnat opranusupanu npaktukure 3a [IMMII B chOTBETCTBHME C M3HMCKBaHHSTa Ha 3aKoHa 3a
nedyeOHUTE 3aBelicHUs, TBHProBckusi 3akoH, Kojaekca Ha Tpyna, W3UCKBAHHWATA Ha BCHYKU
KOHTPOJIHH MHCTUTYLIMH WM TO B KpaTKH CpoKoBe, na ObaaT cHaOAeHW ¢ HEoOXOJUMOTO
obopyJBaHe M KOHCYMaTWBH, Hajara Obp3a W IUIOCTHA NPOMsSHA B HauWHA HA MUCIIEHE Ha
00IIONpPaKTUKYBAIIUTE JEKapH.

OT enHa CTpaHa, B HOBOTO CH KauecTBO Ha THPTOBIM, TPSAOBa Ja Ch3JagaT OW3HEC-IUIAaH U
CTpaTerust 3a pa3BUTHE Ha JieyeOHUTE 3aBeleHHs, IUIaH 32 HWHBECTHULMH, (BKIIOYUTEIHO
IBITOTPAHN KaTo 3aKylyBaHe Ha KaOWHETH W amaparypa), 3alo3HaBaHe C W TpWIaraHe Ha
BCUYKM H3UCKBaHMS Ha TBPrOBCKOTO, JAaHBYHOTO, COLMAIHOTO, €KOJOIMYHOTO IIPaBo,
METPOJIOTHYHH, XUTUEHHA HOPMAaTHBH W TaKWBa B 00JIaCTTa Ha 3alllATa HA JIMYHUTE AaHHH, a OT
npyra ctpana karo OIUI na otroBopsT Ha u3uckBaHeTo Ha 3JI3 na mpUIOOHUAT CIIEIMATHOCT
O01ma MeanIHA eAHOBPEMEHHO ¢ paboTaTa B KAOMHETUTE CH.

B ycnoBus Ha OBbp30 MPOMEHSIIM Ce HOPMAaTUBHU M3UCKBAHUS, HE M3IIBIHUIN ce (PUHAHCOBH
OUYaKBaHWS, M3WCKBAaHE Jla M3ITBJIHSABAT JICHOHOIIHO 33JBJDKCHUATA CH, JIHMICaTra Je (akTo Ha
pEeriaMeHTHpaHo BpeME 3a MEXIyCeAMUYHA M TOJMIIHA I[OYMBKA, JIMICATAa WIH TPYIHOTO
OCHTYpsIBaHE HA 3aMECTHHK JIOPH 3a TPOBEXKIAHEe Ha 3aJbJDKUTENHATa creruanm3anus mo OM
JTIOBEX/1A OIIE B 'bPBUTE TOAMHU J0 0TKa3 oT padora kato OITJI Ha Hemanbk Opol Jiekapu.
3a0paHara 1a MPaKTUKyBaT Bede MPUIOOUTH MPOQUIHH CIEHUATHOCTH, KaKTO M JIUTIcaTa Ha
NEPCHEeKTHBA 32 KapUepHO pa3sBUTHE Ch3JaBaT NPEANOCTAaBKU 3a jaemotuBupaHe Ha OILI na
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MOBUIIABAT KBamu(uKanuaTa cH. B ChIIOTO BpeMe yNpaBiIABaIlUTe 3APABEONA3BAHETO
IIOCJICI0BATENIHO CH3/1aBaT B OOMIECTBOTO OYAKBAHHS 3a BCE MO-BHCOKO HMBO HAa KAadeCTBOTO B
ITUMII, cruramo a0 abCypIaHOCT, 32 MOMEHTAIIHO IOJIy4aBaHE Ha 3JIpaBHA yclyra, 3a BCE I0-
ToJIsIM 00eM JeHHOCTH, IpeHeOperBaiiki 1 3arbpOBaiiky MpoOIeMHuTe Ha M3ITBIHUTEINTE HA TE3U
JEeHHOCTH, U €THOBPEMEHHO C TOBA MPEeYeHKU UM C OpraHU3alMOHHH, (PMHAHCOBO-UKOHOMHUUECKH,
TEXHOJOTUYHH ¥ MOPATHO-ETUIHH TIPOOIIEMH.

CriiectByBar crneuuduunn 3a IIMMII puckoBu ¢aktopu Ha npodecrmoHamHaTa cpena -
pa3HOOOpa3ne OT JUATHOCTHYHM WM TEPANEBTHYHH IPEIU3BHKATENICTBA, CIEIBAIIA €IXHO CIICX
JpYro B KpaTKO BpeMe; U3HCKBaIlU Obp3a peakiys U NPeHacTpoiika B MUCIEHETO; HEBb3MOXKHOCT
3a IUIaHWpaHe W npenBaputenHa moaroroska. OITJI He m30Wpa HUTO KIMHUYHHUTE CIyYau, HUTO
nanueHTure cu. PaboTu B IceBomaszapHa cpeia — HE MOXE Ja IUIAHMpa NPUXOIWTE CH M Jia
OTPaHMYH Pa3XOINTE, CBBP3aHH C BHBEXK/IAHETO HAa HOBU aIMUHHUCTPATUBHI M3NCKBAHUSL.

OcobeHocture Ha pabora B [IMMII — mpeoOnanaBaHe Ha WHAWBUIYaJIHUTE MPAKTUKH KaTO
¢dopmMa Ha opraHm3anus (JIUIICa Ha €XEeTHEBEH NPO(ECHOHANICH KOHTAaKT C APYTH JIEKapH),
OrpaHM4YeHa BH3MOXKHOCT 3a 3aMECTBaHE U IMOYMBKA, NMPOIBIDKUTENHOCT HA paboTaTa, NUICA Ha
MOYMBKA, Cpella ¢ MAalHMeHTH C HEW3BECTHH U Pa3IHYHM 3a00JIABaHMS, MOCTOSHHO YMCTBEHO
Halnpe)eHHe, Ch3JaBalllo BUCOKM HUBA HAa CTPEC U U3siBa HA bbpHAYT CHHIPOM ca MpeanocTaBKa
3a HEYAOBIJICTBOPEHOCT OT paboTaTa W 3a MOTCHIPaHE Ha AEHCTBHETO Ha PUCKOBHUTE (HaKTOPH 3a
BB3HHKBaHE Ha XPOHWYIHH 3a00JIIBaHUS.

Benuko n30poeHO AOTYK MOKa3Ba KOJIKO CEPHO3HO € OTHAeYaBaHETO OT TCOPETHIHUS MAeal
Ha oOImara npakTuka karo guiocodus n 6a3a 3a U3rpaxJaHe Ha ABITOTPaiiHATa BPb3Ka JIeKap —
ManueHT. B peanHocTTa Ta3u Bpb3Ka € 3HAYMTEIHO M3MECTEHa OT HAealHMs OallaHC, Thil KaTo
yIOBJICTBOPEHOCTTA Ha JIEKapuTe OT paboTaTa MM HaMaJlsiBa BCe MOBEYE.

BuaumoTo 3acrapsBaHe M IOYTH ITBJIHATA JIMIICA HA JKENACIIN MJIAIH JEeKapy Aa MoeMaT Io
mpodecroHaTHIS BT HA 00IIaTa MeIUINHA IIPENICTABISIBAT CEPHO3CH PUCK, H TO B CPEITHOCPOUCH
IUIaH, 3a QyHKIMOHUpaHeTo Ha cucTeMara Ha [TMMII.

ITpoyuBaHusTa 32 HaUMHA HA XMBOT HAa CaMUTE JEKapHu, Bb3MOKHOCTUTE 33 OCHTYpsSBaHE Ha
BpeME U YCIOBHA 3a DPAIMOHAIHO XpaHEHE M IIOYMBKA, HAIMYMETO HAa BpPEIHM HABUIU ca
CPaBHUTEIHO MaJKoO. JIumceBaT 1octaThyHO JaHHU 3a cTwia Ha xuBOT Ha OILJI, HemocTtaThyHa €
nH(popMaIuATa 32 CHCTOSHHETO Ha 3ApaBe W OONECTHOCT cpel TsAX. BaxkHO e nma ce HampaBu
OIIeHKa Ha JACHCTBHETO Ha Crienn(UIHNTE TPOheCHOHATHN (GaKTOPH TIPH THX.

Pa36upanero, ue 3apaBero Ha OIIJI e OT KIIOUOBO 3HAYEHHUE 3a ITBIHOIEHHATA IBITOCPOYHA
IpY>Ka 3a MalUEeHTUTE B IbPBUYHATA MEIUIIMHCKA IIOMOL] U3UCKBA TE€3U JIEKapy Ja MONaJHaT BbB
dokyca Ha 3ApaBHAaTa aAMHHHUCTpanus U BiAacTH. HeoOXoguMo € M3roTBsiHE M MpHIIaraHe Ha
KOMIUIEKCHH IIPOTPAaMH W CTpaTerdyl 3a Ola3BaHe M TMOA0OpsBaHE Ha TAXHOTO 3/paBe M
6IarochCTOSIHUE U 110 TO3U HAUUH NpeBpbllaHe Ha no3umusaTa Ha OINJI B skenaHa 11e11 3a KapuepHO
pa3BUTHE Ha MiIaAUTE Jiekapu B beirapus..

H3Boau:

1. TINMII e Bupg nerinoct u npodecuoHaliHa cpeia B KOSATO ChIECTBYBA crienupu4eH Habop
OT PHUCKOBH ()aKTOPH C BHCOKA HHTCH3UBHOCT Ha pa3NpOCTpaHEHHE U CUJIa Ha JCHCTBHE.

2. TlpoyuBaHusTa Ha PHCKOBUTE (DAKTOPH, 3IPABHOTO CBHCTOSHHE W OOJIECTHOCTTa OT
XPOHHYHHU 3a00JSIBaHUS cpe]] OOMIOTPAKTHKYBAIUTE JISKAPH KaTO HOB BUJ HW3ITBIHHUTEI
Ha MEIUIIMHCKHM JNEeHHOCTH B HalllaTa CTpaHa ca KpaHO HeIocTaThbuHU. ToBa BOIU A0
nirca Ha wHGOpMANUs 3a JEHCTBUTEIHOTO 3/IPABHO CHCTOSIHUE, 38 (AKTOPUTE, KOUTO
BITUSISIT BBPXY HETO U 32 MEPKHTE, KOUTO TPSAOBA J1a Ce MpEeANpreMar 3a IpoMsHaTa My.
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3ABOJIABAHUSA CPEJl OBIIOITPAKTUKYBAIIUTE JIEKAPHU B
BbJITAPUSA
Xpucro JuMuUTpOB
MY Ilnosaus, M®, Karenpa ,,YpoJiorusi u 001ma MeauuHa“

INDIVIDUAL BURDEN OF MAJOR CARDIO-VASCULAR RISK
FACTORS AMONG GENERAL PRACTITIONERS IN BULGARIA
Hristo Dimitrov
MU Plovdiv, Medical Faculty, Department of Urology and Family Medicine

Abstract: Introduction: Risk factors pertaining to Cardiovascular Diseases are non-modifiable
(mainly biological), as well modifiable (mainly social and individual).

GPs are subject to a specific constellation of cardiovascular risk factors, a significant portion of
which are modifiable, but which can also be influenced to a small extent by the doctors themselves
(factors of the professional environment, which are mainly stressogenic). The increase in
individual risk is directly correlated to the number of active risk factors and their intensity. It has
been determined that the total risk is much greater than merely the sum of the effects of the
individual risk factors due to the fact that risk factors can potentiate each other.

Purpose of the study: To determine the prevalence of risk factors pertaining to CVDs among GPs
in Bulgaria.

Methods used: An anonymous national representative sample survey including 302 GPs from
across the country. The survey examines the presence of nine risk factors.

Results: The survey on the rates of major Cardio-vascular risk factors shows a high intensity
among participants.

The largest share of female GPs — 26,0%, carry three risk factors , while the largest share of male
GPs — 38,2%, carry five or more risk factors. In the 56-65 y.o. bracket, 35,6% of participants carry
five or more risk factors.

The most frequently occurring risk factors are increased LDL-C, obesity and increased TC at
73,5%, 65,6% and 64,9% respectively. The survey determined a large relative presence of risk
factors among GPs at 4.2 average per person, which can reach 5 among male GPs.

Conclusions: GPs in Bulgaria are subject to the effects of various Risk Factors — both endemic to
the population as a whole, as well as specific to this professional group. This necessitates the
development of strategies to reduce the impact and eliminate the effects of various Risk Factors.
Special attention needs to be paid to the Risk Factors specific to this professional group.

Key words: general practitioner, cardiovascular risk factors

VBox:Puckosure ¢dakropn (P®P) 3a Be3HHMKBaHEe Ha ChpAEYHO-CHAOBH 3abomsaBanmsa (CC3) ca
HeMoauduIpyeMu (OCHOBHO OHWOJOTMYHM) — TIOJ, BB3pacT, TIEHETUYHH JCTCPMHHAHTH
(mucmunuoemun), W Momupumupyemu (MPEIUMHO COLMAIHU W WHIUBUIYalHH) —
TIOTIOHOMYIIICHE, 3JI0yNOoTpeda ¢ alKoXoJ, XpaHeHe, JBUTaTeNieH pPeXUM, ApTepraiHa
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XUMEPTOHUS, 3axapeH AuadeT, MpodecHOHaTHU cTpecoreHHH (akropu. OOIIONPAaKTUKYBAILIUTE
nexapu (OITJI) kato mpodecnoHanHa Tpyla ca TMOAJIOKEHH Ha JEHCTBHETO Ha crenuduyHa
KOHCTENAlMsd OT ChPACYHO-CHIAOBH PHUCKOBH (AKTOpH, 3HAYMTEIHA YacT OT KOHUTO
MOIU(GHUINPYEMH, HO B CBIIOTO BpeMe IOJJICKANIA B MaJKa CTENCH Ha ITOBIHSIBAHE OT CaMHTE
nekapu (¢pakropm Ha mpodecHoHanHaTa cpena, OCHOBHO C XapakTep Ha CTPECOpH).
VYBenmuaBaHeTO Ha WHIMBHIyaJHHS PHUCK € B TIpsSKa 3aBUCHMOCT OT Opos Ha aeicTBamure
PUCKOBH ()aKTOPHU W CUJIaTa Ha TSAXHATA BIMSHUE, KATO € JIOKA3aHO, e OOIIMAT (TOTaJCH) PUCK HE
€ IpocTa cyMa OT e(eKTUTe Ha OTJACIHNTE PUCKOBH (HaKTOPH, a € 3HAYUTEITHO MO-TOJISIM TIOpaIi
edekTa Ha MOTCHIMPaHe Ha JCUCTBUETO HA OTACIHHUTE (hakTopu.

Ilen Ha mpoyuBaHeTo: Jla ycTaHOBM MHAMBHIYaJHOTO HOCUTEICTBO HA OCHOBHHTE ChPJAEYHO-
cbJ0BH pruckoBH (akropu cpex OILJI B bearapus.

Meroarka: AHOHMMHO HallMOHATHO-NIPEICTABUTENHO INPOYYBaHE C M3BaIKOB Xapakrep ¢ 302
aakerupanun OIUJI oT msmara crpaHa. AHKeTHaTa KapTa BKJIIOYBA BBIPOCH 32 OMOMETPUYHHU
MOKa3aTeNu, TIOTIOHOMYILIEHE, KOHCYMallds Ha ajKoXOJ, XPAaHUTENEeH M JABUTATENEH DPEXUM,
CTOMHOCT Ha CHUCTOJHO apTepuanHo Hansrane (AH), Hammune Ha 3axapeH ana0er, HMBA HA 00T
xonectepoit (OX) u JIIJI-xonecrepon (JIAJI-X). U3cnenBano € HOCUTEICTBOTO Ha JAEBET PUCKOBH
(axTopa.

Pesynratu: [IpoBeneHOTO H3cIeaABaHE HA Pa3NPOCTPAHCHUETO HA OCHOBHUTE PUCKOBH (pakTopu 3a
BB3HUKBAaHE Ha CHPJCYHO-CHIOBH 3a00JISBaHUS IMOKa3Ba BHCOKA HATOBAPEHOCT HA OTICITHHTE
YYaCTHUIM B IPOYYBAHETO C PUCKOBH (HAKTOPH.

Ot wm3cnensanure OITJl emsa 10 (3,3%) He ,HOCAT® HHTO €IUH PHUCKOB (AKTOp, Karo
oTHOCUTENHUAT 151 Ha OIJI — xenu e 4,0%, a Ha OIIJI — mbxe e 2,0%. Haii-rossam gsn npu OIT
— )EHU 3aeMa HOCUTEIICTBOTO Ha 3 puckoBH (akropa 26,0%, mokaro npu OITJI - MBxke TO# € npu
HOCHUTEJICTBOTO Ha 5 U IOBeue pucKoBU (aktopu — 38,2%.

AHanu3bT Ha paslpeseieHue 110 Bb3pacTOBU I'PYIU [10Ka3Ba, Y€ BbB Bb3PacTOBaTa rpyma Jo
35 r. HAll-BUCOK € OTHOCUTENHHAT JsUT Ha YYaCTHUIIUTE C HOCUTEICTBO Ha | puckoB aktop, Kato
C HapacTBaHe Ha Bh3PACTTa Ce yBelyaBa OposIT Ha ,,HOCCHHUTE  PHCKOBH (DaKTOPH, JOCTUTAUKH JI0
5 un noBede pUcKoBHU (pakTopa B rpymara 56-65 r. ¢ oTHOCUTeNeH A1 0T 35,6%.

MHoro sicHa € Bpb3KaTa MEXJy HapacTBaHETO Ha BB3pactra Ha wu3ciensanute Ol u
HATPYNBaHETO Ha PUCKOBU (DaKTOPH, KOETO EKCIHOHEHIIMAIHO YBENMYaBa TOTAIHUS ChPIEYHO-
cb1oB puck (CCPuck).

PasmpeneneHneTo Ha HOCUTEICTBO HA PUCKOBU (aKTOpH MO Opoil U MO MOoJ € MPeICTaBeHO B
Tabmn.1.

Oo6mo | Kenu | Mbike
1 | Puckos dakrop ,, TroTioHOMymIECHE 92 55 37
2 | PuckoB dakrop ,,HamaneHa ¢pusudecka akTHBHOCT 151 101 50
3 | Puckos dakrop ,,HeznpaBocnoBHH XpaHUTETHH 129 84 45
HaBuu"
4 | PuckoB dakrtop ,,JTopumeno AH* 100 53 47
5 | PuckoB dakrop ,,IloBuien o6 xonectepon 196 122 74
6 | Puckos axrop ,,[Topumren JIJI-X* 222 146 76
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7 | PuckoB dakrop ,,3axapeH nuader™ 41 15 26

8 | Puckos dakrop ,,Koncymarms na anxoxomn* 130 66 64
9 | HagHopMmeHO Terio 198 108 90
O6mo 1259 | 750 509

Tabu.1. Pa3npenenenue Ha HOCUTEICTBO Ha PUCKOBH (hakTopH 1o Opoii 1 no moir. (N=302)

B ropnara Tabmuna ca 0000IIeHN JaHHUTE 32 HOCUTEJICTBO HA OTICITHUTE PUCKOBH (DaKTOPH
ot OINJI. Haii-Bucoko HMBO Ha HOCHTENICTBO ce ycraHoBsiBa npu [Tosumen JIJIJI-X, HamHOpMEHO
terno u OX, crotBeTHO 73,5%, 65,6% U 64,9%. JlokazaHo e, 4e Te3u (PakTOpu ydacTBaT B
maToreHe3aTa Ha aTepocKiepo3ara 1 0TTaM BbB BEpOSTHOCTTA 3a Bb3HMKBaHe Ha (aranHo CC3.

ToBa BHCOKO HOCHTEJICTBO ce OTpa3zsBa Ha HuMBara Ha CCPuck u B 3Ha4yWTeNHa CTENEH
00sICHsIBa HAIMYKMETO HA rojiemus oTHocuTeneH 151 Ha OIJI ¢ Bucok 10-roguimen puck 3a CC3.

W3cnenBaHeTo yCTaHOBM BHCOKO CPEIHO HOCHTENCTBO Ha puckoBH (aktopu ot OILJ kakto
IIpU MBXKETe, Taka U Npu keHurte. [IpaBu BrnevarieHue U3KIIOUUTEIHO BUCOKHAT cpeleH Opoi
puckoBu (akropu, kouto Hocu equH OILI — 4,2 puckoBu (axTopa CpegHO, KaTo IPH MBKETE
TO3U CpeJicH Opoii JocTura Jio 5.

B cpaBHeHHE ¢ Apyru MpoydYBaHHS Cpeja APYTH TOMYyJAlH Ha HACEIEHHETO Ce yCTaHOBSBA
M3KJIOYHUTENIHO BUCOKO HOCHTEJICTBO Ha PHUCKOBU (aKTOpu cpell Ta3u mpodecuoHalHa rpyma
(Tabn.2.)

HocuresicTBo Ha pucKkoBU paKTOPH O0wo Cpenno
PD P®
Kenn 200 750 3,8
Mmbike 102 509 5,0
O6mo 302 1259 4,2

Ta6n.2. O61 u cpeneH Opoii puckoBu (hakTopu, ,,HoceHH* oT equd OIJI (o010 1 1o moim).

(N=302)

BucokaTa HaToBapeHOCT ¢ puckoBH ¢akropu Ha OILI B romsma cremeH TpsOBa ga ce 00SCHU
KakTo ¢ OOIIO-TIOMyJIAaMOHHUTE TEHACHIIMM B HalllaTa CTpaHa, Taka ChIIO M C ONpPEACNICHU
creru(uIHO AeifcTBamm (aKTopH, CBBP3aHHU C mpodecronanHarta cpena. ToBa ce 0THacaS 0COOEHO
1o puckoBure ¢akropu ,Hamanena Qusnuecka akTuBHOCT®, ,,He3apaBoclOBHO XpaHeHe™,
,2HamHopMmeHo Ttermo“. Te morar mpsko nma ce cBbpkar ¢ mpodecmsara OIUI u weitruTe
XapaKTepUCTHKH (HCHOPMHpaH PabOTEeH ICH, HEBB3MOXKHOCT 3a NEPHOAWYHA MOYMBKA, BHCOK
mpodecroHaneH cTpec).

Jluncara Ha JaHHHM 3a TOJOOHM IPOYYBAHUS CPEX APYTH NPOGECHOHAIHN TPYIH Ha JEKapH OT
JPYTH CHELHATHOCTH HE I03BOJISIBA J]a C€ M3BBPIIM CPAaBHEHHUE U aHAIM3 JIAJIM TOBA HOCHTEJICTBO
ce OTKIOHSABA OT XapaKTEpHOTO 3a JIeKapckara npoecus Karo MU0 M 3a HAaJINYHETO Ha
€BEHTYAJTHH Pa3JINIus IPHU JIEKapUTe OT OTJACTHUTE MEIHUIIIHCKH CIICI[HATHOCTH.

WzBomu: OINJl B Bearapus ca MOMIOXKEHHM Ha IEHCTBHETO Ha pa3sHOooOpa3HH PD — kaxTo
XapaKTepHH 3a Iisu1aTa MOIyJalus, Taka U crienuduyaHn 3a npodecHoHanHaTa rpyna. Tosa Haiara
pa3paOoTBaHe Ha CTpaTeTMH 3a peAylHUpaHe HA CHIaTa W eIUMUHHMpaHe Ha e(eKkTHTe Ha
otaenHuTe PO, chC crienuaaHo BHIMaHKE KM CHEIU(GUIHUTE 3a Ta3H NpodecHoHa Ha rpymna PO.
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BBBEJIEHHUE

Bzaumoepwvzxama medxncoy 30pase u xpanumenHu mexHono2uu € ChHIIECTBEH €NEMEHT Ha
CHBPEMECHHOTO TEXHOJOTHYHO W COIHMATHO pa3BuTHe. [loHATHETO 37paBe MOCTaBA Ha @DOKyc
paszbupanemo 3a eouncmeomo Ha OHOJIOTHYHOTO (YHKIHMOHHpPAHE, MOBEACHHETO W COIMAHATA
cpena, KakTo M TAXHOTO BIMSHHE BBPXY CHCTOSHHETO Ha 3apaBe M OojecT oT emHa crpaHa. Ot
Jpyra - XpaHUTCIHUTE TEXHOJOTUH, TEXHHUs TE€HE3UC M CBBPEMEHHO pa3BUTHE. Ta3u
B3aMMOBPB3KA M3MCKBA BHCOKA OMOJOTHMYHA KyITypa OT CBBPEMEHHHS TPAaXIaHWH, KaTO TO
MOCTaBsl B aKTUBHA W OTTOBOPHA MO3UIMS MO OTHOLIEHHWE HA JIMYHOTO M OOIIECTBEHO 3IpaBe.
Ioamomara wm30opa Ha MOAeNM 3a 3APABOCIOBHO XPAaHEHE, KaTO MPHCHI] EIEMEHT Ha
3/IpaBOCJIOBHUS HAUMH Ha )KUBOT.

AxtyanHu naHHu Ha CBeroBHara 31paBHa Opranuszanus couar, 4e B nepuona 1975-2017 ce
oTOesI3Ba TPUKPATHO yBEIMYaBa Ha 3aTIBCTsBaHETO, Hax 340 MWIMOHA Jela W IOHONIM Ha
BB3pacT 5-19 romuHM ca ¢ HaTHOPMEHO TErJIO WIH 3aTiabcTsBaHe mpe3 2016 r. (WHO, 2017;
Obesity and overweight, 2019). HeoOxoauMo e y miaauTe Xopa jaa ce (GopMmHupa KPHUTHYIHO
MHCIICHE U HHGOPMHUpaH H300p Ha yCTONYMBH MOJEIH 32 3APABOCIOBHO XPaHECHE.

B ocHoBara Ha u3cieBaHETO HU € BBIPOCHT: Kak ce paskpuBa Bpb3KaTa MEXIY ,,31paBe U
XPAaHUTEJHU TEXHOJIOTUU B IeJarornyeckaTa Teopus U MpakTuka?

OEJ U 3AJAYN

Hacrosmoro u3ciieBane nMa 3a yes Ja pa3kpue Bpb3KaTa U CTENIEHTA Ha B3aUMOJICHCTBHE
MEXIY 3paBeTo, U3Pa3eHO B HATJIACHTE KbM XPAaHEHETO Y IMOIPACTBAIIOTO MOKOJICHUE, TIPOSBEHO
B m300pa Ha pa3NIMYHM MOJENW Ha XPaHUTEIHO IMOBEAEHHE, C AoOpara WHPOPMUPAHOCT 32
XPaHUTEIHUTE TEXHOJIOTHH KaTo EIEMEHT Ha ChBPEMCHHATa OMOJIOTUYHA KyITYypa.
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MATEPUAJIX 1 METOU

B wm3crnenBaHeTo ca M3MON3BAHM METOJUTE: ® 7MEopemuyHo npoyuyeare Ha aKTyalHU
M3CIIE[BAHUS 34 3APABOCIOBHO XPAaHEHE, XPAHUTEIHHM TEXHOJIOTMM M XPAHUTEIHH MOJEIHU; ®
ousailn Ha uHmMepouCYuUnIUHAaper ypok OT 00pa3oBaTeNHATa NMPAKTHKA BKIIOYBAII CHBPEMECHHH
00pa3oBaTeNHH MOJENM, KOMTO pa3KpHBaT Bpb3KaTa MEXAY 3APAaBETO U XPAHUTEIHHTE
TEXHOJIOTHH, KaKTO W M300pa Ha MIIaJUTe XOpa Ha 3[PaBOCIOBHU M €(EKTHBHH B IBITOCPOYCH
IUIaH XPAHUTEIHU MOAETH.

PE3VYJITATU U OBCBHXKJIAHE

KpaTbk TeopeTnden mperJiel. 3IpaBoCIOBHOTO XPaHEHE € YacT OT 3/IpaBHATA KyJlTypa Ha
WHIWBHUA U ce (GopMupa B pa3snHIHU eTany Ha obpasoBanuero (Panayotova & Vakleva, 2014), a
CBILIO W I0J] BB3ACHCTBHETO HA COIMANHATA U HpHuponHa cpena. [lox s0pasociosnu xpanu ce umat
TpeIBH IUIOOBE M 3eJTICHUYIH, CBEXKH M HATYPATHN XPaHH, HUCKO-MACJICHN XPaHHU U XpaHHU OOraTH
Ha (pubpu (Martinez-Gonzalez, Holgado, Gibney, Kearney, & Martinez, 2000). 30pasocnoser mooen
Ha XpaHene € KOHCYMAIMATa Ha OalaHCHpaHa IUeTa WM pa3HooOpasme OT XpaHW. Bwmpeku, ge
Xopara UMaT pa3iIMYHH [PEIICTABU 33 TOBa KaKBO ¢ OalaHCHpaHa JUeTa, TOBEYETO s 00SCHIBAT KaTo
KOMOMHAIMS OT pa3HooOpasHH xpaHu B ymepeHa creneH (Dixey, Sahota, Atwal, & Turner).
KoHcymanusita Ha TpU peIOBHHA OCHOBHH SICTHS IO €THO M CBILO BPEME BCEKH JCH, CHIIO € YacT OT
ompeneneHneTo 3a OamancupaHoTo xpaHeHe (Martinez-Gonzalez, Holgado, Gibney, Kearney, &
Martinez, 2000).

PasnmraauTe nMeduHMINE ca CBBP3aHM C KyATypaTa Ha BCAKO OOIIECTBO, B KOSITO Ca BKITIOYCHU
HAaI[MOHAJHUTE TPAAUINH, HICATH U HOPMH Ha roBeneHue. [ obanmmsanusra Boxu 1o GopmupaneTo
Ha YHHMBEpCATHM BWXKIAHUSI M TPEHNOPBKH 3a 3IPaBOCIOBHO XpaHEHE, KOUTO CE CHOAETAT OT
CIICIMAJINCTH M OOIIECTBOTO KaTro ILUIO. TSXHOTO pa3paboTBaHE M IMOMYJISIPH3HUpPAHE IIENH Jia
Hackpud u300pa Ha 37pPaBOCIOBHO XpaHeHe. B cbBpeMHETO ce Hamara exHo M0-0000IeHO
oIpesieTIeHre Ha ITOHATHETO 3/IPaBOCIIOBHO XpaHEeHe, KaTo MOJIEN Ha XPaHHUTETHO TTOBEICHNE, KOITO
ce m3pa3siBa B KOHCyMalMsTa Ha CHEUU(PUIHM XPAaHUTETHH MPOAYKTH TMOIXOISIIN 3a JaJcHa
BB3PACT U B KOJIMYECTBO, KOGTO CHOTBETCTBA Ha HAYMHA Ha XMBOT M BB3PACTOBUTE OCOOCHOCTH Ha
MHJIMBHIA C 1Ie]T — MOJIbPXKaHe Ha 00po 3/1pase.

ChIecTBYBaT pPasIHIHU MOOeIU HA XPAHUMEIHO NnosedeHue KaTo Pa3BUTHHHHUAT,
KOTHUTHBHUSAT, CBBp3aH C TeryioTo W ekonormuHusar moxaen (Dovey & Dovey, 2010). B
HACTOSIIOTO M3CIIEIBAHE ITOCTaBIME (POKYC BBPXY eK0I02UYHUA MOOE HA XPAHUMENHO No8edeHUe
(¢ur. 1). Tozu Mozmen pasriaexaa MOAIBPKAHETO HA OMPEAENICHO TETJIO KaTo ,,yCTAaHOBSBAILA CE
touka®“ (Dovey & Dovey, 2010), K0ATO 3aBUCH OT Pa3IUYHH MPOMEHSIIHN Ce KOMIIOHEHTH. ToBa
aBTOMATHYHO CE OTpa3siBa KaTo MPOMSHA BHB BB3ICHCTBUETO Ha BCEKH OT KOMIIOHCHTHUTE B
Mozena. OCMUCIIHETO HAa XPAaHUTEITHOTO TIOBEJICHNE B HETOBHS €KOJOTHYCH KOHTEKCT Ce HyXKae
or n00pa MHGDOPMUPAHOCT 3a XPaHHTE M CBBP3aHUTE C TAX BH3ACHCTBHS: OKOIHA Cpela H
3paBOCIOBHO XpaHeHe — KoHmemmuu u Mepku (Glanz, Sallis, Saelens, & Frank, 2005);
HACHTU(HIIMpaHE HA EKOJOTMYHM HHTEPBEHIMHM Ha 3aTiabcTsABaHeTo (Simmons, et al., 2009);
pecTopaHTHTE 32 OBP30 XpaHEHEe KaTO €KOJIOTHYEH PUCKOB (akTop 3a 3ariaecrsaBanero (Jeffery,
Baxter, McGuire, & Linde, 2006); 3actpoenata cpena u 3atinectaBaneto (Papas, Alberg, Ewing,

Mopnepupanu oT GpuU3HOIOTHYHA daxropu
ITpuem W3pas3xonsane AICpHp b P
ajlanTanus B IEPUOJUTE Ha Ha
Ha XpaHa Ha €Heprus
SHEprHeH aucOanaHc cpenara

& Helzlsouer, 2007).
®@ur. 1. KoMnoHeHTH Ha eKOJIOTHYHUAT MO/ie]1 HA XPAHUTEJIHO NOBeleHne
OrpoMHa € poaama Ha OueumanHume mexHoio2uu 3a TOMYJSIPU3NpaHe HA HABHUIUTE 3a
3PaBOCIOBHO XpaHeHe Npu THHHEHKkbpuTe (Alcantara, Silva, Pinheiro, & Queiroz, 2019),
CHBPEMEHHHU IECTEPMUHAHTH 3a 3[PAaBOCIOBHO XpaHEHE M XPAHUTEIHH MOJIENU MpPU FOHOIIU
(Gonzalez-Gil & et al., 2019), xpaHuTeaHaTa IPaMOTHOCT M HeliHaTa camooreHka (Poelman & et
al., 2018), WHAMBHIYaHU, COIMATHA W EKOJOTHYHH KOpEJalud Ha 3/APaBOCIOBHOTO XpaHEHE
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(Trapp & et al., 2015). Xpanenemo e 6 npaxa pv3ka u ¢ ncuxuuHomo 30pase, onpenes 100poTo
CaMOYyBCTBHE Ha JIMYHOCTTa U YycemaHero 3a Onaromonmyuue (ITuneBa, 2015). U36opbT H
TOATBPKAHETO HA 30PAB8OCI08eH XpaHumeneH Mooen € 0C00eHO 3HAYNM 3a noopacmeawume. Toi
€ BaXKEH 32 NBIHOYEHHOMO OUONIOZUYHO U3PACMEAHe HA OP2aHU3MA U u305126aHe HA XPAHUMETHU
paszcmpoticmea KaTo MOCTOSIHHY KoJIeOaHUs B TETI0TO, HATHOPMEHO TETJI0, OyINMUS, aHOPEKCHSI.
DopMHUPaHETO HA TPAHHU XPAHUTCIHM HABHIM € YacT OT ¢AWH e(DEeKTHBEH XPaHHUTEICH MOJCI,
KOETO B IBJITOCPOYEH IUIAH HaMalsfBa PHCKA B MO-3psUia BB3PACT OT 3aTIBCTABAHE, CHPACUHO-
ChJIOBH 3a00J1sIBaHMsI, TUa0ET, IEHTATHU MPOOJIEMH U JIp.

O0pa3oBaTesieH KOHTEKCT. BBIIpOChT 32 XpaHEHETO KaTo OCHOBEH JKM3HEH IpoLecC € B
OCHOBaTa Ha OMOJIOTMYHOTO MO3HAHUE. B 00yYeHHeTo Mo OMOJIOTHS OT CHIIECTBEHO 3HAYCHHUE Ca
TEMHTE, CBBP3aHM C pEKMMa Ha XpaHEHe W CIa3BaHe Ha XWTHCHHU TpaBHia NPH XpaHEeHe,
OLICHSABAaHE 3PAaBOCIOBHHS pEXHM Ha XpaHEHE 3a TNPaBWIHOTO (YHKIMOHUpAHE Ha
xpaHocMmmiarenHata cucrema (Panayotova & Vakleva, 2014). IuckyTupane Ha Bpb3KaTa 31paBe
— XPaHUTEJHU TCXHOJOTMH B TEMH IO Y4YeOHHUs mpenMmer ,,buonorus u 3apaBHO 0OpasoBaHue™
(B30) 3a 10. (11.) xmac: e W3MON3BaHE HA TEHHOTO HWHXXCHEPCTBO B CH3JABAHETO HA HOBH
PacTUTENIHU COPTOBE € MOAOOPEHH KadecTBa (CEMHUHApPEH YpPOK) 3a TEHETUYHO MOIU(PHLIUPAHU
OpraHu3MH;, e XHOPHIM3AIMOHHO BHUI000pa3yBaHe - CHBPEMEHHH CXBalllaHUS 33 BHUI H
BUI000pa3yBaHe — pa3riieKJaHe Ha MPHUMEPH 32 MEXKAYBHIOBH M BBTPEBUIOBU KPBCTOCKH, ®
,,KIIOHUpaHeTo - ,,3a,, U ,,IPOTHB” B CEMHHAPEH YPOK; ® POJIsi Ha KOHCEPBUPAHETO HA XPAHUTEIHU
MPOIYKTH KaTO HAYMH 3a MPEBCHIMS OT XPAHUTCIHU HATPaBsIHUS B TeMaTa ~XHUrueHa u 0oiecTu
Ha xpaHocMmuaTtenHa cucrema’ — b30 9. knac u ap.

HHTepaucunmiImHaped YpoK. AKTyalHO 3a oOpa3oBaTeiHaTa NPAKTHKA B IOCICAHUTE
TOJIMHU € MPOBEXKIAHETO HA WHTEPIUCIUIUIMHAPHK YPOIM, KOSTO OTpa3siBa MHTETPALUATa KaTo
rnobajgHa TEHICHIMS B 3HaHUETO. B oOmactra Ha 00pa30BaHHETO CBBP3aHO C XPaHUTE €
epextrBeH komruiekcHuAT monxox (Hawkes, Jewell, & Allen, 2013). CemHboctra Ha
HHTEPIMCIMIUIMHAPHUS YPOK C€ H3pa3sBa B HHTETPUpPAHE HAa 3HAHUS OT Pa3IMYHH Yy4eOHH
JTUCIUIUTIHA, KOETO OCHTYpsiBA MHOTO J00pa BB3MOXKHOCT 32 HMHTEpIpETalus Ha Temara 3a
XpaHEHETO, XPAHUTEITHUTE TEXHOJIOTHH ¥ YOBCUIKOTO 3/IpaBe.

HNHTepaucuMIJIMHAPEH YPOK ¢ OMOJIOTHYEH M MCTOPHYECKH AaKLIEeHT Ha TeMa
»BeJIMKuTe reorpadcky OTKPHUTHUSL M BJUSIHMETO MM BbpPXy pPa3BUTHETO Ha KMBOTa B
EBpona”

Llen na ypoka: vaterpupase Ha 3HaHHA 3a Benukure reorpad)cku OTKpUTHS B KOHTEKCTa Ha
OMOJOTMYHUTE MTO3HAHMS 32 HOBU PACTUTEIHHU KYJITYPH M TAXHOTO M3IIOJI3BaHE OT YOBEKA.

Hcmopuuecku Konmexcm: - TPEICTAaBIHETO HAa HMHTEPECHH (aKTW 32 PACTUTENHUTE BUIIOBE
JoMart, kapTod, lapeBuLa, TIOTIOH U [IPEHACSIHETO UM OT AMepuka B EBpona; - nosiara Ha kaproda B
EBpona karo ¢dakr or ¢peHckara ucropusi, cBbp3aH ¢ rojeMust mian BB @panums npes 1755 .
Tapusickama axademus 063636a KOHKYPC 34 npeocmagsue Ha HO8u Xpanumennu npooykmu. Ilevenu 2o
anmexapam Aumoan Ozrocm Ilapmanmue, Koumo Hanucéa cvyuMeHue 3a noazume om kapmogha, -
TIpEACTaBsHE Ha HH(OPMAIHS OTHOCHO TIOTIOHA, KOHTO B MIHAJIOTO CE € M3MOJI3BAJI U KATO PEIAKCaHT U
JIOpH CTaHaJl OCHOBHO JIEKApCTBO 3a MUrpeHara Ha Exarepuna Menuuu; -UCTOpUs Ha LapeBHLATA —
3aeMalla M3KIIOYUTEIHO MSCTO B KMBOTA HA MHKM, MAau U alTeKd, U C BAXKHA pOJIL U JHEC 32
YJOBEYECTBOTO. YPOKBT € MPOBEICH B JIBE MapalleNIKi JIECETH Kiiac, karo B eqnara (10™ i) msmarta
HCTOPHYECKA YaCT OT YPOKa € MOTHECEHA Ha PYCKH €3HK.

Buonozuuen xommexcm: - XpaHHUTEIHAaTa CTOMHOCT Ha KapTO(UTE, CHIBPXKALNIM MHOTO
HUILIECTE, KaKTO U IPWIOKEHUETO My KaTo JISKapCTBO U B KO3METHKaTa; - poJsd Ha IjapeBHLaTa
KaTo €IHa OT Hall-IEHHUTE IPOAOBOJICTBEHH KYITYpH, KOATO CE XapaKTepu3upa € BHCOKa
NPOAYKTUBHOCT; - NPHJIOKCHHE Ha TIOTIOHA KaTO MHCEKTULUJ - M3MO0JI3BA CE€ EKCTPAKT OT
PacTEHUETO; XOMEONIATUYHO IIPUIIOKEHHE IIPU TaJIeHe — OT CYLIEHU TIOTIOHEBU JIUCTA; 3a JICUCHUE
Ha IIMIIOBE, KOKHU 3a00JIsIBAHUS - KaTO MEXJIEM, IPUIOTBEH OT JIMCTHATa Maca Ha PacTeHUETO U

71p.
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Memoouunu akyenmu: Exunna pabota Ha ABaMa Iperojasareny o npeamerure — 530 u
Ucmopua u yusunuzayuu 3a QopMupaHe Ha KIIOYOBH KOMIIETEHTHOCTH Yy YYCHHUIIUTE IO
pasrnexxaaHata tema. HecranmapteH W eeKTMBEH HAayMH 32 CHBMECTSBAHE HA 3HAHHMATA U
(bopmupaHe Ha KOHKpeTHH yMmeHus. [IpoBexJgaHe Ha IUCKYCHH: 3a BPEIHOTO BIIMSHHE Ha
TIOTIOHOMYIIEHETO BBPXY HOYTH BCHYKM YOBEIIKM CHCTEMH, 3a HEOOXOIUMOCTTa OT TEHHO
MOIUQUIMpaHe W 3aIl0 I[ApeBHIIATa c€ IMoJylara 4YecTo Ha TeHHO Moauduiupane Karo
CHBpPEMCHHA OMOTEXHOJIOTHS.

3AK/IIOYEHHUE U N3BOAN
JleTcTBOTO M IOHOLIECTBOTO Ca Ba)XKHM €Tald B Pa3BUTUETO Ha HHAMBHUAA CBBP3aHU C
(bopMupaHeTo Ha YCTOWYMBH XpaHUTEIHH MOJENU. Bpb3kata ,3/ApaBe — XpaHHUTEIHH

TEXHOJOTMH® € aKTyajlHa 3a IeJarornyeckara TEOpUs M YYWIMIIHOTO oOyueHue. HeliHoTo
pasKpHBaHe ce OCBHIIECTBsIBA €()EKTUBHO Ype3 M3MOJI3BAHETO HA HOBH JUIAKTHUECKH TEXHOJIOTHH,
HampUMep - UHTEPAUCUUILTMHAPHN YPOILH.
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Abstract:

Antibiotic resistance is one of the biggest challenges of public health nowadays. From this
scientific point of view, it is important searching of new antimicrobial drugs against various
diseases. Benzothiazole and its derivatives are important class heterocyclic compounds, which are
common feature of many natural products and pharmaceutical agents. 2-aryl benzothiazoles show
a wide spectrum of chemotherapeutic activity including their use as antitumor and antibacterial
agents. In recent years, the discovery of new methods for synthesis of 2-substituted benzothiazoles
plays an important role in organic synthesis. The synthesis of hybrid molecules and their
evaluation as pharmacological agents and potent drugs has been under constant examination for
the last two decades. In the present article, we have focused on the synthesis and antibacterial
potential of some hybrid molecules containing benzothiazole fragment in their structures. Some
new 2-hydroxyaryl benzothiazolines were obtained via multicomponent amidoalkylation reactions
of benzothiazole, alkyl chloroformates and phenolic compounds. An efficient method for
multicomponent synthesis of 2-hydroxyaryl benzothiazolines is demonstrated. The isolated
crystalline compounds were tested for antibacterial activity according to known methodology. The
substances were dissolved in 50 % DMSO solution and added to the growing media in series of
twofold decreasing concentrations between 50 ppm — 0.012 ppm. The growing media used for the
cultivation of the test microorganisms was Mueller-Hinton broth. The antimicrobial activity of six
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2-phenyl benzothiazolines and four 2-naphtyl benzothiazolines was examined. The highest
activity against gram-positive bacteria Bacillus licheniformis showed Compound 1d (MIC = 3.2
ppm) and Compound 1f (MIC = 6.3 ppm) against Staphylococcus aureus. From 2-naphtyl
benzothiazolines, the highest activity showed Compound 2d against gram-positive bacteria
Staphylococcus aureus (MIC = 1.6 ppm).

Keywords: Antimicrobial activity, 2-aryl benzothiazole derivatives, hybrid molecules

BBBEJEHUE

Pe3uctenTtHOCTTa KBM aHTHOMOTHLM € €AMH OT Haii-rojemure npoOnemMu 3a
obmectBenoro 3xapase. [Ipe3 2013 r. ot LleHTspa MO KOHTPON M NpEBEHLUS Ha OOJECTHTE €
MyOJMKYBaH MOJPOOCH aHaJM3, B KOMTO Ce ONMCBAT HaW-BHCOKHTE 18 3aruiaxu, yCTOWYHMBH Ha
antuonoTunm B CAILl. B mokmana ce ciomeHaBa, ue Beska roguna B CAILL Haii-mManko 2 MHJIMOHA
Iy MOJyYaBaT yCTOWYHMBA Ha aHTHOMOTHIM HH(peKIwms u okoio 23 000 mymm ymupar. Eto
3amo TpsgOBa Ja ce OOBpPHE CEpPHO3HO BHUMAHHE HA ONACHOCTTA OT PE3HUCTEHTHOCT KBbM
agTHOnoTHIN. To3u mpobireM Hayara HEOOXOANMOCTTA OT ThPCCHE Ha HOBH OMOJIOTHYHO aKTHBHU
BEII[ECTBA, CPEelly KOUTO MUKpoopranuzMure aa He ca pesucteHTHH (Centres for Disease Control
and Prevention, 2013).

BeHnzoTnazonoBu ChbeAMHEHMS, CBABPXKAIIM 3aMECTUTENM BBB BTOpA MO3MLHUS Ha
XETepOIPBCTCHA IPEACTAaBIABAT BAKEH KJIAC XETCPOIMKICHH CBEIUHEHHS W HAMHpPAT
MPWIOKEHUE B MEIUIMHATa. AHTHMUKPOOHUTE CBOMCTBA Ha 2-apWIOCH30THA30JIUTE Ca U3BECTHH
ot cpenata Ha muHaMsA Bek. (Logemann, 1961, Prescott 1958, Cossey, 1966). Haii-mmpoko
u3cnenBana e ¢QynrunuaHata uM aktuBHOocT (Mellor 1988), a B mocnegHuTe TOOWMHU M
BB3MOKHOCTTA 32 MPHJIO’KEHUE KaTo aHTUTyMOpHHU areHtu (Racane, 2006).

JMpeKTHOTO CBBbp3BaHE Ha OEH30THA30JIOBUS NMPBCTEH C APYT apWJIOB 3aMECTUTEN BbB
BTOpa MO3HIIHS, OIIPE/IeNIs CBOMCTBATA Ha (IIyopecIeHIms. TaknBa MOJISKYNH Ce M3II03BaT KaTo
(hayopecueHTHH Mapkepu 3a pa3nuuHu Ouoctpykrypu (Batista, 2004), nanpumep Thioflavine T,
M3I0JI3BaH 32 TMarHOCTHKA Ha HEBPOJAETeHEPAaTHBHH OonecTH kato Amnmxaiimep u [lapkuncoH.

[Ipe3 mocnenHOTO NeceTwieTHe HEMpeKbCHATO HapacTBa HHTEPECHT KbM XUOPUIHU
MOJIEKYJIH, TTOJy9eHH Ype3 KOMOMHAIMA Ha J(Ba (WM ITOBEYe) OMOJIOTHYHO-aKTUBHH (pparMeHTH.
3aeHO ¢ TOBa ce HATpyMNBaT JaHHM 3a OLEHKaTa Ha pa3HooOpasHa raMa OT (papMaKoJIOTHUHHU
aKTUBHOCTH, KOUTO TIOTBBPIK/IABAT, Ue¢ KOMOWHAIIMATA HA JIBE MOJICKYJIHU €JIHUIM YECTO BOJIH JIO
HeoOnyaiiHu cBoiicTBa. Penuna mpuMmepu MOKa3BaT MO-BUCOKAa aKTUBHOCT HAa HOBU XUOPHUIHU
MOJIEKYJIH U TTO-HHACKA TOKCHYHOCT, CIpsIMO m3xoxuuTe (hparmentH (Shaveta, 2016).

[IpemMer Ha HACTOAIIOTO HM3CIIEABAaHE € MPOYYBAaHE Ha aHTHMHKPOOHATa aKTHBHOCT Ha
XUOPUIHU MOJIEKYJIH, TOJNyYeHH upe3 KOMOMHAIMS Ha (EeHOTHH WM HadTomHH (parMeHTH, (C
JOKa3aHa MPOTHBOTHOMYHA, AaHTHOAKTEpHalHA, IPOTHBOMAIApHiHA WM AaHTHOKCHIAHTHA
AKTUBHOCTH) ¢ OMOJIOTUYHO aKTHBHUS O€H30THA30JI0B IPBCTEH.

Ilo nuTepaTypHN MaHHH, 32 CHHTE3 Ha 2-3aMECT€HH OCH30THA30JI0BH IPOM3BOAHU Haii-
YecTO Ce W3MOJ3Ba KIACHMYECKUAT METOJ 3a KOHJICH3aLUs Ha 0-aMUHOTHO(MEHON C Pa3TUuHU
apomatau angexuan (Deligeorgiev, 2010). B mnpeaxoann Hamm u3clieABaHUS Oc¢ MpoydeHa
BB3MOXKHOCTTa 3a CHHTe3 Ha 2-peHun- u 2-HapTHII-OCH30THA30JIMHU ChIABPKAIU (ECHOIHU
TPYIH, Upe3 MyITHKOMIIOHEHTHA peakuys Ha alda-aMuaoalIKmwinpaHe. be m3ciensana u onmcana
3aBHCUMOCTTA Ha PaJMKaj-yJaBsIIUTe CBOMCTBA HA MOJYYEHUTE CheINHEHUS OT CTPYKTypara uM
(Kirkova, 2019). llenta Ha HAcCTOANIOTO HW3CJEABaHE € TPOyYBaHE HAa aHTHOAKTEpHATHATA
AKTUBHOCT Ha CHUHTE3MPAaHU OT HAC 2-XMIPOKCHAPUI-OCH30THA30JIMHH C M3II0JI3BaHE Ha JAUCKOBO-
mudy3snoHeH MeToA. 3a CBHIIUTE CHEAWHEHHS ca OMNpENeNICHH pPaJHuKal-yIIaBsII CBOWCTBA,
3aBHCEIHU OT OpPOs U Pa3MoIOKEHUETO Ha XuapokcuinHuTe rpynu upe3 DPPH u ABTS meronn.
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MATEPHUAJIN U METOIU
Marepuanu

Wsnon3Banutre  um3xogHu  BemecTBa  (OeHzoTwaszon, ¢eHonu u HadTONN),
ATKIIXIOpO(OpMHATH, KAKTO U M3IOI3BAaHUTE Pa3TBOPHUTEIN Ca THPTOBCKU MPOIYKTH, 3aKyTICHH
ot Merck (Sigma-Aldrich). Bcuuku cuHTE3MpaHu NPOAYKTH Ca CHEKTPATHO XapaKTepU3UpPaHU
gpe3 SIMP cmektpockorust  (Bruker Avance AV600), ¢ paborna uecrora - 600 MHz u
pa3TBOpHTEN IeyTepupad quMmetwicyiadokcun mpu Harpssade (80 °C). MubpayepBeHn CreKTpU
ca cuern Ha PerkinElmer 1750 FurieTransform ciektpomersp B Tabmetkn KBr. OcbinectBeH e u
MaccreKkTpajgeH aHanu3 Ha amapar Thermo Scientific Q Exactive hybrid quadrupole-orbitrap
MaccnekTpomeTsp Ha ¢upma Thermo Fisher Scientific. IIpu mpoBexnane Ha peakmuure €
U3MoJ3BaHa ThHKOCHOMHATa Xpomartorpadus (TLC) ¢ maku - Silica gel 60, 0.2 mm, Al. Yuctute
MIPOIYKTH ca TONy4YeHH Cclie]] IPedYncTBaHe ¢ KoloHHa xpomartorpadus u Silica gel 60 (0.040-
0.063 mm), (230-400 mesh ASTM) kato HenoBI>KHA (a3a.

W3cnenBanu ca mecT HOBO CHHTE3UPAHH 2-(XUAPOKCU(EHIT) OEH30THAa30JI0BH BEIIECTBA
1 YeTHpH 2-HaQTrin OCH30THA30JUHH B KOHICHTparws ot 50 ppm — 0.012 ppm, ¢ n3mon3BaHeTo
Ha paztBoputen 50% DMSO/Bona. 3a ocbuiecTBsBaHE HA U3CIECABAHETO Ca M3MOI3BAHU JBA BHIA
npoxmu Candida albicans w Saccharomyces cerevisiae, XakTo W TpU BHUIa OakTepuu I pam-
nonoxurennure Bacillus licheniformis ATCC 14580 u Staphylococcus aureus ATCC 6538P, a oT
I'pam-orpunarenuure Escherichia coli ATCC 8739.

MeTtoan

CuHTe3a Ha 2-XHAPOKCHApHI OEH30THA30JIOBUTE CHEIWHEHUS € OCBIIECTBEH Ype3
MYJITHKOMIIOHCHTHA Peakiys Ha anda-aMuaoaIKUIpaHe Ha (GEHOIHN U HaTOJIHU ChEJUHEHHUS,
C M3MOJI3BaHe Ha Mpoleaypa onucana npu cuntesa Ha Camalexin n 6en3zokamanekcut (Stremski,
2018). UscienBana ¢ aHTHOAKTEpHATHATA aKTUBHOCT Ha OCH30THA30JI0BH MPOW3BOJHH, KaTO €
U3M0M3BaH OHUCKOBO AuGy3HOHEH Meron B Mionep-XuntsH arap (MXA). 3a mo-To4HO
ompezielsHE HAa YyBCTBUTENHOCTTA € TIPWIOKEH METOA 3a OIpenelsiHe Ha MHUHHMAJHHTE
nHXHONTOpHU KoHIeHTpanuu (MIC) Ha aHTUMUKPOOHHUTE areHTH, Upe3 CEpUItHU pa3pekIaHus Ha
Ipernapara B arap.

PE3VYJITATU U TUCKYCHUSA
VYenemHo 6 MpHiokeHa MYJITHKOMIIOHCHTHA peakis Ha anda-aMHIOATKWINPaHe 0
MIOJTyYaBaHETO Ha HOBM XHOPHIHM MOJICKYIIH, ChUETAaBAIIN (DCHOIHH W HA(TOIHHU ChEIUHECHUS U
0eH30THa30710B0 sApo ¢ obmu popmynu 1 u 2 npencrasenu B Tadauna 2 u Tadauua 3. Tlpu
n30opa Ha M3XOMHM (PEHOJHU CHEIWHEHHS, B3e€XMe IOJ BHHMAaHHE NaHHUTE 3a aHTUMHKPOOHA
(Tashiro, 2010) u nporuBomanapuiina aktuBHocT (Tacon, 2012) na 1-nadron, 2-nadron, 2,3-
nmuxuapokcuHadranex u Apyru (Tadauna 1).

Tadnauua 1. JInTepaTypHH JaHHM 33 aHTUMHKPOOHA aKTHBHOCT Ha HadyTonm u peHon

CbeauHeHue P. falciparum ICsy (uM)?*
D10
1-nadTou 56.51
2-HadTON1 >100
¢enou >100

A) MH3caeaBane Ha aHTHMHKPOOHA AaKTHBHOCT Ha  2-(xuapokcudeHu)
0eH30THA30/10BH CheAMHEHMS.
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B mo-paHHM H3CIEIBaHHS YCICIIHO € OMpelelicHa aHTHOKCHIAHTHATA aKTHBHOCT Ha
HOBOCHHTE3MPAHUTE CBHEAMHEHWSA, CpaBHEHa C Ta3W Ha W3XOAHH (eHONMM ¥ TPHPOTHH
aKTHOKCUAAHTH, KaTo pyTuH U kBepueTuH (Kirkova, 2019).

3a ochImecTBIBaHE HA MHKPOOHMOJIOTMYHUTE M3MHUTBAHUS € WM3MON3BaH arap, B UMHTO
CBhCTaB BJIM3AT HAW-MAJIKO JIBa THIIA MOJU3axapuau: arapo3a u araponektuH (National Committee
for Clinical Laboratory Standards, 2000).

Cren mppBUYCH CKPHHUHT 110 JUCKOBO-TU(Y3HOHEH METOJ, Pe3yJITaTHUTE MOKa3Bat, ue
BCHYKH H3CJIeBaHN (QEHOIHU cheanHeHus (cuen HaHacsHe Ha 100 pl oT mbpBOHAYAIHUS pa3TBOP,
100 ppm), mposiBIBaT aHTHOAKTepHalHA AKTHBHOCT Cpelly [ paM-MOJOKUTENHUTE OaKTepHu
Staphylococcus aureus. Tlpoayktu le—1f mposBSBaT aKTUBHOCT cpelly [ paM-TOIOKHUTEITHUTE
baxtepun Bacillus licheniformis, a cbenunenenus la u 1b copsmo apoxxaute Saccharomyces
cerevisiae. Ompenenenu ca MIC croitHOoCcTHTE, KaTO MIOCEBHUAT MaTepHal € ¢ KoHueHTpauus 0.5
no McFarland, pamsBamo ce nma 1.5x10° wirerku wa ml (CFU). J[aHHMTE OT NpOBEACHHTE
n3cnenBanus ca npeacraBend B Tadamua 2. Tomyuenure croitHocTr 3a MIC npu chequHEHUs
le-f cupsimo Bacillus licheniformis ATCC 14580 ca B muanazona (MIC = 3.2 ppm — 50 ppm), a 3a
Staphylococcus aureus ATCC 6538P (MIC = 3.2 ppm — 6.3 ppm). Criopen u3cienBaHusaTa, Haii-
CHJIHa aHTHOAaKTepHalHa aKTHBHOCT cmupsMo Bacillus licheniformis ATCC 14580, nposiBsBaT
ceeanHenus 1d (MIC = 3.2 ppm), 1e (MIC = 6.3 ppm), a ciupsimo Staphylococcus aureus ATCC
6538P, cvenunenue 1f (MIC = 3.2 ppm). Ot uscienBanuTe 0€H30THA30JI0BH MTPOU3BOIHH, CAMO
npoayktu la u 1b mposiBABaT NMPOTUBOIBOMYHA AKTUBHOCT CHPSMO APOXKAMUTE Saccharomyces
cerevisiae.

Tadanma 2 AHTHMHKPOOHA aKTHBHOCT Ha 2-(heHMIT OEH30THA30IH

S
>— Ar MukpoopraHu3smMu
N MIC

(I: 1af (cTepunHa 30Ha, mm)
Cnennnenne QIR ppm
Ne R; Ar
Staphylococcus aureus -19
la C,H; 4-xunpOKCU(PEHUIT -

Saccharomyces cerevisae - 17

Staphylococcus aureus -13

1b CHs 4-xuppoxcnpenun Saccharomyces cerevisae - 12 )

Bacillus licheniformis - 17 12.5
le CoHs AWXUApOKCHeHIT Staphylococcus aureus - 19 6.3
Bacillus licheniformis - 19 3.2
1d CH, JWXUApOKCHeHILT Staphylococcus aureus - 20 6.3
Bacillus licheniformis - 15 6.3
le CHs TPHXHAPOKCHpCHILI Staphylococcus aureus - 17 6.3
Bacillus licheniformis - 14 50
If CHs TPHXHAPOKCHpeHIL Staphylococcus aureus - 16 32

b) U3cienBane Ha aHTHMHKPOOHA AKTHBHOCT Ha 2-HaA(THI 0(eH30THA30JI0BH
cheUHEeHH.

WscnenBann ca detupu 2-HadTua OCH30THA30JI0BU CHEAWHEHUS KAaTO PE3yNTaTHTE ca
npencraBedd B Tadamua 3. Cnen mbpBuueH ckpuHuHT (HaHeceHo 100 ul oT mbpBOHAuYaANHUS
pastBop, 100 ppm), pesynrature momoOHO Ha (EeHONHHWTE NPOM3BOIHM Ha OEH30THA30Ia,
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MOKa3BaT aHTHOAKTEpHaTHA aKTHBHOCT CpEIly TpaM-TOJIOKUTENHUTE Oaktepuu Staphylococcus
aureus ATCC 6538P. IIpoaykT 2a TIposiBSiBa aKTHBHOCT M CPEILY TPaM-IIOJIOKUTEIHITE OaKTepuu
Bacillus licheniformis ATCC 14580. Ompenenenn ca MIC cToiiHOCTHTE, KaTO MOCEBHUST
matepuai e ¢ 0.5 mo McFarland, pasasiBamo ce ua 1.5x10® knerkn xa ml (CFU).

Tadanma 3 AHTHMHKPOOHA aKTHBHOCT Ha 2-Ha)THII OCH30THA30JIH

S
Ar MuKpoopraHu3smMu
(l: 2ad CTEpHIIHA 30Ha, MIC
Che/unenne OOR; - ppm
Ne R, Ar
- CH 2,3-uxuapokcu-1- Staphylococcus aureus -15 12.5
2 HapTHI Bacillus licheniformis - 12 6.3
- CH 2-XHapOKCH-1- Staphylococcus aureus - 14 25
3 HaQTHI Saccharomyces cerevisae - 12 -
2¢ C,H; 2-xunpoxeu-1- Staphylococcus aureus - 13 3.1
HapTHI
2d CH; 1-xnapoxen-2- Staphylococcus aureus -13 1.6
HapTHI

IMonmy4yenuTe croiiHoctH 3a MIC nipu u3clieIBaHUTE CheTUHEHUS crIpsiMO Staphylococcus
aureus ATCC 6538P ca B auanasona MIC = 1.6 ppm — 12.5 ppm, a Ha CbeJUHEHHUE 2a CIIPSIMO
Bacillus licheniformis ATCC 14580 — MIC = 6.3 ppm. Cnopen wu3clienBaHHsTa, Hal-CHIIHA
aHTHOAKTEepHaIHa aKTUBHOCT CIpsIMO Staphylococcus aureus ATCC 6538P nposiBsiBa ChbeAUHEHHE
2d (MIC = 1.6 ppm). U3scneaanute 2-(XuapokcuHA(THI) OEH30THA30JI0BU TPOM3BOIAHU HE
MPOSIBABAT MPOTHBOTBOMYHA aKTHBHOCT crpsamo npoxkaute Candida albicans n Saccharomyces
serevisiae TIpPU U3CJIEIBAHATAa KOHLIEHTpaLUs.

3AK/IIOYEHUE
W3crnenBana € aHTUMHKpOOHAa aKTHBHOCT Ha wu30paHu 2-peHmn- u  2-HadTHi-
OEH30THA30JI0OBH CHEAWHEHHS, CHHTE3WPAaHN 4Ype3 MYJITHKOMIIOHEHTHAa peakius Ha anda-
amMHI0aJKUIUpaHe. M3cnenBanusara ca MpoBEAEHH Cpelly Pa3iuuHU [1aMOBE MHUKPOOPTaHU3MH —
Ipoxmu u Oaktepuu. PesynrarnTe 3a BCHYKH H3CIEIABAHM CHEAWHCHUS ITOKAa3BaT aKTHBHOCT
cupsimo ['pam-nionoxurennure Oakrepuu Staphylococcus aureus. Ot u3cienBaHute 2-(eHUI
0eH30THA30JMHY, cheauHeHne lc—1f TposBsBaT aKTUBHOCT Cpelly TIpaM-TIOJOKUTEITHUTE
6axrepun Bacillus licheniformis (MIC = 3.2 ppm — 50 ppm), a cbeauneHenus 1a u 1b copsmo
npoxaute Saccharomyces cerevisiae (MIC = 3.2 ppm — 6.3 ppm). OT u3cnenBanute 2-HaQTOIHU
MIPOU3BOJHM Hal-CHJIHA aHTHOAKTepuallHa aKTHUBHOCT cIpsMo Staphylococcus aureus TIpOsiBSBa
ceeguHenne 2d (MIC = 1.6 ppm). He ce nHaGmromaBa akTUBHOCT HpH 2-HA(DTOIUTE CIPSIMO
W3CIEBAHUTE JPOXKIH.
Baaronapnocrt:
W3cnenBanusita ca npoBesieHN ¢ puHaHCOBaTa noakpemna Ha Gonx “HayuHa u mpoekTHa
neitnoct®, pu ITY |, ITancuit Xunennapcku®, npoekt CII 19 XD 003.
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CHUHIPOM HA SJOGREN U OPAJIEH MUKPOBHUOM
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SJOGREN’S SYNDROME AND ORAL MICROBIOME
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Pe3stome. B 1mocieHUTE TOOMHHM TMPOYYBAHHUATA BBPXY YOBCIIKHS MHKPOOHOM
JIOKa3BaT BPb3KaTa My C peauia OONECTH M BH3MOXXHOCTH 33 TAXHOTO JieueHHe. OpaaHUsT
MHKPOOHOM € TSCHO CBBP3aH C KOJMYECTBOTO M Ka4ECTBOTO HA CIIOHYCHATA ceKkperws. [lpu
3a00JsIBaHMsT HA CIIOHYCHHUTE JKIE3H CEe pa3BHBa HE CaMO KCEPOCTOMHsS, HO HACTBIIBAT
CBLIECTBEHU NPOMEHU B MUKpoOnoma. CHHAPOMBT Ha Sjdgren € aBTOMMYHHO 3a00JjIsiBaHe Ha
eK30KPHHHHUTE JKJIC3M, KOSTO Ce H3sBsBa C Mporpecupama kcepocromusi. IlapamenHo ce
PETHCTPHUPAT MPOMEHH B OpaNHHS MHKPOOHOM M ChOBTCTBAlNA AWCOHO3a B OCTAHAIMTE
OTJEJIM Ha XPAaHOCMUIIATEITHHS TPAKT.

Karo4yoBu xymu: cuagpom Ha Sjdgren, KCepoCTOMUSI, MUKPOOHOM.
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Summary. In recent years, studies on human microbiome have shown its relation to
a number of diseases and the possibilities for their treatment. Oral microbiome is closely
associated with the quantity and quality of salivary secretion. In salivary gland diseases, not
only xerostomia, but also significant changes in the microbiome develop. Sjongren's
syndrome is an autoimmune disease of the exocrine glands, manifested by progressive
xerostomia. Changes in the microbiome of the oral cavity and the entire digestive tract are
registered in parallel.

Key words: Microbiome, Sjongren's syndrome, xerostomia

B kimuHuyHaTa IMpaKTUKa pas3JIndHu 386OHHB8.HI/I$I CC M34ABABAT C MNOPAXKCHHUE Ha
CIIIOHYEHHUTE JKJIE3H M IocieiBalia KcepocTomus . llpuduHHMTE 3a HaMalleHa CIIOHYEHA
CEeKpelMs ¥ CyX0Ta B YCTHaTa KyXHHa MOTraT Ja Ob/aT Ollle ATPOTSHHU CJIe] TbYeTeparus Hin
IpUEeM Ha ONpeNesIeHH MEIUKaMEHTH : XJ0(a30JuH, aTpOoIuH, Oera-O0JoKepH, IUypeTHLH,
AHTUXHUCTaMHHOBH CpeicTBa, HeBponentuiy. OcobeHo MscTo cpex Oomecture ¢
mporpecupania KcepocToMusi 3aemMa cuHApoMbT Ha Sjogren (1). Kacae ce 3a cucremHo
aBTOMMYHHO 3a00JIIBaHE, KOETO MpoTH4Ya C JAMQOIDIa3MOIUTHA WHOWUITpAnUsS Ha
€K30KPHHHUTE JKJIE3H /OCHOBHO CIIOHYEHH M CIB3HH/ M BOAEILO IO TAXHATA JECTPYKIHsA(2).

[IpomMeHuTe B KOJIMYECTBOTO M KayecTBOTO Ha CJIIOHKATa MpU CHHIPOM Ha Sjogren
/H'I)pBl/I'-IeH WKW BTOPHUYEH — acoluUpaH C pEBMATOUIACH apTPUT, CUCTEMCH CPUTEMATOACH
JyIyc, IPOrpecUBHA CUCTEMHA CKIIepo3a / ONpeeNaT u3sBa He caMO Ha KCEPOCTOMHSA, HO U
Ha PELMANBHUPALL TAPOTUT, MHOKECTBEHH KpailllineuHn Kapuecu, paHHa aaeHtus (3).

CbBpeMEHHHUTE JaHHM 3a CHHApPOMa Ha Sjogren W HEroBHTE NPOSBU OT YCTHaTa
KyXHHa, , ONpeesaT 0ojiecTTa KaTo HHTEepANCIUIUTHHApEH npodiem. MHTepec npencrapisBa
Y OPaJIHUAT MUKPOOHOM C HEOOXOAUMOCT OT KOMIUIEKCEH MOIXOJI.

Kcepocromuss U yBenM4yeHHE Ha TOJIEMUTE CIIOHYECHH JKJIE3H Ce YCTAHOBSIBA IPH
pa3nuyHu Tpynu 3abonsaBanHus (4,5):

1/ PeBmarojoruyHu — cuHIpoMm Ha Sjogren — IbpBUYEH M BropuyeH , [gG4 —
CBBp3aHu 3a00JIsIBaHUSI.

2/ Onkoxemaronornyiu — B- u T-kinerpuHn nuMpoMH € aHraXupaHe Ha
cironuenute xuie3n /MALT mumbomu, AL-amunonmosa/.

3/ I'panynomaTo3HH 3a00JsIBaHMS /cCapKonI03a/.

4/ HeBpoeHIOKpHHHM /cuanoageHo3w/ — TIpH 3axapeH auaber, meraboiHuTeH
CHHJIDOM U JIp.

5/ Nadexnmosnu /Tydepkymnosa, cudurc, HIV, xpormuen xematut tun C/.
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Cnex  XUCTOJNOTMYHO Bepu(ULUpaHEe Ha IUarHo3ara IMOCPEICTBOM OMOICHS Ha
MAaJIK{ CIIIOHYCHH KJIE3H /TIapajieIHO ¢ OCTAHAINTE TUarHOCTUYHHU KPUTEPHHU/, CE ONpeess 1
TepaneBTHIHUS moaxo (6,7).

MukpoOHOMBT BKJIIOYBAa OOIIECTBO OT MHKPOOPTaHWU3MH, KOWTO JKHUBEST B
crierduyHa cpeqa /B 40BEMKOTO Tsu1o/ (8,9).

YcTHata KyXWHa TIpUTEXaBa COOCTBEH MHMKPOOHMOM, KOWTO cC€ pas3iudaBa OT
OCTaHAINTE MHUKPOOHHM CpeAn B YOBEMIKOTO Tsi0. OpajgHUAT MHKPOOHOM BKIIIOYBA
C'BO6HIeCTBa, KOUTO KOJIOHU3UPpAT MYyKO3aTa, €3UKa, TMHIMBUTE, KAKTO U UMIUIAHTUTEC.

OpayHuAT  MHKpPOOMOM  TpENOTBpaTsiBa  KOJOHHM3ALMATa C  €K30TCHHHU
MHUKPOOPI'aHU3MH, y4acTBa aKTUBHO B UMYHHUS OTTOBOP , OCHLIECTBSIBA B3aUMOAEHCTBHUE C
BCUYKHU OpraHu U CUCTEMHU HA YOBCIIKOTO TAJIO.

OpaytHOTO 37paBe NPSIKO € CBBP3aHO ¢ MHKPOONOMa Ha YCTHATa KyXHHA, KAKTO U ChC
CJIIOHKaTa ¥ HeWHUTE QyHKLIUH.

3abomABaHUATa HA CIIOHYCHHUTE JKIIE3H, IPOMEHHUTE B KOJIMYECTBOTO M KaYECTBOTO
Ha CJIIOHKAaTa, BOAAT JI0 Pa3BUTHE HA 1MCOMO3a C TIPOMEHU B OPATHHUS MUKPOOHOM.

MHOTOKOMIIOHEHTHaTa CHCTeMa Ha MHKpoOMOMa B YCTHaTa KyXHHa ce
XapakTepusupa C METAa0ONUTHH M OHOXMMHYHH B3aUMOOTHOIICHHS MEXAY OTICIHUTE
MHKPOOPTaHU3MH.

VYcrHata  KyXMHa ~— TpENCTaBiIsBa  YHHMKalHAa  €KOJOIMYHAa  CUCTEMa,  a
B3aUMOJCHCTBUSATA B HEsl BKIIOYBAT CHHEPIU3bM M aHTArOHU3BM MEXKIYy MUKPOOPTaHU3MHUTE.
O6paszyBa ce mocrosiHeH MukpoouoMm. Hopmannata mukpodiopa e ycToHuMBa CHpsSMO
Hecren(UUHITE aHTHOAKTepHaIHU (PaKTOPH Ha CIIIOHKATa — BB3IPEISITCTBA CE MTOCEIBAHETO
Ha yCIIOBHO MAaTOT€HHH ¥ NTAaTOT€HHNU MUKPOOPTaHU3MH.

[Tpn mpomenu B MukpoOmoma HpH CHHIpoMa Ha Sjogren ce cbh3iaBaT YCIOBHUS 3a
Pa3BUTHE HA MHOXECTBEHU KapUCCHU U HeCHCHI/I(bI/I‘[HO BB3NAJICHUE HA JIMraBullaTa B YCTHATa
kyxuHa (10).

AHanM3bT Ha MUKPOOPIaHU3MHTE pa3rpaHuuaBa HOpMajiHa MUKpOQJIIOopa Ha ycTHaTa
KyXWHa ¥ YCIIOBHO-TIATOTEHHA /OMOPTIOHHCTHYHA/. [IpM KOMIpoMeTHpaH HUMYHHUTET AOpHU
HEIaTOreHHUTE MUKPOOPTaHMU3MH MOTaT Jja NPUAOOHST IaTOT€HHHU CBOMCTBA.

MI/leOOpFaHI/BMI/ITe B YyCTHAaTa KyXWHa IOKa3BaT OTHOCUTCIHO ITOCTOAHCTBO H
BKITIOYBAT: CTPENTOKOKH, JJaKTOOAKTeprH, cTapuiIokoku, re0u oT pox Candida, campodurHn
HalCepHHU.

[Ipy naumeHTUTe CHC CHUHIpPOMAa Ha Sjogren ce pPEruCTPHpAT ChIIECTBEHU
KOJINYECTBEHH M KaUeCTBEHN MPOMEHH B MHUKpO(IIopaTa Ha yCTHaTa KyxnHa. MUKpOOHOMBT,
3a pa3iMKa OT TO3W IPH 3]paBH JIMIA, TI0Ka3Ba MPEBAIMPAHE HA YCIOBHO-TIATOTCHHUTE M Ha
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natoreHauTe BupoBe. B 100% OT mammeHTHTE ce OTKPHBAT CTPENTOKOKH/Streptococcus
viridans/. [lpn HamaneH uMyHuTeT Str.viridans akTHBHO ce pa3MHOXaBaT W NPHUYUHSIBAT
OTIOPTIOHUCTUYHN WHGEKINH C pa3nuuHa TexecT. Crpenrtokokure or rTpynma D ca
npezacTaBeHu oT eHTepokok /S.faecalis, S.faecium, S.durans/.

CpUIMTe CSHTEPOKOKH Ce JOKa3BaT IpPH YpPOMHPEKIMH M TpH OaKTepHaleH
SHJIOKApJIUT TIPH TAIMEHTH CbhC cHHApoM Ha Sjogren /B Ham 10% ot cmyuaure/. Ilpm
MHKPOTPAaBMH B YCTHaTa KyXHWHa SHTEPOKOKHTE IONAJaT B CHCTEMHOTO KPBBOOOpAIEHHUE,
KOETO HaJjlara akTUBHO JIeYeHHE Ha MHQEKIUHUTE B YCTHATAa KyXHHA.

[MToBuiena e komonuzanusTa cbe Staphylococcus aurens. [TapanenHo Ha HaxonkaTa B
yCTHaTa KyXMHa C€ OTKpMBa OE3CHMIITOMHO HOCHTEJICTBO Ha S.aurens IO KOXa, B HOCEH
CEeKpeT, HepsiAKo — B ukoyHuTe mbruma(ll).

Ot ppoxnaenonobHuTe mnpencraBuresim ce otkpuBa Candida, HO 3a pasnuka oT
3apasu smna / B 5-20%/, npu cunnpoma Ha Sjogren ceotkpuBa B 100% ot mamumenture. [Ipu
40% ot Oonnure ce otkpuBaT exHoBpemeHHo Candida albicans m Candida crusei.
[ocnenausaT Bux Candida crusei mpuTekaBa U3pa3eHa YCTOHYUBOCT CHPSMO CHBPEMEHHHTE
MIPOTUBOTbOMYHY TPenapaTH /KETOKOHA30JI, HTPAKOHA3011, (hITyKOHA30I/ .

MukpoOHuAT OMOGUIM TIpHU CUHAPOM Ha Sjogren ce pasiudaBa ChLIECTBEHO OT TO3U
Ha 3apaBu Jjuna. [Ipu u3paszeHa kcepocToMmMus ce pa3BuBa JAMCOMO3a M KOJIOHM3AlMs Ha
pa3MuHU BUAOBE MATOTCHHH MHUKPOOPraHM3MH B YCTHaTa KyxuHa. ToBa € enHa oOT
BB3MOKHUTE NPUYMHH 32 Pa3BUTHE U NOAIbPKaHE HA THOEH CTOMATHT, KAKTO U 32 000CTpsiHE
Ha XPOHUYHWTE MApOTUTH NpH OONHHUTE OT CHHApoMa Ha Sjogren. YcraHOBeHa € TpsiKa
B3aHMOBPB3Ka MEKIY KOMIIPOMETHPaHHsS HMMYHHTET C aKTUBHOCTTA Ha HENaTOTeHHaTa U /
WM OTIOPTIOHUCTUYHA MUKpodiopa B ycTHarta KyxuHa (12).

3a mucOmo3ara ce Ha3HauaBa aJeKBaTHA Tepamus, KaTo € HeoOXOoIrMa OIeHKa Ha
aucOuo3aTa B IIeNUs XpaHOCMUJIATENICH TPAKT. B nonHuTe oTmenu Ha XpaHOCMUIIATENTHATA
cHCTeMa Ce OLCHSABAT JIBE IPYIU MUKPOOPraHu3MH: oOiuraTHu u ¢axynraTuBHH. Crpsmo
HOpMaJIHaTa KOJIOHHM3alUsl OT OOJIMFaTHU MHUKPOOPTaHM3MH CE€ YCTAaHOBSIBA CHIIKCHUE HA
o6upunobaxrepun, GaKTEPOUIN U NENTOKOKH U U3Pa3eHO YBEIMYEHHE OCHOBHO Ha CHICPUXUH.
3HaYNMO TO-JIEKOCTENICHHH Ca OTKJIOHEHUATa CIIPSIMO JIAKTOOALMITUTE.

@dakynTaTUBHATE MHKPOOPIaHM3MH IIOKa3BaT CIPSIMO 37paBH JMIA IOBHUIIECHA
KOJIOHM3AIMsl ChC 3JIaTHCT CTa(MIIOKOK, NMUOT€HHHM CTPENTOKOKH, I'pom oT poxa Candida,
XEMOJIMTUYHH CeTEPUXHHM, KIeOCHeIH, MpoTer W Kioctpuauu. [IpeobnanaBa acouuanmsTa
MeXIy npoTeyc U kiedcuena. [lucbakreprosa Ha ne6enoTo yepBo ce otkpusa npu 100% ot

OOTHHUTE.
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W3zcnenBaneTo Ha pa3lUuHHUTE OTJEIN HA CTOMAIIHO-YPEBHUS TPAKT MPH MAUEHTH
CbC CHHIpPOM Ha Sjdgren TO3BOJISIBA J1a CE OTKPUAT 3aKOHOMEPHOCTH 32 CHOTBETHUTE
6uorormy.

B mpokcuManHuTE OTIHENM TNPOMEHUTE Ca EIHOTHIIHM, H3pa3eHH OCHOBHO B
CBPBXPACTEX Ha OONUraTHH OakTepuH, Nposudepalns Ha YCIOBHO IATOTCHHH, HA (oHA Ha
aucyHKIUS U aucbakrtepro3a B nebGenoTo yepBo. HaxonkuTe ca cBbp3aHM C MOTHCHATHSA
nokanieH uMyHHTET (13). YcTaHOBeHNTE IPOMEHHN HallaraT B TEPANeBTUYHUSA IUTaH Ja Obaat
BKJIIOYEHH CPEICTBa 32 HOPMAJM3HpaHe Ha MUKpoOMOMa B yCTHAaTa KyXHHA M IUCOHO3aTa B

JOJHUTE OTACIN Ha XPAHOCMUJIATCIIHUA TPAKT .
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Abstract: Introduction: Road traffic accidents are responsible for millions of deaths
worldwide each year and for the severe worsening of the health condition of a person. Materials
and methods: A retrospective study of all autopsy protocols for an 8 year period of time at the
Department of Forensic medicine and Deontology, Sofia, was performed. Data from police
protocols, information from crime scenes and eyewitness testimony was carefully observed.
Results: For the studied period of time a total of 7482 autopsies were performed at the clinic, out
of them a total of 580 were of deceased in different types of vehicle collisions. The observed cases
were distributed into tree main categories — by gender, by age and by mortality rate during the
years. Discussion and Conclusion: The aim of the study is to determine the most vulnerable
groups of people in order to develop different strategies and programs for the improvement of
traffic safety worldwide.

Key words: Motor vehicle collision, road traffic accidents, pedestrian

Introduction: Road traffic accidents are the reason for millions of deaths worldwide each
year and for the severe worsening of the health condition of a person due to the mutilation and
disability as a result of severe injuries (Sharma, 2008; Bener, 2003). The reasons and
circumstances for the occurrence of a motor vehicle collisions are various. Most often the accident
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happens when a vehicle collides with another vehicle, pedestrians, animals or different stationary
objects — trees or buildings. The top 5 risk factors for a traffic accident to occur are the driver skills
and the driving speed, the consumption of alcohol and/or drugs, the condition of the road and the
malfunction of the road signs, traffic lights and walkways (Cicek, 2018; Albayati 2019).
According to statistical studies worldwide traffic accidents affect mostly the productive (working)
age group and children (Nantulya, 2002). The global trends are for increasing the number of
victims each year, so it is extremely important to reduce the traffic accidents by enabling safer
routes, improving the transportation infrastructure and education of the youth population for better
culture and behavior on the road.

Materials and methods: A retrospective study of all autopsy protocols for an 8 year
period of time, at the Department of Forensic medicine and Deontology, Sofia — Bulgaria, was
performed. For this time — between the years 2011-2018, a total amount of 7482 autopsies were
performed at the clinic. Out of them a total of 580 were cases of different traffic accidents —
pedestrians hit and/or run over by a car, vehicle collisions, motorcycle accidents and others. For
each forensic case the data from police protocols, information from the crime scene and
eyewitness testimony was observed for a complete and precise forensic diagnosis and for
refinement of the mechanism of the traumas. The results were divided in three main directions - by
gender, by age and by mortality rate during the years.

Results: For the period 2011-2018 at the Clinic of Forensic medicine and Deontology a
total of 7482 autopsies were performed. Out of them a total of 580, or 7 %, were cases of different
motor vehicle collisions — the most common cases are collision between two cars or between a car
and a motorcycle and cases of pedestrian being hit and/or run over by an automobile. For each of
the above mentioned cases, the reason of death was determined after the autopsy of the deceased.
All the traumatic injuries were thoroughly examined, discussed and compared with the data from
police protocols and eyewitness testimony for the right interpretation of the mechanism of the

traumas.
w B Total amount

of autopsies

Road traffic
accidents

Fig. 1

The statistical analysis of the cases by gender shows no significant difference with
common researches in other cities and countries worldwide — the number of men killed on the road
is almost 3 times higher than that of the women. 74 % or a total of 428 men lost their lives in the
last 8 years and 26 % or a total of 152 women died for the same period.
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The next stage of our study is the distribution of the fatal cases by age. We classified all
the cases into 4 main categories — deceased below the age of 20, deceased of age between 21-40,
deceased of age between 41-60 and deceased over the age of 61. According to our study, the most
affected groups are the second and the third one — between the ages of 21-40 and 41-60. In the
second group a total of 181 people died in a road traffic accident or 31 % of all the cases. For the
third group the results are similar — a total of 188 or 33 % deceased in accidents on the road.

The last direction of our research is the examination of the mortality rate during the years
2011-2018. The results are presented graphically in the following diagram. As seen in the chart
below the number of killed people stays relatively constant dimension.

TOTAL NUMBER OF DECEASED
FOR THE PERIOD 2011-2018

2011 2012 2013 2014 2015 2016 2017 2018

Fig.4

Discussion and Conclusion: The results from our survey showed similar trends with
comparable studies from different countries around the world. In the group of violent death one of
the biggest share is attributed to the road traffic accidents. The problem is serious, socially
significant, and it is essential to take the necessary measures to reduce and, if possible, to
completely eliminate them.

The first stage of our study shows that men are more often victims of traffic accidents
than women. This is explained maybe by the fact that the male drivers are more than female ones
or maybe because they have more risky behavior on the road. The analysis of the cases by age
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showed the most terrible trend, namely that the most affected group among the victims of the road
are young people and people in the productive (working) age group — all of them people in good
health condition.

The results from the survey showed no significant changes of the total number of cases
during the years — from 55 to 80 cases are admitted for autopsy to the department of Forensic
medicine and Deontology each year. An important statement must be made — in the clinic of
Forensic medicine and Deontology, Sofia, only the cases with fatal end in the crime scene are
brought — the people that survive for a short period of time after the accident are transported to
different hospitals in the city and when they die the autopsies are performed in the corresponding
medical center. So actually the total number of people killed on the road is up to 10 times greater
than the one in the study presented.

It is important to identify the most vulnerable groups of people and the most frequent
occurring causes of road accidents in order to develop different strategies and programs for the
improvement of traffic safety worldwide.
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Abstract: Introduction: Suicide is the act of intentionally killing yourself, due to
different reasons and using different methods. According to our study and comparing to similar
analysis in the literature, one of the most common ways of committing suicide is the mechanical
asphyxia by applying pressure on the neck — hanging. Materials and methods: A retrospective
study of all autopsy protocols and police protocols from crime scenes for an 8 year period of time,
were observed. Results: For the period 2011-2018 a total of 7482 autopsies were performed at the
department of Forensic medicine and Deontology, Sofia. 6% of all the cases were suicides by
hanging. The results were divided in three main directions — by gender, by age and by mortality
rate during the years. Discussion and Conclusion: Hanging is one of the most common causes of
suicide in our society. In order to decrease the number of suicides by hanging, actions should be
targeting people with worsening of the health condition or ones, depressed due to significant
change in their personal, social or economic status.

Keywords: Suicide, hanging, mechanical asphyxia, forensic medicine

Introduction: Suicide is the act of intentionally killing yourself. The reasons for this
action n be different. According to our experience, among the group of elderly people, the most
common reason is the worsening of the health condition — more often due to cancer. When it
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comes to the youth population the most common reasons for committing suicide are financial
crisis, divorce or separation with a loved one. One of the most common methods of suicide is
mechanical asphyxia by applying pressure on the neck with different type of noose — hanging
(Rahman, 2013; Shakya, 2017). Usually hanging is an act of suicide, rarely hanging might happen
by accident (Salem, 2009) and extremely rarely it can be used as a way of covering homicide
(Mallach, 1998). It is believed to be such a popular way of committing suicide because death
occurs really fast and painlessly. Death occurs due to asphyxia, cerebral anoxia, vagal inhibition or
injury to the spinal cord (Qasim, 2017). Other reason for the popularity of this method is the fact
that it can be performed with almost everything — rope, electric wire, clothes, belt and many others
easily accessible materials (Gunnell, 2005).

Materials and methods: A retrospective study of all autopsy protocols for an 8 year
period of time at the Department of Forensic medicine and Deontology, Sofia — Bulgaria, was
performed. During this time — between the years 2011-2018, a total amount of 7482 autopsies
were performed at the clinic. Out of them, a total of 489 were cases of death as a result of
mechanical asphyxia by pressuring the neck with different types of noose — hanging. For each
forensic case the data from police protocols, information from the crime scene — presence of
medical records for disease, pre-death letter, eyewitness testimony were observed and discussed
for a precise forensic diagnosis and in order to distinguish if it’s a case of suicide, accident or
homicide. The results were divided in three main directions - by gender, by age and by mortality
rate during the years.

Results: For the period 2011-2018 at the Clinic of Forensic medicine and Deontology a
total of 7482 autopsies were performed. Out of them a total of 489 or 6 %, were cases death due to
hanging. For each of the above mentioned cases the reason of death was determined after
performing an autopsy on the deceased. All the internal and external signs were thoroughly
examined, discussed and compared with the data from police protocols in order to distinguish if
it’s a case of suicide, accident or homicide.

W Total amount of autopsies @ Death due to hanging

6%

Fig 1. Percentage distribution of the cases of hanging versus the total number of autopsies.

The statistical analysis of the cases by gender shows significantly higher number of
suicidal cases by hanging in the men’s group — a total of 394 or 81%, and only 95 cases or 19% of
suicidal hanging among women for the studied period of time.
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Fig 2. Distribution of the cases of hanging by gender.

The next stage of our study is the distribution of the suicidal cases by age. We classified
all the cases into 4 main categories — deceased below the age of 20, deceased of age between 21-
40, deceased of age between 41-60 and deceased over the age of 61. According to our study the
most affected group is the one of people at the age over 61 — a total of 219 cases or 45% of all the
cases for the studied 8-year period. The second and third age categories have almost similar
results, but still the group of people of age between 41-60 has higher number of cases — a total of
148 or 30%, versus 104 or 21% in the second group. The group of the youngest deceased — below
the age of 20 has only 18 cases or 4 % of all the suicides.

H People to the age of 20

People between the age 21-
40

B People between the age 41-
60

B People over 61

Fig 3. Distribution of the cases of hanging by age.

The last direction of our research is the examination of the mortality rate during the years
2011-2018. The results are presented graphically in the following diagram. In the presented chart
below it is shown that with the exception of 2012 and 2013, where there is a significant increase in
the total number of cases — reaching up to 75 per year, in the following years there is a slight
decrease in the total number and maintenance of a relative persistence — about 45 cases per year.
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Fig 4. The mortality rate during the years.
Discussion and Conclusion: Based on our study, the following conclusions can be made:

- Hanging is one of the most common methods of suicide — death occurs fast, it is painless and the
materials needed for strangulation are easily accessible;

- Men use this method more often than women — a total of 81 % of all the cases are distributed to
men and only 19 % are distributed to women;

- It is most commonly used as a method of suicide among the people aged over 61;

- There is no significant changes of the mortality rate during the years — it stays relatively constant
for the studied period of time.

Hanging is one of the most common causes of suicide in our society. The fact that a huge
amount of objects from the surrounding environment can be used as a noose makes prevention
strategies difficult to be applied. In order to decrease the number of suicides by hanging actions
should be pointed at people with worsening of the health condition or ones depressed due to a
significant change of their personal, social or economic status.
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Abstract: Introduction: Violence in all its manifestations is a globally affected topic.
The motive and the weapons used for committing a crime can be different, depending on the
psycho-emotional state of a human being. Materials and methods: A retrospective study of all
autopsy protocols for an 8-year period of time at the Department of Forensic medicine and
Deontology, Sofia — Bulgaria, was performed. Results: A total of 286 cases were homicides. The
results from our survey were divided in three main directions - by weapons used, by gender and by
age. Discussion and Conclusion: The trends worldwide are for increasing of violence and
homicides in particular, which affects not only the participants of the crime but the society as well,
so it is extremely important to find a way to decrease the number of homicides and to come up
with different strategies for prevention.

Key words: Homicide, Violence, Weapons, Crime, Forensic medicine

Introduction: Violence in all its manifestations is a globally affected topic. Every day,
everywhere in this world, violence appears in different forms and dimensions. The ultimate, the
heaviest and irreversible form of violence, is the homicide. The origin of the word homicide comes
from the Greek “homos”, which means human and “cidos”, which means destruction (Polson,
1985; Gupta, 2018). The reasons for committing a crime are different and depend of the psycho-
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emotional state of a human beeng. According to our practice and based on the data from various
studies and analyzes worldwide, some of the most common motives are related to presence of
mental illness, workplace problems, financial problems, personal problems — divorce, separation
with a loved one, and the use of alcohol and drugs (Rathnaweera, 2016; Liem, 2017). The choice
of weapon depends on a number of factors (Otzen, 2015; Gentile, 2013). Too often, when the
crime occurs at a moment of rage, the weapon is an object located the closest to the perpetrator.
The aim of this study is to show the most vulnerable group of people and the most commonly used
weapons for committing a crime, in order to find different strategies for prevention.

Materials and methods: A retrospective study of all autopsy protocols for an 8-year
period of time at the Department of Forensic medicine and Deontology, Sofia — Bulgaria, was
performed. For this time — between the years 2011-2018, a total amount of 7482 autopsies were
performed at the clinic. Out of them, a total of 286 were different types of homicidal deaths. The
cause of death was established by performing a full forensic examination of the cadavers including
external and internal examination of the bodies. The autopsy findings were photographed
according to the standards of forensic photography. Tissue samples were taken for further
histopathological evaluation if needed. Full chemical analysis of blood and urine samples was
performed. Blood samples were taken for further DNA-analysis. Analysis of the trace materials
were performed. For each forensic case the data from police protocols, information from the crime
scene and eyewitness testimony was observed for a complete and precise forensic diagnosis and
for refinement of the mechanism of the traumas. The results from our survey were divided in three
main categories - by weapon used, by gender and by age.

Results: According to our survey, during the years 2011-2018 a total of 286 cases were
homicides. The most commonly used weapons were different types of blunt objects, firearms,
sharp objects, hands and others, when it comes to cases of mechanical asphyxia due to pressure
being applied to the mouth, nose or neck. Blunt objects are most commonly used — a total of 132
cases or 46%, firearms are the second most used weapon, with total of 66 cases or 23 %. 60 deaths
are caused by the group of sharp objects, or a total of 21 %. 28 cases or 10% of all homicides were
associated with death due to mechanical asphyxia as a result of pressuring of the nose, mouth
and/or neck. Men are more often victims of crime — a total of 209 or 75% of the homicidal cases
were men and 71 or 25% were women.

Weapons

Asphixya Firearm

0,
10% — 0% 23%

Sharp object
21%

Blunt object
46%

Fig. 1 Distribution of the homicidal cases based on the weapon used
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Fig 2. Distribution of the homicidal cases by gender
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Fig 3. Distribution of the homicidal cases based on the weapon used and by gender

Overlaying the results of the above-mentioned research, showed that the number of men
killed by blunt force trauma, firearm injury or sharp object trauma is significantly greater than the
number of women, killed by the same objects. Homicidal death due to mechanical asphyxia is
more common among women. The results are graphically presented in fig 3.
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Age group (years) Total number of homicidal
cases
0-10 12
11-20 18
21-30 27
31-40 51
41-50 55
51-60 31




61-70 46

71-80 29

81-90 17

Fig.4 Age distribution of the homicidal cases

The table above reflects the age distribution of the studied cases. It is clear that as the age
increases, the number of homicides increases, too. The most homicides are registered in the group
of people aged between 41-50 and after that the number of crimes is decreasing.

Discussion and Conclusion: Based on our study, the following conclusions can be made:

- Most commonly, in cases of homicides, death is due to blunt force trauma, firearm
injury, sharp object trauma or due to mechanical asphyxia;

- Men are killed more often by blunt objects, firearms or sharp objects. Women are killed
more often as a result of mechanical asphyxia;

- Men are more often victims of homicides;
- The most vulnerable group of people are the ones aged between 31-50.

The trends worldwide are for increasing of the violence and homicides in particular,
which affects not only the participants of the crime but the society as well, so it is extremely
important to find a way to decrease the number of homicides and to make different strategies for
prevention.
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Abstract: Introduction: Child abuse and violent death among children and young people
is a worldwide problem, a phenomenon known from the beginning of recorded history. The violent
death can be divided into three main groups according to the manner of death - homicide, suicide
or accidental death. Materials and methods: The data from all autopsy protocols for a 7-year
period of time at the Department of Forensic medicine and Deontology, Sofia — Bulgaria were
thoroughly examined. Results: From the above mentioned period of time a total amount of 6614
forensic autopsies were performed at the Clinic of Forensic medicine and Deontology, Sofia. Out
of them a total of 163 cases are those of violent death among children and adolescents under the
age of 20. The analysis of the collected data was distributed to three main direction — type of
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accident/weapon that caused the death, gender and age. Discussion and Conclusion: Thorough
analysis of each stage of a child’s development is extremely important and helpful for preserving
youth life.

Key words: violent death, mortality, death, forensic medicine, children, young people,
homicide, suicide, accident

Introduction: Violent death can be divided into three main groups according to the
manner of death — homicide, suicide or accidental death and they are differently covered during a
child’s or a young person’s life. Violence and child murder is a phenomenon known from the
beginning of recorded history (Resnik, 2009). When it comes to child homicide the term, used by
the authors, is infanticide. When the perpetrators of the crime are the child’s parents, the correct
term is filicide and when a child is killed by its own mother within the first 24 hours of its life, the
term is neonaticide (Pitt,1995). Homicides and accidents are more typical for the youngest
children, when they grow up — during the teenage years there is prevalence of suicidal cases
(Christoffel, 1990; Groholt, 1998). Major risk factors for an adolescent to commit suicide include
previous suicide attempts, mood disorders, family history of suicide and history of sexual abuse
(Curkovic, 2010). Accidental death can happen in each stage of a child’s life, but the most
common accidents, leading to death, are reported to be traffic accidents, drowning, falls and
poisoning (Martins, 2013).

Materials and methods: The data from all autopsy protocols for a 7-year period of time
at the Department of Forensic medicine and Deontology, Sofia — Bulgaria was thoroughly
examined. For this time — between the years 2011-2017, a total amount of 6614 autopsies were
performed at the clinic. The cause of death was established by full forensic examination of the
cadavers including external and internal examination of the bodies. Full chemical analysis of blood
and urine samples was performed. Tissue samples were taken for further histopathological
evaluation if needed. For each forensic case the data from police protocols, information from the
crime scene and eyewitness testimony was observed for a complete and precise forensic diagnosis.
From all the cases in the clinic we have separated these associated with the traumatic (violent)
cause of death among the group of children and young people up to the age of 20. The analysis of
the collected data was distributed into three main directions — type of accident/weapon that caused
the death, gender and age.

Results: For 7 years at the Department of Forensic medicine and deontology in the city of
Sofia a total of 6614 autopsies were performed, out of them 163 were cases of dead children as a
result of homicide, accidental death or suicide. The analysis of our protocols showed that the
mortality rate among young boys is greater than the one among girls — 120 cases were of deceased
boys versus 43 of deceased girls.

The next point of our research was to determine which is the most common cause of
death among children and in which stage of their development do they occur more often. The
results are presented in the table below. Among the group of children below the age of 10 the most
common cause of death is due to homicidal or accidental mechanical asphyxia and also as a result
of traffic accidents. Among the group of young adolescents below the age of 20 there is significant
increasing of the number of accidental deaths due to traffic accidents — a total of 35 for 7 years.
What makes an imprint is the appearance of two causes of death associated with suicide as a
manner of death — falls and hanging — both with a significant higher number of cases compared to
the other categories.
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Type of
accident/weapon that
caused the death

Number of deceased
young people up to the
age of 10

Number of
deceased young people
aged between 11-20

Road traffic accidents 7 35
Train accidents 1 5
Fall from height 2 21
Firearms - 5
Injuries by  sharp 2 7
objects
Hanging - 15
Choking 8 3
Smothering 4 2
Ligature strangulation 1 -
Drowning 3 6
Blunt object trauma 5 2
Electrocution - 3
Hypothermia 1 -
Intoxication with 13 5
carbon monoxide (CO)
Drugs - 6
Alcohol intoxication - 1

Fig. 1 Distribution according to the cause of death




Fig. 2 Distribution of the cases of violent death among children by age

The distribution of the cases of violent death among children and adolescent shows that
the riskiest group are boys below the age of 20 (11-20) with a total of 86 cases or 53 % of all the
reported accidents, suicides and homicides. The second group that is highly vulnerable are the
boys below the age of 10 with a total of 34 cases during the studied years or 21 %. The results for
the girls during the years are as follows: girls under the age of 10 — 13 cases or 8% and girls under
the age of 20 — 30 cases or 18 %.

Discussion and Conclusion: Based on our study the following statements can be made:

- Violent death affect each stage of a child’s life but it’s presented in different forms — the
newborns and the youngest are victims of violence mostly presented by homicidal or accidental
mechanical asphyxia or their death is a result of road traffic accidents. Among the adolescents the
violent death is mostly due to suicides or accidents — falls, hanging or vehicle collisions.

- Boys and especially the boys under the age of 20 (11-20) are the most vulnerable group
for a violent death to occur.

Thorough analysis of each stage of child development is extremely important and helpful
for youth life. Knowing the risk and the factors that can affect negatively their life and well-being
gives the opportunity to find appropriate decisions for coping with the problems by composing
different strategies, educational forums and groups for mutual assistance and support for those
who are in need.
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MARGINAL ADAPTATION OF INDIRECT VENEERS
MANUFACTURED VIA DIFFERENT TECHNIQUES - REVIEW
Aleksandra Pecheva!, Snezhana Tsanova!

'Medical University of Plovdiv, Faculty of Dental Medicine,
Department of Operative Dentistry and Endodontics

Abstract: Veneers are the most biological methods for aesthetic rehabilitation of the smile.
One of the important factors which establish the clinical success of ceramic veneers is the
marginal adaptation. Closely situated margins between the veneer and the hard dental
structure protect the cementing layer from the aggressive environment in the oral cavity and
its disintegration in time. CAD/CAM systems are getting part of the everyday practice of
more and more dentists every year. The question is it possible to achieve optimal marginal
adaptation with digital scanning and milling occurs.

Keywords: CAD/CAM, veneers, marginal adaptation, marginal fit

C TeXHONOTWYHUS HANPEeIbK W Pa3BUTHETO HA CHBPEMEHHHTE MaTCpPHAIN M METOAU Ha
JICYCHHUE, BCE IMO-PEaTHO MOCTHKUMO € ONTHUMAIHOTO €CTETHYHO BBH3CTAHOBSIBAHE HA TBBPIWTEC
3p0HHM THKAaHH. 3a Ta3u Len (aceTuTe BBH3CTAHOBSBAT (popMara, I[BeTa, KOHTYpa, AaHATOMUSTA U
eCTeTUKaTa 0 MaKCHUMaJIHO OHoJioriueH U maasni HauuH (Gurel, 2003).

Enun or BaxHHTe (DaKTOpH, BOJACIIM 10 KIMHMYHA YCIIEBAGMOCT Ha HHIMPEKTHHUTE
KepaMu9HA (aceTH € MapruHanHaTa UM amantanus (Valandro, 2005; Baig,2010; Bindl, 2005).
MapruHaiiHa agantanys ¢ TePMUH, KOWTO OIpeesis A0 KaKBa CTEICH Bh3CTAHOBSIBAHETO MPUISTa
TOYHO BBPXY MpENapHpaHUTe 3BOHM TOBBPXHOCTH. Pa3znnyaBame BBHINHA MapTrHHAIHA
ajanTanysi, T.6 pa3CTOSHHETO Mexkay pbba Ha TpemapanusaTa MW BBHIIHHA pPBO Ha
BB3CTAHOBSIBAHETO (MMa roJIsIMO 3HA4eHHe 3a nHTerpuTera Ha (hacerara)(Celik, 2002) n BpTpenrHa
MapruHajiHa afanTalys, Openessia pasCcToOsHUeTO Mexay kepamukara u T3T, choTBeTCTBAIIO
Ha neGennHara Ha uMenTrpamus areat (Peumans, 2000; Toh, 1987).

JlydTeT Mexay ppOa Ha BB3CTAHOBSBAHETO WM NperapalMOHHATa rpaHMIa Ha 3b0a OU TpsOBao,
Ha Teopws, 1a ObIe TOCTATHYHO MaKa, 3a Ja MPEAOTBPATH HABIM3aHE Ha CIFOHKA W/MIN MJICYHA
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KHCEJIMHA, KOSITO € MPOAYKT Ha OakTepuanHus merabonnszbM. CiieqoBaTeiaHo TakbB Iyt TpsOBa
Ja 6bie M3MepeH Ha MOJEKYIIIPHO HUBO. Bempeku ToBa, o6aye, HOBEUeTO yIeHN AehUHUPAT KaTo
,,ONM3KOpa3nonokeHu rpaHunu”, ay¢pt ot 100 um u moBede (McLean, 1971; Bjorn, 1970).
Wmaiiku npensu, 4e Streptococcus mutans € 6aktepus ¢ pa3mepu oT npubmmsutenHo 0.75 pm B
muamerbp(Clarke, 1924), TakoBa MapruHaIHO HECHOTBETCTBHE OM MOIJIO Ja JOBEIE /10 HEyCIeX.
Te3n HaOmrOAEHHWS MOJUEPTaBAT pPasiMKaTa MEXIY TEOPEeTHYHO—HICATM3HPAHOTO MApPTHHAIHO
HECHOTBETCTBUE U KJIMHUYHATA PEATHOCT.

Bbnusko pasnonokeHUTE TPAHHUIM MEXKAY BB3CTAHOBABAHETO M 3BOHHUTE CTPYKTYpPH
IpeArnasBa ¥ IUMEHTHPAIIUS arcHT OT W3JIaraHe Ha arpeCHBHHTE YCJIOBUS Ha OpajlHaTa KyXHWHa H
[OCIEBAIOTO My IIOCTEIEHHO Je3uHTerpupaHe. AKO KOHTakTeT Mexny 13T u
BB3CTAHOBSIBAHETO HE € IOCTAaThYHO AO00BP, BB3HWKBAT XUMHYHH, (U3NYHH W MEXaHHUYHH
mpobneMu, CBBp3aHM C JABITOTpailHOTO ¢ukcupaHne Ha (acerata, HEHHOTO OIBETSBAHE,
yBEIMYaBaHE Ha MHKPOIPOIYCKJIMBOCTTA M (paKTypHpaHe, IIOCTONCPATHBHA UyBCTBUTEIHOCT,
BB3NAJIIEHHE Ha IyJrara, BTOPUYEH Kapuec, akyMmynanus Ha ruiaka (Boeing,2000; Jacob, 1991).
[IpenopbuuTeNIHO € Ia ce HaMaJId A0 MHUHIMYM KOJIMYECTBOTO Ha IIMMEHTHPAIINS areHT, 3aIl0TO
TOM ce siBsiBa Half-c1ab0TO 3BEHO B TpuazaTa 360 - LIUMEHT - Bb3CTaHOBsBaHe. [1o To3u HauuH ce
ITOCTHTA OTJIMYHA aJ[alTanys U MPEeABUIANMOCT Ha Pe3yITaTHTE.

PasmpocTtpaHeHo € cXBallaHeTO, Y€ 3a ONTHUMAJIHUTE YCJOBUS 3a Bpb3KaTa MEXIy
KepaMHKa U OUMEHTHPAII areHT, HACaTHOTO MapTHHATHO OTCTOSHUE TpsaOBa xa e Mexxay 50 u 100
um (Jaber, 2006). IloBeuero wu3cnemoBaTeNd ce OOEIMHSABAT OKOJO CTAaHOBHIIETO, Y€ 3a
IBITOCPOYEH YCIEeX, MApTHHAIHOTO OTCTOSHHE NpH H3padOTBaHE HA KOPOHH € KIMHHYHO
MIPUEMIIUBO, aKo ¢ mpuomusutenno 120 pm (McLean, 1971).

[Mo-npen3Hu B ToBa oTHOWIeHHE ca Amepukanckata [leHtamHa Acouumanus (ADA),
cneuudukanus No.8, IPENOPBHUUTETHOTO NPOCTPAHCTBO 3a LIUMEHTa TpsOBa Jja € B Juana3oHa
Mexay 25 um u 50 pm (American Dental Association,1971).

Pesyntatu oT mpoyuBaHe Ha penulia aBTOpPM IIOKa3BaT, ye BHUIBT INpernapauus IO
TpaHWIMTe Ha BBH3CTAHOBSBAHETO HE OKa3Ba BIMSHUE Ha MaprHHAJIHATA aJanTalus INIpH
kepammyHu ¢acetn (Byrne, 1993; Quintas,2004). ['onsmo 3Ha4eHHe, 006ade, OKa3Ba TEXHOJIOTHATA
Ha n3paboTBaHe Ha (acerata (Peumans,2000).

C pasnpoctpanenneTo U HaBiau3ane Ha CAD/CAM cucteMuTe B €KeTHEBHATA KIIMHUYHA
MIpaKTUKa Ha JIEKapuTe MO JACHTaJHa MeIWIMHA, BBH3HMKBA BBIOPOCHT AalM C IMOMOINTA Ha
SJICKTPOHHO CKAaHWpaHe W MAaIIMHHO ()pe3oBaHE Ha BB3CTAHOBIBAHETO € BBH3MOXKHO Ja ce
[IOCTUTHAT ONTUMAJIHM MIOKA3aTely 110 OTHOILEHUE Ha MapriHalHaTa aJanTanys Ha gaceTure.

B mayunara nmTeparypa JHIICBA €JHHOMUCINE OTHOCHO CTOWHOCTHTE HAa MaprHHAIHA
ajlanTanus Ha Bb3CTaHOBSBAHUS MPOHU3BeIeHH N0 KoHBeHIMoHanHa U 1o CAD/CAM TexHONOrHs.

Bce ome He e mokaszaHo, ye Be3cTaHOBsBaHUS HampaBeHn 1mo CAD/CAM TtexHomorus
[I0Ka3BaT CXOAHO HUBO Ha ajanTalys KaKToO Te3Hu, MPOU3BEAECHHU B JabopaTopusi OT 3b00TEXHUK.
ToBa oT egHa cTpaHa € Taka, 3allOTO B ITOBEYETO HANPABEHHW J0 MOMEHTa H3CIEIBAHHUSI Ce
cpaBusaBar pasnuuHn CAD/CAM cucTeMH M Ce CpaBHABAT Mal’bK OpOH KOHTPOJHH TPYMH B
MeTozonorusaTa Ha uacnenBanusaTa (Wettstein,2008; Reich,2005). TIputecHeHusTa, CBBP3aHU C
tounoctra Ha CAD/CAM TtexHosorusita ca OCHOBATEIHH TOpaaud MpoOJIeMH BH3HUKBAILU B
mpormeca Ha CKaHHpaHe, W3paboTBaHe HAa COPTyepHUS AU3alH, (PpPEe30BaHETO W IOCIEABAIIOTO
CBHMBaHEe Ha MaTepuaja NpUH CHHTEpPOBaHEe Ha Bb3cTaHOBsBaHeTo (Skramstad, 2012).
JombaHuTeNeH MpobiieM e, 4e pexkemara (pe3a Moxe Ja € MO-TojsiMa B JTHAMETBp OT HAKOH
y4JacThIM OT 3b0HaTa Ipenapanys KaTo BTPEIIHaTa MOBBPXHOCT Ha PEXeIus pr0 U B pe3ynrar
Jla ce TMoJTyyaT HETOYHOCTH KaTo OTCIIa0eHN MapruHalHu KauecTBa. [[pumep 3a ToBa JaBaT peauna
aBropu (Basel ,2018; Mously,2014; Neves,2014), kouto mojyyaBaT CTaTHCTUYECKH MO-T00pH
pesyntaru npu cpaBHeHue Ha CAD/CAM c¢acern u TakuBa, IPOU3BEICHU MO MPEC-TEXHOIOTHS.
Basel m3amepBa 38 pum 3a rpymara oT mpec-kepamuka u 45 um 3a rpynara ¢ CAD/CAM
Bb3cTanoBsiBane. Cropen Akbar et al, o6aue, mHo3uHCTBOTO 0T CAD/CAM BB3CTaHOBSIBAHHATA
ca ¢ mpuemiuB MapruHasnieH uHTerputer cnopex USPHS kpurepust (Akbar, 2006) u mokassar
oTcTOsIHKE OT 64 pm 10 83 pum.
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C pa3BUTHETO Ha TEXHOJIOTHHTE, BCSAKO cienBamo nokoienue CAD/CAM cucremu ce

npeamnojara, 4€ € IMO-OpeHu3HO W TOYHO. 3a6CHH3Ba C€ TCEHACHIHUA KbM HO,HO6p$[BaHe Ha
TOYHOCTTA Ha (haceTUTe NPH CPABHUTEIHO U3cieasane Ha pasnnyau nokoseHus CEREC: ot Cerec
I- 191-308um (Bindl, 2003; Sjogren,1995) mo Cerec I1I - 53-162 um (Nakamura,2003).

[Ipe3 mocaenHuTe rOJUHM 3alI0YBAT J1a Ce MyOJIMKYBAaT, Makap U OCKBIHU, IUTEPATYPHU

JTaHHUA OTHOCHO MapruHaiiHarta aganrtaus Ha acerute mo CAD/CAM TtexHomnorus. Mma
W3BECTHU MPOTUBOPEYUS TOPAJIU PA3INUMs B METOIUTE Ha U3CIIEABAHE U €KCIIEPUMEHTATHUTE
pOTOKOJH. JINTICBA yCTaHOBEH CTaHIap/] 38 KJIMHUTHO MpUeMITUB Iy Pt Mexay dacerara u
TBBPAUTE 360HU ThKaHU. [10 Ta3u MpUYMHA BE3HUKBA HEOOXOIUMOCT OT HOBH HAy9HH
W3CIIeIBaHUs BBPXY Bh3MOKHOCTHTE Ha chbBpeMeHHnTe CAD/CAM cucteMu 3a onTuMaiHa
MapruHaiHa aJanTaius Ha GpaceTute, n3paboTeHH T10 Ta3H TCXHOJIOTHS.
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INTRAOSSEOUS ANESTHESIA AT ENDODONTIC TREATMENT OF
MANDIBULAR MOLAR WITH IRREVERSIBLE PULPITIS — CASE
REPORT
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Absrtact

Case report: A 27- year —old patient visited the Faculty of Dental Medicine- Plovdiv with
a history of spontaneous pain in tooth 36. Clinically, the pulp was exposed by carious
lesion in tooth 36 and it was sensitive to cold and electronic pulp testing, with responses
indicating irreversible pulp damage. The endodontic treatment was performed in single
visit. The anesthesia was done with computer-assisted intraosseous system Quicksleeper.
We investigated: the presence of pain through three steps of endodontic treatment; the
changes in pulse rate; the presence of postoperative pain in the place of intraosseous
anesthesia. Results: A transient increase in heart rate of 20 bpm occurred after
intraosseous anesthesia; there was no pain during the different steps of endodontic
treatment and no postoperative pain in the place of intraosseous anesthesia.

Key words: intraosseous anesthesia, Quicksleeper, primary anesthesia

BbBenenne

BobrpekoctHara anecresus (BA) mpencraBisiBa TEXHHKA, KOSTO IO3BOJISIBA JUPEKTHO
BBBEXK/IAaHE Ha AHECTETHYHMS PA3TBOP B CIIOHTHO3HATa KOCT B OJNIM30CT ChC 3B0a, MOAJIEKAIT Ha
JeyeHne. AHECTETUKDBT, PaslpocTpaHsaBaiiku ce 1mo XasepcoBure u POIKMAHOBUTE KaHAIM Ha
KOCTTa, ycIIsiBa Ja 00e3001M KakTo 3p0HATa ITyJra, Taka M MeprocTa W NMPHKPENeHaTa JINraBHIa
oT aBeTe cTpaHu Ha 3b0a (Pereira, 2013).

B mmreparypata mpeobmamaBa MHEHHETO, 4e¢ BA e [ONBIHHTENICH METOX 3a
obesbomsBane (Replogle, 1997, Nusstein, 1998, Gallatin, 2000, Gallatin, 2003, Verma, 2013).
MHoXxecTBO IpPOyYBaHMs Ca HallpaBEeHU BbB BPb3Ka C IpuilaraHeTo Ha BA npu neueHue Ha
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HEOOpaTHMHU MyJINMUTH Ha JOTHOYCIIOCTHH MOJApH CIIe[] HEYCICIIHO MPOBOIHO 00e300IsBaHe.
[Ipe3 mocnemHUTE TOMMHE C TIOSIBaTa Ha HOBU M YCHBBPIICHCTBAHU €THOCTHITKOBH CUCTEMH 3a BA
Ta3u TEXHHWKA 3al0YBa Ja HaMHpa MPHUIOKEHHE W KaTO CaMOCTOSTEIEH METO Ha 00e300IBaHe.
Magnes, Bourke, Cannell u Cannon, Lilienthal u Pearce myOnukyBaT JUYHH JOKITAIN HA XHUIISIA
MAaIMeHTH, JIEKyBaHH YCIENIHO MPH CaMOCTOSTEIHO H3Moia3BaHe Ha BA (mpu KOpOHapHH
BBH3CTAHOBSIBAHUS, KOPOHH, CHAOJOHTCKM JedeHus, ekctpakimu) (Lilienthal, 1975, Cannell,

1976).

Knunuuen ciyuait

27-ronumHa manueHTKa mocet Pakyirera Mo AeHTaiHa MeauuuHa — [lnoBauB c
OIUTaKBaHMSA 3a MEPUOANYHH CIIOHTaHHHM OOJNKH B obOiacTTa Ha 360 36. KimHHYHO ce ycTaHOBH
HaJlM4Me Ha JIBJI0OKAa Kapho3HA Je3us MO OKIy3ajHaTa MOBBPXHOCT Ha 3b0 36. laHHuWTE OT
aHaMHe3aTa M Pe3yJITaTHTE OT IIPOBEICHUTE TEPMO- M EJIICKTPOOJOHTOIHMATHOCTHKN HI HacOYMxa
KbM HeoOpaTuM BB3NaJUTENEH Mpolec Ha 3b0Hara mynmna. [IpegonepaTuBHaTa peHTreHOrpadus
MOTBBPIN HATMIMETO HA Kapro3eH JieeKT ¢ KOMYHHKAIWS ChC 3p0Hara mynma (dur. 1).

@ur. 1. [IpenoneparusHa peHTreHorpadust Ha 360 36

Cuiext mony4yaBane Ha MH(GOPMHUPAHO CHITIACHE NPUCTHIMXME KbM BHTAJIHA €KCTHPIALHS
Ha 360 36. 3a 00e300s1BaHE HA IIBPBH JISB JJOJHOUYEIIOCTEH MOJAp IPOBENOXME CaMOCTOSATEIHA
BBTPEKOCTHA aHECTE3Ms C KOMITIOTBpHO acuctupanaTta cuctema Quicksleeper (Dental Hi Tech,
Cholet Cedex, France) — ®@wur. 2.

@ur. 2. KoMImIoThpHO acHCcTHpaHa cucTeMa 3a BhTpekocTHa anecte3us Quicksleeper

B’preKOCTHaTa aHecrte3us Oelre OCBIICCTBCHA B CJIICAHATA ITOCICAOBATCIIHOCT!

— mpeABapUTEIHA aHTUCENTHYHA MOJArOTOBKA 4Ype3 M3IUIAKBaHE Ha YCTHATa KyXWHa C
pastBop Ha Eludril;

— TepMHHaJIHO 00€300JisIBaHE HAa MEKHTE ThKaHU IUCTAIHO Ha 360 36 — 0,3 mL
aHeCTeTHK Oemle WHQWITHpPAH MOA BIBI 15° copsMo KocTTa B MPHUIEITHOTO MACTO 3a
nepdopupane Ha kommakrata (dur. 3);

— mepdopupaHe Ha KOMIIAKTHATa KOCT — IIPHICITHOTO MSCTO 3a IepdopupaHe Ha
KOMITAaKTHaTa KOCT Oellle 2 mm anuKajgHo OT IpecedHaTa TOYKa Ha MHUCJICHATa XOPH3OHTaIHA
(mpeMuHaBamia Mpe3 BeCTHOyJIapHUS THHTHBAJIEH pPBO) M BepTHKaNHA (Pa3oJIOBSBAIIa
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WHTEpACHTAIHATA MalKIa) JUHUS AUCTATHO Ha 350 36 (Dur. 4);

— uapmrtupane Ha 0,9 mL anmecrermk (Ubistesin Forte 3M ESPE Germany) B
CIIOHTMO3HAaTa KOCT C pPEXHMa IMPOrPECUBEH — ,,3a0aBEH, OCUTYpsIBalll BBHBEKIAHETO HAa
MIOJIOBUH KapiyJja 3a 92 s.

KBM eHIO0JOHTCKO JICYCHHE Ce MPUCTHIIH BEIHATA CJICI U3IIBIHCHUETO Ha BA.

— ~
®wur. 3. TepmuHaHO 00€300JsIBaHe HA ®ur. 4. [Ipouiec Ha iepdopupaHe Ha
MEKUTE ThKaHU UHQUITPUPAHE HA aHECTETHKA B KOCTTa

Lenra Hu Oemie na MPOyYUM BB3MOXKHOCTUTE Ha BA kaTo caMocTosITeHA TEXHHKA Ha
00e300JsBaHe Ha JOJHOYCTIOCTHH MOJIApH 3a HYXIUTEe Ha SHIOJOHTCKOTO JICUEHHE, a TaKka
CBILIO M HEHHUTE MMPEANMCTBA M HEIOCTATBIIH. 32 Ta3H LeJ H3CIeABaxMe:

— Hanu4yue Ha OOJIka Tpe3 TpU eTama OT EHIOJOHTCKOTO JIeYeHHE C IOMOINTa Ha
BU3yaHO-aHajorosa ckaina (BAC) karo ,,0° o3HayaBa ,,Hama 6oska“, a ,,100“ — , Hali-cuaHa
BBb3MOXKHa Ooika“. OTYMTaHETO Ha pe3yliTaTa € B MWIHMETPH, CJlel KaTo MAlUeHTHT €
otOensi3an BBpPXY cCKajlaTa ,,MHTCH3MBHOCTTA Ha OOJKaTa, KOSATO HM3MHTBA. PesynaTure ca
WHTEPIIPETUPAHH TI0 CJICTHHSI HAUWH:

or 0 mm 10 4 mm — HsiMa OoJKa;

oT 5 mm 110 44 mm — ciaba 6oJIKa;

oT 45 mm 110 74 mm — yMepeHa 1o cuja 0oJIKa;

oT 75 mm g0 100 mm — cuiHa 60iKa.

Cuata Ha Ooykara Oelle perucTpupaHa B Kpas Ha CICIHUTE CTaIlu: eram —
mpernapupale Ha €HIOJAOHTCKH MOCThI; 27 eTam — ompezensHe Ha paboTHA IBDKHHA Ha
BCHUYKHM KOPEHOBM KaHaiM; 37" eTan — MalliHHa oO0paboTKa HA BCHYKHA KOPEHOBU KaHAIU C
Protaper Next (Dentsply, Maillefer, Switzerland);

— TpoMsiHa B IIyJicOBaTa YecTOTa IO BpeMe Ha W Ciel H3MBIHeHHeTo Ha BA ¢
nomortnra myicokcumersp CMS60D (Contec Medical Systems Co., Ltd, China).
M3noi3BaHuAT amapar IMO3BOJIsIBa IUGPOBO OTYHUTAHE Ha HM3MEPBAHUTE IMapaMeTpH, KaTo
OCHTYpsiBa 3allUC B YWCJICH BHJ M OTICYaTBaHE Ha IOJydeHUTe pelynratd. CeH30pBT e
IIOCTABEH Ha BbpXa Ha TpbcTa Ha mamueHTtkarta 10 min Tpeaun aHecTe3WsTa.
IIpoabmHKUTETHOCTTa HA MOHUTOPHPAHETO Ha decToTa Ha chpaeuHuTe chkpameHus (HCC)
6emre cpenuo 20 min;

— Hajguune Ha OOJIka MpH Majmanus B o0jacTTa Ha nNep(OpaluOHHHS OTBOP,
peructpupana ¢ nomomra Ha BAC, 24 h cien m3neinHeHHe Ha aHecTe3usaTa. OOciensaHo e
HAIMYAETO Ha PEaKTHBEH BB3MAIMTENICH MpOIeC Ype3 ONNieJq W Talmamus B MACTOTO Ha
n3nbiHeHne Ha BA. H3scnenmBa ce LBAT, OTOYHOCT HAa MEKHUTE THKAaHW M EKCYJalus OT
nepOparoOHHIS OTBOP.

1 -BH

Pesynratn

He e peructpupana OonkoBa CHMNTOMATHKAa HHTO TpPH NpEeNapupaHeTO Ha
SHJIOJIOHTCKH KaBHUTET M OINPEISISTHETO Ha PabOTHUTE NBJDKWHH, TaKa W MPU MAITUHHOTO
HCTPYMEHTUPAHE HAa BCUYKM KOPEHOBU KaHaiu. EHIONOHTCKOTO JieUeHHE € 3aBBPIICHO 0e3
HE0OXOIMMOCT OT JOITBIHATEIHO 00e300JIIBaHe.
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OrtuereHa e oTHocuTenHaTa mpomsiHa Ha YCC B HelfHaTa JUHAMMKAa B TPU BPEMEBU
nuara3zona: mpu HopMma (N) u BA mpoabipkuTenHoCcTTa Ha u3ciensanero ¢ 240 s, a mpu
tepmuHanHa aHecte3ust (TA) — 180 s. Ha ®@ur. 5 rpaduyno ca nokazanu pasnukure B HCC
Mexay TA u N u mexay BA u N Ha Bceku 12 s. 3a HOpMaiHa BapHaOWIIHOCT ca MPUETH
n3meHenusita B YCC B pamkute Ha 10 equanny. [loBumeHne € OTYETCHO HpU MPOMsHA Ha
YUCC naa 10 enuauny.

Heart rate, bmp

100 -

20 ™ —— N
- A

60
—— O

40

20 -

0 | } | | .

o &0 120 180 290 Time, s

@ur. 5. [IpomMsiHa B IIyJicoBaTa 4€CTOTa

BwrpexoctHoTo nHbmiITpupane Ha 0,9 mL aapeHaNMH ChIBpIKAIl aHECTETHK JIOBEJIE
JI0 TIPeXOHO MOBUIIIABAHE HA ITyJicoBaTa uyecToTa ¢ 20 bpm. Te3u nmpomMeHH ca perucTpupaHu
Ha npuOimsutenHo 80 s cien Hayalno Ha M3IBIHEHHE Ha BA u ca cbc cpenHa
MPOIBIKUTENHOCT OT 120 s.

Ha 24 h cmen m3menHeHne Ha BA He e perucrpupaHa OOJKOBa CHMITOMAaTHKa IPH
nanmnanys B ob1acTra Ha nepdopannoHHus oTBOp. JIuncBaT Oenesu 3a HaIUYKE HA PEaKTUBEH
BB3MAINTEIICH MIPOIIEC B MSCTOTO HA M3ITBIHEHUE Ha aHecTe3uATa (Pur. 6).

a)

®wur. 6. Usrien Ha epdopallioHeH OTBOP BeaHara (a) u
Ha 24 yac (6) cnex BA (6e3 maHHM 33 peaKTHBEH Bbh3MAIUTEIICH POLIEC)

Juckycust

B nutepatypata kaTo mnpeauMmMcTBa Ha BA mpen KOHBEHIIMOHAIHOTO IPOBOIHO
00e300sIBaHe Ha JTOJIHA YENFOCT Ca ONMMCAaHW MHUTHOBEHHS aHECTETHYECH edeKT, yrmoTpedara
Ha II0-MaJIKO KOJHYECTBO aHecTeTWK (1o 1mlL) m mo-mamek oOXBaT Ha aHECTe3UpaHE Ha
MeKHTe ThKaHH (0y3a, €3WK, YCTHH), KaTO TOBa HAMAJISBA PHCKAa OT CAMOIpPHYMHSIBAHE HA
TpaBmMu (Meechan, 2002). B HamieTo u3cieaBaHe KbM BHTAJIHA €KCTHpIANUsS Ha 360 36 ce
TPUCTBIN MMOYTH BEJIHAra ciiell OChIIecTBsIBaHeTO Ha BA. BrTpekocTHOTO HHpMITpUpaHe Ha
0,9 mL aHecTeTHK OCHIypH HAIC)KIHO IyNIMHO 00e300JIBaHE 3a HYXIHWTE HA PYTHHHO
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EHJ0IOHTCKO JiedeHue. He Oemre HEOOXOAMMO AOMBIHUTENIHO 00e300sIBaHe MOPaaH JIMIICA
00JIKOBa CUMIITOMAaTHKa B HUTO €IMH OT €TalliTe Ha JieueHueTo. Hapen ¢ mpeaumcTBara KaTo
HeaocTaThlM ca onucanu npomMsiHa B UCC, Ooika 1o Bpeme Ha U3IIbJIHEeHHETO Ha BA u cien
mporeaypaTa, HECHhBBPIICHCTBATA Ha CHUCTEMHUTE 3a BBTPEKOCTHO 00e30oisaBaHe (KaTo
o0paTHO W3THYaHE Ha aHECTeTUK Impe3 mnepdopallMoHHUS OTBOp, (GpakTypa Ha
uritata/mepdoparopa), puck OT HapaHsABaHE Ha 35OHUTE KOPCHH IIPH HETIPaBIIIHA MIPETICHKA 1
TexHuka Ha m3nbaHeHue (Guglielmo, 1999, Gallantin, 2003, Horalek, 2007, Graetz, 2013).
Cnopen pyckute uscienoBareny nosumasaiero Ha YCC ce abmKu Ha TUPEKTHOTO IOMNalaHe
Ha aJipeHaJiuH B OOIIMs BEeHO3eH KpbBeH TOK. Ilon nelicTBHEeTO Ha agpeHalMHA Ce€ aKTUBHUPAT
anda-aApeHOPENenTOPUTE B MSICTOTO HAa HHXKEKTHpaHE, KaTo MO TO3M HAaYWH B KOCTHATa
ThKaH CE Cb3/laBa BEHO3HO-KANWISIPHO JCIO OT aHSCTCTHK, KOETO BOIH IO OJOKHpaHE Ha
mynmno-nepuononTanHust komruieke (Petrikas, 2011). IToemmasaneto Ha YCC e mpexomHO
CBhCTOSIHUE M OOMKHOBCHO MpeMHHaBa B paMkuTe Ha 4 min (Blanton, 2003, Moore, 2011).
ToBa ce MOTBBpKZAaBa M OT PETUCTPHUPAHOTO OT Hac mopumeHue (20 bmp) cbc cpenHa
npoaAbIHKUTENHOCT OT 120 s. ITpuunnM 3a mocTonepaTuBHa 0OJIKa B MACTOTO Ha U3II'bIHEHUE
Ha aHeCcTe3WsiTa MoraT fa ObJaT TeMmmepaTypHUTE MPOMEHHU, KOUTO C€ TeHepHpaT B KOCTTa
Ipu HEWHOTO mnepdopupaHe, Taka CHIIO M TPAaBMAaTHYHOTO YBpEXJaHEe Ha TBHKAaHUTE.
M3noms3Banara ot Hac cucteMa Quicksleeper cpueraBa B cebe cu mocieHUTE MOJOOpEHUs U
YCBBBPIICHCTBAHUS B CUCTEMHTE 32 BA KaTo eNeKTpOHHO POTHpaHE HA UTJIaTa M CUCTEMa 3a
€JIEKTPOHHO MOJIaBaHEe Ha aHECTETUYHHUS Pa3TBOP, KOETO MO3BOJISABA TJIaBHO M 0e30051€3HEHO
nepdopupaHe Ha KOCTTa U MOCJICIBAIIO HHOUITPUPAHE Ha aHECTETUIHUS Pa3TBOP.

3akiroueHue

B To3um ximHMYeH ciyyall camocTosiTenHata BA ocurypu HaaeKIHO IIyJIITHO
o0e300isIBaHe 3a HyXAWTE HAa PYTHHHO €HIOJOHTCKO JICYeHHE Ha JOITHOYEIIOCTEH MOJap C
HEOOpaTUM ITyJIIUT.
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OPTOI'PAJIHO PEJIEYHEHUE CJIEJl HEYCIIEIIHA AIIUKAJIHA
OCTEOTOMMUA
NecucaaBa Ilerkosa', Jlro6omup Banresos!,
Kpemena MapkoBa-/I[pbHrosa’
MY, ®IM, kateapa OnepaTuBHO 3b00JeueHue 1 EH1onoHTHS

ORTHOGRADE RETREATMENT AFTER FAILED APICOECTOMY
Desislava Petkova', Lyubomir Vangelov', Kremena Markova-Drangova'
'Medical University, Faculty of Dental Medicine,

Department of Operative Dentistry and Endodontics

Abstract Treatment options for teeth with persistent periodontitis, that had previously received
apical surgery, are usually surgical retreatment or a combination of non-surgical and surgical
procedure. Very often, patients are unwilling to be put through a second surgical procedure.
Orthograde retreatment combined with apical barrier technique , using MTA as a material of
choice, can be an alternative for non-surgical retreatment of failed apicectomy. Periapical
surgery is unlikely to be successful, unless the root canal system has been adequately debrided and
sealed. This case report describes a non-surgical orthograde retreatment of an infected mandibular
right first molar, that had undergone apical surgery, without previous retreatment and disinfection
of the root canal system. There was no evidence of retrograde filling. White MTA was used to
induce apical closure. One-year follow up revealed asymptomatic, fully functional tooth and
healing of the apical lesion.

Keywords failed apicectomy, non-surcical retreatment, white mineral trioxide aggregate

BbBenenne AnmkaaHaTa XUPYpPrus MOXe a ObJie IIEHEH METOJ U OIS IIPU JICICHHETO Ha 3501
C IIEPCUCUTHPAILl allMKaJIeH NepuofoHTHT. [IbpBHUYHATA LieT Ha €HIONOHTCKAaTa XUPYprus, odade,
HE € J1a eTMMHUHIpPA UHTpapaJuKylapHaTa HHPEKIUs OT IsIaTa KOpeHO-KaHallHa CHCTEMa , a CaMo
OT amyKalHaTa 9acT Ha KOpPeHa M 4pe3 aJleKBaTHO HperapHpaHe M o0TypHpaHE Ha PETpOrpaicH
KaBHUTET, [a C€ NPEIOTBPAaTH NPEMUHABAHETO HA MMKPOOPTHU3MHM M TEXHUTE TOKCHHH OT
KOPCHOBHS KaHAJI KbM IepuanukamanTe Thkann ( de Martins, 2009). Knuanaaure ymMeHUS U
HMBOTO Ha TEXHMYECKO M3IIBJIHEHHE HE Morar jJa KOMIICHCHpAT JIMIcaTa Ha J00pe MpOBeJEHO,
IpeAn XUPYPrHYHATa HHTEPBEHIMSA, OPTOTPAIHO EHAOAOTCKO JIeUeHHWe WM peredeHue. Kato
MPaBUIIO, €HJOAOTCKATa XHPYPTUs IPH HEYCICIIHO CHAOJOTCKO JiedeHHWe, TpsiOBa na Obne
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npefmecTBada 0T eHIOTOHTCKo peneudeHue. ( Torabinejad, 2009;Ng , 2008). Cnen mpoBeaeH
MeTa-aHaH3 Setzer et al. cpo0maBar 3a 59 % HUBO Ha ycIieX NMPH TPAJUIIHOHHUTE U 94% HUBO Ha
ycHex HpH MOJEPHUTE MHUKPOXHPYPTMYHHM TEXHHMKH, CBBP3aHH C ymnorpebara Ha JAEHTalleH
OIIEPaTHBEH MHKPOCKOI, MHUKPOXHUPYPIHYHHM TEXHHKM W HHCTPYMEHTApUyM H PETPOrpagHoO
obtypupane ¢ MTA (Setzer, 2010). Te3u gaHHN TOKa3BaT HEOOXOIUMOCTTA OT MOCIIC/IBAII] AHAJIH3
U KIMHUYHO pElIeHHe NPH MHOXECTBO KIMHHYHU CIIy4dau, NPEThpIeNM HEyCIeIIHa alnuKajiHa
octeoToMus. B TakmBa ciydai, TIOpaid ~HAIMYAETO HA TONSAM alHKaJIeH AWaMeThp Ha
pe3enupanust KOPEHOB KaHAl U MOPaad IPOTPAXUPAHOTO BpeMe 3a aneKCH(HKAIMA C KallueB
XUJOPOOKCHA, KAaKTO W 3apaJd CBOHTE IIOJOXXHTEIHH KadecTBa- OMOCHBMECTHMOCT,
OCTEOMHAYKTHBHOCT M J00pH 3ameuarBaniu cBoiictBa (Torabinejad, 2010; Simon, 2007), MTA
MOXe na Ob/le HM3MON3BaH KaTo MaTepHal 3a ameKCH(HUKamus , 4pe3 eIHOeTAllHa aIMKaTHa
bapuepHa Texuuka. (Stefopoulus, 2012).

Kaunnyen caydaii 45 romumen marueHt K.M. 0e mpenpareH 3a crielpain3upana eHI0I0HTCKa
nomMomi, OoT OO0 MPaKkTHUKYyBall CTOMATOJIOT ¢ MocTaBeHa auarHo3a Periodontitis chronica
granulomatosa diffusa cum fistulae Ha 360 46, ciex ckopo MpoBeACHA AlUKAIHA OCTEOTOMHSI.
Koserata 0e m3mucan MUPOKOCTICKTHPEH aHTHOMOTHK M O¢ HazHa4yuia peHtreHorpadus (dur.l).
Ilo nmanHM Ha TanWeHTa, MO IMOBOJ HAIMYHA TEpPHANUKaAHA Jie3us OKojo 360 46 e Owuia
U3BBPIICHA alHMKaJIHA OCTECOTOMHS OT JIMIIEBO-YENIOCTEH XHPYpr. 6 Mecela cliell M3BBpIIcHATa
XHPYPrUYHA WHTEPBEHIMS, MAMEHTHT OTHOBO CHOOIAaBa 3a MOsBaTa HA BEHEYCH OTOK, HAJIHIHE
Ha THOEH €KCyJaT U HECUTYPHOCT 10 BpeMe Ha JIbBKATEIHHUsA akT. [lanueHTsT 6¢ B J0Opo 00110
CBCTOsIHUE, O3 JaHHU 332 XPOHMYHO MPOTHYAIIX 001 3a00ssiBanus. [Ipy KIMHUYHO H3CIIEABaHE
Ce YCTaHOBHM eKcyaupan] (GHUCTYIICH X0, pa3lojioxKeH BecTHOYIapHO Ha 360 46, Ha okono 10 MM
NOJ BEHEYHHs1 PBO M JIEKO OTOYHA, ,JIUBUJIHA TMHTHMBAJIHA ThKaH OKOJNO W HaJ (QUCTYIHHUS XOI.
IIpu OKOMOBPBCTHO COHAMpaHe O€ yCTaHOBEHA HOpMalHA ABIOOYMHA HAa DK0Oa OT 2MM, C
W3KITIOYCHIE Ha HAJMYCH ABJIOOK TECCH JK0O BECTHOYIApHO, C pa3Mep 7MM, MPOEKTHpAL ce Haj
¢uctynaust xoa. He Ge ycraHoBeHa HpoXoAuMOCT Ha (pykanmoHHata obnact. TecroBere Ha
TOILIO | CTyJeHO Osixa otpuuatensu,croitnocti Ha EO/l Hag 100 mukpoammepa. be ycranoBena
neka OoJika Mpy MaNnanys U BepTUKaiIHa nepkycus. He Oe ycraHoBeHa MaToJoruyHa MOOMIHOCT
Ha 3p0a. [Ipu oriema ce HaOMIOJaBa THMHO OIBETSBAaHE Ha KOPOHAPHHUTE THKAHU, BUIUMO
OOLIMPHO JUCTOOKIY3aJIHO KOMIIO3UTHO BB3CTAHOBSIBaHE, 0€3 JIaHHU 3a BTOpHYEH Kapuec u 0e3
IBIOOKH CyOTWHTHBAIHU pa3pypeHHs, HaOM0aBa ce MyKHATHHA [0 MEIUAIHUS MaprHHAICH
rpebeH. PeHTreHOrpad)cKOoTO H3CleBaHE IMOKAa3a HAIMYHETO HA CPABHUTEIHO XOPH30HTAITHO
pe3enupan aucTaieH KOpeH U Au(y3HO MEepHaNuKalHO U3MEHEHHE, ¢ BUAMMa 3aryba Ha KOCTHA
IUTBTHOCT W B HMHTEppajguKyiapHata oOmact. C TyramepkoB IMUPT W peHTreHorpadus, Oe
MpOoCJeeH XOJa Ha CHHYCHHs TPaKT A0 MepuanukanHara yiesus. [lopaan HamuyHus GHCTYICH
XOJI U acOLMUPaHUs C HEro JIBJIOOK TECeH KOO M OOIMMpHAaTa JUCTOOKIY3ajdHa O0Typarws,
JNe(UHUTHBHOTO BBH3CTAHOBSIBAaHE O€ TNpeMaxHaTo M 3bO0BT Oelle HW3CcielBaH C IMOMOIITa Ha
OTIEpPATUBEH JEHTAIIEH MHKPOCKON 3a MyKHATWHU W (QpakTypHU JmHHA. Upe3 mnpemaparus Oe
MpOCIIeIeH X0/la Ha MyKHATHHATA Pa3MoJIOKEHa 10 MEJUANHUS MaprHHAJICH TpeOeH, KOsITO He
CTHTAIlle [0 TPaHWIUTE Ha ITyiamHata kamepa. Cieln mpoBeAeHUTE KIMHUYHU W TapaKIMHUYIHU
M3CJICIBAHMS, OIIIMUTE 3a JeUeHUe OsfXa AUCKYTHPAHU C MAIMEHT. bsaxXa MpeioKeHu CIeIHUTE
omuu: 1. Hexupypruyno opTorpamgHo peneueHHe, MOpPagd PEHTTEHOJOTUYHO BHIMMATA
HEIOCTaThPYHOCT Ha KOPCHOBHS IBKHEX, JIMIICA HA TPEMapupaH W OOTypUpaH PETPOKABUTET,
JMIICaTa Ha JaHHHW 32 IMPOBEJCHO pelleueHHe MPeAW CHAOIOHTCKaTa xupyprus. 2. IloBropHa
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anvKaJHa XUPYPTUs CJeJ IpPEeIBapUTENIHO OpPTOrpamHo penedenue. 3. Ekcrpakius Ha 3v0a U
HETOBOTO WMIUIAHTHO 3aMECTBaHE WM 3aMECTBAaHE C HECHEMaeMa MOCTOBA KOHCTPYKIIHS.
[ManpenThT 6€ MOTUBHpPAH A2 IIPOBE/E OPTOTPaJHO pelicyeHHe, 0e3 TOBTOPHA allMKalHa XUPYPIUs
U TIpH €BEHTYaJIeH HEYCIIeX , eKCTPAKIUA Ha ChOTBETHHUS 350. B mocneBamara qBydacoBa BU3HTA,
CIIeNl Ch3/IaBaHETO Ha CHIOMOHTCKU JOCTBII B MPEIBAPUTEITHOTO KOPOHAPHO HU3TPaXKIaHE U OTIICH
3a JOUBIHUTEIHN OpH(UIMYMH, IO HempeKkbcHaTa OaHsg oT 2,5 % p-p Ha NaOCl, crenka mo
CTBIIKa KBM alleKca, KaHAJIOMBIHE)KHOTO CPEeNCTBO O oTcTpaHeHo ¢ momomira Ha H-mumm n D-
i 3a peneuerne (Dentsply / Maillefer). B pe3enupanusar auctaieH KOPEHOB KaHa ¢ TIOMOIITA
Ha K-mmmm (Dentsply / Maillefer) n amekcnokatop, ® 4pe3 MeTojga Ha XapTHEHHS IUPT, Oe
n3MepeHa paboTHA IBIDKMHA W anuKaieH auaMersp 80. Ymorpebara Ha JICHTAIEH ONEpaTHBEH
MHUKpPOCKOII IIO3BOJI JONBIHMTETHATa BH3yalM3alMsi W TpeMaxBaHe Ha OCTATBHIU OT
KaHaJIOITBJIHEXHO CPECTBO, C MUKponeOpaibpy 1 U-mmm. [IpoBenena 6e ¢uHamHa npuramus c
2,5 % NaOC]l, MHOTOKpaTHO ONpEecHsBaHE HA MPUTALIMOHHUS Pa3TBOP M HETOBOTO IOCIEABAIIIO
aKTHBUpaHEe cilen Besko ompecHsaBaHe, ¢ EndoActivator (Dentsply Tulusa). BbB ¢unamHaTa
upurauusi 6sixa BkimodeHu 17 %EDTA u 2% p-p Ha XJIOPXEKCHIWH, KaTO HPUTAHTHTE ca
cemapupann ¢ ¢usnonormueH p-p. [loctaBeHa Oe mBITOTpaliHa MEIUKaMEHTO3HA BIOXKKA OT
KaJILIMEB XUIPOKCHU]] , MUKCHPAH ChC CTEPHIICH pa3TBOp. V3BBpIIEHO O€ KOPOHAPHO 3alleyaTBaHe C
rIacHOHOMEpEH IIMMEHT M KOMITO3HIMOHEH MaTepran. Mecel ciiel mbpBaTa BU3UTA, 360BT Oerre
KIMHAYHO aCUMTOMATHYCH, (PUCTYJIHUAT XOJ M aCOLMUPAHUSI C HErO IBJIOOK MapoIOHTalIeH KOO
He ce HaOroaBaxa. Pesenupanuar AucTaineH KopeHoB kaHal Oe o0typupan cProRoot MTA white
(Dentsply / Maillefer) 1 MTA nocau (.8 mm tip Dovgan MTA carrier). MarepuansT Oemie
KOH/ICH3MPaH C MOMOIITa Ha 00paTHaTa CTpaHa Ha TOJIeMH XapTHeHU MN(TOBE U JIEK aluKajleH
HATHUCK, TTOpagyl OMAcHOCTTa OT EKCTPY3Hs, NPU MOCTOSHHO HAONIOJCHHUE IMoJ MHUKpockor. Han
m31su10 00Typupanus ¢ MTA aucraneH KOpeHOB KaHai Oe MoCTaBeH BiaKeH Tyrdep U BpeMeHHa
o6typanus or I'MII. Hassauena Ge koHTpomHa pereHorpadus (¢pur.2). Cmen 48 uaca 6Ge
IPOBEpEHa CTEIEHTa Ha BTBBP/SBAHE HAa MaTepualla U MeIUalHaTa KOPEHOKaHAJIHa cHcTeMa Oe
obtypupana ¢ TotalFill BC Sealer (FKG) u 6unoxepammuante mudrose (TotalFill BC Points).
B3eto 6e perrenne 3a GUHATHO BH3CTAHOBSBAHE C KOMIIO30TEH OBBpJIeH, HE3aBHCHUMO OT JIMIICAaTa
Ha ONTHUMAJICH €CTETHYEH De3yJITaT, MOopaJy OLBETSBAHETO Ha KOPOHApHHUTE ThKaHW. ((ur.5 u
¢wur.6). IlocmenBammure pPEeHTTEHOJOTHYHN KOHTpoin Ha 6 mecen (¢ur.3) u 1 romuna(dwur.4)
MOKa3BaT Bb3CTAHOBSIBAHE Ha KOCTHaTa apXWUTEKTOHHKA B  HHTEPPAJMKYJIapHOTO U
MePHANIKATHOTO IPOCTPAHCTBO.3B0BT € KIMHUIHO aCHMIITOMATHYeH U (PyHKITHOHAIHO TOJICH.
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®ur .1 dur.2

®Dur.3 Pdur.4

ur.5 (ur.6

¢ur.1 [pensapurenna penrrenorpadus. ¢pur.2 PentreHorpadus cnex o0TypupaHe Ha AUCTaTHUS
KopeHoB kaHan ¢ MTA ¢ur.3 penrreHorpapus 6 wmecemma ciex oOTypupane ¢ur.4
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pentrenorpadusi 1 romuna cnen oOTypupaHe ¢ur.5 pentrenorpagus B 3axanka ¢ur.6
BBH3CTAHOBSIBAHE C KOMITO3UTCH OBBPIICH

Juckycusi B cryuante Ha Heycnex, clie]l IPOBEJCHA alMKalHA XUPYPTUs € HoOXoaumo 1a Obae
HalpaBeH aHalIM3 Ha MPUYMHATA 32 HACTHIMIMA HeycneX. OCHOBHUTE NMPUYMHU 33 €HIOJOHTCKU
Heycrex ca 000600menu ot Saunders (Saunders, 2005) u BxitouBaT B cebe CH : MepcHUCTHpAINA
MHKpOOHa WH(EKINS Ha KOpPEeHO-KaHaJHAaTa CHCTeMa H peHH(EeKIHs dYpe3 KOPOHAPHO
MIPOCMYKBaHe, eKCTpapaJuKylapHa HH(EKINs, HEBh3MOXKHOCT 3a 3aleyaTBaHEe M M30JIMpaHe Ha
KOpCHOKaHAJIHATA CHCTEMa OT NEpHANUKATHUTe ThKaHH, aHATOMHYHH NPOOIEMH M aHOMANNH |,
BB3NPENATCTBAIM HEOOXOJUMOTO HHBO Ha AC3UH(EKIUS U O0TypHupaHe, cliaba XHpypruyHa
TEXHHUKA, KaKTO ¥ JUBEPICHINS MEXIy OCTa Ha PETPOTPAJHMS KAaBHTCT W Ta3W Ha OCHOBHHS
KOPCHOB KaHaJ, ChYETAHH C HEIOCTaThYHA JBIOOYMHA Ha KaBUTETAa. B omHcaHWSA KIMHUYCH
CiTydaif, BEpOSTHHTE NPUIMHH 3a HEYCHEX Ca CBBP3aHM C JIMIICATa HA NPOBEICHO EHIOJOTCKO
peneueHne TIpeu XUPYprUIHaTa WHTEPBEHIMS, KaKTO W JIMIICaTa Ha PETPOTPATHO OOTypupaHe.
VYcraHoBeHO €, 4e MpH MEepCUCHTPAIl anuKaleH MEepHOJOHTHUT , Clel HemoOpe MPOBEICHO
KOPEHOBO JICUCHHE MHUKPOOPTaHM3MHUTE HocTuraT 1o 30 BHa, CXOJHM C ITbPBHYHATA MHQEKIUL
(Siqueira, 2005) , kato Enterococcus faecalis octaBa Haii-uecTO M30JUPAHHAT BHUI MPH 3HOU C
MIePCUCTHUPAIIN JIS3HH U Bede MPOBEKIAHO KOPEHOBO JiedeHue. llenrta Ha, ocTaBeHaTa 3a Mecell,
MeIUKaMEHTO3Ha BIIOXKKA B Cllydyas MMa aHTUMHMKPOOEH M alKalu3upal] XapakTep U He LEH
anekcudukanys. B caydyante Ha anmukeKTOMHUsl O€3 peTporpajHo oOTypHpaHe, IpeMaxBaHEeTO Ha
KaHAJOITBJIHE)KHOTO CPEJICTBO, HA-UeCTO CHIIBP M IyTallepka, e N3BBPIIBA HICHTHIHO HA TOBA
IIPY HEXUPYPTUYHO pejieueHre, KaTo 0cOOCHO BHUMaHUE TpsiOBa Jia ce 00ObpHE Ha OMACHOCTTAa OT
eKCTPY3Usl Ha YacT OT MaTephaja B IIEPHANMKaTHOTO IPOCTPAHCTBO, MOpaad IIMPHHATA Ha
peseLupaHusl Beue KOPEHOB KaHal U OMNAcHOCTTA OT BB3MAIUTENHA PEaKIMs TUI “dyKA0 TsIO0™
(Nair,1990). ITopagu mupuHATa HA aNUKATHUS (OPAMEH M OMACHOCTTAa OT €KCTPY3HUs, C 0COOECHO
BHMMaHHEe TpsiOBa na Objar mpwiaranu W pasrBopurenute 3a [Tl u pesmHdekmupammnre
pastBopu. lllupuHata Ha pe3elHpaHUs almeKC M HaIWYMeTO Ha CKOCABAaHE IPH amMKanHaTa
pe3eKus, Kpue B cede CH OMAacCHOCT OT HETOYHOCT IIPH ONPEJEISTHETO Ha pabOTHATA JBIDKUHA U
ekcTpyaupade Ha MTA B nepuanukaiHOTO NMPOCTPAHCTBO MM IbK HEJOCTUT, MPU HEKOPEKTHO
ompezeneHa paboTHa ABDKHAHA. MI3MmoI3BaeHTO Ha gebenn XapTHeH! MHU(TOBE B JIEK KOHTAKT JI0
MepHANUKaTHUTE ThKaHU U MOCIEIBAIOTO UM OT'bBaHe, MO MHUKPOCKOI, O TOYKaTa Ha KbpPBEHE
WITH eKCYJaIus, 3aeTHO ChC CTOMHOCTHTE MOTYYCHH OT aleKCIOKaTopa, OsfXa M3IOI3BaHM KaTo
METOIM 3a oIlpefeisHe Ha paboTHaTa AbDKUMHA. ExcTpyaupanero Ha MTA, mpes3 mmpokus
amyKaleH OTBOp, MOXKe na ObJe M30erHato upe3 ymorpedata Ha €KCTpapauKyJlIapeH MaTpUKC,
HarmpuMmep KaimueB cyidaTt mwin Marepuai oT kojareHoB Tum (Trope,2010). B mamms cimydait
eKCTpapauKyIapeH MaTpUKC He Oe m3mon3BaH. HempekbcHaTa BU3yanu3alus MOJ MUKPOCKOI U
KOHJICH3AIMATA, C JIGK HATHCK aIlMKAJIHO, ITO3BOJIMXA 3a/0BOJMTEIIHO OOTYpHUpaHe Ha AUCTATHU
KopeHoB KaHaJl. [Topaan He0OX0JUMOCTTa OT MUHUMYM 5 MUJIMMETpa anvkanHa 6apuepa or MTA
U TIOpagy HaMaleHaTa ABDKMHA HAa pE3elHpaHus ANUCTAICH KOpEeH, Oe¢ B3eTO pelleHHe 3a
o0Typupane Ha nenus aucranen kopeH ¢ MTA. IIpoBeneHo peTpocneTKUTBHO mpoyuBaHe( Mente
, 2009) ,moxa3Ba 3HAUMTENHO IONOOpsBaHe amanTamuara Ha MTA crmen mpeaBapuTenHA
MEIUKAUs ¢ KaJIIHEeB XUAPOKCH] IIPU 350M C OTBOPEH aleKc CJe] alHKalHa Pe3opOrust WIn
eKCTEH3HBHA aluKajiHa mpemaparus. [Ipenmonarame, 9e OmMcaHMs ABYETANeH MOIXOJ,K0iTo Oe
NPWIOXKEH W B KOHKPETHHS KIMHWYCH Ciydald, Majge BB3MOXKHOCT 3a Jo0pa amanTamus M
BTBBpAsaBaHe Ha MTA B nenus my obem .He Ha nocieaHo MscTo Tpsi6Ba j1a Objie KOMEHTHpaHa U
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noyizara OT ynorpebara Ha JEHTAIHMS ONEPaTHBEH MMKPOCKON U MOBHIIABAHETO Ha
e(peKTUBHOCTTA IIPU IIpEeMaxBaHe Ha CTAPOTO KAHAJOIBJIHEKHO CPECTBO, a OT TaM M PEAYKIHATA
Ha OakTepuanHaTa HHQEKLIHMS B KOPEHOBHs KaHau. I3nexBanust B Tasu Hacoka (De Mello,
2009;Del Fabro, 2009), cpaBHsfBaT e(eKTTHBHOCTTA Ha HpeMaxBaHEe Ha TyTamepka ¢ u 6e3
MIOMOIITa Ha OIEPAI[IOHEH MHKPOCKOI, B KOMOWHAIHUS C YITPAa3BYKOBH HAaKpaWHHIH, KaTo
YCTaHOBSIBAT CTATHCTUYECKH 3HAYMMa Pa3liKa B IPYNUTE ¢ KOHBEHIIMOHATHO NIPEMaxBaHe U TE3U
¢ ynorpebara Ha MUKPOCKOTL.

3axiodyenue ENHOrogMmHoOTO IpociensBaHe Ha Cilydas [OKa3Ba, KIMHWUYHU U NApaKIMHUYHU,
JJAaHHU 3a YCHEIIHO OPTOrpajHO, CHIOJOHTCKO pelleueHHue, Cjel HEYCICIIHa aluKalHa
ocreotomus. [IpocieneHns KIMHUYCH CIIydaid 3aTBBpKAaBa HEOOXOAMMOCTTa OT EHAOJOHTCKO
peliedeHye, Ipeay IPUCThIBAHETO KbM allMKalHa XUPYpPrus, Ipuean Ts 1a Obe U3I0I3BaHa KaTo
ommusA 3a JICUCHHE HAa XPOHHYCH aNuKaleH NepuoJoHTHT. KomOumHmMpaHata ymoTpeba Ha
OMOaKTHBHM MaTepHal M JONBIHATEIHATa BH3yaJH3aIllsi C ITOMOINTA Ha ONEPaTHBEH JCHTAICH
MHKPOCKOII yBeIN4aBaT [IaHCOBETE 3a OIarompHsTHA MPOTHO3a U M30ATrBaHe HEOOXOAUMOCTTA OT
MIOBTOpPHA €H/I0JIOHTCKA XUPYpPrusl.
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Abstract

Background: Improvements in the mechanical characteristics: modulus of
elasticity, hardness and wear resistance of conventional resin-based composite materials
together with their positive clinical performances encourage continuously their use in
conditions of increased occlusal stress as aviable alternative to amalgam.

Aim: The aim of this study was to make an objective clinical assessment of the
posterior composite restorations in conditions of extreme chewing forces.

Material and methods: Total of 30 direct restorations by Gradia Direct Posterior
(GC) were evaluated in Class I and Class II caries lesions in preselected patients (mean age
25 years) with clinical and anamnestic signs of bruxing and clenching habits at 6-month and
12-month follow-ups. All restorations were evaluated by US Public Health Service criteria.
The statistical analysis was performed by SPSS 17.0, p<0.05.

Results: All the direct composite restorations we studied have received an A (Alpha)
for each of the criteria in the 6th and 12th month follow-ups.

Conclusion: Within the limitations of our study, all restorations made of Gradia
direct posterior (GC) showed high potential for rehabilitation of the high occlusal stress
region of dentition.

Key words: parafunctions, resin-based composite restorations, clinical assesment

BoBenenue:

Jucramnata o0nacT Ha CH3BOMETO c€ XapakTepu3upa C Hu3paseHa (yHKIHOHATHA
akTUBHOCT. HopmaiiHUTe (DyHKIMOHATHU HATOBapBaHUs ca (PU3NOJIIOTHYHO CHBMECTUMH C
TeHEeTUYHO CH3JaJCHUTE THhKAHU W OPTaHH W MOAJbpKAT TOHyca Ha IBBKATEIHHS amapar C
HErOBUTE aJIalITUBHU U 3alUTHU peakiuu. [Ipu mapadyHKIus - HeoOWYaiiHa moBTapsiia ce
JIBUTaTe]HA aKTUBHOCT Ha JbBKaTeIHATa CHUCTEMa, BCSIKO (YHKIHMOHATHO IPETOBapBaHE
MOXXKE Ja MpeIu3BHKa CTPYKTYpHH paspymieHus. C TomsMO 3HAYeHHE 3a KIMHAYHATA
MpaKkTHKa B JICHTAJTHATa MEAUIMHA € napadyHKINOHIHATA aKTUBHOCT Opykcu3bM. [Ipu ToBa
ChCTOSIHUE C€ pa3BUBAaT CBPBHX TOJIEMH JIBBKATCIHH CHJIW W CE YCTAHOBsSBAa aOHOPMHO
OKJTy3aTHO 3B0HO m3TpuBaHe. HaydHu u3ciieBaHus MOTBBPKIABAT 3HAYUTEIIHO CHIDKABaHE
Ha Bb3pacTTa Ha junara ¢ napadpynkuuu (Laluque, 2017). Bece mo-4yecTto KIMHHUIMCTHTE ca
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IIOCTaBCHH IIpe]| U300p Ha ONTHUMAJICH METOJ M OnoMaTepuall 3a JeUCHUE Ha KapUO3HH JIC3UH
IIPH MalUEHTH JUATHOCTULMPAHH ¢ Napa(yHKIHU.

CBBpeMEHHHUTE HWHOBAIlMM B IIPOM3BOJICTBO HAa KOMIIO3MIIMOHHHUTE MaTepHald ca
HAaCOUEHH KbBM yBEINYaBaHE CHABPKAHUCTO HA HEOPTaHWYHH IIBJIHEXKHH YacTHOUA U
MIOHIDKaBaHe Ha pasmepa uMm (Manhart, 2001). MopepHUTE IEHTAJIHH KOMIIO3UTH 3a
IIOCTEPHOPHU BB3CTAHOBSBAHUS Ca CHCTAaBEHH OT KOMOWHAIMSA OT pasIUYHU pasMepu Ha
ITBTHSKHUTE YacTHIM. Taka ce ch3JaBaT MaTepHad ¢ MOIXOIIM 3/ApaBHHA, BUCOKA
abpa3UBOYCTONYMBOCT M OTJIMYHA €CTETHKAa, KOWTO aJeKBaTHO Ja MPOTHUBOJEHCTBAT Ha
JTBBKATCITHATE CHIJIM B yCIIOBHS Ha IOBHIIEHO HATOBapBaHE, KAaKBaTO € JAMCTATHATa 00JIacT Ha
cp3b0uero (Burgess, 2002; Mitra, 2003; Yap, 2004).

CeliecTByBa CTpeMeXX KBM CBh3/aBaHe Ha Jpyra OpraHndHa 0a3a Ha JCHTAITHHUTE
KOMITO3UTH, HACOYEH KbM THPCEHE Ha MOHOMED C MO-TOIsIMa OHOIOTMYHA TOHOCUMOCT U TO0-
MaJiko romMepu3anuonHo ceuBane (Indjov, 2000).

Penuna  KAMHMYHM ~ TpOydYBaHUs  MpOCIEAsBAaIld  JBITOTPaHHOCTTa  Ha
BB3CTAHOBSIBAaHMATA Ha JAWCTAIHWTE 3BOM JOKa3BaT, dYe HACTOSIIUTE XUOPWIHH
KOMIO3UI[MOHHU MaTepUaly, MOraT Ja ce CMATAT 3a aJlTepHAaTHUBA Ha JEHTalHaTa amajarama
IIpu OOTYPHPAHETO HA CPEIHHU IO pa3Mep KaBUTEeTHH mpemaparun (Gaengler, 2001; Hickel,
2001; Blackham, 2009; Ganss, 2010).

Tlemn:

IlenTa Ha HACTOAILIOTO M3CIEABAaHE € Ja Ce HallpaBU KIMHUYHA OLIEHKA Ha JUPEKTHU
KOMITO3UITMOHHN BH3CTAHOBSBAHMS HA JHUCTAIHHA KapHO3HU Ne(EKTH B yCIIOBHS Ha IOBHIICH
OKJy3aJleH CTpec.

Marepuan u meTonu:

KnnauynoTto wu3cnenBaHe e mnpoBeneHo Bbpxy 30 mamuenta. IlogbopsT Ha
YYaCTHUIIUTE € OChIIeCTBeH cien mnperyien Ha 140 3apaBu AOOPOBOJNIM, CTYACHTH IO
nentanHa meguuuHa ot 11 u IV kypc no cienHute Kputepuu:

OO0mu KpuUTeprH 3a BKIFOYBaHE: Bb3pacT — 18-30 roguHm; 061110 ChCTOSTHUE — J00PO;
3axanka — [ kimac mo Angle; mapoqoHT — KIIMHUYHO 37paB.

JlokayiHM KpuTepuM 3a BKIIOYBAHE: BUTAIHH 3H0M — mpemMonapu u Moiapu; I u II
KJIac KapHO3HH JIE3UH; HAJIMYHE Ha TUTOCKOCTHU OKITy3aJTHH KOHTaKTH.

3a 1enuTe Ha KIMHUYHOTO IPOyYBAaHE € HM3rOTBEHAa OpUTHMHANIHA WHAMBHIyallHa
KIMHUYHAa KapTa. Tsg ChABp)Ka IAaclopTHa dacT, ,,CIeHU(UYCH BBIPOCHHUK 3a
JUAarHOCTHLIMPAHE Ha MAIHEeHT ¢ OPYKCHU3bM U CTaHIAPTEH peJl 3a U3Cie[BaHe Ha OOJIEH ChC
3p0eH Kapuec. B Hes ca ommcaHM BCHYKH €Tany OT KIMHWYHUS NIPOTOKOJ M OT KOHTPOJIHUTE
nperienn. llocpencTBoM HMHIMBUIyalmHaTa KJIMHUYHA KapTa € OCBIIECTBEH MOAOOp H
IpenBapUTeNIeH aHalW3 Ha TapreTHa TIpyla MalueHTH ¢ OpyKCH3bM, WHAWLOUPAHH 3a
KOHCEPBAaTHUBHO JICYEHHE HAa KAPHO3HH JIC3UU HA bBKATEIHU 3b0M, KAKTO W IIPOCIICAsIBAHE Ha
M3CIICABAHUTE NPHU3HANM: MOJMXOJSII I[BAT; MaprHHAJHO OIBETSABaHE, MaprHHAIHA
ajanTanus;
aHaTOMUYHA (hOpMa; BTOPUUCH Kaprec; alpOKCUMAaJIeH KOHTAKT; CTEIICH Ha H3HOCBAaHE.

IIpunoxkeH e METOABT Ha aBTOKOHTPOJIA — Ch3aBa CE CaMO €JHa eIWHCTBEHa Ipyma,
KOATO Mpean eKCIEPUMEHTa ce IpHeMa 3a KOHTPOJHA, a 0 BPeMe Ha €KCIIEPUMEHTA U CIIeH
HETo, 3a OIUTHA.

CrbOpanata mppBHYHa MHGOpPMAIUS € KOAWpaHa M BBBEICHA B KOMIIIOThpHA 0a3a
TaHHW, KBJETO € U3BBPIICHA CTATHCTUYCCKAa TPYNHUPOBKA, MPEKOANpaHe W aHanu3. JJaHHUTE
ca o0pa0OTeHH ¢ NOMOINTA Ha CIENHMATN3UPAaHHA craTHcTHdecku mpoaykt SPSS 17.0.
M3non3Ba ce kputuyHO HKUBO Ha 3HauumocT 0,05( p < 0,05).

Kinuanuen IIPOTOKOJI

* KOHBEHIIMOHANHO PETUCTpPHpaHE Ha OKIy3aJHUTE KOHTAKTH B YCTHATa KyXWHa
Yype3 apTUKyJIaIHoHHa XapTus (¢ur. 1).
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* JIMTUTATHO PErUCTPHUPAHE HA IUIOCKOCTHH OKJIY3aJlHH KOHTAKTH BBPXY JAUTHUTAJICH
Mozen, ckanupan 4upe3 3Shape Trios (¢dwur. 2) u u3MepBaHe Ha HAW-TOJEMHUS UM JUATOHAT
nocpenctsom CAD moayna na CAD-CAM codryep.

 KaBurerna npenapanus (¢ur. 3)

e MenukaMeHTO3HO Bb3JICHCTBUC

* Hanmacsae Ha anxesmBHa cucTema. Vsmomssan e amxe3mBsT Adper Single Bond 2
3MESPE, k0o#iTO € ABYCTBIIKOBa CUCTEMa C OT/AEIHA CThIIKA Ha €L[BAHE.

* O6typupane. M3non3Ban e koMno3unuoHHUAT Matepuan Gradia Direct posterior (GC
Corporation Tokyo Japan).

» GuHUpaHe, apTUKYJIUPAHE, IOIUPaHe

Dur. 1 Dur. 2 Dur. 3

KonTposiHuTe mpernean ce mnpoBexaar Ha 6-Tus U Ha 12-tus Mecen. Bcuuku
00Typarnuu ca OIeHeHH 4pe3 MoaupuuupaHuTe Kpurepun Ha Ryge m Cvar, H3BECTHH KaTo
USPHS. 3a Bceku emuH oT Te3um kpurepud, Anda (A) odo3HayaBa BHCOKa CTEIICH Ha
oA00peHne 3a KIMHUYHO NpuiIokeHue, nokaro bpaso (B) m Yapmu (C) wuspaszssar
IIPOrPECUBHO HaMaJsiBAaHE HA CTEIICHTA Ha OJJOOPCHHUE.

Pesynraru:

Bceuukuy n3cnenBanu oT HaC AMPEKTHU KOMIIO3UTHU Bb3CTAHOBSBAHUS Ca MOIYUYUIH
omenka A (Alpha) 3a Bcexu 0T omuCaHUTE KPUTEPHH, KAKTO Ha KOHTPOJIHUTE MpEryIeu Ha 6-
THSI, TaKa U Ha 12-THs Mecel OT npociiesBaneTo (Tadauma 1).

Tabnuma 1. Pe3ynTaTu oT cpaBHUTETHATA KIMHUYHA OLICHKA HA BH3CTAHOBSIBAaHUATA
uype3 moaudummpanure USPHS kpurepnn Ha Ryge u Cvar cien o0Typupane, Ha 6-TH U Ha
12-Ttu Mecerg

Havaano Cuen 6 P Caen 12 P
Koure ChCTOSTHHE Mecena value Mecena value
puTepun (n = 30) (n = 30) (Ao /Ag) (n =30) (Ao /A12)
A() % A6 Yo A]2 %
ToAX O UBHT 100% 100% P>0.05 100% P>0.05
MapruHaaHo 100% 100% P>0.05 100% P>0.05
onBeTsiBaHe
MaprunaiaHa 100% 100% P>0.05 100% P>0.05
aganTanus
AHaTOMHYHA 100% 100% P>0.05 100% P>0.05
¢dopma
Bropuien 100% 100% P>0.05 100% P>0.05
Kapuec
AmnpoxcumalieH 100% 100% P>0.05 100% P>0.05
KOHTAKT
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b)

®ur. 4 A) cnenonepatuBHa (GOTOCHUMKA; b) KOHTpoIHA POTOCHHMKA HA 6-TH MECeI;
B) konTponHa poTocHNMKa Ha 12-TH Mecel]

O6cwxkaane:

[IpuinokeHHeTOo Ha JCHTAJIHUTE KOMIIO3HTH 3a ITUPCKTHO BB3CTAHOBSBAHE Ha
Kapuo3HH Je(eKTH B MOCTEpHOpHATa 30HAa Ha CH3HOMETO HapacTBa B CBETOBEH Maal.
CehlIecTBYyBa OIpOMEH HMHTEpEC KBM IMpPOCICIsBaHE Ha NPEKUBICMOCTTa Ha TE3H
BB3CTAHOBSIBAaHUSI B JIBIATOCPOYEH IUIaH. B crnenuanu3upaHata JuTepaTypa ceé OTKPUBAT
MHOTOOpDOWHM HAy4YHH INPOYYBaHHs, AHTAKHPAHU C OCHINECTBSIBAHETO HAa CpPaBHHUTEIIHA
KJIMHUYHA OIEHKa Ha Pa3lInYHU BUJOBE JICHTAIHH KOMIIO3UTH 3a JHUPEKTHO OOTypHpaHe
(Arhun, 2010; da Rosa, 2006; Ferracane, 2013; Manhart, 2004; Bartlett, 2006). TlepuoasT 3a
MpOCIIeIIBaHe HAa BH3CTAHOBSBAHUSATA B PA3IMYHUTE U3CIeABaHUs Bapupa oT 1 1o 17 roguHm.
Arhun u xon. (Arhun, 2010) ommcBaT KJIMHWYHA OIleHKA Ha JBa BHJAa KOMIIO3WUIIMOHHHU
MaTepuand (HAHOKOMIIO3UT M XHOPUIECH 3a MOCTEPHOPHO MPHIIOKEHHE) 3a Mepuoj oT 2
roquan. Crnen 12-Ths mecell BCUYKK OOTypammu ca moiyduiau oneHka A (Alpha), koero
HAITBJIHO CHOTBETCTBA C MOJYYCHHUTE OT HAC PE3YJITATH 3a CHIIUAT IIEPUOJT OT BpeMe.
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He ce ycraHOBsiBAaT JIWTEpPaTypHU HAaHHH 32 KIMHUYHA OLICHKA HA JUPCKTHU
KOMIIO3UTHH 00Typammu mnpu Jyedenne Ha | m Il xirac kapmo3HH JIle3MH Ha MAIUCHTH C
OpyKCU3bM B HadasiHa cTerneH Ha 3ary0a Ha T3T. ChiiecTByBaT NpoyuBaHHs 3a pe3yJiTaT Ha
HampegHal CcTaauii Ha 30HO HM3TpPHBAaHE, a HE Ha KapHO3CH mpolec. B Tpm romwmHO
KIIMHUYHO NPOCIEIsiBaHe Ha TUPESKTHH KOMITIO3UTHH BBH3CTAHOBSBAHH Ha JHMCTAIHH 3BOU C
n3paseHa 3ary6a Ha T3T ce cpro0maBa 3a He3amoBouTelHA pesynratu (Bartlett, 2006).

3akioueHue:

Pe3ynrarure OT  HACTOSIIIOTO  WM3CJEABAHE  ONPEACISIT  MHUKPOXHOPHITHHS
kommoszuimoneH marepuan Gradia Direct posterior ¢ MIMPOKO TPHUIIOKEHHWE B KIMHUYHATA
JIEHTaJIHA TTPaKTHKa KaTO MaTepHal ¢ BICOK IMOTEHIIHAN 3a JBITOTPAifHO BH3CTAaHOBSIBaHE Ha
ITOCTEPUOPHH KapHUO3HU JIC3UH B YCIIOBUS HA €KCTPEMHH IbBKATCITHH CHIIH.
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METHODS FOR TREATMENT OF FLUOROSIS LESIONS
Veselina Todorova, Ivan Filipov
Medical University Plovdiv, Faculty of Dental Medicine,
Department of Operative Dentistry and Endodontics

Abstract

Dental fluorosis is a disturbance in enamel development, caused by overexposure of fluoride
during enamel formation. It is characterized by disrupted mineralization, resulting in increased
enamel porosity. Because of the free access to mineral waters and fluoride products for prevention
and control of dental caries, clinicians are facing an increasing number of patients with dental
fluorosis. One of the main aims in the treatment of dental fluorosis is aesthetic improvement of the
affected teeth. The treatment options depend on the severity of the condition and can be non-
operative and operative methods. They include bleaching, microabrasion, resin infiltration, veneers
and crowns. Patient’s self -assessment and dentist’s knowledge about advantages of therapeutic
possibilities are crucial for the choice of the most appropriate method of treatment.

Key words: fluorosis, treatment methods

BnBenenne. [leHranHata (uryopo3a e HapylleHHE B pa3BHTHETO Ha eMaiiia, NMPUYWHEHO OT
npekoMepeH TpueM Ha (uiyop mo Bpeme Ha (opMHUpaHeTo Ha eMaiiina. Xapakrepusupa ce ChC
CMyTeHa MUHEpaJM3alysl, B PE3yJITaT Ha KOSTO CE YBeIMYaBa eMailjioBaTa IopbO3HOCT 110 CTPUUTE
Ha Permmyc m mo nsamata 3p0Ha MOBBPXHOCT. Ilox oTHOCHTENHO KO0Ope MHUHEpPATU3HPAHUSL
MMOBBPXHOCTEH CIIOW ce HaOmogaBa audy3Ha XUIIOMHHEPaIHM3allusl WM MOPHO3HOCT B
TIOATIOBBPXHOCTHUSL CMaﬁH, a KIIMHUYHO CC U34BABA B HApYyIlIEHA B pa3jnM4Ha CTCIICH €CTCTUKA, B
3aBHCUMOCT OT CTeNeHTa Ha 3b0Hara ¢uryoposa (Alvarez, 2009). Texxectra Ha 3a00NsBaHETO ce
omnpesels OT J1o3ata npuet Guyop, IPOABIDKUTEIIHOCTTA HA MPUEM W Bb3pacTTa Ha WHAMBUIA 110
BpeMe Ha EKCIO3UIIHSL.

Ha ocHoBara Ha Hayunus Tpya Ha Dean (Dean, 1941) e noka3ana cuiiHaTa B3anMOBpPB3Ka MEXITY
KOHIICHTpaIMATa Ha (Iyop B MHUTEifHATa BOJA M YECTOTaTa M TEXKECTTa Ha 3bOHaTa (ryoposa.
INopamu cBOOGORHHA NOCTBII JO MHHEpPATHH BOIM M (DIyOpHH NPOAYKTH 3a NMPOQHUIAKTHKA Ha
3BOHUS Kapuec, KIMHHIMCTHTE ca H3NIPaBEeHH Ipel HapacTBall Opoil MalueHTH ChC 3BOHA
¢myopoza. KykieBa mpoydBa mpoOiiemutre Ha (Iyopo-mpouiTakTHKaTa W BB3MOXKHOCTTA 3a

173



npenosupane Ha Guyopa B CbBpeMeHHHs HauuH Ha xuBoT (Kykiea, 2010). ®dnyopozaTta mpomeHs
I[BETAa W CTPYKTypaTa Ha eMaiija, KOeTO HapyllaBa eCTeTW4HHs Bua Ha 3v0ure (Denis, 2013).
BobHIIHMAT BUJ Ha 3601 ¢ (u1yopo3a Bapupa OT MaJIKU OeJM MeTHA WM TOUYKOBHU/IHU OLBETSBAaHMUS,
npe3 KaeHNKaBH TeTHAa WIM 00JacTH, NPHCHATH HEPaBHOMEPHO IO 3bOHATa MOBBPXHOCT, JIO
KOMOHMHAIUA OT NeTHA, Habpa3asaBaHe U BIuIkOHaTHHU (Alvarez, 2010).

Dean knacudunmpa 350Harta ¢uryopo3a B CISAHUTE CTCIICHU:

Jlunca Ha dmyopo3sa

CeMHEHHE 32 Quryopo3a

MHoro 5ieka cTeneH Ha ¢iyopo3a
Jlexa cremneH Ha ¢uryopo3a
YMepeHa cTerneH Ha ¢iyoposa
Texxka crenen Ha (yoposa

SAIRAIE ol B

ITo- kvcHO mpe3 1978r. Thylstrup u Fejerskov (Thylstrup, 1978) npeanarat HoBa 10 crenenHa
knacudukarys (Thylstrup Fejerskov Index - TFI), ocHoOBaHa Ha Bph3KaTa MEXIy XHCTOJIOTHYHATA
HAXOJIKa ¥ KJIMHHUYHATA U3siBa. T M3SCHsIBA MaTOreHe3aTa Ha mporeca.

HopmanHa TpaHCITyLIeHTHOCT Ha eMaiinia cliefi IPOABIKUTEIHO MOICYyIIIaBaHe

EnBa 3a0enexxnumMu TeCHH OeJIM MBHITH, OTTOBAPSAIIN HA IEPUKIMATHTE

Slcuu 6enu HeNMpPO3pauHK MBUIM, CIEIBAIIN IEPUKUMATHUTE, HAKOH OT TSAX CE CIHBAT
[ToBBPXHOCT, M3IIBCTPEHA ChC 30HM HA HEIPO3PaUeH eMaiil U O IMHUH MEXIY TAX
Emaiin ¢ TebemmpeHo Osu1 Henpo3payueH BH/I 10 IsU1aTa TOBBPXHOCT

3aryOeHa TpaHCIyIEHTHOCT IO IUIaTa IOBBPXHOCT, HA MECTa 3ary0a Ha BBINHHS CJIOH
emaiin (BAIbOHATHHH J10 2MM.)

BrursOHaTHHUTE ca TOIpeAeHH B XOPU30HTATHN HBHIN C BEPTHKAICH THAMETHP 10 2MM.
HenpasniiHa 3ary06a Ha BEHIIHUS €MaiIoB CII0H 10 Y2 OT Ls1aTa HOBBPXHOCT.

3ary0a Ha BEHIITHHS €MaiJIOB CIIOM, 3acsTala IoBede 0T %2 OT IMOBBPXHOCTTA

3ary0a Ha OCHOBHATa 4acT OT eMaiilla ¢ IPOMsIHA HAa aHATOMUYHHSA BHUJ] HA IOBBPXHOCTTA.
TBHBK CIOH OT IOYTH HEMPOMEHEH EMAII HEPBUKAIIHO.

Nk —=o

O XN

TepaneBTn'um Bb3MOKHOCTH

EcretndeckoTo BB3OpHeMaHe Ha (Qayopo3aTa € eIuH OT (PaKTOPHUTE, OHpeIesIsIH
HEOOXOMUMOCTTa OT JiedeHue. [IpoMEeHEeHHWIT IBAT € Haii-uyectaTa MPHUYHMHA, TOPAJHA KOSITO
MAaNUeHTHTE ¢ (IIyopo3a THPCAT ACHTAIHO JieueHHe. [IpoMsHaTa B I[BeTa MOXE Jja ce TBIDKH Ha
Oenusl OTaIUTET, Pe3yiITaT OT eMaiyioBaTa XHIIOMUHepanu3aus. [Ipu Mo-TeXKUTE CTETeHH Ha
(iryopo3a, XHTIOMHHEPAJIM3AIIATa € TT0-CHIIHO M3pa3eHa, 00pa3yBaT ce H eMalIioBH Je(eKTH MO
JNIECTBUETO HA [IHBKATEIHOTO HamsraHe. [loeMaHeTo Ha BBHINHM OLBETSABAIM areHTH OT
MOPBO3HATA CTPYKTYPa, BOJIM JOIBIHHUTEIHO J0 XKBITH, CBETIIO-Ka(siBA, TBMHO-Ka(siBU U YCPHH
ousersBanusi. KomkoTo mo-texxka € (iyoposara, TOJNKOBa HO-IBIOOKH ca MOIIOBBPXHOCTHHTE
nopbo3HoctH (Thylstrup, 1978). Akpata npemnara npu sieka ¢popma Ha dayoposa (TFI 1-2) na ce
mpuiara u30enBaHe, TbH KaTO TOPHO3HOCTHTE HE ca JBJIOOKH, a HACIOXKEHHTE BBHIIHU
OIIBETSIBAHMS JIECHO MOTAT JIa c€ TOBJIHSAT OT u3benBamus areHt (Akpata, 2001). TTpu dayoposa ¢
TFI 3-4 moAmoBBPXHOCTHATA XWUIOMHUHEpaTU3alMs € MO-AbI00Ka M € MO-MOAXOISII0 Ja Ce
puJIoXHu MUKpoabpasus (Akpata, 2001). KomOuHarus ot u3deiaBaHe ¥ MUKpoaOpa3us MOrar ja
mono0paT ecTeTHuHusl pe3yarar mpu 3u6u ¢ daypoza TFI 1-4, Ge3 3aryba Ha emaiin. Cruen
BBBEKIAHETO HA METOJAa Ha KapHecHaTa MHQIITPALUs 32 HEONEpPaTHBHO JEUCHHE Ha HadaleH
HEKaBUTHPAaH Kapuec Ha TJIaJKuTe 3bOHM MOBBPXHOCTH, HAapacTBAT HAYYHUTE CHOOIICHHS 3a
BB3MOXKHOCTHTE MY 3a MOI00psIBaHe Ha SCTETUYHUS B Ha 301 ¢ Oern (iryoposnu netHa (Ardu,
2007, Attal, 2014, Azizi, 2015). MeTtonbT € mpuI0KUM Ipu No-Jeku popmu Ha ¢pyoposa (TFI 1-
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3). CopuiecTBYBaT ChOOLICHHUS U 32 KOMOWHUPAHOTO NPUIIOKEHHE HA MHOUITPALUS C IUIACTMACH U
n3b6ensane (TFI 1-4) nmm xommosutau o6typamuu (TFI 5-6) ( Tirlet, 2013). Hanmmauero Ha 3ary6a
Ha noBbpxHocTeH emaiin (TFI 5-7) e wHauMKanus 3a €CTETHYECKO BB3CTAHOBSIBAHE CHC (haceTH
(Akpata, 2014). ®acerute ca U CpeCTBO HA U300p MPH HEYCIICIIHO JICYCHUE ¢ MUKpoabpasus Ha
360U ¢ dayoposa ¢ TFI 4 (Akpata, 2001). ITpu 3ary6a nHax 50% ot moBspxHOCcTTa Ha eMaitna (TFI
8-9) ce mpucTeIBa KBM IOCTaBsAHE Ha KopoHHU (Akpata, 2001).

OcHOBHa IieNl TIPH JICYCHHETO Ha 3BOHATa (uyopo3a € MomoOpsBaHE ECTETHYHHS BHJ Ha
3acerHature 360M. Bp3MOXKHOCTHTE 3a JIeUCHHE 3aBUCAT OT CTENEHTA Ha (uIyopo3ara M MoraT ja
ce pa3zfemsIT Ha HeomepaTuBHM n omepartuBHHU. llle OBOaT pasrieqaHu CIEOHATE METOIM 3a
JeUeHNuE:

. HN30enBane

[Ipu orpereHu 3u0u ¢ Jeka ¢opma Ha (ayopo3a MOXke Ja ce NMPUIOKH KaOWHETHO, IOMAIIHO
n30enBaHe WM KOMOWHALMsA OT JaBara Mmeroaa. Haif-uecto ce wm3momsBar 25-38% BomopojeH
nepokcun 1 10-16% kapOaMua TMEepoOKCH, TOMBIHUTEIHO aKTUBHpaHU ¢ XanoreHHa win LED
CBeTJIMHA. 3a YJICCHSABAHE IICHETPHUPAHETO HA U30CNBAllMsg AareHT B MOJIOBbPXHOCTHUTE
MMOPHO3HOCTH Ha ()IIyOPO3HUTE 3H0W, XUTICPMHUHEPATH3UPAHUAT MOBEPXHOCTEH CIIOW MOXE Jia ce
erne ¢ 37% docdopna xucenuna (Bussador, 2004). B nuteparypata ca onucaHu ¥ MPOTOKOJIH,
M3M0JI3BAINN HATPHEB XUITOXJIOPH KaTo n30emnBam areHt — (Wright, 2002) u (Belkir, 1991), xouro
MPeABapUTETHO CLBAT eMailjloBaTa MOBBPXHOCT CHOTBETHO ¢ 35% docdopHa kucenuna u 12%
COJIHA KHCEJIMHA 3a OTBapsHE Ha TOAMOBBPXHOCTHHTE MOPHO3HOCTH, a cliel H30eBaHeTO
3ameyarBaT ¢ KOMIIO3UT T€3d MHKPOCKONMYHU MOpH. DIIKIOB MPEACTaBs YCICUIHU PE3yNITaTi
ciienl kabuHeTHO n30enBaHe B 4 mocermeHus ¢ 35% XUAPOKCUIICPOKCHICH Tell, akTuBupan ¢ LED
CBETIMHA M Tociensamia Mukpoadpasus (Pummmos, 2013). ITlpoBeseHo € mnpoydBaHe Ha
e(eKTHBHOCTTA Ha JoMaimHoTo HomrHo u3benBane (Loyola, 2003). M3cnenBanu ca pa3mudaHU
KOHLICHTpAIlMM Ha KapOamua W xuaporeH nepokcun: 20% kapbamun nepokcun (Opalescence/
Ultradental, USA), 10% xap6amun nepokcun (Nu Progold/ Dentsply, USA) u 7,5% xunporex
nepokcun (Day White/Discus Dental, USA). Pe3ynrature mokaspatr, 4ye ciel] €JHOCEIMHYHO
M3II0NI3BaHe W TPHUTE MPOAYKTa UMar no0pa epeKTHBHOCT, a Hail- BHCOKA € MpH MpUIaraHe Ha
20% kapOamun nepokcui. HemoctaTbluTe Ha H30€IBaHETO ca MOBUILIEHA 3b0HA YYBCTBUTEIHOCT,
THHTHBAJHO JIpa3HEHe, JIGKH JIe(heKTH M0 eMaiyioBaTa MOBBPXHOCT, CTAOMIHOCT Ha IMOIYYCHUS
pe3ynrar, HeOOXOAUMOCT OT HSKOJIKO MPOLEAYPH.

. Muxpoalpa3us

Mukpoabpasuira € KOHTPOJIHMPaHO NpeMaxBaHE HA IOBbPXHOCTHUTE OLBETSBAHUS OT eMaiina.
TexHHKaTa € IPUIOKHUMA IIPH JIeKa 10 yMepeHa ¢opma Ha (uryoposa. [Ipunara ce coiHa KUCeIHA
— Prema microabrasion kit (Premier Dental - 15% conna kucenuna), Opalustre (Ultradental - 6.6%
COJHA KHCENNHA) U abpa3uB. Mukpoabpas3usaTa ce mpuiiara mpu eMaiinosn onsersBanus 10 0.2-0.3
MM 1piab6ounHa (Akpata, 2014). KoHBEHIMOHAIHOTO JIedeHHME C MHKpoaOpasus Mpech3aaBa
BBHIIHMS OE3NPH3MEH eMailioB CIOW M 3bO0MTE OTHOBO M3INICKAAT JIbcKaBu. HoBomoayueHUsT
MIOBBPXHOCTEH CMAaillloB CIIOW OTpa3siBa W pas3ceifBa CBETIMHATA M MacKupa JIeKH Ae(eKTH.
ChIIIeCTBEH HEAOCTAaThK € €pPO3MPAHETO Ha 3HAYMTEIHO KOJMYEeCTBO emaitn (mone 200um) u
HeBMHArm 3amoBosurenHu pesynratu  (Akpata, 2001, Son, 2011). Yecro ce chueraBa
Mukpoabpasus u uzbenBane. [Ipu Ta3m TexHUKAa MHKpoaOpasusaTa Ielu Ja MpeMaxHe CHIIHO
MHUHEpaIN3UpaHus Osl NMOBBPXHOCTCH EMAaHIIOB CIIOH, a M30eNBaHETO aTaKkyBa 3aabpiKaHHUTE
BBHILIHH OLBETUTENIM B MOJNOBBPXHOCTHATA MOPHO3HA cTpyKTypa (Ardu, 2007). Makpoabpasusra
e 1mo-0pp3 METOA 3a IMpeMaxBaHe Ha TBIOOKO HACIOECHH (NIyOPO3HH OLBETABAHHS C AWAMaHTCHH
MUJIATEIN WK a0Opa3uBHU TUCKOBE, HO PE3YJITATHT MOXKE JIa € MPEKOMepHa 3aryoa Ha 30Ha ThKaH
(Benbachir, 2007).

175



e Huduiarpanusi HAa HICKOBHUCKO3HA ILIACTMACA

MeTtoabT ce u3passBa B €lBaHE HA eMailloBaTa MOBBPHOCT U 3alledyaTBaHE Ha JIE3UUTE C HUCKO-
BHCKO3HAa JIECHO TIIGHETpHpamia CBETJIMHHO-TIONMMEpU3Npania IuracTMaca. KOMIUIEKTBT 3a
MHOQUITPAIHS Ce ChbCTOW OT 3 CIPHHIIOBKHU U crienuannu amumkatopu - empamy rea (ICON Etch),
noxacymrasai areHT (ICON Dry) u uadunrpant (ICON Infiltrant). MaduntpupaneTo Ha mracMacu
3a MacKupaHe Ha OelH IeTHa OT pa3iIMueH MPOU3XO0] MoKa3Ba 00eNaBalliy pe3yiITaTy in vitro u in
vivo (Gugnami, 2014, Kim, 2011, Minoz, 2013, Tirlet, 2013). Llenta Ha nedeHuero e Aa ce
3ameyaTtaT MHKPOIIOPHTE B TSUIOTO HA JIe3WsATa 4pe3 MHOHITPUPAHETO MM C HHUCKO-BHCKO3HH,
CBETJIMHHO TMOJUMEPH3UpAIIH MJIacTMACcH, ONTHUMU3UPAHH 3a Obp3a MHOUITpAlHs B TIOTO HA
JIe3WATa O] ICHCTBHETO Ha KaIMISIPHATE CHIH. Te TIeHeTpHUpaT B TSUIOTO HA JIE3WATa M Ch3aBaT
mudysnonHa Oapuepa B camaTa Jie3us, a IOJMMepU3Upanara IUlacTMaca JOIBIHATETHO
MexanngHo s moxacwiBa (Meyer Lueckel, 2008, Paris, 2007). [loka3aHo e, 4e CHIIHO
MUHEPATU3UPAHUAT TICEBAOMHTAKTEH IIOBBPXHOCTEH CIIOM € Tpedyka 3a IIBJIHOLEHHOTO
uH(UITPUpaHe Ha JIE3UATA C IUTACTMACA. 3aTOBA TO3H CJIOH ce IpeMaxBa ¢ KHCEIIMHHO enBaHe ¢ 15
% conHa KuCeNuHa 3a 2 MHUHYTH. M3cienBaHus coyaT MpeJuMCTBaTa Ha €LBAaHETO ChC COJIHA
KucennHa cupsamo 37% dochopHa KucennHa, THil KaTo MmocieaHaTa He MpeMaxBa MOBbPXHOCTHUS
emaitnoB cioit (Paris, 2007). Texankara Ha WHQUATpAIUATa CE CYNTA 32 MUKPOWHBA3WMBHA, 3a
pa3imka OT MHUKpoaOpasusTa, Thil kKaTo ce epo3upar camo 30- 40 pum emaiin (Gugnani, 2014).
ITonoxxurenen edekT OT KapuecHaTa HHPUATpaALMs € 3arydaTa Ha Oenus BUJ Ha MeTHATa, KOraTo
MEKPOIIOPUTE UM C€ 3aITBIHAT C IUIacTMAaca 1 CIMBAHETO UM C OKOJIHUSA 3/1paB eMaitn. [IpuHIumsT
Ha MacKUpaHe Ha eMaiyoBuTe Je3ud NpH HHPUIATPUPAHETO UM C€ OCHOBaBa HA NMPOMEHU B
pa3ceiiBaHeTO Ha CBETJIMHATAa B camara JIe3Hs. 3[paBHAT eMaill MMa HHICKC Ha OTPaKCHHE Ha
ceernunata ( Refractive Index RI) 1.62. Mukponopute B eMaiiJIOBUTE JIE3UH Ca 3aITbIHEHH C BOJIA
(RI 1.33) nmm Bw3ayx (RI 1.0). Pa3nukara B WMHAEKCHTE Ha OTpaKEHHE MEXIY EMalIOBHTE
KpHCTalIU U cpellaTa B MUKPOIIOpUTE MIPUUYHMHSBA pa3ceiiBaHe Ha CBETIIMHATA, PE3yATaThT OT KOETO
e Oenus BUX Ha Je3unTe. MUKpOIOpUTe Ha WHQMIITPUPAHHUTE JIC3HH ca 3aITbIHEHH C IUTacMaca
ununrpanr (RI 1.52), xosiTo 3a pa3nuka ot Bojara He ce uznapsisa. Ciiei0BaTeHO, pa3linKaTa B
WHJEKCHTE Ha OTpakKeHWE MEXIy MHKPOIIOPHTE W 37paBHs eMailll e IpeHeOpexUMOo Majka, H
JIe3UUTE Cca CXOIHHU ChC 3aobukamamius ru emaiin (Paris, 2009). Ilpu ToBa momoOpeHHETO BBHB
BBHIIHUS BHJ Ha JIC3HUTEC HACTHIIBA BeAHAra ciiel MHQMWITpHpaHeTo uM. Ilo oTHomeHWe Ha
CTaOMJIHOCTTa HA CTETUYHUS PE3yJTaT, ca MNPOBEJCHU HSAKOJIKO NPOYUBAHHS, C MAKCHUMAaJIHO
npociensBane a0 12 mecera, mpu kKouTo ce HaOmomaBar ctabmmHm pesynratu (Kabakchieva,
2014, Yuan, 2014, Knél, 2013, Eckstein, 2015). H3BectHo e, obave, ye HHOUITPAHTHT MOXKE J1a
abcopOupa murMeHTH OT Kade, 4aii, uepBeHo BuHO (Rey, 2014, Borges, 2014). ITaumenTnte
TpsaOBa Aa OBAAT MpEAYNpPEACHH Ja W30ArBaT KOHCYMAIHATa HAa OIBETSABAIIM XPAaHU W HAIHTKH.
Heob6xoanm e meprogudeH KOHTPOII Ha pe3yITaTa OT HHOHMITPAIATA U TIPH HAJIMIHUE Ha TIPOMSHA
B IIBETA J1a ce MpuInkH penoiupane (Borges, 2014).

WudunrpanusaTa ¢ mracTMacy Ha OeiH IeTHA € Haif-MaJIko MHBAa3UBHATA TCXHUKA, B CPABHEHHE C
KOHBEHIIMOHAIHUTE. BCHITHOCT TOBa € MUKPOMHBA3MBHA MIPOIETypa, a KOJHYECTBOTO IpeMaxHaT
eMaiin e caMo HAKoJIKO MuKpoHa (30-40um) 3a cMeTka Ha enBaHeTo u nonupanero (Paris, 2007).
BaxHo € 5ma ce crmoMmeHe, 4e KpalHHAT €CTETHYEH pe3yiaTaT OT WHQHUIATPUpAHETO Ha OenuTe
(ITyopO3HH TIeTHA HE BHHATH € MPEABUANM, HO OOMKHOBEHO BOJH JI0 3HAUUTEIHO MOAOOpEHHE Ha
BBHIIHUS B[], KOSTO YAOBICTBOPSIBA MAIMCHTA, IOPHU U MPU HEMBJIHO H3Ye3BaHE HAa BCHUYKHU Oeln
yacty Ha JiesusTa (Paris, 2009).

. dacern

Axo NOANOBBPXHOCTHUTE OLUBCTABAHNA Ca TOJIKOBA I[’BJ'I60KI/I, YC HC MOrar JICCHO [1a C€ MpEMaxHaT
C MI/IKpoa6paS’I/IH, 0e3 Ja C€ NPUYMHHU CBPBXYYBCTBUTCIHOCT HWJIIM HECCTCTUYHA 3p0Ha
MOp(l)OJ'IOI‘I/IiI, eMaiinoBaTta TMOBBPXHOCT CC IMOKPpUBA C MOPIECIAaHOBA WJIM KOMIIO3UTHA (baceTa. Tosa
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ce ciyuBa MpH yMepeHa M Texka (ayoposa, ocoOeHO MpH Hajauuue Ha 3aryba Ha emaiiioBa
MOBBPXHOCT. T'Bif KaTO aaXe3usATa ¢ eMaiia e Mo-CUrypHa | NPeIBHINMA, OTKOJIKOTO C JICHTHHA,
MHAMKAIMUTe 3a (aceTw m3uckBar He moBeue oT 30-50% 3aryba Ha eMaiia W TpaHUIM Ha
BBH3CTAaHOBSIBAHETO B MHTaKTeH eMaiin (Akpata, 2001). IpemapupaneTo Ha 360UTE ¢ Qryopo3a 3a
(dacera cnenBa BB3MpHUETHTE OOLIM MPUHLMIM. 3arna3BaHeTO Ha HMHUM3AIHUS PbO, obaue e
HEeCTeTHYHO W IpH 360 ¢ ¢iyopo3a ce m30sarBa npo3zopedausT tun npenapamms (Gilmour, 1993,
King, 1995). Ilpemnoumra ce mnpumokpuBane Ha pexeums pbod (Magne, 2002). Cren
mpemnapupaHeTo 3a ¢acera, ce npemaxsa 0.3-0.5 MM emaiin, HO Tpu 360U c MO-TexKa Gopma Ha
¢byoposa, ToBa MOXKe J1a HE € JIOCTaThuHO 3a W34e3BaHE HAa OLBETABAHMATA. AKO ce HabJoaaBar
OCTaThYHM OIBETSABAHMSA, TC TPsOBa JONBIHUTENHO Ja Ce NIpEeMaxHaT ¢ KaOMHEeTHO m30enBaHe C
25-38% xuaporen nepokcun wiu 35-40% kapOamun nepoxcun (Akpata, 2014). ITpu uzbop Ha
IBST TPAOBa J]a ce MMa IpeNBHJ, Ye 360HUTE, KOUTO MHHEPAIN3UPAT MO-KBbCHO Ipe3 JKUBOTA Ha
WHIUBHAA, ca IO-CHJIHO 3acerHatu or ¢uryopo3a. 3aToBa (hIyOpPO3HHTE OIBETSABAHUS IIPH
MIPEMOJIAPUTE Ca MO-THMHH, OTKOJIKOTO TIPH PE3LHUTE.

EuBane Ha duiyopo3en emaiis. [ToctaBsHeTo Ha (aceTu M KOPOHHU Ha 30U ¢ (IIyopO3a U3UCKBA
aJIXe3MBHO CBBP3BAaHE C KOMIIO3UTHH LIMMEHTH. [IbpBaTa CTBIIKA 3a IOCTUTAHETO HA Ta3W LEN €
CI[BAHCTO HA TBBPAUTEC 3BOHH THKAaHH. TBH KAaTO YacT OT XHUAPOKCHIANATHTA B
XHUITEPMHUHEPATH3UPAHIS MTOBBPXHOCTEH €MAMIOB CIIOH € 3aMEeCTeH OT KUCEIWHHO-YCTONYMBHSA
(iryopamaTut, enBaHETO Ha eMaina e 3arpynHeHo. ChIbp)KaHHETO Ha (IIyop BBB (IIyOpO3HUS
eMaiin 3aBHCH OT Texkectta Ha (ayoposara (Granel-Ruiz, 2010). Ilpoyden e edekrbT Ha
pasnuyHaTa CTeNeH Ha Quyopo3a BbpXy Abl0ouMHAaTa Ha enBaHe (ApI0OYMHATA Ha
JIEMUHEpATH3aIis) Ha eMai, erBaH ¢ 37% ¢ocdopna kucenuna (Al- Sugair, 1999). Pesynrature
MOKa3BaT, 4e AbI00YNHATA HA elBaHe Ha 360u c neka ¢uryposa (TFI 1-3) e cxoqHa ¢ Ta3u Ha 3601
6e3 ¢myopoza (TFI 0). ToBa He e W3HEHAABANIO, 3alIOTO KOHICHTpamusATa Ha QIIyop B
MOBBPXHOCTHUSI eMaill Ha 3p0u ¢ neka Qopma Ha duyoposa (TFI 1-3) He ce pasmuuaBa
3HAYUTENHO OT ToBa Ha 360U Oe3 ¢duryopo3sa (TFI 0) (Richards, 1989). Ilpu 3661 ¢ ymepeHa Gpopma
Ha ¢ayopo3sa (TFI 4), obaye, BpemeTo 3a enBaHe TpsOBa Aa ce YABOH, 3a Ja € TOIyUH IBbJIO0OUHHA
Ha elBaHe, CXOJHa ¢ Ta3u npu HeduryoposeH emair (Richards, 1989). Ilpu 360u cbe 3aryda Ha
noespxHocTeH emaiin (TFI 5+) mpnbounHaTa Ha elBaHe 3aBUCH OT TOBA JalH MOBBPXHOCTHHSAT
eMaiin e 3ana3eH wiu nurncsa (Al-Sugair, 1999).

A/Xe3uBHO cBbp3BaHe mpu ¢uiyopo3a. [IpoBeeHn ca HIKOJIKO JTabOpaTOpHH NPOYYBAHHMS,
u3cnenBamm edexra Ha (uryopo3ata BbPXY CHIIaTa Ha aJXE3WBHOTO CBBP3BaHE HAa KOMIIO3HTCH
IUMEHT KbM eMaiina. [Ipy HIKOM OT MpOy4YBaHHATA TOBBPXHOCTHUSAT XHUIIEPMHHEPATH3HPAH
€MaiiJl € OcTaBeH UHTAKTEH, a IIPU APYTH ca MPeMaxHaTH BRHIIHUTE 2-3 MM eMailll. Y CTaHOBEHO ¢,
Ye 3alma3BaHeTO Ha IMOBBPXHOCTHHS XHIIEPMUHEpPATU3UpAH €Mailll MOBIHsSIBA HEOIArompHUsTHO
cuiara Ha agxe3uBHara Bpb3ka (Ertugrul, 2009). Ot apyra cTpaHa, cujara Ha aJixe3uBHATa BPbh3Ka
HE € MOBJUSIHA OT CTeNeHTa Ha (hIyopo3a, ako MPEABAPHUTENHO CE MPEMaxHe ITOBBPXHOCTHHST
emaiinoB cioit (Ateyah, 2000, Ratnaweera, 2009). ToBa ce o0sicHsBa ¢ (akTa, Y€ HaW-BUCOKOTO
ChIBpXKaHNe Ha ¢uryop e BBB BeHITHUTE 200pm emaitn. Penuia nmpoydBaHMs H3CIEABAT U CHIATA
Ha aJIXe3MBHO CBBP3BaHE IIPH Pa3IMYHU CBBbp3Bauy cucTeMu. Kakto u mpu 3601 6e3 ¢uryoposa,
cUjlaTa Ha BpB3KaTa € IMO-TOJsIMa TNPH aIXE3MBHM CHCTEMH C OT/CTHA CTHIIKA Ha eIIBaHe,
OTKOJIKOTO TpU camoenBaiu aaxesuBHu cuctemu (Ermis, 2009, Ertugrul, 2009, Weerasinghe,
2005).

IIpenuMmcTBa Ha mOpUENAaHOBHTE (aceTH ca OTIMYHATA €CTeTHKA U OHOCHBMECTHMOCT.
JloarurynuaamHo mpoyuBaHe (Granel-Ruiz, 2010) Bepxy 323 moprenaHoBu dacern 3a 3-11
roguHH, choOmaBa 3a 9% ommemsne, 4% ¢pakrypu, 7.7% ruaruBamHa penecus, 21.6%
THHTUBAJIHO KbpBeHE, 3% 3bOHA YyBCTBHTENHOCT, 3% BTOpPHYEH Kapuec. 3a pasiiiKa OT
HOPLETaHOBUTE, KOMIIO3UTHHUTE (haceTH MOKa3BaT MHOTO HEJOCTATBIN: MapPIUHAIHO OLBETSBAHE,
3ary0a Ha MaTepuall, THHTUBAJIHO Bh3IaJICHHE.
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. Koponn

[Tpunarar ce npu TeXKH ciaydau Ha (ayopo3Hu 360u ¢ Hag 50% 3aryba Ha emaiiiioBa MOBBPXHOCT
(Akpata, 2001). daceTuTe 1 KOPOHHUTE, MAKAP M B pa3iMyHa CTETICH, Ca HHBA3UBHU MPOIEIyPH 32
€CTEeTHYECKO PEIICHNE Ha MPOMEHH , IPHYMHEHHU OT 3b0HaTa (ryoposa.

3axmovenue. [lpeanpuemanero Ha JiedueHHe CaMO Bb3 OCHOBA Ha €CTETHUECKOTO BB3MPHUITHE HA
MAHeHTa B HAKOM CIIydad MOXeE Ja ce OKaxe mpuObp3aHo. IIpoyuBaHus mokasBat, 4e JIEKHTE
¢opmu Ha ¢uryopo3a He ca mpodieM 3a HAKOM MAlUCHTH W B TE3W CIy4ad JICYCHHE HE ¢
HeoOxoxumo. ITpn Bcnuky nomoxkeHus, odade, korato (Iyopo3ara BIHSE IICHXOJIOTHIECKH BBPXY
BB3MPHATHETO U CAMOYYBCTBHETO Ha ITaI[MeHTa, Ch3/1aBa My IPOOJIEMH B OOIIYBAHETO U BIIOIIABA
Ka4eCcTBOTO My Ha JXHBOT, € HEOOXOAMMO NpHIaraHe Ha Hai-NOAXOAAIIOTO 3a MHIWBUIYaTHUS
ciyyail neyenre. KoMOMHMpaHETO Ha HAKOJIKO METOJA 32 JICUEHUE 3HAYMTEIHO MOXKE a 0J00pH
BBHIIHKUS BUJA M Ja HaMand HEO0OXOAWMOCTTa OT IIO-MHBAa3MBHM MepkH. HeoOxoammu ca
JIOHTUTYJMHATHY NTPOYYBAHMS BBPXY €(EKTHBHOCTTA M CTAOMIHOCTTA HA ITOJYYCHHUTE PE3yNTaTh
NIPY pa3IMYHUTE TEPANEBTUYHH BBH3MOXKHOCTH CIIPSAMO Pa3IUYHUTE CTETICHH Ha 3b0Ha (uryopo3sa.
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Abstract:

The aim of the article is to conduct a review of the scientific literature about the effect of
laser irradiation on dental tissues and its interactions with dental adhesive systems. A search
is done in the accessible literature sources (PubMed). The review is based on 411 titles found
from which we reviewed 18 and we found controversial effect of different laser wavelengths
on the dentin concerning dental adhesive system bonding effects. The most used lasers for
hard dental tissues preparation are Er:YAG and Er,Cr:YSGG, although Diode and
Nd:YAG lasers cannot cut hard dental tissues, they may also change the interaction between
dentin and adhesive systems. The listed lasers are on focus of this research. Further studies
are needed to reveal the true nature of the interface formed between the laser treated dentin
surface and dental adhesive systems.

Keywords: lasers, dental adhesive system.

Recent years lasers are used for hard dental tissues preparation together with conventional rotary
burs. Although these new devices do not replace the classical tools for preparation, they have their
place as a part of the dental practice. The two main lasers used for hard dental tissues preparation
are from the family of Erbium lasers: Er:YAG (2940 nm) and Er,Cr:YSGG (2780 nm). Because
these wavelengths are at the peak of the water and hydroxyapatite absorption, these lasers present
optimal optical cutting abilities. Due to the software and preset settings, these lasers are used for
numerous procedures in different tissues (soft and hard), not only for cavity preparation but also
for decontamination, conditioning etc. of hard dental tissues. Nd:YAG (1064 nm) and Diode (970
nm) lasers cannot be used for hard dental tissues removal, but can affect the dentin surface. Not
only the wavelength is determining the effect of the lasers on the dental tissues but also the
difference of energy density, frequency, pause duration, relaxation time etc. can influence the
interaction. On the other hand

the properties of the tissue are also important for the final effect — different type of dentin (Lopes,
2015; Kadaras, 2017).

Modern Operative Dentistry requires new adhesive protocols in order to increase the bond
strength between the restoration and the dental tissues. Resin composites have become one of the
most popular materials used to restore primary teeth because of their superior esthetics, durability
and minimal intervention required due to their adhesion to tooth structure. However, resin
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composites require the use of a dental adhesive to achieve a micro-mechanical bond to tooth
structure. Dental adhesives are classified based on their clinical application mode. The first system
is termed etch-and-rinse and is divided into two approaches: three-step and two-step. Three step
etch-and-rinse adhesive systems involve applying phosphoric acid to demineralize dental hard
tissue and then rinsed with water followed by the use of a primer, which typically contains
hydrophilic resin and solvent. The primer solvent is evaporated and a bonding resin is applied and
photo-polymerized. In the two-step etch-and-rinse systems, phosphoric acid is applied and washed
out as in the three-step system. However, in the two-step system the primer and bonding resin are
used in combination and light-cured before the resin composite is applied. The second system is
termed a self-etching primer system, in which the etchant is combined with the primer in a single
application step. The solvent is allowed to evaporate and the adhesive (bonding resin) is applied
and light polymerized. In contrast, the third system contains etchant, primer, and bonding resin in
a single application, and is know as an all-in-one or one-step self-etching system (Manchorova,
2010; Thanaratikuli, 2016). In fact, laser irradiation with any settings can be applied in any step of
the different dental adhesive system in an attempt to optimize the protocol for dentin bonding.

Bor-Shiunn Leea and al. tested the tensile bond strength and analyzed the resin-dentin interface
among bur-cut/acid-etched, Er,Cr:YSGG laser-ablated/acid-etched and Er,Cr:YSGG laser-ablated
human dentin using one step system. The Er,Cr:YSGG laser was used at energy setting 3.5W and
20 Hz

with water spray. Forty specimens were used, ten of each group. The dentin-resin interface treated
with Er,Cr:YSGG laser irradiation before acid etching demonstrates numerous resin tags
converging into a bulge and then diverging again. The length of resin tags is greater than 100 pm.
Same length appears when using high-speed diamond but and acid etching, although resin tags
have a cylindrical shape. The dentin-resin interface that received Er,Cr:YSGG laser irradiation
only demonstrates a pattern similar to that of bur-cut/acid-etched treatment. Resin tags in a
cylindrical shape penetrating into the dentinal tubules is seen but no bulge configuration is found.
No statistical significant difference is found between the tensile bond strength when using bur-
cut/acid-etched and laser-ablated/acid-etched technique. Er,Cr:YSGG laser irradiation affects
adversely adhesion of resin to dentin but acid etching following laser irradiation could increase the
tensile bond strength as high as that of bur-cut/acid-etched human dentin. Using Er,Cr:YSGG only
shows significantly lower bonding strength (Leea, 2007).

Meri¢ G. and al. tested the microshear bond strength between resin and the Er,Cr:YSGG laser
irradiated dentin and evaluated the topography and morphology of the resin-dentin interface by
micro-CT. Er,Cr:YSGG laser irradiation promoted morphological changes within resin-dentin
interfaces and  negatively  influenced the bond  strength  (Merig, 2016).
Yildirim T et al. evaluated the effects of Er,Cr:YSGG laser frequency on micro tensile bond
strength of a two-step self-etch adhesive to dentin after 15 month water storage. Thirty-five teeth
were used, 5 for each group. Laser irradiation resulted in significantly lower bond strengths when
compared to bur treating. There was no significant difference between the effects of different laser
frequencies on bond strength (Yildirim, 2015).
Vohra F et al. did a study to evaluate the surface treatment of dentin with Er,Cr:YSGG laser in the
presence of etch-and-rinse and self-etch adhesive systems on their shear bond strength and micro
leakage. Eighty specimens were used, 20 of each group. The lowest bond strength was achieved in
laser prepared phototherapy group bonded with self-etch (LSE-11.87 +1.21). The maximum bond
strength score was observed in non-laser-etch and rinse group (NLER-23.66 +2.56). The highest
mean micro leakage was observed among laser bonded with self-etch specimens. The lowest
micro leakage scores were seen in group treated with non-phototherapy etch and rinse regime
(Vohra, 2018).

In another research Almojaly SA stated that Er,Cr:YSGG for dentin surface treatment has the
potential for clinical application in comparison to conventional conditioning technique. Increasing
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the distance of laser application and time of irradiation has significant effect on the shear bond
strength and microleakage scores of dentin bonded to resin composite (Almojaly SA, 2019).

Er:YAG laser surface treatment (regardless of used parameters) did not affect the bonding strength
to superficial dentin after thermocycling compared to the control group. Significantly lower bond
strength was measured after thermocycling in the groups using teeth prepared to reveal the deep
dentin compared to the groups using the superficial dentin preparations (Karadas M, 2017).

El Haddar et al. presented a study in order to compare the microleakage of dental surfaces bonded
with three different self-etch adhesive systems and treated with Er:YAG laser and bur and found
no difference between the groups (El Haddar, 2016).

Zhengdi HE et al. investigated self-etching bonding systems penetrating in sub-surface dentin
layer after Er:YAG laser irradiation and micro-shear bonding durability over a period of 1 year.
The effects of Er:YAG laser irradiation on remaining dentin promote changes in the dentin
adhesive interface that negatively affected dentin bonding. No hybrid layer formed when two-step
and one-step adhesive systems were used to Er:YAG lased dentin and funnel shaped tags along
the interface were observed. The bond strengths of self-etching bonding systems to Er:YAG lased
cervical dentin were significantly decreased after long time water storage. The tested bonding
systems in this research were found not suitable for Er:YAG lased dentin adhesive restoration in
long term duration (Zhendi, 2017).

Another study which compares the tensile bond strengths of four different one-bottle self-etching
adhesive systems with Er:YAG laser-irradiated dentin concludes that Er:YAG laser-prepared
dentin can perform as well as bur on tensile bond strength, and some of the one-step one-bottle
adhesives are comparable to the total-etch adhesives in tensile bond strength on dentin (Jiang,
2013).

No significant differences in shear bond strength have been determined between the total-etch
adhesive applied groups with regard to etching types. SEM analyses revealed that hybrid layers
obtained in Er:YAG laser-irradiated dentin exhibited more irregular and non-homogeneous pattern
than the conventionally prepared dentin. In conclusion, AdperSE Plus demonstrated superior
results in Er:YAG laser-ablated dentin compared to bur-prepared dentin (Guven, 2015).

De Freitas Brianezzi et al. investigated the effect of laser diode irradiation on the degree of
conversion, water sorption and water solubility of two-step total etch and one step universal
bonding systems in an attempt to improve their physico-mechanical resistance. Diode lasers affect
the polymerization process of simplified dentinal bonding systems and any strategies that could
reduce their susceptibility to hydrolytic degradation are desirable, as most of their failure is
attributed to this limitation. However, residual water in the hybrid layer leads to hydrolytic
degradation, impairing the polymerization of the dental adhesives and increasing their
solubilization. Diode laser irradiation immediately before photo polymerization increases the
degree of conversion of the simplified dentinal bonding systems due to the solvent evaporation
promoted by the increase in temperature and radical mobility and does not result in significant
differences in changes of the water sorption or water solubility. Diode laser irradiation with
simplified adhesive systems already applied to dentin, but prior to polymerization, is a promising
alternative for achieving higher bond strength values (De Freitas Brianezzi, 2017; Maenosono,
2015).

Using diode laser after application of primer or bond with three step adhesive systems does not
show statistical significant differences of the tensile bond strength after 7 days. After 12 months,
the specimens irradiated with diode laser after application of the bond show significantly lower
tensile bond strength than the non-irradiated and the irradiated after primer. Homogeneous similar
tags were observed when the diode laser was irradiated after bond application and when was not
used. Longer tags were observed when the laser was irradiated after primer application but still
this does not improved the tensile bond strength after 12 months.
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Irradiating two-step self-etch adhesive system after application of the primer or after the bond,
shows significantly higher tensile bond strength after 7 days, but shows no differences after 12
months.

Tags were produced and maintained associated after diode laser application after primer
application. Thin tags were observed in control group and when diode laser was applied after bond
application. Within all specimens, hybrid layer was found.
The three step bonding system without irradiation has the highest tensile bond strength after 12
months. This proves, that using diode laser after application of primer or bond, does not improve
tensile bond strength after 12 months, even when there are longer tags (Zabeu, 2018).

Treatment with Nd:YAG laser prior to photo polymerization of the adhesive systems significantly
increased the bond strength to dentin substrate. There were more resin tags in the sample on which
Nd:YAG laser was applied when compared with the sample in which no irradiation was applied
and the presence of resin tags with well-defined terminations in dentinal tubules. Enamel samples
subjected to laser irradiation presented the highest bond strength values, although the difference
was not statistically significant when the enamel was not laser irradiated (Marimoto AK, 2013).
When compared, Nd:YAG laser application on the dentin surface, prior to the adhesive
procedures, resulted in a thinner hybrid layer with fewer resin tags, Er:YAG laser application on
the dentin surface, prior to the adhesive procedures, did not allow the formation of a hybrid layer
but formed resin tags (Ghiggi, 2010).

There is no golden standard for optimal preparation and etching of hard dental tissues with Erbium
or other laser wavelengths. The acid-etch technique remains mandatory even after laser
conditioning, for both enamel and dentin. The denatured layer created through laser irradiation has
been considered to be responsible for the decrease in bond strength of adhesive systems to
irradiated dentin. Although studies show longer tags after laser ablation, that does not improve the
strength of the sealing between the dentin and the adhesive system. The bond strength of laser-
prepared dental hard tissues cited in the literature is often controversial.
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AHKETHO MPOYYBAHE CPEJ 3bBOTEXHUIIA OTHOCHO
POJISAITA HA Bb3CTAHOBSABAHETO HA RUGAE PALATINAE I1PH
HEJIX TIPOTE3U BbPXY 'OBOPHATA ®YHKLUA
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QUESTIONNAIRE SURVEY AMONG DENTAL TECHNICIANS ABOUT
THE ROLE OF THE RUGAE PALATINAE RESTORATION IN TOTAL
DENTURES ON THE SPEECH FUNCTION
Madjead Husein
PhD student at the Department of Prosthetic Dental medicine, Faculty of
Dental medicine, MU — Plovdiv

Abstract:
Prosthetic treatment with total prostheses is often associated with speech defects, mainly
when talking to the consonants, especially the linguo-palatinal sounds.

Aim: Degree of dental technician awareness of the influence of the factor restoration of
rugae palatinae in the total dentures on speech.

Materials and methods: Units of observation were 84 dental technicians in Bulgaria. The
survey was conducted for 5 months - from the beginning of January 2018. Dental technicians
participating in the survey are from 19 cities.

Results and discussion: The results of our study on the influence of rugae palatinae on
speech function show that 65.50% of the dental technicians believe, that the individualization
of the total dentures and the inclusion of rugae palatinae has an influence on phonetics.

Conclusion: The results of the study show that more than 50% of surveyed dental
technicians report that the inclusion of rugae palatinae in dental prostheses has an effect on
phonetics.

Key Words: rugae palatinae, total dentures, speech function

[TpaHaTa 3aryba Ha 350K TPHUMHSABA TpalfHM TOBOPHU HapymieHUs. CHeMaeMuTe IelH
IPOTE3M MOraT 4YacTHYHO Jia paspemraT To3u npobieM. B crnenmanmsupanara smreparypa ce
cpo0IaBa 3a MHOTO HPOTHBOPEUNBM TBBPACHHS OTHOCHO BIHMSHHETO HA PasnH4Hu (hakTopwy,
BJIMSENH BbPXY KaUECTBOTO HAa TOBOPHATA apTUKYJIALHSL.

OmmTrTe Ma OBbJAaT BE3CTAHOBEHH rugae palatinae ca criopau. [Ipu n3cnenBane Ha roBopa
C MOMOIITa Ha aKyCTHUCH aHAIW3 M aHaliM3 3a pa30MpacMOCTTa HA pedyTa HIKOH aBTOPH
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yCTAHOBSIBAT 3HAYMTENHA pasiuka B roopHara ¢yHkuus.(1) [lanmenture, mpu KOUTO mpoTe3ata e
OWya WHAWBUAYAITHO U3pabOTeHa ¢ BKIIIOYEHHU rugae palatinae moka3BaT mo-q00pu pe3yaTaTd OT
T€3W, C MPOTe3u 0e3 MHIMBHUIYATHU XapaKTEPUCTHKU (KAKTO MpPU MPOTE3H, M3PabOTEeHH OT
aKpIJIOBa TTacTMaca, Taka U OT TepPMOIDIACTHYSH MaTepuan).(2, 3, 4)

LEJ:

IlenTa Ha aHKETHOTO IPOYYBAaHE € Ja CE YCTAaHOBH CTENECHTa HAa HH()OPMHPAHOCT HA
3b00TEXHHULUTE OTHOCHO BIMSHUETO Ha (hakTOpa BH3CTAHOBSIBAHE Ha rugae palatinae mpu menu
IIPOTE3U BBPXY FOBOPA.

MATEPHAJI U METO/IUKA:

Enunnnum Ha HaOmronenue O0sixa 84 3p00TeXHHUKA Y HAC. AHKETHOTO MPOYYBaHE € MPOBEICHO
B TMPOJBIDKEHIE HAa 5 Mecella — OT HayaloTo Ha Mecell sitHuyapu 2018 r.. B npoy4BaHeTo yyacTBat
3p00TEeXHHUIM OT 19 HaceIeHn MecTa, OT KOUTO BCUYKH Ca TPajioBe.

VYdyacTrero Ha 3b0OTEXHUIIMTE B MPOYYBAHETO € CIy4ailHO, Oe3 mpeaBapHuTeieH u30op, Ha
JIOTAPHEH MPUHIIUII, KOSTO 00YCIIaBs PEIPEe3eHTAaTUBHOCTTA Ha U3BA/IKATa.

Ha ydacTHumnure Oemie 3ajaBaH BbhIpoca ,,OKa3Ba JIM BIMSHAE Bh3CTAHOBSIBAHETO HA rugae
palatinae mpu u3paboTKaTa Ha HeTH MPOTE3H BbPXY roBopHaTa (PYHKLMS HA MalueHTuTe?*

PE3YJITAT U OBCBXKJIAHE:

Pesynaratute OT HaIIETO M3CIEABAaHE 3a BIMAHHETO HAa BB3CTAHOBAAHETO HA rugae
palatinae BBpXy ToBOpHaTa (pyHKIHUS MOKa3BaT, e 65,50% OT 300TeXHUIINTE ca HA MHCHHE, Ye
UHIUBUIYaTH3UPAHETO HA ILEIUTE NMPOTEe3M M BKIIOYBAHETO HA rugae palatinae okas3Ba BIUSHUE
BBpXY horeTnkara(dur. 1). 22,60 % ca Ha MHEHHe, Ye BKIIFOYBAHETO Ha rugae palatinae He oka3Ba
BJIMSIHHE BBPXY roBopHaTa QyHKIus, a 11,90 % - He Morat Jja npeleHsT pojsTa uM.

3vboTexHuym

70-0000 65.50%
60.00%
50.00%
40.00%
30.00% 22.60%
20.00% 11.90%
o B

0.00%

HE HE MOTA OA OMNPEOENA
| JA JHE EHE MOTA JA ONPEAENA

®ur. 1 MHeHue HA 3b00TeXHNIH OTHOCHO BJIMSIHMETO HA Bb3CTAHOBSIBAHE HA rugae

palatinae BbpXy ropopnara GpyHKuus
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B cnenmanu3upaHara Jureparypa Jpyru aBTOpH MOTBBPXKIABAT IIOJyYSHUTE OT HAC pe3yaTaTu
OTHOCHO POJISITa Ha BE3CTAHOBSABAHETO HA rugae palatinae 3a roBopHaTa (HYHKINS IPH
n3paboTBaHe Ha 1eu npotesu. (5, 6, 7)

3AK/IIOYEHUE:

[TpoBeneHOTO aHKETHO NMPOYYBaHe MOKa3Ba, ye 43,40% oT 300TeXHUIUTE HE ca Ha SICHO WX
HE MOTaT Jla OIpeNeNAT BIMSHIETO Ha BH3TAHOBSIBAHE HAa rugae palatinae mpu u3paboTBaHETO Ha
LeJu NpoTe3u BBPXY (oHeTHkara, aokato 56,60% mokas3Bar, 4e OLICHSABAT BIMSHUETO Ha
BB3CTAHOBSIBAHE Ha rugae palatinae BbpXy roBOpHaTa (OyHKITHS.

BucokusT oTHOCHTENEH AN Ha oTpumarenHuTe oTroBopu (22,60 %) u Ha Te3H, KOUTO He
Morart na onpenensat (11,90 %) e moka3zare, ye 3b00TEXHUIIMTE HE ca 3all03HATH C BIMSHHUETO HA
rugae palatinae BppXy ropopHaTta (GyHKUUS U 10 KaKBa CTENEH T MOXxe Aa Obae momoOpeHa mpu
WHIMBHIyalIU3UpaHe Ha JICUCHHETO CIIOpe] MOTPEOHOCTUTE U 0COOEHOCTHTE Ha NMAlUEHTHUTE.
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INVESTIGATION OF INFLUENCE OF DISINFECTING AGENTS
TOWARDS TWO GROUPS OF RELINING MATERIALS
MADJED HUSEIN1, MARIA HRISTOZOVA2,
MOMCHIL RUSEV2, IOANA GEORGIEVA2

(1) - PHD-STUDENT, DEPARTMENT OF PROSTHETIC
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(2) - DEPARTMENT OF PROSTHETIC DENTISTRY, FDM,
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Abstract:

The aim of the current study is to investigate the discoloration of some soft relining materials
/SRM/ caused by disinfecting agents.

Materials and methods: Ufi Gel Plus (VOCO); Flexacryl Soft (Lang); Villacryl Soft
(Zhermack) — soft relining materials were used. The samples were exposed to Hyposol
(sodium hypochloride) and Corega Tabs for a week. These two disinfectants were chosen,
since they are amongst the most commonly used and probably the cheapest on the market.
The visual method of observation was applied. 120 students were included, answering
questions from a questionnaire.

Discussion: Disinfecting agents have adverse effect towards silicone and acrylic materials.
This problem should not be underestimated both by the clinicians and the patients. The
comparative results reveal that Corega Tabs are not so aggressive and should be considered
a good option in the fight with the pathogenic microorganisms.

Conclusion: The results show that disinfectants have adverse effect on the color stability of
SRM. The dentists must have this discoloration problem in mind, when advocating different
disinfecting agents . This shortcoming could be solved by decreasing the exposure time for
example.

Key words: discoloration, disinfectants, relining materials.
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]_ICJITa Ha HAaCTOAIIOTO U3CJICABAHC € Na C€ NPOYYHU IMPOMSAHATA B IBETA HA HAKOU MAaTCpUaIN 3a
peba3zanus, TOMIOKEHN Ha ISHCTBUETO Ha JIC3MH(EKTHUPAIITH areHTH.

Martepuanu u METOIU:

Pebazupamure MaTepruai BKIIOUCHH B M3CIEIBAHETO OsIXa HA BUHII-IIOIHUCHIOKcaHoBa /VPS/:
Ufi Gel Plus'; i nmonumernn-merakpuaaria /PMMA/ ochosa Flexacryl Soft’; Villacryl Soft’.
PastBopuTe Ha umeTo AeicTBHE OsiXa MOJIONKEHH OOpaslHUTe B NPOABIDKCHHE HA €lHAa CeAMHIA
6sXa CHOTBETHO: XHIOXIOpHa-3% /Hyposol/* u Tabnerku 3a mouncrsane — Corega Tabs®. 3a
HenTa Ha m3cienBaHeTo m3pabormxme 90 ommTHM 00pas3mu, ¢ pasMepu: auamMersp D=20mm u
jgebenuHa 2.5mm. 3a HammpaBaTa Ha TeljlaTa M3IIOJI3BaXMe pas3riiodseMa MeTalHa mpec-gopma ¢
NpUCTaBKa 3a IMUIMHAPUYHU Tena /¢ur.l/. Matepuanute 6sxa paszgeneHu B 9 rpymu ¢ no 10
OITMTHHU Teja BCSKa, BKIIOYMTEIHO TPH KOHTPOJHH rpynu ¢ no 10 Tema oT BCekn martepuan 3a
CpaBHEHHUE.

L

®@ur.1 IIpec-dopmara ¢ mpucTaBKaTa 3a MIIHHAPHIHU TeNa

3a OTUUTaHE U CPaBHSBAHE HA PE3YNITATUTE, BB3IPUEXME GU3YanHUsi Memod. Tol e euH OT
Hal-4ecTo MpWIaraHuTe, JICCEH 3a W3IBJIHCHHE, JOCTBIICH M HE HM3MCKBAIl CKBIIO CTpyBaIla
TEeXHUKAa U CIenuanHo oOydeH 3a IenTta mHepcoHan. M3paboTuxme aHKETHH KapTH, KOUTO
npegocTaBuxMe 3a nombiBane oT 120 aHkerwpaHu. B mpoyduBaHeTo ce BKIIIOYMXA CTYIEHTH OT
IBPBU U BTOpU Kypc. OT Tx 72 xeHu u 48 Mbxe.

HW3cienBaHeTo ce TpoBene B TPH ITOCIIEOBATENHN THH HPH CXOTHH aTMOC(hEPHH YCIIOBHS, 110
€IIHO U CBIIO BpeMe OT AeHoHommeTo /Mexay 10 u 12 gaca mpemu oben/, Ipu cTalfHa TeMIepaTypa,
Py KOMOMHHPAHO OCBETJICHHE B IIOMEIICHHETO /€CTECTBEHO M JIyMHUHHCIIEHTHO/, TIpH €JHAaKBa
WHTEH3MBHOCT Ha CBeTJIMHaTa. ThbH Kato TS € KpuTHYeH (akTop IpH  IBETOONPEIEISHETO,
n3non3Baxme anapara Esthetic eye /Roident/. Toii pa3nosara ¢ BACOKOKa4eCTBEHH TTOIYIPOBOTHUKOBU
LED, xouto oOe3meuaBaT W3TOYHHMK Ha CBETJMHa C IBeToBa Temmeparypa 5500K, unzmekc Ha
npenaBaHe Ha 1Beta — 92Ra u sipkoct Ha cBeriiHara 100Lux/¢uwr............. /.

'Ufi Gel Plus — VOCO
*Flexacryl Soft — Lang
*Villacryl Soft— Zhermack
*Hyposol — Prevest Denpro Ltd.
>Corega — GlaxoSmithKline
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@ur. 2. AnaparsT Ha pupmaTa Roident
Beeku eyH 0T aHKeTHpaHUTE O€ OMOJICH J1a CPaBHH HACTBIIIIATA IIPOMSIHA B H3CBETIIIBAHCTO
/HOTBMHSIBAHETO/ HA LIBETA HA HM3CJICABAHUTE OMUTHH OOpAa3LH, CPABHEHH C KOHTPOJHUTE TPYIIH.
PesynraTure 0T H3CIIEABAHETO CE PEACTABUXA B aHKETHA KapTa.

PesynraTtn u oOckxaaHe:

O6wo
70.00% 65.83%

60.00% -—53:33% 55.83%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

Ufi-Gel plus Flexacryl soft Villacryl soft

B CtaHa no-ceeTbn1 M be3 npomaHa M CraHa no-TbmeH

Juarpama 1. O61110 OTTOBOPHIIH Ha BBIIpOCa
»IIpoMeHst 1 ce criopen Bac 1iera Ha u3cneBaHUTE MaTepUaly CIe €JHOCEIMUYCH IIPECTOH B
3% pa3TBOp Ha XHUIIOXJIOPUA?/B IPOLIEHTH/

Pe3yHTaTI/ITe OT OTIrOBOPUTE HA TO3U BBIIPOC OTYCTIMBO IIOKA3BAT, Y€ HATPUCBUAT
XHITOXJIOPU BOJH A0 IPACTUYHO M3CBETIsIBaHe Ha omuTHUTE 00pasuu ot Ufi-Gel plus u Flexacryl
soft, mokato marepmansT Villacryl soft ocraBa 0e3 ceImecTBeHa mpomsHa, cropen 55.83% ot
aHketupanute. ToBa ce ABIDKM Ha OT/AENCHHS aTOMEH KHCIIOPOJ, KOWTO BB3ICHCTBA U HA JIBETE
TPYIH H3CJICABAHM MAaTepHald /aKpWIHH W CHIMKOHOBH/. THH KaTo XHUIOXJIOPHIBT HMa
MOAYEPTAHO AaHTHOAKTEPUATHO JeHCTBHE, TOH MMa M MHOTO IIUPOKO MPHIIOKeHUe. B neHTaiHara
MEIWIMHA C€ H3IOJ3Ba B Pa3NuuHU KoHueHTpammu /ot 0.5% mo 5.25%/. Bowmpeku cBoeTo
JIOKa3aHo JeHCTBHE CIPSIMO PA3IMYHUTE BUIOBE MUKPOOPraHU3MH /OaKTepu, BAPYCH, MbOUYKH U
criopr/, He TpsiOBa Ja ce TpeHeOpersa HETOBOTO AarpecMBHO JEHCTBUE, KAKTO KbM
MaKpOOpraHu3Ma, Taka U KbM Pa3IMYHUTE CTOMATOJIOTMYHH MaTepHalld /IIACTMACH, CHINKOHH,
crmaBu/[1,2]. OcBeH TOBa XJOpa MOXe Jla MPOHUKHE B IBIOOYMHA IO HSIKOIKO MUJIAMETpa B
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IU1aCTMAaCUTEC U B MOCJICACTBUE Ja C€ U3JIbYUYBAa B yCTHATa KyXHWHA. Tosa 61/1 IpeaACTaBIsABAIIO
pooieM 0coOEHO TPH aJIeprUIHU KbM TOBA BEIIECTBO manuenTu. ETo 3amo tpsidBa 1a ce BHIMaBa
C HEroBOTO H3IIOJI3BAHE B JKEJIAHUETO CH Jia Ce CIOpPaBHM C JajeH maroreH. [IpuckenuHsBame ce
KbM CTAaHOBHUIIICTO HA APYTU HU3CICOOBATCIIN, KOUTO CMATAT, Y€ IMPU HATTUIHUECTO HA MPM, ’I“prGBa
WK ]a C€ U3M0JI3Ba HATPUEB XUIIOXJIOPHL C TIO-HUCKA KOHIIEHTPAIIUS, HITH JIa C€ HaMaJld BPEMETO
Ha excno3utus [3,4,5].

O6uwo
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Ufi-Gel plus Flexacryl soft Villacryl soft

B CraHa no-ceeTbs1 M bes npomaHa & CraHa no-TbmeH

Jmnarpama 2. O6110 OTTOBOPHUIIM Ha BBIIPOCa
,,JIpOMeHs I ce [BeTa Ha M3CIIeABAaHUTE MAaTEPHAIIH Clle]] €THOCEIMHUYHA Ie3UHPEKIUS C
pa3TBOprMH TabneTHH Gopmu?*/B MPOLECHTH/

PesynraTute OT TOBa W3CIEIBaHE IIOKAa3BaT, 4Ye pa3TBOPHUMUTE TabinetHH (opmu 3a
Ne3uH(EeKIrs He OKa3BaT TOJKOBA JIPACTUYHO BB3ACHCTBHE BBHPXY IIBETA HA M3CIEIBAHWUTE TENa,
KAaKTO HaTpUeBHsA XUNoOxJopuj Harnpumep[6-9]. [loBedye OT mojoOBHHATA OT YYaCTHHUIIUTE B
W3CIIEIBAHETO CMSTAT, Y€ T€ HEe BOJAT JIO IMIPOMSIHA B IIBETA Ha MaTepuanuTe. EMMHCTBEHO TaHHHUTE
3a marepuaina Flexacryl soft ce pasmmuaBaT or 00mOTO MHeHMEe M cropen 62.50% OT BCHYKH
aHKeTHPaHW TOH cTaBa MO-ThbMEH. ToBa o3HauaBa, 4ye TabieTHUTE (GOPMH ca €IHO Pa3syMHO
CpPE/ICTBO 3a JAe3UH(MEKIMS HEe H3UCKBAIO CIICIIMATHA YMEHUS, CIIOKHHU U CKBIIH YCTPOICTBA U ca C
HUCKa cebecToHHOCT. Te ChIlo MMAT JOKa3aHO aHTUOAKTEPHUAHO JIEHCTBUE U YCIEITHO CE CIPaBsT
C ITOBEYETO IMaTOTeHHN MUKPOOPTaHH3MHU.

3akiroucHue:

Teil KaTo MOBEYETO MAIMEHTH C MPOTE3H Ca BB3PACTHH XOpa, T HE OuXa HMalH
3aTpyHEHHsS C  W3MOJ3BAaHETO Ha pPa3TBOpUMH TabjeTu 3a Ae3uHpekuus.. Boumopeku, de B
KOHKPETHOTO m3ciienBaHe Osxa m3nonzBaHn Corega Tabs, cMsATame 4e W OCTaHAJIHTE TAOJICTHH
(hopmu Ha mazapa, Ouxa UMaHl CXOIHO JACHCTBHE.
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MUHHUMAJIHO UHBA3BUBHA XUPYPI'MUYHA TEXHUKA 3A
JIJEYHEHUE HA UH®PAOCAJIHU ITAPOAOHTAJIHU JE®EKTHU

bornan Kpbcres, UBan ®uinnos
Kareapa OneparuBHo 3b00/1euenue u Engonontus, @akynarer no
Jenramna Meauuuna, Meauuuncku YHusepcuter- [lioBaus,
rp. IlnoBaus, bearapus

MINIMALLY INVASIVE SURGERY TECHNIQUE FOR TREATMENT
OF INFRAOSSAL PARODONTAL DEFECTS

Bogdan Krastev, Ivan Filipov
Department of Operative dentistry and Endodontics, Faculty of Dental
Medicine, Medical Univeristy Plovdiv, Plovdiv, Bulgaria

Abstract.

In the last decade, the possibility and need for less invasive periodontal surgery to reduce
intra and postoperative complications has increased. In the field of periodontal surgery, one of the
first pioneers are Harrel & Rees. They offer minimally invasive surgery-MIH to reduce the
surgical wound, reduce flap size and minimize reflection, to gently handle hard and soft tissues.
Cortellini & Tonetti propose the use of the Minimally Invasive Surgical Technique-MIHT, which
aims at minimal wound, blood clot stability and primary healing. This philosophy is further
developed through the Modified MIHT, which includes the concept of space maintenance for
periodontal regeneration. Minimally Invasive Surgery is a term that describes the application of
very precise and delicate surgical procedures requiring magnifying devices (magnifiers,
microscopes), microsurgical instruments, and materials. Cortellini & Tonetti offer the use of an
operating microscope in periodontal regenerative techniques, and report increased capacity in soft
tissue manipulation, which increases the potential for primary healing by 70% with standard
surgery to 92% with microsurgery.

Key words: minimally invasive surgery technique, infraossal defects, probing pocket depth,
clinical attachment level, gingival recession

YBon

B mocnemHOTO JeceTHIETHE ce YBENMYaBa BB3MOXKHOCTTA M Hy)KIaTa OT MO-Majik0 MHBa3WBHA
MapOJOHTAJIHA XHPYPrHs, C KOSATO Ja C€ peayuupaT HHTpa- M CIel- OIePaTHBHUTE
ycnoxxuenusi(Cortellini, 2012). Eanu oT ocHOBONOJIOXKHUIUTE B cepara HA NapoJOHTAHATA
xupyprus ca Harrel&Rees(Harrel & Rees, 1995). Te mpeanarat npuiioxXeHHETO Ha MUHHMAITHO
uHBa3uBHATa xupyprus /MUX/ ¢ men HamansHe obOeMa Ha OIEpaTWBHATA PaHa, CHOTBETHO
pa3sMepa Ha 1amM0OTO, KOETO Ja € C MUHHMAIHO Pe(ICKTHpaHEe, KOETO JaBa BB3MOXKHOCT
TBBPIUTE U MEKUTE ThKaHW Aa ObAaT oOpadoTBanu BHuUMareiaHo. Cortellini& Tonetti(Harrel &
Nunn, 2001), (Cortellini & Tonetti, 2001) uCKyTHpaT H3MOA3BAaHETO HAa MHHUMAIHO
WHBa3WBHATa xupypruuHa texHuka /MUXT/, uusaTo nen ¢ MUHUMAaNHA paHa, cTaOWITHOCT Ha
KPBBHHUS ChCHPEK M IIBPBHYHO 3apacTBaHe. TasW Wpaes € Jopa3BUTa upe3 Moau(pHuImpaHaTa
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MUXT/M-MUXT/(Cortellini & Tonetti, 2009), KOATO AOMBIHUTEIHO BKIIIOYBA KOHIICIIIUATA 32
MPEIOCTaBIHEe Ha MACTO 33 MAapOAOHTANHA pereHeparysl. MUHIMaIHO MHBAa3UBHATA XUPYPTHUS €
TEpMUH, KOWTO ONKMCBA AIUTMKALMATA HA MHOIO MpPELM3HH XHUPYPrUYHHM MPOLEIYpH, 32
OCBILECTBABAHETO HAa KOWTO ca HEOOXOAWMH Ha0Op OT CHCHHATN3UPAHH YBEIHMIUTEIHI
ycTpoifctBa (Jynn, MHKPOCKOIIH), MUKPOXUPYPTHYHA MHCTpyMeHTH u Martepuamu. Cortellini&
Tonetti(Cortellini & Tonetti, 2001), (Cortellini & Tonetti, 2005a) npeanaraT BbBEXKIAHETO Ha
OIlepaTHBEH MHUKPOCKON IPW TAapOJOHTAHHUTE PEreHEpaTHBHU TEXHWKW, KaTo ChoOIIaBaT 3a
YBEIIMYCH KalaluTeT IPU MaHUITYJIUPAHETO Ha MEKHUTE ThKaHU, KOCTO yBEINYaBa IMOTECHIMANA 32
IBPBUYHO 3apacTBaHe oT 70% Ipu cTaHmapTHA XUpyprus, 10 92% npu MUKPOXUPYPTHTA.
Marepunanu 1 MeTOIH

O6pabotenu ca 49 undpaocannu nedekxra /MI/, va 28 mpxe u 21 xenu, ¢ INFRA>
3mm, Ha TOpHa WM Ha JOJIHA YEJIOCT, IPH BCHYKH TPYNH 360H, MOAOPAHN CHOPER KPUTEPHHUTE
Ha Lang NP et al.l(Lang & Mombelli , 2013), Persson et al. 1998, Steffensen B, Weber H-P, 1989.
Kputepuure 3a uskinrouBane Ha mauueHtute ¢ U] ca 3aumctBanu ot Atlas of Oral Implantology
Second Edition. 1999(Cranin, Klein, & Simons, 1999). He cme o6paborBanu M/ mpu mymaqu.

3a nenure Ha MUXT 06sxa U3MOI3BAHHU:
1. YnrpasBykos anapar Piezon Master400™ (EMS, Nyon, Switzerland) ¢ nakpaiiauiu tan P u S;
2. Asromaru3upaHa mnapopoHTaiHa coHpa- Florida Probe™ (Florida Probe Corporation,
Gaiensville, USA);
3. VBeIWUYUTETHH OYHIIa — IPU3MaTUIHU JTymH 6.0X. PaboTHa nbmxuHa- 340 MM;
4, I'peiicu xropetn— (Hu Friedy®, Ghicago, IL, USA) 3a npemaxBaHe Ha TpaHyJallMOHATa ThKaH
OT KOCTHUSI Ae(eKT;
5. Ckammenmmn- Homep 15 (Stoddard®, Letchworth Garden City, Hertfordshire, England) 3a
HHTPACYJIKYJIapHU pa3pesu;
6. Konmu- pesopbupyemu - Marlin violet 5/0 (polyglycolic acid, braided coated, HR17) (Catgut
GmbH, Markneukirchen, Germany) 3a MmoguduIpaH 0CMOPKOBH/ICH IIICB;
7. ®uznonoruuex pa3rBop- Sol. NaCl 0,9% (Axrasuc EAJl, Codust, Beirapns) - 3a mpoMuBKa Ha
OTIEPAaTUBHOTO IIOJIC;
8. Metponnnazon ¢peseanyc 500 mg/ 100 ml (Frezenius Kabi Deutschladn GmbH, Bad
Homburg, Germany), 3a mpoMHBKH Ha OIIEPATHBHOTO TIOJIE.
Juarsocrunupanero Ha W/ € U3BbpLICHO Ype3 CTAHJAPTHU WIXA AUTUTAIHU: PETPOAIBEOIAPHU
HHTPAOpalHH CeTMEHTHH peHTreHorpagmu mo Dick, perpoanBeosapHEH  CerMEHTHH
peHTreHorpaduu Mo mapaneiHaTa TEXHHKA, WHTPAOPAIHU PETPOANBEONAPHU CErMCHTHH
pentreHorpaduu B 3axarnka, OpronantoMorpaduu, cropes] MbpBOHAYaIHATA PEHTICHOBA CHUMKA,
C KOSITO € NPHET MalUeHTa.

3a crarucTrdecka oOpabOTKa Ha JAaHHUTE CME HM3IOJ3BAIM CTaTUCTHUCCKH CO(TyepeH
maker SPSS™ v.16.0 (IBM® Corporation, Armonk, New York, USA). 3a menure Ha
IIPOYYBaHETO ca M3I0JI3BaHU AECKPUNTHBEH aHaiIu3 U paired sample T-test.

Ilpn  KIMHUKO-NMUATHOCTHYHUTE MPOYYBAHHMS €  H3ION3BaHa  aBTOMAaTH3WpaHa
naponontaiana couza Florida Probe ™ (Florida Probe Corporation, Gainsville, USA) ¢ no3upan
Hatuck 15N. Upes HeliHua codTyep Ha KOMITIOTBP CME 3alUCBaIH MIbPBOHAYATHUTE CTOHHOCTH
Ha mapiadounHa Ha jpkoba npu conaupane /JJJIC/, oomo JJC /JJACO/, HHBO Ha ENMUTEITHOTO
npukpensae /HEIT/, oomo HETT /HEITO/, ruarusanua perecus /I'P/, ooma I'P /T'PO/, uamepBanu
B IIECT CTAHJIAPTHU TOYKH OKOJIO BCEKH 3h0. 3a HACTOSIIOTO M3CIICIBAHE Ca W3IMOI3BAHH CaMO
croiinoctute Ha JJIC, HEII, T'P, JACO, HEIIO, T'PO. Te ca mpocneneHu Mo BpeMe Ha
MpOy4YBaHETO Ha 3-us, 6-usl, 9-us, 12-us mecen. HamnareTto Ha 1utaka B 1sutata yera (Full Mouth
Plaque Score- FMPS) u xppBeneTo npu conaupane Ha 1suiata yera (Full Mouth Bleeding Score-
FMBS) e oneHsiBaHo 1o BpeMe Ha IUTOTO MpOyYBaHe, HO 0e3 J1a € BKIIOYCHO B Pe3yATaTUTe H
00CHXKIaHETO.

Meromukara Ha MMUMXT e cnenHata: IOCTaBsd c€ aHeCTe3Us B 3aBUCUMOCT OT
obpaborBanute /1. Paspesute ca nunTpacynkyiaapau, cbe ckanmen Ne 15 (Stoddard®, England),
IO cpemata Ha (anWaNHUTE WIM JUCTAIHATE MOBBPXHOCTH Ha 3B0MTE, oOrpakmamu
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obpaborBanus NJI. B MHTEpAEHTATHOTO MPOCTPAHCTBO C€ M3MOJ3BA TEXHUKATA 32 3ara3BaHe Ha
manuiaTa mo METOAMKaTa ¢ YJICCHEHO J1aM00 3a 3ala3BaHe Ha Manwiara Opd HHTCPACHTATIHA
HIMPHHA [0 2 MM U ¢ MOIU(HUIpaHa TEXHUKA 3a 3ala3BaHe Ha Mamuiara [IpU KHTCPACHTATHA
mupounHa Hax 2 MM. He ce m3nomsBaTr BepTHKamHu cpesose. Jlambarta ce peduiekTupar mo
MOKa3BaHe HAaW-MHOTO Ha 2 MM OT aJBEOJIapHHs KOPTHKAJKC, [IOHE OT €lHAa CTpaHa Ha Jedekra
(OykanHo/opanHo). Ako JIeeKThT € OIN30 0 MyKO-TMHIHBaJIHATA JIMHUS, HE C€ OTIpenapupa u
pedurexTupa 1aMO60TO MOJ HEsl, @ Ce BKIIFOYBAT ChCEAHU Marmmwii. Hukora He ce mpeMuHaBa MyKo-
rUHrHBaNHara jJuHust. Cliesl oTnpenapupane, KOpeHoOBaTa IOBBPXHOCT ce 00paboTBa eIMHCTBEHO
¢ Piezon Master 400™ (EMS®, Nyon, Switzerland) ¢ nakpaiiauiu P u S, 6e3 3amiaxnane. 3a
npeMaxBaHE Ha TpaHyIal[iOHHATa ThKaH OT [BHOTO HA KOCTHHS Je(eKT Ce H3MI0a3BaT
xupypriden kropetd win Gracey kropetn (Hu Friedy®, USA). He ce wsmomsBar apyru
WHCTPYMEHTH WM KOHIMIIMOHEPH 32 00paboTKa Ha KOPEHOBATa MOBBPXHOCT, WM IIPEMaxBaHe Ha
TpaHyJIallMOHHATEe THKaHU. [paHymanmoHHaTa THKaH OT BBTpEIIHATa CTpaHAa Ha Jambara ce
JCEIpa OCTpo che ckanmen. Cren mpeMaxBaHe Ha BCHYKH NATOJIOTHYHH THKaHH, AedekTa ce
poMUBa ¢ (PU3HOJIOTHYCH pa3TBOp U MetpoHunason. [lo Bpeme Ha mporeaypara ce H3Moia3BaT
YBEIHMYUTENHN CThKIA. Cien MpoMHBKaTa lambara ce ajantupar 0e3 Harpe)XeHHe U ¢e 3allIiBaT
¢ mMomuduupan 1meB THI ocMopka. M3mom3Ba ce konenr Marlin violet 5/0 (Catgut GmbH,
Markneukirchen, Germany). Jlambata ce KOMIpUMHpAT C Mapis, HAlOCHa CbhC 3aTOIICH
¢u30mOTHUeH pa3TBOp 3a 5- 8§ MUHYTH. 3a IENUs IIOCTOIEPAaTHBEH IEPHOA W IepHoia Ha
MpocIie/isBate, NaleHTa ce HHCTPYKTHPA: JIa U3I0JI3Ba MeKa YeTKa ¢ Moau(UIInpaHaTa TeXHHKa
Ha Stillman. M3mmcea ce Eludril® -0,1% (Pier Fabre®, France) 3 mpTn mHEBHO 3a mepuon oT 3
CeIMHUIIM; YETKAHETO Ha 3bOHHUTE PEMIM HE Ce MPEKbCBA, HO CE IIAJU OIEPATUBHOTO IOJIE.
M3nmcBar ce 00e300is1BalTy /HECTEPOUTHN TPOTUBOBBIANNTENHN cpencTBa/ - Enetra® 100mr
(Actavis®, Sofia, Bulgaria) mo 1 Tabnerka Ha 12 waca mpum HeoOxomumocT. KoHTpomHHST
nperieq € Ha ciaensamus neH. Konnure ce cBamar cien 10 nuu. IlanueHtsT ce pemoruBupa u
PEHMHCTPYKTHPA 33 OpaTHO-XUTHEHHHM rproki. Ha Bcekn 3 Mecena ce M3BbpIIBA PEMOTHBALIMS 32
OpaJiHa XUTHeHa, MPo(eCHOHANICH TIIAKOB KOHTPOII U cHeMaHe Ha ctoiHoctuTe Ha JIJIC, HETL, T'P,
JJ1CO, HEIIO, I'PO.

Pesyararu

Juarpamu 1, 2 u 3 mpeacraBsaT cpeanute croiHoctu Ha mokxasatenute JJIC, HEIL, TP,
JJ1CO, HETIO, T'PO mpe3 MecenuTe Ha Mpoy4BaHeTo ciex mposexaanero Ha MUXT. OrtuunTta ce
namansisane Ha JI/IC, IICO, HEII, HEIIO u yBenuuaBanero na I'P u I'PO.

Junarpama 1 Cpeanu croitnoctu Ha JJJIC, JJCO 3a nepuoa ot 12 mecena

35
30
25 /
= 20
= 15 /
10
> — - %_F_Fﬁ*i
5
o 4i==ﬁ==ﬁ==ﬁ= e | e .
C C C C C
Anc anc|anc|nac|aac A0S ALCIALCIALC AN
Hawano 3na. [STn 9. |12 Hawano 3na. [STn G, | L2pa.
——Mean 6,96 | 5,31 |4,92 (4,41 (4,12 | 30,3 | 20,9 (18,9 |18,2 |17.6
—mm—Std. Deviation 1,15 1,57 |1.59 1,47 | 1,28 | 5,80 | 5,17 [4,91 (4,63 (4,27
== Std. Error Mean 0,16 (0,22 (0,22 |0,21 |0,18 | 0,82 | 0,73 |0,70 |0,66 0,61
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Junarpama 2. Cpeanu croiitnoctu Ha HEII, HEIIO 3a nepuon ot 12 mecena

35
20 /\
25 /
= 20 /
= 15 /
10
PR S e e e Sy e e e s
O
HEM | HEM | HEM | HEM | HEM
HET HEM HET HET HET o o o o o
Hawvang 3 nma. [ST.UN =R 12mHa4vano 3. Gmn. D, 12,
—— MNean 7,04 6,02 |5,71 (5,42 5,12 |31,6| 24,9 | 22,9 22,0 |21,5
—mm—Std. Deviation 1,17 1,60 (1,55 (1,23 |(1,18 | 6,10 | 5,74 | 5,64 |5,42 | 5,48
e 5Std. Error Wean (0,16 |0,22 (0,22 (0,19 |0,16 | 0,87 | 0,82 (0,80 |0,77 |0,78

Juarpama 3. Cpennu croiinoctu Ha I'P, I'PO 3a nepuoa ot 12 mecena

4,5
a —
2,5
- /
= 2,5
= 2 / /
1.5
1
o | —
o]
re re re re re | reo re | reo | reo | reo
Hauvwano 3. [STUN Ora. | 12raHavwano 3nn. (ST Ora. [ 12pa.
——Nean 0,55 (1,69 1,79 (1,59 (1,57 |1,38 (4,08 (4,18 (3,71 |3,77
—mm—Std. Deviation 1,15 (1,29 (1,19 (1,30 |1,36 (3,14 | 3,64 |3,83 |4,11 |4,27
——— Std. Error Mean (0,16 (0,18 |0,17 |0,18 (0,19 (0,45 | 0,52 (0,54 (0,58 (0,61

CropssMO Ha4aJHOTO CHCTOSHHE ce 3a0ers3Ba MOJOOpPEHHE B KIMHHYHHUTE TapaMeTpH 3a
3npaBe Ha mapomonta. IIpum I'P u I'PO, obaue, cToifHOCTHTE Cce yBenuYaBaT 3a IepHoaa Ha
npoyuBaneto. Haii-ronemu pasznuxu npu nokazarenute JJIC, HEIL, T'P, J1CO, HEIIO u T'PO
“Ma MEXIy Ha4alHOTO ChCTOsiHME H 3-ust Mmecen, karo 3a JJIC, JJACO, HEII, HEIIO
CTOMHOCTHTE ce TOAoOpsBaT, 3a CMETKa Ha YyBeJIHUYCHaTa JIOKaJHA M o00ma pemecus Ha
Tpetupanute 360u. Creq 3-s1 Mecell U 10 Kpas Ha IIPOy4YBaHETO, CTOHOCTUTE Ha MapaMeTPUTE ce
MIPOMEHST HE3HAUUTEIHO.

Tabn. | mpencraBs pasnukute Mexnay cpeanure croiHoctn Ha JJIC n JACO mpe3
MECEIIUTE Ha [IPOYYBAHETO, U3BBpIICHU ¢ paired sample T-test.

Tadnuua 1. Ananu3 Ha cpeanure croitHocTu Ha JI/IC, JJICO u pa3nukurte Mexay Tax
B MeceluTe HA MPOYYBAHETO

Mecen Mean Std. Deviation | Std. Error |t Sig.
Mean (2-tailed)
Iloka3artenu
Hau.-12m. | JJAC 1-JAC 5] 2,837 1,405 ,201 14,138 ,000
Hau.-12m. | JACO 1- 12,75510 | 5,99837 ,85691 14,885 ,000
JUICO S

3a nokazarens [JIC, pa3znukara Mexay HA4aJIHOTO M KpaWHOTO HUBO, € 2,83%+1,40MM cbe
croifHocT Ha t= 14,13, xoero e mpomsiHa cbe cuna p<0,0001. Mexay oTnenHuTe Mecenu Ha
MPOYYBAHETO, 32 TO3M MapaMeThp ce HAaOlfoIaBaT CTATUCTHYECKU 3HAYMMHU PA3UKH MPE3 IEIHs
nepuon. [Ipu obmms JIJICO Ttasm pazmukara e 12,76+5,99mMm ¢ t= 14,89, cbe crarucTudecka
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3HaunMoct p<0,0001. IIpu To3u moka3aren ce HaOMIONABAT CTATHCTHUECKH 3HAYMMH Pa3IUdus B
CPEAHUTE CTOMHOCTH Mpe3 BCUYKH MECELU Ha MPOYyYBAHETO, OCBEH MeXay 6-us U 9-us Mecel.
[Tonyuenure upe3 npunoxenrero Ha MUXT pa3nuku B cpeJHUTE CTOMHOCTH M CTAaTUCTHYECKA
uM 3HaunMocT (p<0,0001) moka3par, 4e u3MOJI3BaHATA METOAMKA pEaylHpa 3HAYUTEITHO
CTOIHOCTUTE Ha OMUCAHUS apaMeThP.

Tabx. 2 npencraes pazimukuTe Mexxay cpeaaute croitnoctd Ha HEIT u HEITO npe3 mecenure
Ha IIPOyYBaHETO.

Tadiuna 2. AHanu3 Ha cpennuTe croiiHocTu Ha HEIL, HEITO 1 pa3aukuTe Mexkay TAX

B MecelMTe Ha IPOy4YBAHETO

Meceuu Mean Std. Std. Error |t Sig.
Deviation Mean (2-tailed)

IToka3arenn

Hau.-12m.| HEII 1- HEII 5 1,91837 | 1,46965 ,20995 9,137 |,000

Hau.-12m.| HEITO 1-HEIIO 5 | 10,12245 | 7,10233 1,01462 9,977 |,000

Cnpsimo HagasiHoTO HUBO 32 HEII, momydaBame pasznuka B cpegHute croitHoctu 1,91mm+
1,46MM ¢ t= 9,14, koeTo mpaBu pasnukara cbe 3HaunMoct p<0,0001. IIpu Hero ce HabmOmaBar
3HaYMMU IPOMEHU IIPE3 BCUUKU MECELH Ha IIPOyYBaHETO, HO HE U MeXAy 6-us u 9-us Mecel. 3a
obmoro HEITO paznmkara MexIy HadaJHOTO HHBO W TOBa Ciel eaHa roawHa, ¢ 10,12mm=*
7,10mmM ¢ t= 9,98, koeto mpasu Ta3u npomsiHa cbe cuita p<0,0001. TTomyuenure nannu 3a HEIT u
HETIO umar cratuctudecku 3HaunMa npomsiHa cbe cuna p<0,0001 ciex mpoBeneHOTo JieueHue.
MUXT Boam [0 3HAYMTENHO HOBOMPHUIOOHWT aTauMbBHT, KOETO € PEe3ylTaT C IOJOKUTEITHO
3HauYEHHE.

B Tabn. 3 ca mpeacTaBeHH pa3lUKUTE MEXTy cpeaHure croiHoctH Ha [P m I'PO mpe3
MeCenuTe Ha MPOyYBAHETO.

Ta6auua 3. AHaan3 Ha cpegnuTe croifHocTH Ha I'P, 'PO u pasiukure Mexkay Tix B
MecelnTe HA MPOYyYBAHETO

Meceun Mean Std. Deviation |Std. Error |t Sig. (2-
Mean tailed)

Iloxka3zaresnun

Hau.-12m. [TP1-TPS -1,02041 | 1,60065 ,22866 -4,462 |,000

Hau.-12m. [TPO1-TPOS |-2,38776 |5,25918 ,75131 -3,178 1,003

3a I'P, Haii-ronsimMara npoMsiHaTa B CpEAHUTE CTOMHOCTU OT HAYaJOTO Ha MPOYYBAHETO 0
kpasg, e 1,02mm= 1,60mMm c t= -4,46, cbe cuna p<0,0001. 3a mepuoga Ha U3CIEABAHETO MEXKIY
MecelUTe He ce HabJioIaBa 3HauMMa 1o CHJia POMSIHA B CPEIHUTE CTOMHOCTH, OCBEH Mexay 1-
usl ¥ 3-us Mecell, KaTo 3a OCTaHaJIMsl NepUoJ IPOMEHUTE Ca MUHUMAJIHU U He3HauuTenHu. lpu
oOmiara perecrss Ha 00pabOTeHUTE 3H0M, MPOMSIHATA B HAYAJIOTO M B Kpas Ha MPOYYBAHETO, €
cpenno — 2,38mm=* 5,26mMMm ¢ t= -3,18, koeto e mpomsiHa cbe cuia p<0,003. M Tyk, OTHOBO,
3HaYMMara MpoMsHa € MeXay 1-ust u 3-us Mecell, ciiell KOETO CPeIHUTE CTOMHOCTH Ce 3arasBar
cTabmiHM 10 Kkpas. M mpu aBara mokasatesisi, OMMCBAIIM TO3MIUATA HA THHTUBAIHUS PBO, 32
Meprojia Ha MPOYYBAHETO, IMOTyYaBaMe 3HAUMMa pa3jifKa CHpSAMO HAYaJHOTO HHUBO- 33 ITbPBUS-
p<0,0001, u cwrorBetHO 3a Bropusi — p<0,003. Tesu maHHM AEMOHCTPHUpAT, Y€ MPUIIOKEHATA
MUXT Boxu 10 3HAYNTETHO IPEMECTBAHE Ha THHTHBAIHUS PBO B allMKAIHA ITOCOKA.

Juckycust
Cpen n3cneqBaHWTe MAIMEHTH pasnpeneneHueTo Ha W]l Mexay moioBeTe € paBHOMEPHO
(p<0,317), xoero chBmaga ¢ manHutre Ha Wouters et al.(Wouters, Salonen, Helldén, & Frithiof,
1989).
ITo orHomenue Ha mnokazarens JJC, croilHOcTHTE ca ce MPOMEHWIM 3HAYUTEIHO
(p<0,0001) cnpsiMmo HauanmHWUTEe cH HUBA. ToBa MOKa3Ba, Y€ MPHUIOKEHATa TEXHUKA BOAU M0
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gyBcTBUTenHO HamaysiBane Ha JIJIC. TIpu mapamerspa HEII chimo uma 0603puMo mogo0peHme
(p<0,0001), xoeTo oO3Ha4aBa, Y€ TEXHWUKATa BOIM OO0 NpHUAOOMBaHE HAa HOB aTadMBHT. 3a
nokaszarenst HETIO He ce oTkpuBar Mog0OHM pa3jivKK Cle MPOBENEHOTO JIeUeHHE. YCTAaHOBHU CE
roisiMo yBenmuaBane Ha [P (p<0,0001) Mexay HadarHOTO M KpaHOTO ChCTOSHHE. Bhhpekn
CBOS. MUHMMAJIHO MHBA3UBEH XapaKTep, TEXHUKAaTa BOJM JI0 CBUBAaHE M allMKaJTHO IPEMECTBAHE Ha
TUHTUBAIHUS pBO M CHOTBETHO 3aryda Ha Ha aTauyMbBHT, KaKTO W OTOJIBAHE Ha KOpEHOBaTa
MOBBPXHOCT.

MHUXT e u3nonssaHa OT MHOXKECTBO aBTOPU M UMa CBOETO PAa3BUTHUE, HE CAMO 34 JIEYEHUETO
Ha uHOpaocanuu nedexru((Barraquer, 1980), (Cohen, 2007), HO U 3a TpeTUpaHe Ha TMHTMBAJHA
peuecun(Ribeiro, Casarin, Palma, et al., 2011), (Andrade et al., 2010). Cpemra ce B pazauuHu
moaupukanuu- MUX(Harrel & Rees, 1995)),(Harrel, 1999),(Rethman & Harrel, 2010), MUX ¢
rpadrose(Harrel, 1998), MUX c¢ enmockon (Harrel, Wilson, & Nunn, 2005), MUX ¢ Enamel
Matrix Derivatives/EMD/(Harrel, Wilson, & Nunn, 2010), MUXT c pe3opbupyeMu MeMOpaHu H
rpadroBe(Cortellini & Tonetti , 2001),(Cortellini & Tonetti, 2005b),(Cortellini & Tonetti, 2004),
MUXT B xomoOunaiust ¢ EMD(Ribeiro, Casarin, Palma, Janior, Sallum & Casati, 2011),
(Cortellini, Pini-Prato, Nieri, & Tonetti, 2009),(Pierpaolo Cortellini & Tonetti, 2007a), (Pierpaolo
Cortellini & Tonetti, 2007b), (F. V. Ribeiro, Nociti Junior, Sallum, Sallum, & Casati, 2010), M-
MUXT(Pierpaolo Cortellini & Tonetti, 2009), (Pierpaolo Cortellini, Nieri, Pini Prato, & Tonetti,
2008), (Pierpaolo Cortellini & Tonetti, 2011) n 3a medenne Ha arpecuBeH mapomoHtuT(Kaner,
Bernimoulin, Kleber, & Friedmann, 2009). OCHOBHOTO, ¢ KOETO C€ XapaKTepU3UpaT pe3yATaTUTE
OT TIPOYYBAHMATA, € 3HAYUTEITHATA MOJOKUTEIHA IPOMAHA B mapogoHTaiaauTe napametpu 1/1C,
HETI, (p<0,0001), xakTo 1 pemecus ¢ MajKa CTaTUCTHYECKa 3HAUUMOCT WiH Oe3 TakaBa. Hamure
pesyarati ca momoOHM Ha mocodeHuTe mo otHomeHwe Ha JJIC m HEII, (p<0,0001), HO
moiaydaBame mo-romssmMa [P B cpaBuenme ¢ apyrum mpoyuBanus(Cortellini & Tonetti, 2009),
(22), (Pierpaolo Cortellini & Tonetti, 2007a), (Cortellini et al., 2008), (Cortellini & Tonetti, 2011).
ITo mureparypuu ganan MUXT Bonu 1o mo-romsiMa penyknus Ha JIJIC, moBeue npumodut HETI,
CTATHCTHYECKH 3HAa9MMO II0-MalKa penecus B cpaBHeHHe ¢ KoHBeHIMoHanHa Guided Tissue
Regeneration/GTR/ ¢ u 6e3 rpadroBe. MUXT Boau [0 3HAYUTEITHO MO-MAJIKO PELECHs, TOBEYE
penyuupane wa JIJIC, moBeue mnpumobutr HEII, mo-ronsiMo KOCTHO 3ambjiBaHE, OTKOJIKOTO
craanaptaute ENAP (Excision New Attachment Procedure umun OFD (Open Flap Debribment).
Pesynrarure Ha mokaszarenute JJIC u HEII ca 6e3 cpmectBenn paszauku ¢ OFD+ DFDBA
(Demineralized Freeze- Dried Bone Allograft)(Parrish, Miyamoto, Fong, Mattson, & Cerutis,
2009). Asropure, peeuszupanu ot Parrish et al (Parrish et al., 2009), mony4asar npunoour HEII ¢
expanded polytetrafluoroethylene/ePTFE/ (3,77vm), ¢ ePTFE+ DFDBA nnmu PepGen, Collagen+
rpadt (3,50mMm), EMD c u 6e3 rpadrose (3,50MMm), a Hue cpenHo 1,91MM, HO pH cpaBHSIBaHE Ha
CpeTHUTE CTOWHOCTH HE Ce OTKPHBAT 3HAYMTEIIHH Pa3UKK. HammTe pe3yaraT o OTHOLICHHE Ha
npunobutus HEIT ca no-cnabu B cpaBHenne ¢ GTR ¢ u 6e3 npucaaku, HO OTHOBO HE OTKpHUBAME
TOJIEMH Pa3IMKHA MEXIY CPEAHUTE CTOMHOCTH. KpaiHUs pe3yaraT cropen Hac W APYTH aBTOPH,
kato Parrish et al.(Parrish et al., 2009), 3aBucu ot Hadanuute croinoctn Ha JIJIC, xbaeTo mpu
mo-royieMd TbpBoHavanHu croiiHoctd Ha JIJIC m HEIl ce momy4aBar mo-100pu KpaitHu
pe3yNTaTH U CHOTBETHO TE€3M H3MEHEHHS ca ¢ O-TosIMa CTaTHCTHYeCKa ciiia. Hammre pesyaratu
3a penyknusara Ha JJIC, mpunooutusat Ha HEIl m 3ambiBaHeTo Ha KOCTHHTE aedektH, ca
cpaBaumu ¢ te3n Ha (El Helow & EI Askary, 2008), (Esposito, Grusovin, Papanikolaou,
Coulthard, & Worthington, 2009), (Fujinami, Yamamoto, Ota, Shibukawa, & Yamada, 2007),
(Needleman, Worthington, Giedrys-Leeper, & Tucker, 2006), (Parrish et al., 2009), (Sculean,
Nikolidakis, & Schwarz, 2008)(Sculean et al., 2007) npu H3HOI3BaHETO Ha BOJCHA THKAaHHA
pereHepaiys caMOCTOSTEHO, KakTo u ¢ rpadgroBe, 1 EMD. Hue He momydnxme mo-rojisiMa U
3HaYMMa pas3fiuka 1o oTHomeHue Ha [P ¢ Texuure mamnu. [loBedueto OT M3OpOeHHUTE aBTOPU
OTIHCBAT Hall-roysiMaTa THHTUBANHA perecus ¢ mpomsHa (p<0,01, 0,05, 0,001), nokaro npu Hac TS
6emre p<0,0001.

Hamure nanau no otsomenue Ha JJJIC u HEII ca cpaBHuME, 6e3 royisiMa pas3iuka ¢ Te3U Ha
(Harrel, 1999), xoiito e mocraBun ocHoBuTe Ha MMX B mapofgoHTONOTHATa, HO HPU HETO
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penecusita e p<0,001, moxaro mpm Hac T8 e mo-3HaumTenHa (p<0,0001). Pesynrarmre Ha
KOJIEKTHBa My HE ca MpoMeHeHHU 3a 6 roamuu, karo ce 3ama3Bar [JIC, HEII u ['P(Harrel et al.,
2010). Tt kaTo HaIIETO H3cIeqBaHEe O¢ MPOBEAECHO B pAMKUTE Ha €IHA TOIUHA, HUE HE MOXKEM Ja
MOKa)KEM TaKaBa 3aBUIHA CTA0MIHOCT Ha MofyyeHuTe AaHHU. CTaTHCTUYECKU 3HAYUMO TI0-MaJIKo
peliecust CipsMO HadallHOTO HHBO, 33 MEPUOA OT 6 Mecena no 1 roguHa, moiy4dasa u Cortellini et
al.(Cortellini et al., 2008), (Cortellini & Tonetti, 2011).

Cortellini u xonekrus(Cortellini & Tonetti, 2005), (Cortellini & Tonetti 2009), (Cortellini,
Prato, & Tonetti, 1993a), (Cortellini, Prato, & Tonetti, 1993b), (Cortellini, Pini-Prato, & Tonetti,
1994)) ¢ ynotpeba Ha pe3opOupyemMu U Hepe3opoupyemMu meMOpanu, ¢ u 6e3 EMD, moxydaBar
penykuus va JJJIC cpeqno 5,9+ 2,5mm/ 6,1+ 1,9mm, npunoour HEIT cpenuo 6,1+ 2,5mMm/6£1,MM.
Te3n pesyaraTn ca MO-IOOpH OT TONYYCHHUTE OT HAC, KaTo II0 OTHOIICHHWE Ha T'HMHTHBAIIHATA
pelecus, aBTOPHUTE MMOIy4aBaT CpeJHO 1 MM Io-MaJka periecus. B TexHuTe npoy4yBaHus, obade, ca
BiiroueHu U] ¢ mo-ronemu nmepBonavyanuu ctoiHoctd Ha JJJIC m HEII, kakto u ca u3nucBaHu
AQHTHOMOTHIIN 33 CPOK OT €/IHAa CeMHMIIa B MOcTonepaTiBHUS nepuon. [lo otHomenne Ha MUXT,
¢ u 6e3 EMD, u3cnenoBarenute mosrydasar 3a peaykuus Ha J1JIC pe3yntaru, cpaBHUMH C HAIIHTE.
Ocrarpuen JJJIC (2,9mm, 3mm, 2,5mm), HEIT- cpenno nBa metu mosede (4,4MM, 4,9mm, 4,8MM),
I'P cpenno (0,2 MM, 0,1 mm, 0,4 mm), (Cortellini&Tonetti, 2009),(Pierpaolo Cortellini et al.,
2009),(Pierpaolo Cortellini & Tonetti, 2007a),(Cortellini et al., 2008). C M-MUXT cruen eana
romuHa, ocrtarpunus  JJAC e  (3,1mm), HEI  (4,1mm, 3,7vMMm, 4,5mm), TP
(0,1mm)(Cortellini&Tonetti, 2009), (Cortellini & Tonetti, 2011). Te3u pesynratu ca mo-g00pu OT
HaIINTEe, HO OTHOBO TPSOBA Ja MOAYEepPTaeM HU3MOI3BAHETO HAa AaHTHOMOTHYHA TEPANHs BbB BCHUKH
MIPOYYBaHNUS, CTPUKTHHUS IIJIAKOB KOHTPOJ, KakTo U no-rosiemute croitnoctr Ha J1/IC u HEII. Hue
cMsTame, KakTo W 1mo-rope u3bpoenurte aBropw, msnonsBamu MUX, MUXT u M-MUXT, de
THHTHBAIHATA PELECHs C€ BIMsAE CHIHO OT 3ala3BaHETO M ITbPBOHAYATHOTO CBHCTOSIHHME Ha
CyIpakpecTaJHUTe TbKAaHW. 3albIBAHETO HA JeeKTUTe CHOped TAX € B 3aBUCHUMOCT OT
nexyBaHusi 360 (Tpymara My, MopQoJoruiTra Ha KOPEHHUTE My), KakTO M OT JIOKaJHaTa
Mopdosorus Ha MACTOTO, Ae(EeKTa B ajBeoNapHHUS IpebeH M caMus BHJI, KakTo W obema Ha
nedexra. Bemopeku, ue nocturame pesynraru, cpapaumu ¢ OFD, GTR u npyru xupyprugau u
pereHepaTuBHU TEXHUKH, B HAIIETO MPOy4YBaHE He MOXKEM Ja JOoKakeM (opMUpaHETO Ha HOBA
KOCT, IEMEHT, IEePHOJOHTAJCH JIMTAMEHT M CHEAWHHUTEIHO- THKAaHHO IpPUKPENBaHE, KaKTO ca
HarpaBWIN JIPYTH aBTOPH, KaTO TOBa MOXE Jla CTaHE €AMHCTBEHO Upe3 XUPYPTUYEH MOBTOPEH
JIOCTBII, UMYHOXUCTOXHMUYHO, XucToMopdHo u xucroxumuuHo. (Cortellini&Tonetti, 2005),
(Barone et al., 2012), (Mellonig, Valderrama, Gregory, & Cochran, 2009)). He Tpsi0Ba na
3abpapsime, ye EMD wmMa mokazaHO [AelcTBHE BBPXYy MHKpOOHOTaTa, mponudepanusira Ha
enuTena, 03paBUTEIHUS Npolec U pereHepanusita Ha Tekanure((Esposito et al., 2009),(Esposito,
Grusovin, Papanikolaou, Coulthard, & Worthington, 2010),(Donos, Kostopoulos, Tonetti, Karring,
& Lang, 2006), (Esposito, 2011),(Lyngstadaas et al., 2009),(Tu, Woolston, & Faggion, 2010).
Meroankara Ha HaIIeTo MPOyYBaHE ChC CTPUKTEH IUIAKOB KOHTPOJ, CHIIO MOXKE Jia € JIOTIPHHECIA
3HAYUTEIHO 3a KpailHWTEe KIMHWYHU PE3y/ITaTH, KOSTO IPaBH KAaTETOPUYHHUTE 3aKIIOYCHUS 3a
edexra Ha TexHuKara Hepp3MokHH (Cortellini et al., 1993a), (Cortellini et al., 1993b), (Cortellini
et al.,, 1994). Hemo, koeTo oTYnuTaMe Karo Tpelika B HallaTa METONWKA, € JIUIcaTa Ha ONMCaHNe
Ha MOpQOIOTHATA U TUTIA HA JedeKTruTe, KakTo ca Hanpaswin Apyru(Cortellini & Tonetti, 2005a),
Cortellini, Prato, MS, 1993), xoeTto cbC CHTYpHOCT IMOBIMsABA KpaifHms pesyntar. [loBedero
npoyusanus ¢ MUXT ca B pamkute oT 6 Mecena a0 18 mecena, KaTto MPOBEAEHOTO OT HAC Ce
BMecCTBa B Te3W rpanunu. Hah-mpoabmkutenHoro ¢ Ha Harrel et al.(Harrel, Nunn, & Belling,
1999)(Harrel et al., 2010)(Harrel et al., 2010)(Harrel et al., 2010)(Harrel et al., 2010)(Harrel et al.,
2010)) - 6 rogMHH, KOUTO ITOKAa3BaT CTAOMIHOCT Ha PE3yNTaTUTE BHB BPEMETO, HOB NMPHIOOHUT
HEII u ocHOBHO nunca Ha npoMsHa B ['P. 3a na ce mokake MpeauMCTBOTO HA TEXHHUKATa Ipeq
JIpyTH pEreHepaTHMBHU METOAM, € HEOoOXOAMMO H3cieABaHe Ha 3HaduTeneH Opoir U ¢
yeHAKBSBaHE Ha HAuyalHUTE I[IOKA3aTelNM M TapaMeTpH, KOeTo IIe JOoBeae IO Io-1o0pu
CpaBHEHUS U MO-SICHU 3aKJIIOUEHUSI.
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Pesynrarute 3a uzbpoeHute mo-rope mapamerpu ca mo-modpu or OFD, OFD+ DFDBA,
kakTo 1 ca cpapauMu ¢ GTR mpu mu3non3BaHeTo Ha pe3opOupyeMu 1 Hepe3opOupyeMu MeMOpaHu
¢ u 6e3 rpadpt, EMD, 6uoaktuBau cthkia, PRP u ap. ((Parrish et al., 2009), (Sculean et al.,
2008), (Tu et al., 2010), Déri, 2008, Guimaraes, Passanezi, Grechi 2010), (Kothiwale, Anuroopa ,
Gajiwala 2009), (Taheri, Molla, Radvar, Sohrabi, & Najafi, 2009)(Trombelli, Simonelli,
Pramstraller, Wikesjo, & Farina, 2010)). Hue u npyrm aBrOpm cmsATame, 4ye IO-TOIsIMara
penykuus Ha JJC m HEIl ce npmkyM Ha mMO-TOJEMHTE MBPBOHAYAIHMA CTOWHOCTH Ha TE3H
NoKa3areiM, KOeTo ce JokasBa u orT apyru uscieasanust (Lang NP, Mombelli A, 2013).
MuoxectBo apropu usnomsar MUX, MUXT, M-MUXT c¢ Emdogain unu camMOCTOATENHO
(Cortellini & Tonetti, 2009), (Harrel et al., 2005),(. Harrel et al., 2010), (Cortellini, Pini-Prato,
Nieri & Tonetti, 2009), Cortellini &Tonetti, 2007), Cortellini, Nieri, Pini Prato & Tonetti, 2008),
(Cortellini & Tonetti, 2011), kato pe3ynTaTuTe UM ca MO— AOOPU OT HAIIUTE IO OTHOLICHUE Ha
JJC, HEIT u I'P. Te3u pe3ynraru criopes] TIX € BIUAAT OT M3IMOJI3BaHATA TEXHUKA, MaTepraiul U
HHCTPYMEHTAapPHyM, BPEMETO 3a OIEpaIliist, KAKTO M OT YMEHHsATA Ha KIMHUNUCTA. [1o oTHOIICHHE
Ha 0030pa Ha Niedelman et. al' (Needleman et al., 2006) 3a BomeHaTa ThKaHHA pereHepanus, HHe
HE yCIIIXME Ja OTKPHEeM 3HAYUTEITHH Pa3JIMKH B CPEOHHUTE CTOMHOCTH Ha mokaszarenure JIJIC,
HEIL, u ruarMBanHa penecus. Bernpeku ToBa, cMsiTaMe, e TPHIOKEHATa OT Hac Mporeaypa ce
BB3IMPHEMa T0-100pe OT MaIMeHTUTe, KakTo ¢ aokaszaHo u oT aApyru(Cortellini et al., 2008). ToBa
obade, TpsaOBa /1a ce Mokaxe, kakro ca Hampaswin Ozcelik et al.(Ozcelik, Haytac, & Seydaoglu,
2007)- ¢ BU3yaHO- aHAJIOTOBA CKajla WIIM IPYyTH METOIHU, KOUTO YeCTO ca CyOeKTHBHH. Pa3nnkara
B KJIIMHWYHUTE ITOKA3aTeJH, BEPOATHO Ce JIBIDKM Ha TON00pa Ha Ne(EeKTUTE U MAllNeHTUTE, KaKTo
1 Ha CBCTOSHHETO Ha TapoOJOHTa OKOJIO TpeTHpaHuTe 3p0M. Cropex KIMHWYHUTE HACOKM Ha
HranuanckoTo obmecto mo mapogpoHtosorus 2008r, /1 ¢ INFRA> 3mm, Morar Ja ce JeKyBar ¢
GTR, EMD u OFD. IIppBuTe aBE UMAT CTAaTUCTHYCCKU 3HAUYUMH TIO-ITOOpH pe3yiTaTH II0
ornomenne Ha JJIC, HEII, HoBOChOpMHpana koct, HO GTR camocCTOATENHO WM C IPyTH
MaTepuaiy OCKBIIIBA 3HAYMTENHO Ipolexypara. TexHWKaTa BOAM MO I[IOBEUE peuecus M
YCIIOKHEHHS, KOUTO He ce mpreMat nmoope ot manueHtute’(Pagliaro et al., 2008). Toa Mmoxe 1a ce
n30erHe upe3 MpuilaraHeTo Ha MUHUMAJIHO MHBAa3HBEH AOCTHI. He MokeM Ja HaMepuM TojeMu
pasnuku 1o orHomenue Ha HEIT u JI/IC npu cpaBHABaHeTO Ha HamaTa MeTofuka ¢ Platelet Rich
Plasma/PRP/, BbIIpekn ue HIKOM aBTOPH IOJTydaBaT [0-T00pH pe3yaTaTH IpH JedeHueTo Ha M]]
(Pagliaro et al., 2008), (Plachokova, van den Dolder, Stoelinga, & Jansen, 2007). Ribeiro et al.
(Ribeiro et al., 2010)(Ribeiro, Casarin, Junior, Sallum, & Casati, 2011), usnonssaiiku MIST u
Emdogain, moka3BaT MOJOXUTEIHUTE pe3ynrtatu crpsMo Hawaaaute HuBa Ha JIJIC, HEII cbe
CTaTHCTHYCCKHM 3HAYUMa MPOMsHA, KaTO HE OTYHMTAT 3HauuTelieH npuHoc Ha EMD 3a kpaiinure
pe3ynTarH, TOoKaTo APYTH ca Ha mpotuBomnonokHoto MHeHue(Wachtel et al., 2003). ABTopute ca
H3IOJI3BaH eHOKOpeHOBH 360M ¢ INFRA>4mM u mmpuna 2mM. Ribeiro et al.(Ribeiro, Casarin,
Palma, et al.,, 2011) cpmo Taka cpaBHsBaT MIST ¢ MHHUMaJHO HMHBa3MBHA HEXUPYpPrHYHA
Tepanus U ciel 6 Mecela MoTydaBaT He3HAYUTEITHH PA3IMKU B KIMHHYHHUTE MOKA3aTEINd MEXKIY
IBETE TpPYyNH, KaTo IIOJYepTaBaT, 4e B HEXMPYprWYHATa Tpyma BpeMeTo 3a oOpaboTka Ha
nedekTuTe € 3HaYuTenHo mo-manko. Hammre mawam 3a JIJIC, HEIT m kocTHO 3ambiBaHe ca
ONM3KM 10 TEXHUTE, HO HHUE MONydaBaMe Io-rojisiMo yBenmudenune Ha I'P. Ilpocnenssanero Ha
KJIMHUYHUTE TT0Ka3aTes 00XBaria Mepros OT eIHa TOIMHA, KOWTO CIIOpe]] Hac € HeI0CTaThyeH, 3a
Jla TIOKake 3ama3BaHe W cTaOwiHOCT Ha pesynrarure. Trombelli et al.(Trombelli, Farina,
Franceschetti, & Calura, 2009) u3nomsBar eauHudHo Jam60o ¢ GTR w XuIpokcwianatutr u
TOJIy4aBaT CpaBHUMH ¢ Hac pe3ynrartu o orHomeHnue Ha JJJIC u HEII, ¢ MuHUMaNHO KOiIH4ecTBO
penecus CpsiMO HAadalHOTO HHWBO, JOKAaTO HHE TONYyYMXME 3HAdMMa pasiuKa 3a MpoMsHaTa Ha
nocyienaus nokasaren. Trombelli et al.(Trombelli et al., 2010) momy4yaBat momoOHU pe3ynTaTH C
ynorpebara Ha BojeHa ThkaHa pereHeparmss ¢ EMD ¢ u 6e3 rpadt, xakto u ¢ Recombinant
human platelet-derived growth factor BB/thPDGF-BB/, HO mnporuBopedamu CH ¥ MHOTO
pa3NUYHU pe3yNTaTH IO OTHOIIeHHWEe Ha ymorpebata Ha PRP nnm OHOAakTHBHM areHTH NIpH
Je4eHHeTo Ha (ypKalHoHHU U UH(ppaocanHu aedektn. TIXHOTO MpoyuBaHe 3a MEPUOA OT €aHa
TOIMHA M3ION3Ba 3a chOMpaHe Ha maHHuTe Florida Probe™ wu gururanHa CyOTpakIOHHA
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peHTreHorpadus 3a cpaBHEHHE, KOeTo ce moOmmkaBa 10 Hamara meroawka. Ilpm mymaum ce
noJy4aBar mo-ciabu pesynratu no otHomenue Ha JJIC, HEII, xocTHO 3ambiBaHe, KIMHUYHO U
pentresorpadcku ¢ uznonsBanero Ha PRP+ BDX 3a neuenne Ha uH(paocamHu aedexTH uiu
arpecuBeH MapoOJOHTHT, KaTo HUE HE MOoJydyaBaMe 3HAYMMU Pa3lIUKU C TEXHUTE PEe3yATaTH B Kpast
Ha JIEYEHHETO, HO HE CMe JIeKyBanu myma4yu. lIpu TsIX HpoMsiHa Ha MOKAa3aTeluTe CIPSIMO
Ha4yagHOTO HMBO € cbc cuia (p<0,001), moxato mpu Hac T e p<0,0001. OcBen ToOBa, 3a
penyknusra Ha JJJIC, Te momyuasat p<0,05, K0eTo € mo-MajKo OT HaIlIUTe Pe3yNTaTu.

3aki04yeHue

W3non3BanaTa MMHMMAIIHO MHBA3MBHA XUPYPrUuHa TEXHHUKA 3a JICUCHHE € CPAaBHUMA, KaKTO C
KOHBCHIIMOHAITHUTE JaM0a 3a JIOCTHII, Taka W C BOJCHA ThKAHHA pErcHepanus C MPUCAIKH, U
pactexxHu (akTopy. MUHHMAIHO MHBa3WBHATa XHPYpPrWYHA TEXHHKA JIOBEAE IO 3HAYMTEIIHO
penynupane Ha Bcuukd kinuHudHE nokasarenmu (JJ1C, JJCO, HEII, HEIIO). B chmoro Bpeme
TO3W pe3ynTaT Oellle CHIPOBOACH ChC 3HaUMTENHO yBenuuaBaHe Ha [P, He T'PO. Ilomydenurte
nmaaau 1o otHomeHue Ha JIJIC, HEII ca 6nu3ku u 6e3 ToJeMu pa3iinius ¢ Te3U Ha APYTH aBTOPH.
[To-moOpuTe pe3ynTary, Hail-BEpOATHO C€ ABJDKAT HA MO-TOJIEMUTE IThPBOHAYAITHH CTOHHOCTH Ha
Te3u nokazarenu. IlpomsHara Ha I'P mpu Hac e 3HauMTesnHA 3a pas3iuka OT HSIKOM APYIH
npoyuBanus ¢ MUXT, HO cmsATame, 4e ToBa ce IOBDKM Ha yHoTpeOara Ha aHTHOWOTHIN,
CYIPaKpecTaHOTO ChCTOSTHIE Ha THKAHUTE, KAKTO W Ha MOP(OIIOTHITA Ha MOAOpaHHUTE e(eKTH,
KOWUTO HE ca ONKCaHU B IIpoyuBaHeTo. Pesynrarute nokassar, e MUXT moxe ycnemHo aa ce
W3M0MI3Ba, KaKTO 3a peAynupaHe Ha TMAapONOHTANHHA KOO, Taka M 3a NpHIOOWBaHE HAa HOB
KIMHUYEH aTadMbHT. [lopaau ToBa, Moxe na cuntame MUXT 3a ycnemeH noaxoq B JI€YEHUETO
Ha TApOIOHTATHUTE 3a00JBaHUS, CHIPOBOICHH CHC 3HAYWTENHA 3aryda Ha IIPHKpENBaHE U
nHamaue Ha MJ1. [Ipomenypara Moxe yCIIeIIHO 1a 3aMeCTH KOHBEHIIMOHAIHATA XHPYPTIHA, KOSTO
3acsAra 3HAYUTEIICH 00EM OT THKaHH.
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Abstract:

Speech is a unique phenomenon, that only human beings possess. After complete loss of teeth
the mastication and the speech function, as well the aesthetics of the patients are affected.
The type of the material, from which the prosthesis is made and the speech function are also
interdependent.

Aim: Degree of awareness of dental practitioners and the dental technicians regarding the
influence of the type of material of the denture construction on the speech function.

Materials and methods: Observation units in the research were 369 dental practitioners and
84 dental technicians in Bulgaria. The questionnaire study took 5 months.

Results and discussion: The outcome of this research shows that 83,90 % of the dental
practitioners and 41,70 % of the dental technicians think that the material, used for the
construction of the dental prosthesis has an impact on speech function.

Conclusion: Most of the dental practitioners are of the opinion that the type of material for
the fabrication of denture has a significant impact on the speech. But about 50% of the
dental technicians think that the type of the material does not affect speech function.

In our study we find that the thermoplastic dentures surpass the conventional dentures and
the adaptation period is shorter.

Key Words: speech function, total dentures, material types
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BBbBEJEHUE

B ob6nacTra Ha cHEMaeMHUTE MPOTE3M OCHOBHO CE HaOJsIra Ha KOHBEHIMOHAIHO IUIAKOBU H
TepMOIUIACTHYHN(TBBKABH) TIPOTE3H, KATO BBBEXKIAHETO HAa TEPMOIUIACTHYHHTE MPOTE3H B
JICHTaJHATa TPaKTHKa IPEBB3XOXKIa KIacHueckuTe akpwmioBute mporesm.(1,2,3) I'pBkaBuTe
MIPOTE3U Ca BHUCOKO ECTETHYHH M HAMHUpPAT MIMPOKO NPHIOKEHHE MpU H3pabOTBaHE Ha IETH
npore3u. Te okasBar ChIIO Taka c1ab0 BIMSHUE BbPXY JIMTABUIIATa HA MPOTE3HOTO II0JE U I10-
Obp3ara aganrtanus.(4,5) HoB etan B mogoOpsiBaHeTO Ha TOBOpHATa (YHKUUS IPU MPOTE3UPAHE C
TOTAJIHU CHeMaeMH mpote3n ¢ HaBnuzaHeto Ha CAD/CAM rexHosnorunte B ctomMaronoruara. Ot
1995 r. Charles J. Goodacre(6) m3mon3Ba cepust OT KIMHHYHU NPOIEAYpPH, MpeIHA3HAUCHH Ja
yIECHAT N3pabOTBaHETO Ha KOHBEHI[MOHAIHHU TOTAIHH ITPOTE3M M MMIUIaHTHU Tpote3n.(7) Tesn
CBIIUTE MPOLEIYpPH MOraT Ja ObJaT aJanTHpPaHM 3a HM3pabOTBAHETO Ha TOTAHM MPOTE3H C
nomomnra Ha CAD/CAM TtexHonorusra.

daxT e, ue NOCTaBsSHETO HA MOABMKHHU LIEJIM IPOTE3U 3HAYMTEIHO IIPOMEHs 00eMa Ha ycTHaTa
KyXHWHa, TIPeYH HA U3AUIIBAHUS BB3IyIICH MOTOK, KAKTO ¥ HA APTHKYJIUPAIINTE KOHTAKTH MEXITY
e3UKa M 3B0MTe, TBBPAOTO HeOIle M JMTaBHIATa HA aNBEOJApHUS TpeOCH M0 BpeMe Ha
BB3MPON3BSKAAHETO Ha peura. JloOpe M3BECTHO €, 4e B HAdYalHMS CTAAWI Ha aJanTHpaHe Ha
MAlMEeHTUTE, YeCTO ce HaOJIIo/1aBaT M3KPUBSIBAHMS HA pedra IIPU CHEMAaeMHTE IIPOTE3H, KOUTO
HaMallsiBaT ¢ TeYEHHE Ha BpeMeTo. B Hsikou ciayuan obaue Te Morar Jja craHar noctosiHuu (8, 9,10,
11, 12,).

HEJ

Llenra Ha HACTOSIIOTO MPOYYBAaHE € Ja CE ONPENEIN CTEHEHTAa Ha HMH(OPMHPAHOCT Ha
nexapute 1o jgeHTanHa MexunuHa(JIJIM) m 3500TEXHHIMTE OTHOCHO BIMSHHETO HA BHAA HA
MarepHalla Ha IpOTe3HaTa KOHCTPYKIIHS.

MATEPUAJ U METOAUKA

Epununu Ha Habmoxenue Osxa 369 jekapw 1Mo JCHTaTHA METUIMHA U 84 3500TEXHHIM Y
Hac.

AHKETHOTO MPOyYBaHEe € MPOBEICHO B MPOABIIKEHUE Ha 5 Mecela — OT HAauyaloTO Ha MecCell
sanyapu 2018r.. B npoyuBaHeTo yuyacTBaT JieKapu 110 JCHTajlHa MeauluHa oT 70 HaceleHu MecTa,
oT kouTo 67 rpaga u 3 cena. 3b00TEXHUIUTE, KOUTO Y4acTBaT B IPOYUBaHETO ca OT 19 HaceneHu
MECTa, OT KOUTO BCHYKH Ca rpajioBe.

VYuactrero Ha JIIM u 3b00TEXHUIMTE B NPOYYBAHETO € Ha CIlydyaeH MOPHUHIWI, Oe3
MIpeIBapuUTeIeH N300p, KOETO 00YCIIaBs peNpe3eHTATUBHOCTTA HA M3BAIKATA.

PE3VIITATHU U OBCBHKXJIAHE

IIpu chocTaBsiHEe HA KavyecTBaTa MEXIY KOHBEHIIMOHATHUTE U TEPMOIUTACTHYHHUTE MPOTE3H
ce BWKIAT TPEANMCTBATa Ha TEPMOIUIACTHYHHUTE MPOTE3W - MBIHA OWOJOTHMYHA TTOHOCHUMOCT,
MaJIKO TEIJIO, HE JIPa3HSAT JIMTaBHIIATA, TIOJJOOpEeH KOM(MOPT 3a MalueHTa U 1Mo-0bp3a ajanTaius.
[IpurexxaBaT mom0OpeHa YCTOWYMBOCT Ha IIBETOBETE CPEIy YJITPABUOJETOBH JIBUU M TO-BHCOKA
YCTOWYMBOCT Ha AeOpMAaIlHsl.

Cropen 83,90% ot nexapure mo JeHTanHa MeauuuHa u 41,70% oT 3p00TeXHULUTE B

HamaTa W3BajKa, HM3MON3BAHMAT MaTephal 3a M3paboTKaTa Ha 3BOOMPOTE3HATa KOHCTPYKIIHS
OKa3Ba BIMHUE BbPXY ToBopHaTta GyHKIwms (dur. 1 u dur. 2).
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JleKapu no geHTanHa meauLMHa

100.00% 83.90%
80.00%
60.00%
40.00%
20.00%

0.00%

11.709
0% 4.40%

JA HE HE MOTA [A ONPEAENS

@A ®HE HE MOTA OA ONPEAOENA

®ur. 1. Muenne Ha JI/IM oTHOCHO M3M0JI3BaHMS MaTepUaJ 3a H3padoTKaTa HA
3b00NPOTE3HATA KOHCTPYKIMS U BJIUSIHUETO MY BHPXY rOBOpHATa (pyHKIMS

3b6oTexHuumn
0,

50.00% 705 47.60%
40.00%
30.00%
20.00% 10.70%
10.00%

0.00%

OA HE HE MOTA A OMPEAENA

H/OA ®HE U HEMOrIAOAONPEAENA

@ur. 2. MHeHHe HA 3b00TEXHUIH OTHOCHO H3IO0JI3BAHHSI MAaTePHAaJ 32 H3padoTKATa HA
3b00MPOTE3HATA KOHCTPYKIMS U BJIUSTHHETO My BHPXY rOBOPHATa (PyHKIIHS
YCTaHOBHXME CHIIECTBEHA PA3MKa B MHEHHETO HA JBETE TPYIH CrieuatncTi (°=68,63; p
< 0,001), kaTo mo-rojsiMarTa 4acT OT 3bOOTEXHUIIUTE Ca HA MHEHHUE, Y€ MaTepuanbT, OT KOUTO ce
n3paboTBaT IEIUTE MPOTE3HH KOHCTPYKIMK, HE OKa3Ba BIMSHHE BbPXY FOBOpPHATA (YHKIHS Ha
nanuenture (47,60 %).

3AK/IIOYEHUE

Bucok nsan ot JIJIM ca Ha MHeHUWe, 4e BHJa Ha mMarepualia 3a u3paboTBaHE HA MPOTE3HATA
KOHCTPYKITUSI OKa3Ba CHIIECTBEHO BIMsSHKE BhpPXY roBopa. Okono 50% ot 3p00TexHUIMTE 00ade
ca Ha MHEHHeE, Y BUIBT Ha MaTepHalla He OKa3Ba BIMSHUE BbPXY TOBOpHATA (DyHKIIHSL.

B HacTosmioTO TpOoyuBaHE KOHCTaTHpame, Y€ TEPMOIUIACTHYHHUTE IPEBB3XO0XKIAT
KOHBEHLMOHAIHUTE TIPOTE3U U MEPHO/a Ha aIalTalus € TO- ChKpaTeH.
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CLINICAL CASE FOR A FIXED RESTORATION, MADE BY 3D
PRINTER AND CLASSICAL TECHNOLOGY
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1 — assistant professors in Department of “Prosthetic Dentistry”, Faculty of
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Abstract

Introduction: Digital technologies have developed rapidly in dentistry. 3D printing is
based on layered placement of melted or softened material. Printed metal construction due to an
unsatisfactory aesthetic result necessitates the search for other aesthetic methods.

Purpose: To perform prosthetic treatment of the upper jaw based on modern 3D printer and
classical technology.

Materials and methods: The bridge prosthesis includes full-arch stabilization. There were
prepared 7 abutment teeth with knife-edge preparation - 18, 12, 11, 21, 22, 26, 27. It was made a
two-layer two-phase maxillary impression and an alginate impression from the antagonists. 3D
printer technology was used to create the metal skeleton. LaserForm CoCr dental material was
used, which is a cobalt-chromium nickel-free alloy for direct metal printing. The subject was
printed using a ProX® DMP 200 Dental system.

Results: The printed metal construction fits tightly and precisely along the preparation
borders of the abutment teeth. The applied ceramic masses by classical technology have attributed
the aesthetic effect of the construction.

Conclusion: The combination of modern and classical technology is a successful variant of
prosthetic treatment.

Key words: 3D printing, bridge prosthesis.

BbBeaenue: JJurutaqHuTe TEXHOJOTHUHU Ca OTPACHI ¢ MHOTO OBp30 pasuthe. Ch3naBa ce
IsU1a MHOYCTPUS, KOSTO Ja 3aJ0BOJM Ta3d masapHa Huma. B bwiarapus undopmanusra e
OorpaHHueHa ¥ MOpaJMu TOBAa MEAMIMHCKUTE CHEIHUATUCTH pasloyiaraT C OCKbJHA JINTEpaTypa,
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OCHOBHO aHTJIMICKA, U C€ UYBCTBAT HECUTYPHU OTHOCHO MATEPUAIUTE U METOAUTE, CBBP3aHH C
Ta3u MHOBAIIUS, KAKTO U C HACOKUTE Ha mprtoxkenne (Berman, 2012, Dikova, 2015, Munaz, 2016,
Bakova, 2019).

WsnomszBa ce wmarepuan LaserForm CoCr dental, npencrapisBam KoOalT-XpoMOBa
HeChAbpIKallla HUKEJ CIUIaB 3a JUPEKTHO MeTanHo mpuHThpaHe (Direct Metal Printing - DMP).
Ta3u cIutaB € ¢ BIHCOKa KOPO3WOHHA M W3HOCOYCTOHYUBOCT, U € TOAXOASIIA 32 OMOMEIUIIMHCKO
npunoxenue (Chia, 2015, Food and Drug Administration, 2017, Guvendiren, 2016).

M3nonzsanusat 3D npunTep ProX® DMP 200 Dental system TIO3BOJISIBA CB3/1aBaHE HA
o0ektH ¢ MakcuManHu pasMepu 140x140x125 mm. Meroaukara My Ha pabota DMP (Direct
Metal Printing) ce wunentudummpa ¢ SLS (Selective Laser Sintering). Omuca ce kaTo
W3KIIIOUUTENHO MpPELu3Ha, MOJydYeHaTa MOBBPXHOCT € IUIbTHA, C HEPABHOCTH A0 5 pm IpHU
onrtuMaiHa ckopocT (3dsystems.com, Bishop, 2017).

Marepuana u MeToaun

Ha manueHT, mozanexail Ha JieueHHEe ¢ MOCTOBA KOHCTPYKIIHMS C€ M3BBPIIU OE3MparoBo
npenapupaHe Ha 7 MoctoHocutenu - 18, 12, 11, 21, 22, 26, 27, ¢ur. 1. CHe ce ABymIacToB
eH0(a30B OTIEYATHK C A-CHJIMKOH OT FOPHA YEIOCT M OTIEYATHK C aJiTHHAT OT aHTAarOHUCTHTE.

Que. 1. Knunuuen uz2ned Ha pponmannume Mocmonocumenu

Ilocnensa oTIMBaHEe Ha KJIACHYECKU MOAEN C NOJABMKHH IbHUYETAa U TBBpA rumc kinac III,
KOWTO ce CKaHMpa upe3 JlabopaTopeH cKeHep. Bepxy momydeHus BupTyaieH odpa3 ce Mozenupaxa
KCIICTa HA MOCTOHOCUTCIIUTEC U MOCTOBHUIHHU TCJIa B obiacrra Ha JIMTIICBAIIUTC 3B0M.

Crnen npuHTHpaHe € HEOOXOIUMO 3a4YHNCTBAHE Ha OIIOPHUTE eneMeHTH. [Ipenn HaHacsHe Ha
MopIeNaHa, MeTalHaTa KOHTPYKIUS ce IojJlara Ha o0Oe3MacisBaHe M 3arpsiBaHe B el 3a
HOJIy4aBaHE Ha T.Hap. OKHCEH CIJIOH, HEOOXOIMM 3a OCBIIECTBSIBAaHE HAa XMMHYECKAaTa BPB3Ka
MeXIy MeTana U TpyHJ Macata. @upmara Npou3BOAUTEN Ha METAIHATA CILIAB IPEIOCTaBsI CIHCHK
ChC CBBMECTUMH KEPaMHKHM 3a E€CTETU3HpaHe Ha KOHCTpyKkuuuTe. CienBaT MOCIIENI0BAaTETHO
HU3IMYaHC MW HaHACAHC HAa JIOCHTHHOBH H eMaiiaoBu KepaMHUYHU Macu A0 TII0JydYaBaHE Ha
3aJJOBOJIMTEIIEH KPAeH PE3yNTar.

PesyaTaTtu u o0chbiknane:

IMpuHTHpaHaTa MeTajHa KOHCTPYKLHMS Oelle aOCONIOTHO TOYHA IO MpernapanydoHHHUTE
rpanuny. IlomydeHUTe THHKM BEPTHKAJIHM HUIIKH OfXa dYacT OT OmopHara 0asa, Ch3aajicHa
codpryepHo, pur. 2 u 3. [IpemaxBaHETO UM ce U3BBPIIHU Ype3 METAICH CEenaparop.
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@Due. 2. Memanen ckenem, nonayuen no 3D npunmepna mexnonozus DMP —
eecmudynapen u3zzneo

h ' B P r 1
Que. 3. Memanen ckenem, nonyuen no 3D npunmepna mexnonozua DMP —
nanamunanen uzeneo

Crexn TAXHOTO W3pSA3BaHE, METANHHUAT CKeJIeT O€ HaIlBJIHO TOTOB 3a TIPOICAYpHTE,
CBBP3BaHE C HAHACSHETO Ha KEpaMHYHHTE Mach. [ 0TOBaTa MOCTOBAa KOHCTPYKIHS O¢ C OTIMYHA
aJlanTanus u ecTeTuka, Gur. 4 u 5.

Duez. 4. Mocmosama KOHCIMPYKYUA C/1€0 HAHACAHE HA KepamuiHune Macu

[IpuHTHpaHETO HA METaJHA CIUIAB 32 KOHCTPYKIIMS, MOAJIEKAIIA Ha MOCTOSHEH KOHTAKT C
JKUBH ThKaHU ce U3BbpIH o DMP mertosuka, npuera 3a 6nomeroauka (2, 3, 4, 5).
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i o b i LAl 4 > ' | b e
Due. 6. Mocmosama KOHCMDYKUUA c/1e0 HaHACAHE Ha Kepamuunume macu

KomOnnarmsaTa OT KIacHdeckn MeTo] Ha paboTa (HaHACsIHE Ha KepaMUYHHUTE MAacH) U
nHoBaTuBeH MeToA (3D nmpuHTEpHA TEXHOJOTH) ce OKa3a crodywinBa. Chueraxa ce Mpeuu3HocTa
Ha METAJTHUS CKeJIeT J1a MPHJIAra IUIBTHO IO TIPETapanioOHHNTE TPAHHI M €CTeTHIHUS eekT Ha
kepamu4HUTEe MacH. [TocTiraa ce MHOTO J0Opa ecTeTrka U (pyHKIHS.

Baaronapuoctu: MscnenBanero ce m3Bbpmi 1o mpoekt JITJIT 12/ 2018 T u ce
¢unrancupa or MY — [Inosaus.
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COBALT-CHROMIUM EXPERIMENTAL UNITS
BY 3D PRINTER TECHNOLOGY
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1 — assistant professors in Department of “Prosthetic Dentistry”, Faculty of
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Abstract

Introduction: Additional manufacturing or 3D printing is based on layered placement of
different materials. Cobalt-chromium alloys can be used in this technique. These alloys are
suitable for long-term use with the oral cavity and compatible with other aesthetic materials -
ceramics, polymers and others.

Purpose: To demonstrate different ways of experimental units positioning on the metal
plate in 3D cobalt-chromium alloy printing.

Materials and methods: 3D printer technology was used to create the experimental units.
LaserForm CoCr dental material was used, which is a cobalt-chromium nickel-free alloy for
direct metal printing. The subject was printed using a ProX® DMP 200 Dental system. The
experimental units were rotated in four directions.

Results: Printed objects mainly differed on the support elements. The best result was
obtained with the base positioning of the supports, and most notably with the occlusal one. The
quality of vestibular and proximal placement was the same.

Conclusion: Support element can be placed in different directions depending of the
purpose.

Key words: 3D printing, metal alloys.

BbBeenune: AJUTHBHOTO MPOU3BOICTBO Wik 3D mpuHTHpaHETO Ha 00EKTH € TEXHOJOTHS,
no3Hara ot 807 roAMHM Ha MUHAIIMS BEeK M NPUIIAralia ce OCHOBHO 3a TEXHUYECKHU LEeiH. [ oMo
pas3BHUTHE ce HaOJoAaBa MOCIETHUTE TOJUHHU C BHEAPSBAHETO M B MEIMIMHATA, KOETO HAJIOXKU
BBBEK/IAHETO HA CTAaHMAPTH 3a KAauecTBO KBM IpHIIaraHuTe MaTepuasd u Mmeromuku (Bakova,
2019, Michalski, 2014). [Ipunaratr ce U 3aKOHOBH pa3nopendu 10 KOJKO M KakBH OOEKTH da ce
npuntupar (Food and Drug Administration, 2017, Di Prima, 2015). Marepuanst LaserForm
CoCr dental mipectaBisiBa KOOaNT-XpoMoOBa CIUIaB HEChAbpXKalla HUKeN. HUKeTbT € XUMHYeH
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€JIEMEHT C BHCOK aJIepTrH3HMpall MOTEHIIMAN, KOHTO IO MpaBU OMAaceH 3a ABITOCpPOYHA ymorpeda
(Derakhshanfar, 2018, Christensen, 2017). Meroaukata Ha npuHtupane DMP (Direct Metal
Printing) ce omnrcBa KaTo U3KIOYUTEIHO TOYHA, IOTyYCHATA IIOBBPXHOCT € IUTBTHA, C MUHUMAIHU
HEpaBHOCTH 10 5 um npu ontrManHa ckopoct (Ladd, 2013, Thomas, 2009).

Hen: M3paborBaHe Ha ONMMTHU OOpa3yl NPH PAa3IHYHO INTO3HUIMOHHPAHE HA OMOPHHUTE
eneMeHTH upe3 3D npuHTHpaHe ¢ KoOalIT-XpOMOBH CIUIaBH.

Marepuan u MeToAM: 3a OCHOBa Ha M3CIICABAHETO CE H3IOJ3Ba YAaCTUYHO 00e33b0cH
(dantomen moxnen Frasaco Dental Model A-3, xoiiTo ce cCkaHWpa ¢ MHTpaopalieH CKeHep Ha 3
Shape. Upe3 codryepHa oOpaboTKka ce ,H3psA30Xa‘ TOPEH JECeH IbPBH MOJAp, TOPEH IECCH
LIEHTpaJIeH pe3ell U JOJICH JIIB BTOPU MoJIap BbpXy 0a3a ¢ obma BucounHa 13 mm. Daitosete ce
3amasnxa BbB dopmar DICOM, mo3BoNsBaIl NPUHTHPAHETO MM Ha amapar ProX® DMP 200
Dental system.

[No3uonnpaneTo Ha OOCKTHUTE C€ HM3BBPIIM PHYHO, C IOCTAaBSIHE M 3aBBPTaHE Ha
OIIOPHUTE EJIEMEHTH, T Hap. ChIOpPTH. Te Osixa HeIuIbTHHU, ¢ AebenuHa 1 mm, KOETo Mo3BOJsIBa
JIECHOTO MM IIpeMaxBaHe Oe3 rmomMoIira Ha cenaparop. [Iprumoxkixa ce 4 mO3UINUH — OTKBM 0azaTta,
0T BecTHOYNIapHO, OT alPOKCUMAIHO U OT OKJIy3aJHaTa HOBBPXHOCT, ¢ur. 1,2, 3 u 4.

@ue. 2. Onumnu mena ¢ OROPHU eleMeHMU, PA3N0IOHCEHU HA 8eCIUOYIapHAmMA
noGBLPXHOCH.

QDue. 3. Onumnu mena c ONROPHU e/lemMenmu, pa3nojloHceHu anpoKCuUmMaino.
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QDue. 4. Onumnu mena c ONOPHU e]1eMEeHmU, PA3ZNOI0HCEHU OKTY3AJIHO.

Pesyatatu u oOcbiknane: CodryepHata 00paboTka M IOATOTOBKAaTa Ha (hailoBere
TI03BOJISIBA PA3NIMYHA MO3ULUS M Opol Ha ONMOPHHTE €IEMEHTH. 3a MPEINOYUTAHE € ITIOCTABIHETO
UM janede OT 30HaTa ¢ Hail-roysiMa ThpceHa TouHOCT (7, 8). Taka n3paboTeHHTE ONMUTHH Tena ce
pasziIM4aBaxa OCHOBHO IO ONOpHHTE eneMeHTH. Hal-noObp pesynrar ce moiydu mpu 06a30BOTO
IOCTaBIHE HA CBIIOPTHTE, IpPH KOETO HEPAaBHOCTUTE OfXa pa3MOIOKEHH Jajede OT
MHTEpEeCcyBallaTa HA 4acT ¥ [103BOJIABAIIC U3BbpIIBaHE HA 00CTOHHM M3MepBanus. Haii-HeynauHo
ce OKa3a OKIy3alHOTO mocTaBsHe. Okomno 2/3 1o 3/4 oT 3p0HHUTE MOBBPXHOCTH OsXa MOKPUTH ChC
CBIOPTH, YHETO MpeMaxBaHE M3UCKBAIle M JIONBIHUTENHAa 00pabOTKa Ha IOBBPXHOCTTA
(3armaxknaHe, mMoJMpaHe), BOACIIO 10 MPOMsIHA Ha 3aJafeHus pa3Mep. MneHTudHo 6e kauecTBOTO
Y BECTHOYIapPHOTO ¥ allpOKCHMAIHOTO rocTaBsHe. OKOJIO ITOJIOBHHATA OT YacTUTE Ha 3bOHATa
KOpPOHKa OsiXa IOKPHTH C ONOPHH EJICMEHTH, KOETO CJIe/l TIOYMCTBAHE M IIOJHMpaHEe JIOBEIE 0
HaMaisBaHe Ha pasMmepa. Ilopaan TpPUBHIHO TiNagKata, HO HENOJIMpaHAa MOBBPXHOCT Ha
cBOOOAHHUTE OT CBIOPTH 4YacT, € J00pe Ja ce NpeaBHAU YBEIMYaBaHE pa3Mepa Ha OOEKTUTE B
3aBHCHMOCT OT IUTAHUPAHHS HAYWH HA TTOJIMPAaHEe — MEXaHNIHO, XUMIYHO, CMECEHO (2, 4).

Ort npeasoxxenure 4 BapuaHTa HA MO3ULMOHUPAHE HAa ONOPHHUTE €JIEMEHTH, Hall-CIIOIyWINB
Ha4yMH Ha Pa3lOJIOKEHUE ce OKa3a 6a30BOTO MpHIIEKAHUE, OpaJ HEHAPYIIaBaHETO IIEIOCTTa Ha
o0eKTa.

Buaarogapunocru: M3cnensanero ce m3Bwspmu mo mpoekt JITAIT 12/ 2018 r. u ce
¢uHaHCHpa oT MY — [TnoBaUB.
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Abstract

Introduction. The partial dentures have undergone significant evolution as a method of treating the
dental arch defects (DADs). After the introduction of the acrylic polymerin dentistry, the next
major step in the removable prosthodontics is the model casting technology, which allows the
production of cast metal removable dentures. In the most recent times, to overcome some
drawbacks of the existing dentures, thermolactic denture base materials and soft relining materials
have been introduced.

Types of partial removable dentures. The classical partial acrylic denture with wire clasps has the
widest indications to use in compare to the rest of the dentures - for all types of DADs, from one
missing to one remaining tooth. This type of denture has a relatively simple laboratory protocol
and is subject to repairs and relining. Its lower cost than other dentures makes it affordable and
social.

The cast metal with clasps or precision attachments has more specific indications and more limited
use than the acrylic, but has a number of qualities, which makes it superior in many ways.
Undisputed advantages are the ability to transfer the occlusal load denture-tooth and denture-tissue
and it spares the periodontal tissues of the abutment teeth.

The thermoplastic polymers and soft re-fabricating materials can be determined as the most
recently introduced in in the removable prosthodontics. The former can be used as a method of
choice in treating patients with allergies to the monomer in acrylic resin or to some of the
components in the casting alloys. The variety of shades in this materials allows them to achieve
optimal aesthetic effect even in the claps. Soft relining materials are indicated in patients with
painful spots in the mucosa of denture bearing area.

Key words: removable prosthodontics, dentures, thermoplastic, cast metal

BbBenenue. YacTUUHHTE MPOTE3H Ca MPETHPIILIIA 3HAYUTEIIHA SBOIOLUS KATO METO Ha JICUCHUE
Ha npepexture Ha 3bp0OHHWTE peauuu ([3P). Crex BBBeXJaHETO HA AaKpWIOBHS IOIUMED B
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cTroMatonorusTa mnpe3 1936 roauHa, cieiBamiaTa rojsiMa CThIIKa B MOABIXKHOTO MPOTE3UpaHE €
TEXHOJIOTHSITAa Ha MOJICIIHOTO JICCHE, KOSATO TO3BOJISIBA N3Pa0OTBAHETO HA CKEJICTUPAHH MOABUKHU
poTe3u ¢ JieTu Kyku.[1] B Hali-cbBpeMeHeH I11aH, 3a Ipeo10IIBaHe Ha HAKOU OT HellOCTAaThIUTE
Ha JIOCETalIHUTE MPOTE3H, Ca BBHBEICHH TEPMOJACTHYHHUTE TMPOTE3HM MATePHATM W MEKHTE
pebasupamy MaTepuanu. [2, 3]

BujoBe yacTHYHN CHeMaeMH MPOTeE3H.

Knacuueckara yacTMyHa IUTakoBa IIPOTE3a C OrbHATH KYyKHM WMMa HAM-IIUPOKU IMOKa3aHUs 3a
W3II0I3BaHe, B CPaBEHEHHE C OCTAHAIMTE MPOTE3H — NPU BCHYKH BUAOBE Ae(PEeKTH Ha 3bOHHTE
pemunu 3P, oT enuH JUIICBan] 10 €AWH OocTaHau 350. TS MMa cpaBHHUTEITHO JeceH JabopaTopeH
MIPOTOKOJT M TMOJUIeKH Ha TONpaBKUM M pedasaunus, HE HM3UCKBAa CIENMANHA IMOATOTOBKAa Ha
mpoTe3HOTO moje. [IporesHmar Gasmc ce W3pabOTBa OT TOIUIOMOJIMMEPH3MpAIA AKPHIOBA
I1acT™Maca, a KykKuTe OT OorpHata cTomMaHeHa Tten. [lo-Huckara I ce0ecTOMHOCT OT JAPYTHTE
MpOTEe3U sl MpaBU NIOCThIIHA W MacoBa. KaTo HemocraThlMd MOrar Ja ce rocoyar Hajlu4yue Ha
OocTaThbUeH MOHOMEp M pakjiallaHe Ha 3b0uTe, Hocemu Kyku. llocnenHoTo ce IbDKH Ha
€JIACTHYHOCTTA Ha CTOMAHEHEeTa TeJl U aKTUBHOTO MPWIIATaHE KyKUTE MO 3b0HaTa MOBBbpXHOCT. He
ca €OUHUYHU M CIydaiiTe, IpU KOWUTO OLBETHTENAT B IUIacTMacata NPEeIW3BUKBA allepPTHYHH
pekauuu y namnuenra. [4]

CkeneTnpaHara mpoTe3a C JIeTH KyKH WM CIICIHaTHH ONOPHO 3aJpHKHH CPEICTBA MMa II0-
crneuuUYHN MOKa3aHUsi W TO-OIPaHUYEHO MPUJIOKEHHE OT IJIaKOBaTa, HO NpUTEXkaBa peauia
Ka4ecTBa, C KOMTO MHIOKPAaTHO S TPEBB3XOXAA. bescnopHu mpeawMmcTBa ca CIOCOOHOCTTa 3a
IpeJaBaHe Ha IBBKATEIHOTO HaJsraHe Mo (U3UOJOTHYEH U CMECEH IbT M INAAALIIMAT e(peKT
CHpSIMO TMApOJHTAa Ha HocemuTe 360H. OTCHCTBHMETO Ha Isila HEOIOBa IUIaKka MBK IOA0OpsBa
KoMdopTa Npu HOCEHE, HE BB3MPENATCTBA TOBOPHATa (YHKIMS, KAKTO JOCTUTAaHETO HA XpaHa U
HAIWTKY JIO PelienTOpuTe Mo Heb1ero. [5]

Bernpekn HE0OXOOMMOCTTAa OT HMIHIWBUAyaleH MOAXOHA KBbM BCEKHM KIMHUYCH CIIy4aii,
IUTAHWPAHETO HAa YaCTWYHHUTE IPOTE3W ce NOAWMHABA Ha HsAKoM oOmu mpasmma. [6] Cmopexn
BbanaGaHoB KOHCTpyHpaHETO Ha TO3M BUJ MPOTE3U MMa 3a 11eJ1 J1a IPEHACTPOU AbBKATEIHUTE CHUITU
JI0 TOHOCHMH 3a TapajoHTa Ha HOCEMHTe 3501 CTOHHOCTH. 3a 1a ce IMOCTHTHE TOBa TpsiOBa aa ce
CIa3Ba IIOCTAHOBKATA 33 (PYHKIMOHATHO-MEXaHUYHO PaBHOBECHE HA IIAPOIOHTA.

B cBBpeBMeHHaTa IIpakTHKa XpoM-KoOanToBaTa CIIaB M THTaHMUAT ca €AHH OT Hail-
Pa3npOCTPaHEHUTE 3a MOJEJIHO JIEEHE NMPHU YacTHYHM IpoTe3u. [7, 8] Bbopexu ue TUTaHUAT €
MIO3HAT KaTo OMOCHBMECTHM MaTepual, TOH NPUUYNHSABA BB3MamuTeNHH pekarun npu 0,6% ot
nanuenTure. [9, 10, 11] OcBeH XUNEpPCEH3UTHBHOCT, APYIM HEXENaHW PEKalMM KbM METaJIHUS
CKelleT MoraT fa OBgaT MaTorajJBaHU3BM, OCTEOIM3a Ha HOcemuTe 3b0M, oOpasyBaHe Ha
OMO(MIM, KaKTO U BIIOLICHA €CTETHKA 3apajii METATHATE KyKH. [12]

Karo Haii-mociemHo BBBEICHH B IOJIBIDKHTO 3HOOIOpPTE3MpAHE MOTaT Ja C€ ONPEHeysT
TEPMOIUIACTUYHHUTE MONUMEPH M MEKHTEe peda3upamy MaTepHald. TepMHUHBT TepMOILIACTHIHU
MIPOTE3HH MAaTepHald OOCAMHSIBA HAKOJIKO TPYIH MaTepHald C pa3indyHa XMMHYHA CTPYKTypa:
HNOJMMAMMAM, aleTald -  ITIOJHOKCHMETHIICH, Oe3MOHOMEpPHHM aKpWIOBH  IUIACTMAcH,
IMomoneodunosw, [Tonuectepu.

3a anrepHaTHBa Ha aKpPWJIOBUTE IUIacTMacd, mpe3 1950 roamHa ce cb3naBaT HaMJIOHOBHTE
mojaramMuad. ToBa ca TEPMOIUIACTHYHM TOJIMMEpH WM TepMoIntacTuTe. Te ca BHA IUlacTMaca,
KOSTO MOXe OOpaTHMO upe3 HarpsBaHE Aa IPEeMHUHABa BBB BHCOKOETACTHYIHO CHCTOSHHE.
M3nomn3BaHuTe B JCHTATHATA MEAWIMHA TEPMOIUIACTHYHHA MaTepHaIH ca KOMITO3HTHH BEIECTBA
/KOTONUMeEpY/, TPUTEXKABalld TEPMOIUIACTUYHH CBOHCTBA U IBIHHUTENH, KOUTO OIPEAENAT
[[BETOYCTOWYMBOCTTA HA MaTepHaa. 3a Te3W MaTepHAIN € XapaKTepHO OTCHCTBUTETO HA CTAaThUCH
MOHOMEp, HE€ CBABPXKAT TOKCUYHH WM aJepru4yHd  J00aBKM, TPHTEKaBaT BHCOKA
OMOCHBMECTHMOCT U CIIOCOOHOCT 1a ChXpaHsaBar (opmaTa cH. BucokaTa cTeneH Ha INTaCTHYHOCT,
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TOYHOCTTa TpPHM M3pabOTBAHETO M INMpOKAaTa [BETOBA TraMa, IIO3BOJISIBA Jia CE Pa3LIMPST
BB3MOKHOCTHTE HA YaCTUYHOTO NpoTe3upane. [13, 14]

TepMOmITACTHYHUAT areTal, Ha OCHOBaTa Ha IIOJMOKCHMETIIICH IIPHUTEXaBa HEoOXoxmMara
3[paBMHA, W3HOCOYCTOMYMBOCT M OalaHCHpaHa eNacTHYHOCT 3a Ja OBbAe IOAXONAIl TIpH
n3pabouTBaHETO HA Oe3MeTaleH! CKENeTHPaHH MpoTe3H. J[pyru HeTOBU MOJOXKUTETHH KadecTBa
ca crabuiaHa ¢opmMa M pasMepH, aOpa3MOHHA YCTOWYMBOCT M OHOJIOTMYHA CBBMECTHMOCT.
Pa3HooOpa3Hara 11BETOBa rama I03BOJISIBA MOCTUTaHE HAa ONTHMAJCH ecTeTHYeH e(eKT JAOpH Ha
kykure. [15, 16]

Meknte pebasupamy MaTepHaad ca NperHa3HaueHH 3a pebasupaHe (TMOOIIIaTSABaHE) Ha
NUraBUYHATA YacT Ha MpOTe3aTa, M3paboOTeHa OT TBBpAA IUlacTMaca. Te ca IOKa3aHd OpU
ManueHTH ¢ OOJEe3HEHM 30HM IO NPOTE3HOTO Moje, 3a M3paboTBaHe EKTONPOTE3H M CIOPTHH
MHA. bUBaT akpuIOBH, BUHWIOBH M CUJIMKOHOBH. [2]

3akioueHue.

3anp00UeHITE U3JIESIBAHMS HA MPOTE3HUTE MapUAIH IO TO3M MOMEHT TIOKa3BaT, 4e BCE OIIe HE €
HaMepeH CHBBPLICHUAT MaTepHall, HO C HampeABaHETO Ha TEXHOJOTMUTE U BHBEXKIAHETO HAa
CHbBPEMEHHU TOJMMEPH, KIMHUIUCTUTE WMAT IMO-IIMPOKH BB3MOXKHOCTH 32 HW300p TIpH
YaCTHUYHOTO MPOTE3UPAHE.
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Abstract.

Background: Polymeric dentures located in the oral cavity are exposed to a complex of factors:
physical, chemical, biological. These restorations are used in an aggressive chemical environment
such as the saliva. The constructions made of thermoplastic materials spend in the mouth a long
period of time and the water resistance is very important. Moisture resistance refers to the ability
of thermoplastic polymers to retain their properties in long-term exposure to a wet environment.
Aim: In vitro study of the imbibition of two types of flexible resins in artificial aging and different
storage regimen during the study.

Materials and methods: It was used 216 test samples, made from polyamide injection moulded
resins Thermosens (Ts) and Biosens (Bs).

All test samples were divided into three groups:

- Group I (Control group) - consisting of 36 test samples for each type of material, that is
not exposed to artificial aging or a wet environment;

- Group II - consisting of 36 test samples for each type of material, that were artificially
aged through dehydration. (In the period between the phases, the group II samples were
stored in a dry glass container at room temperature).

- Group III - specimen were subjected to artificial aging without dehydration. (Between the
individual thermocycling phases the group III samples were stored in a glass container
with distilled water);

It was used the LTC 100 (LAM Technologies, Italy) apparatus for the artificial aging of the test
samples of thermoplastic materials

Before conducting the individual tests, the diameter of each specimen was measured with a digital
caliper.

Results and discussion: The thermocycling and the storage in a dry environment of the samples
results in a change in the volume of the diameter, manifesting as an increase in Bs and little less in
Ts.

The thermocycling and the storage in a wet environment greatly affects the size of the diameter
for all materials observed. The highest water absorption was recorded at Bs.
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Conclusion: The storage of injection moulded thermoplastic resins - wet or dry environments,
between individual cycles of artificial aging is essential for their imbibition and preservation of
their properties. The research we conducted focuses on keeping them in a dry environment
between aging cycles to reduce water absorption.
Key words: imbibition, flexible resins, dentures

VBox: IlpoTe3HuTe KOHCTPYKLMH, HAMHUpAllX C€ B YCTHAaTa KyXHMHA ca MOJIOKEHH Ha
BB3/ICHCTBHETO HA KOMIUIEKC OT (paKTOpH: (PpU3HMYHH, XUMUYHH, OHOJIOTHYIHU. Te3n KOHCTPYKIUH
ce M3MIOJI3BAT B YCJIOBHUATA HA arpecHBHA XMMHUYHA CPeJia, KAKBATO € CIIIOHKATA, T€ Ca MOJI0KCHH
U Ha CIJIHO MEXaHWYHO BB3JCHCTBHE 1O BpeMe Ha AbBKaTenHus mporec. OT apyra cTpaHa
MaTepHalluTe, OT KOMTO Ca H3pabOTEeHM KOHCTPYKIMUTE OKa3BaT CHJIHO BB3JCHCTBHE BBPXY
cpenara B yCcTHaTa KyXMHa U Ha OpraHu3ma karo 1s710. [1] CbBpeMeHHHUTE METOM Ha M3CJIe/IBaHE
JlaBaT BB3MOXKHOCT Jla CE MOJIy4M ITbJHA IPEJICTaBa 3a CBOMCTBATa, CTPYKTypaTa, CTpoexka Ha
MaTepuagnTe U B3aMMOJCHCTBUETO UM C APYTH MaTepuany, U OmonorndHu cpeau. OeHKaTa Ha
KayecTBaTa Ha MaTEpPHAIUTE MMa OTPOMHO 3HA4YCHHE TIPH TPHIOKEHHETO UM B JICHTAJTHATA
npaktuka. UMOuOuuusTa € siBeHne, KOeTO CHIIHHO BIHMSHUE BHPXY KaueTBaTa Ha MaTepuaia. [2]

Criopenn pe3yTaTuTe Ha €IHO MPEIBAPUTETHO MPOBEIHO OT HAC H3CeABaHe, Hai-4ecTo
M3I0I3BaHaTa Tpyla TEPMOJACTHYHU TPOTE3HH MaTepHald Cpell OBITapCKUTe JIeKapu 110
JIeHTaJHa MEeJULMHA ca nonuamuante /Juarpama 1/

H Monnammam
AKpu0BM noanmepm
N [ToAnOoKCMMeTUNEHOBM
H MNonnoneduHu
W [ToAnaHUANHK

He nsnonssam

0% 2%

Juarpama 1. Haif — yecTo u3nonasBaHa rpymna TepMOILIATUYHY IPOT3HU MaTePUAIH CPE,
OBITapCcKATE JIEKapH 110 CHTATHA MEIHIIIHA.

Ilen. M3cnenBane Ha BOJOMOTITBINACMOCTTA Ha JBe TosmaMunHu cMoin Thermosens (Ts) u
Biosens (Bs) mpu U3KycTBEHO ChCTapsiBaHe.

Marepuan 1 METOIUKa. 3a M3Cle[BaHe HA UMOHMOMIMATA HAa ONHMTHH Tella OT HMOJUAMHUIHH
TEPMOIUIACTUYHHA ~ TIPOTE3HH MaTepHall  CJIel W3KYCTBEHO CBCTapsiBaHC H3MOJI3BAXMeE
Ipe/UIo’KeHaTa OT Hac METOJMKA, KaKTO M JPYTd MOAOOHU IMPEUIOKEHH METOIuKH. [4, 5, 6]
OO0pasnuTe 0T ONMUTHUTE Tella OgXa pas3/eNieH! B 3 TPyIH KaTo BCsAKa Tpyma e Oelre mpeacTaBeHa
oT 36 Oposi 3a BCEKU MaTepHal:

e Konrponna rpyna - [, He ¢ MOUIOKCHA HA W3KYCTBEHO ChCTapsiBaHe, KAKTO W Ha JPYTH
BB3ACHCTBHUS;

e I'pyma — II™, mojyioxeHa Ha U3KYCTBEHO ChCTAPSBAHE ChC ChbXPAHEHUE HA OOpasIUTE B CyXa
cpena;

o [I'pyma — II", mommoxkeHa Ha M3KYCTBCHO ChCTapsiBaHE ChC ChXPAHEHHE Ha 0OpasmuTe BHB
BJIaJKHA CPela;
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OnutHU 00pa3ny pasMep Ha eNpyBeTKAaTa,3aJ0kKEH B KIoBeTHaTa (hopMma,kaTo ¢ B3ETO MO
BHUMAaHHE CBHBAae€MOCTTa TPH HMHKEKTHpaHE HAa Marepuana: auamersp |,5MM U IbDKHHA SMM
/®wur. 1/. 3a U3KYCTBEHOTO ChCTapsiBAHE HA OMMTHUTE TeJa OT MOJUAMUIM M3IOJI3BaXMe arapara
LTC 100 (LAM Technologies, Italy), cpumar e manuuen B Karempa ,IIpoTetmuna neHTanHa
MeauiuHa” — MeauuuHCeku yHuBepcuTeT [lnosaus /dwur. 2/.

Qurypa 1. Bun Ha onutHNTE 00pa3un Qurypa 2. Amapat 3a Tepmorukaupane LTC 100

W3bpann Osixa cleqHUATE MNapaMeTpu Ha TEPMOLMKINPALIHS PEXHUM: TeMIeparypeH
mmamason 5 —55°C m npectoii Ha 0Opa3LUTE BHB BCAKA BaHA 3a 30 CEKYHIM M MEKIUHHO BPEMeE
Ha cbxHeHe 30 cexynau, ¢ o0m Opoii Ha uukiaure — 5000. O6uwsT Opoil Ha TepMouUKIUTE Oere
pasnenen Ha 20 ¢asu ¢ mo 250 MUKBIAa W NPOABDKUTEIHOCT Ha enHa (as3a 24 yaca, KaTo B
neproia MeXAY OTACTHUTE (pa3u ONHUTHUTE Teja O0sXa ChXpaHsIBaHU 0 CJACIHUS HAUUH:

e O6pasuure ot II™ rpyna mMexay otTaenHuTe (a3 Ha TEPMOLMKIMpPaHe OsiXa ChbXPaHABAHH B
CyX CTBKJICH KOHTEHHEp Ha CTalfHa TeMIepaTypa H HPOIBIKATETHOCT Ha efHa (a3a oT 24 Jaca.
/ur. 3/;

e  OGpasmute ot III™ rpyna mexmy otaenaute a3 Ha TEPMOUMKINpPAHE OsIXxa ChXPaHSIBAHHU B
CTBKIJICH KOHTCHHEp C JecTHIMpaHa BOJa HA CTaifHa TeMIlepaTypa W MPOIBIDKUTEIHOCT Ha eIHa
(a3a cpmmo ot 24 vaca. /dur. 4/

®durypa 3. OntHr 00pa3ny B cyx KoHTeiHep durypa 4. OnuTHr 00pa3iu B kKoHTteiHep ¢ H,O

H3mepBaHeTO Ha OMUTHHUTE 00pasly Oelle MPOAMKTYBAaHO OT (haKTa, 4e CHXPaHWHHUETO MM
MeXJy oTAenHuTe (a3 Ha TEPMOLMUKIMPAHE MOXKE Ja CE OCBIIECTBU IPU PA3INYHH YCIOBHS H
M3CIIEIBAHETO Hajlaramle Ja ce YTOYHH Jajli € HACTBIIIIIA TPOMSHA B TEXHHUTE pa3MepH, a ChIN0 U
CTIpsIMO Te3M Ha KOHTpONHATa rpyma. IIpu cratuctuueckata oOpaboTkaHa chOpaHaTa MbPBUYHA
ndomaryst 0sxa U3MOI3BaHA OOTaTHTE BH3MOXKHOCTH HAa MEIUIMHCKATa CTaTUCTHKA. [lokaszaTenn
3a OTHOCUTEJIHUTE BEJIMYNHU— €KCTCH3WBHU, HHTEH3UBHHU M ITOKA3aTEJIH 32 HAIJIEIHOCT.

Pesynratu n obcbxaaHe: JlaHHUTE OT MPOBEICHOTO HAOIIOACHHE NPU ONMMUTHUTE 00pasly B
TpuTe TpynH, n3padborenu ot Thermosens ca moxazanu B /lmarpama 2.
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Juarpama 2. Pazmep Ha u3cinenBanueTe oopasuu ot Thermosens.

Tpute mpoy4dBaHM TPYHMH OT H3CICIBAHUTE OOpasIH HE CE pa3NyuaBaT CHIIECCTBEHO IO
uaMeTbpa Ha TexHus pazMmep. [lomydenure onutaHr 00pas3uu ot Ts OT KOHTPOJIHATA IrPyIa ca ChC
CpelHU CTOMHOCTH Ha pasmepute 1.44 MM. ompesensT CBHUBaeMOCTTa Ha marepuana moj 1%.
Hamrero HabmogeHue KOHCTaTHpa 3HAYUTETHO IMO-TOJIIMA MPOIIEHTHO CBHUBAHE OT MOCOYEHOTO.
CTOMHOCTUTE HAa W3MEPEHUTE JUAMETPH BHB BTOpa Ipyma ca MOYTH €AWHTHYHH C TE3U OT
KoHTpoHaTa. To3n (GakT ToBOpH 3a JMIICAa HA MPOMEHH, B PE3yNTaT Ha Mpolleca Ha U3KYCTBEHO
cberapsBaaHe. KoHcraTupaHo € caMO W3BECTHO pa3jiMyMe IpU TpeTa rpymna, KbJIETO pa3Mepa Ha
OTIENHUTE EJUHUIM Ha TpoyduBaHe € B Hai-rojemMu rpaHuud — ot 1.42 mm go 1.49 mm.
HapacrtBaneTo Ha pa3mepa Ha AuaMeThpa TOBOPH MMOHOHUINS, KOATO € B paMKuTe Ha 1.5% u Ou
MOTJIa /1a C€ OTpEeeNd KaTO MUHUMAITHA.

[MoyueHuTe pe3yiaTaTu OT IPOBEACHOTO U3CIIeIBaHe Ha 0Opa3uuTe oT Biosens ca mpeicTaBeHn
Ha Jluarpama 3.

40
20
Tpeta rpyna
0 BTtopa rpyna
Fol45 4 46 KoHTponHa rpyna

1.49 -

MM
1.48 1.52-
151 1.54 Haa
1.55 mm
B KOHTpOAHa rpyna Btoparpyna  mTpetarpyna

Juarpama 3. PazMep Ha u3cineaBaHuTe 00pasIy B TPUTE TPYIH, H3paboTeHH oT Biosens

Pasnpezenenuero Ha n3cieaBaHUTE 00pa3LH 110 TPYIH 110Ka3Ba, Y€ OTACIHNUTE CAUHULHU Ha
MPOYYBAHETO ca C Pa3JIMyueH pa3Mep:

- 3a KOHTpOJIHATA Ipyma Te ca B rpaHumte oT 1.45 1o 1.51 mm. CpeagHaTa CTOHHOCT € B paMKHUTe
Ha 1.48 MMm. 3a Tasu rpyna € Hajuue IOJIMMEPU3ALMOHHO CBUBAHE, ONPENCIIIO0 CE Haj
CTaHAapTHUTe.

- [Ipu BTOpa rpyma ca B Half-mMpoku rpaHuy — ot 1.45 mo 1.55 mm. B Ta3u rpyna ce HabironaBa
HapacTBaHe Ha pa3MepuTe Ha JUaMeThbpa, paMkuTe Ha 1,5% crpsMo KOHTpONIHATa rpymna.

- Tpera rpyna e c¢ Haii-Bucokute rpanunu — 1.52 no 1.55+ mm. HapacrBanero Ha usmepeHute
cToifHoctn ca 6.8% cmpsamMo KoHTponmHata Tpyma u 6.7% cmopamo BTopa rpyma. B Tasm
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HaOJlfo1aBaHa Ipyma € KOHCTATHpaHa 3HAuUTeNHa MMOHMOMIINS M TOBa HMOTBBPXKIABA 3a BCHUKH
MOJIMaMATHU MaTepUalIy, Ye HadyiHa Ha ChbXpaHEHHe ¢ (hakTop.

TepMoIMKIMpPaHETO U CHXPAHEHUETO B CyXa cpeia Ha 00pa3luTe BOJIH 10 MPOMSHA B oOeMa
Ha AMaMeThpa, ChCTOSIIO Ce B yBenndaBaHe Ha oOema mpu Bs u mo-manko npu Ts. Iomxyuernte
pE3yJITaTH ce OATBBPKAABAT U IPYTH MOA0OHM MpoyuBaHus. [3, 7, §]

3axmouenue: [lomyueHuTe pe3yaTaTd OT CPaBHEHUETO MEXKIY OTIEJHUTE TIpyIu
HOTBBPKaBaT HallaTa KOHCTATALMsl, Y€ U3KYyCTBEHOTO CbCTapsBaHE U HAYMHA HA CbXPAaHEHUE HA
NOJMAMUJHUTE TEPMOIUIACTUYHM MATEpUalld OKa3BaT BIMSHUE BbPXyKauecTBaTa Ha TE3HU
MaTepHUaIH.
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IMAPAMETPUYEH I[I/BAFIH HA IPUDPTOBE: UCTOPUYECKH
HNPEIVIEJ, METOAOJIOI'USA U CbBPEMEHHU TEHJAEHIUN.
Buxrop HoBak
AMTHMUA ,,IIpod. Acen Inuamangues® — ILliioBaus

PARAMETRIC TYPE DESIGN: HISTORIC OVERVIEW,
METHODOLOGY AND CURRENT PRACTICES
Wiktor Nowak
AMDFA ,,Prof. Assen Diamandiev” - Plovdiv

Abstract

Typefaces are complex systems of interrelated parts in which the form of a single letter is second-
ary to the overarching organizational logic. The following article presents a historic overview of
the varying parametric strategies applied to the problem of type design. A categorization of the
various methods based on common strategies is proposed, as well as possible venues for future
exploration. The parametrization options of each technique is evaluated with respect to a future
generative model as well as their immediate application in the practice of type design.

Key words: type design, parametric design, historic overview

BbBeaenue

HlpudgTsT € cucreMa OT B3aUMOCBBP3AaHM EIEMEHTH YNPABIIBaHH OT OOIMM OpTraHM3HpaIIH
napaMeTpu. Hacrosimara cTaTus uMa 3a Leln Ja IpefoCcTaBu HCTOPUYECKH 0030p Ha MO-3HAYUMHTE
pa3paboTku B 001acTTa Ha MapaMeTpUYHIA Au3aiiH Ha mpudTa, KaKTo U 1a HadepTae oOemasamu
HACOKH 3a MOCJIe/IBAIlU U3CIIEIBAHHUS.

Metoan

PasnuuHuTe CHCTEMH ca MOAPEJNEHH MO XPOHOJOTHYEH pei, CHOpeA ToAMHATa Ha IbpBara
myONMUKaIys ONMCBAIla MeTofda WIM HH(pOpPMAamWs B HAIWYHATA JUTEepaTypa. [IpeanoxkeHa e
KJIacu(pUKaIys cropex oOIIM XapaKTePUCTUKH, KAKTO W aHAIN3 Ha CHITHUTE M CIa0WTE CTPaHH,
pa3KpHBaIl HACOKH 3a Obaemma padora. McTopuaeckusaT 0630p € mociaeaBaH OT aHAIN3 Ha OOIIUTe
TEHJEHIMU 1 OTKPOSBALIN Ce METOAH. TepMUHOIOTHATA OMUCBAIlA ChCTABHUTE YaCTHU Ha OyKBHUTE
e Gasupana Ha MoHues.

HcTopuueckn 0630p

ITSYLF - 1968, Mergler & Vargo

EnuH oT rbpBUTE ONMUTH 33 KOMMIOTHPHO ACUCTHPAH AM3aiiH Ha MPH(T — OCHOBHA IIpedKa Ipe]
ABTOPUTE IPEICTaBIsIBAT OTPAaHUUCHUsI 00EM NaMeT M CKOPOCT Ha M3IBJIHEHHE Ha Iporpamara
IIpu paHHHUTE KoMmoTpu. CrcTeMara e 3aMuCciIeHa KaTo HHTePAaKTHBEH aCHCTEHT NpH IH3aiiHa Ha
mpudT, B KOHTO oOpaTHaTa BpB3Ka € OCBHIIECTBEHA Upe3 IUIOTEp, KOHTO deprae pe3ynTaTUTe OT
BBBEJICHUTE CTOMHOCTH (KaTO MOKa3aTeNHa 3a XapakTepa Ha Iuiata a30yka e m30paHa OykBara
»E). (Mergler, 1968) HaGopbT 0T aBTOMAaTHYHO reHepHpaHu GOpPMHU € OTpaHnuydeH 10 26 IIaBHU
OykBHu OT naTuHcKaTa a30yka (Q u J ca m3kirodeHu 3apaau npuamkure ¢ O u I, kakTo n nopanu
cBoOojara npu rpadpuuHOTO 0POpMSIHE Ha OMAIIKATA).
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OCHOBHHU 3aciyrd TPEACTaBIsABAT OMHUTA 3a CHCTEMATH3aIlMsg Ha TJIABHUTE OYKBH CIIOpEN
M3TpaXIAIIUTE EIIEMEHTH, pa3IiiekJaHeTo Ha mpudTra Karo cucTeMa OT B3aMMOCBBP3aHU
€JIEMEHTH M TIOPOJIeHATa OT TOBA CTPYKTYPa, KaTO aBTOPUTE YEPIIAT BABXHOBEHUE OT TCOPETHUHHSI
Tpyx Ha mpudrosn ausaiinepu (Zapf, Goudy, Dwiggins).

ABTOpHTE TIOCOYBAT IET ,,kJlaca™ OyKBH, ChOTBETHO, Kiac enno: “E, F, H, I, L, T” (xopu3oHTaIHU
Y BepTUKAIHU Tpemn), kiac ase: “A, K, M, N, V, W, X, Y, Z” (cpabppKaiy 1oyerata rpeim),
knac tpu: “B, D, O, P, R, U” (komOuHamust ot rpenu u obym yactu), kinac yerupu: “C, G, S”
(M3UCKBaLIM TMO-CIIOKHU TPOLEAYPH 3a TeHepupaHne), kiac net: J u Q (Tyk ocHOBeH mpolbiiemM
MPEICTaBJIsiBa OMalllkaTa Ha OYKBHTE, KOSTO CIOpE] aBTOPHTE HE ce MOJAJaBa Ha KOHKpPETHA
rapaMeTpHu3anus).

OO6nuTe yacTH Ha OYKBHUTE Ca FCHEpPHpaHU Ha 0a3aTa Ha CYNEPEsMIICH, IO Mo3HaTata GpopMyia:
(X/A)F+(Y/B)F=1, xoeTo naBa BB3MOXKHOCT 3a BapHaIHs MEXAY MO-KBaJpaTHa U MO-3aKpbITIeHa
¢dopma. TIpexonbT OT rpeauTe KbM 00JUTe (GOPMH TPH MPEICTABEHUTE MPUMEPH € MPEKaJICHO
rpy0.

CepuduTte cbIlo Taka ca 0OCKT Ha JBE OTICIHHU (YHKIHH, 33 MOJIETaTH U BEPTUKAIHU TPEIU U
CHOTBETHO TaKaBa 3a XOPH30OHTAIIHHM, KAaTO AbJDKMHATa Ha cepudure, TsAxHata AebeinnHa U
CIOMKaTa ¢ TPEeJUTE MOTaT Jia ObJIaT MPOMEHSHH ChC CHOTBETHUTE UM CTOHHOCTH.

IKARUS - 1973, Peter Karow

EnHa OT mbpBUTE CaMOCTOSITENIHM CHCTEMH 3a Au3aifH Ha wmpH(T, KOATO Ce H3MONI3Ba U B
MPAaKTHKATa — HApell ¢ Bb3MOKHOCTTA 32 TUTUTAIM3AIINS, TIPe/jiara ¥ Bh3MOXKHOCT 3a MPOMsHA Ha
IpyImH OT MIM(H Ype3 YHHBEPCAIHH MapaMeTpHd KaTo BHCOYHMHA, NIMPUHA, XOPH30HTAIHO M
BEpTHUKAIHO monpaBHsiBaHe M HakioH (Ruggles, 1983). Ilpemmara ce um uHTEepnonamus Ha
MEXIUHHUTE CTOMHOCTH MEXAY Pa3TUYHUTE HauepTaHUs Ha €JUH MPUQPT OT CBETHI A0 TIBCT,
KaKTO U aBTOMAaTHYHA 3a00JieHAa M o0eMHa Bepcus Ha mpHQTa. Pa3TerisiHeTo MO IMMUpUHA WK
BHCOYHMHA TIPe/yIara Bb3MOXKHOCT 32 Ch3aBaHE Ha eICMEHTApHH KOHICH3UPAHHU U IIUPOKU BEPCUU
(Oe3 xopeKIHs Ha MTPOU3XOKIANIUTE OT TOBa AeopMariun).

Character Simulated Design (CSD) — 1975, Philippe Coueignoux

ABTOPBT CH HOCTaBs 3a IeJ IeHEPHPAHETO Ha MIPHU(T C MOMOILITa HA KOMIIOTBP, KaTO ThPCU
CHOTBETCTBHS MEXIy OyKBHTE B eIUH IIPHUQT, KAKTO M MEXKTY Hal-4ecTo yrmoTpeOsBaHHTE 3a
neyar mpudrose. LIpudThT € pa3iokeH Ha CIEMEHTapHU ChCTABHH YaCTH, KaTO CE BBBEXKIAT
rpaMaTHYecKd MpaBHiIa 3a TAXHATA KOMOWHAIUS M Pa3lONOKEHHE B MPOCTPAHCTBOTO, KAKTO U
OCHOBHH XapaKTCPHCTHKH OMMCBAIM CJIEMEHTApHUTE ChCTaBHM 4acTd. OTIEIHM NpaBWiia Ha
IIPOTIOPIIMATA PBKOBOIAT M B3aHMOBpPB3KaTa MEX/Ty IapaMeTpuTe Ha IPAMUTHBHHATE (JOPMH U Ha
cheraBauTe OyKBU. (Coueignoux, 1975)

3aciyrara Ipu ONMCAHUS METOJ HE € TOJNKOBA B HETOBaTa OPUTHHAIHOCT, OTHOBO TYK C€ CTHIIBa
Ha CTAaHJAPTHU MPAKTHKH B Ou3aiiHa Ha MWIPU(T, a IMO-CKOPO B HEroBara M3YEPHIATEIHOCT U
cTpeMex KbM (popMynmpaHe Ha KOXEpEeHTHa cucTeMa. lIpemioxkeHa e mporpama KosTo TeHepupa
CTaHJApTHHUTE IVIaBHH M Mayku OykBu OT JlaTmHCkata a30yka Ha 0Oa3ara Ha (OpMyJIHpaHHTE
IpaBIiIa, YCIIEIIHO IMpech3JaBaa Mmpu(pToBe OT ceMelicTBaTa Ha KIACHIMCTHYHATA AHTHUKBA U
NpeXOJHHUTE MIPU(TOBE, NMpaBU BIEYATICHHE, Y€ ca IPOMYCHATH NPUMEPH OT MO-paHHATa
BEHEIMAHCKA AHTHMKBA, C XapaKTepHA HAKIOHEHA oc Ha KoHTpacTa (oc II mo Mouues), kosTo 61
HAJIO)KWJIa JOMBJIHUTEIHO pa3jiaraHe Ha NPUMUTUBHHTE 4YacTd. [IpHHIMIBT Ha INEPOTO €
UTHOPHPAH U MOIXOABT KbM KOHCTPYKIMATA HAa OyKBaTa € MOIYJIeH, C aQUHUTET KbM ITOBIHSIHUTE
ot romain du roi IpexoAHU MPH(TOBE U KIACUIIMCTHYHA aHTUKBA C HAITBIHO BEPTHKAIHA OC.

ELF -1978

David Kinderslay e n3Becten Tumorpad u kamurpad, BBIPEKH ue pabOTH U ¢ U3KIIOYUTECIHO
TPasUIHOHHK MeToau (OyKBM AbJIOaHW B KaMbK, MOHYMEHTalHa TUIOrpadus) Tol MMa peamia
MHOBATUBHU IPHHOCH, CPE KOUTO M CHCTEMaA 3a ONTHYHO ONpPEICTSHE HA Pa3CTOSHHUATA MEXKTY
oyksute. Cucremara ELF reHepupa cepust OoT CBbp3aHM IOJWIOHM Ha 0a3zaTra Ha cpemHa OC
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HavyepTaHa OT omepaTop u3mos3Ball cBemmHHa mucanka. (Ruggles, 1983). Cpennata oc u
CUMYJIIPAHOTO HEPO ca MOAXOJ KOHMTO HECBMHEHO € IMOBIUSH OT onuTa Ha Kunnepcnedl karo
kanurpa¢ u ydenuk Ha Eric Gill, Ha cBOH pex mpHeMHHUK Ha aHTJIMICKATa TPaJuLUs 3all0oyHaTa C
Eduard Johnston.

METAFONT - 1982

METAFONT e 3aMucieH KaTo €3WK KOWTO IO M3PUYEH HAYWH J1a AcQUHUpA KOHCTPYKIUATA Ha
OykBUTE BBB BCEKH €AMH MIPHU(T, Taka dYe Te Ha MOraT jga OBJaT TEHEepHpaHH OT
koMmoThp.(Knuth, 1982) Knuth npennonara, 4e ¢pokycupaiiku ce BbpXy TOYHHTE MHCTPYKIIUU
HEOOXOMMH 3a KOHCTpYHpaHeTo Ha OykBa wim HabOp OoT OykBH, MOTaT Ja OBJaT HalpaBeHU
W3BOJIM OT KOHTO JIa C€ CKCTPAIoIipa Isiara a30yka, KakTo ¥ MHOTO IPYTH BUIOBE MIPUPT.

3a Ta3u nen ce AeUHUPAT peAnIIa mapaMeTpH KaTo Hal-BaXKEH OT TSIX € CUMYJIAIUATA Ha EePOTO
— Knuth ce xoncynrupa ¢ Hermann Zapf, msBeH kammrpad ¥ CHICH 3acTBIIHHK Ha
KanurpaCcKoTo Havyajuo mpu mpudTosus ausaiiH. ['paduunara ciaena e mpeacTaBeHa dpe3 eumca
NpeMHHAaBalla 110 BOJEIIA CpeiHa OC — 00eMBT Ha OYKBHTE CE MOJTyYaBa KOTaTO SIUIICATa OIHUIIE
KOHTypa CJeJBaiiku KOOPJIMHATH CBBbP3aHH IOMEXAY CH B Ae(UHHpaHA MOCIEA0BATEIHOCT.
V3MeHsKN XapaKTepUCTHKATE Ha eNTUIIcaTa eInH MPUQT MOXKE J1a Baprpa OT OCEB JI0 O€30CEB H
CBHOTBETHO 10 MIPHU(T ¢ 00BPHAT KOHTPACT HanogobaBa Krapenoon. ®unannata Gopma Moxe 1a
Oble MOBIMAHA W OT PA3NWYHN (YHKIMH OTHEMAIIW OT OYepTaHHsA 00eM, OT JOIBIHUTEIHH
WHCTPYKLIMM 3a HamacBaHe Ha KOHTypa, KakTo W (yHKuumu reHepupaum cepudu. Kato
JEMOHCTpalsi Ha BB3MOXKHOCTUTE Ha cucreMara KHyT cp3maBa dammmmsata ot mipudrose
Computer Modern, 5o METAFONT Taka 1 Ha HaMHpa NPUIOKEHUE B TIO-IIIMPOKATA MPAKTHKA HA
mprdTOBUS qU3aliH.

A Formal Approach to Lettershape Description for Type Design, 1983

Astopute Haarpaxaat padorata Ha D. Knuth mo METAFONT (Ghosh, 1983) xaro onpexnensr
cepHs OT IpaBMJIa 32 KOMOWHAIMS Ha eJIEMEHTapHH KOMIIOHEHTH H3TPaXKIaIlyl OTISITHUTE OyKBH.
dopmara ce u3rpaxaa Oasupaiiku ce Ha MapajurMara Ha BOJCHIA LCHTPAJHA JMHHUS U HEpo.
IMpaBu Bneuatnenne npwimkata ¢ CSD wa Philippe Coueignoux, koiito cwimo ¢opmymupa
mpaBujia 3a B3aUMOJCHCTBHE HA eleMEHTapHH (OPME, HWHOBAaTUBHO € MPEAJIOKEHUETO 32
Hepapxus Ha TMapaMeTpuTe (IBPBOBUIHA CTPYKTYpa), KAKTO ¥ 33 ONHCBAaHE HAa Pa3IlOJI0KECHHETO
Ha ChCTaBHUTE YaCTH Ha eqHa OyKBa upe3 rpada Ha ChCEICTBO.

Walker Typeface, 1995

Mathew Carter uMa peauia NpruHOCH B MIPUPTOBUS au3aiiH, HO Walker Typeface pa3paboteH 3a
Walker Art Center (Carter, 2012) ce Hapexaa cpes Hal-aBaHrapJIHUTe My TBOpOH. be3zoceBust
mpudT € 3aMUCIICH KaTO MOIYJIHA CHCTeMa OT Pa3sINuHH Ha BHI cepu(H KOHTO ce ,,3aKkadaT KbM
OCHOBHATa KOHCTPYKIHs Ha OykBata. MonyjiHaTa cUCTeMa JaBa BB3MOXXHOCT 32 MHOXKECTBO
HMHTEPECHHU JINTATypH MEXIy OyKBHTE, KaKTO M 3a NPEHNpPaTKH KbM IIO-M3BECTHUTE UCTOPHUIECCKU
mpudToBU cemeiicTBa (BBIPEKH 4Ye OCHOBHMA mpudT ¢ O6e3oceB). Ilpexoma Ha cepudure KbM
TJIAaBHUTE TPEIH € OT PA3BK JI0 IUIaBeH, cepuduTe ca ThHKH, Neberny, mmaxTenoBuaan. Cucremara
€ CJIO’KHA THI KaTO OCTaBsl MHOJKECTBO PEIICHHUS Ha KpalHHS ITOTPEOHTEI.

Feature-Based Font Design Using Constraints

Crarusta Ha Shamir & Rappoport Genexxn moBpaTeH MOMEHT B IapaMeTpUYHHS AW3aiiH Ha
mwpudra. ABTOPHUTE pasriIeXaaT cl1abOCTHTE Ha MPEAUIIHUTE METOMM KaTo WICHTH(GHUIMPAT
HSKOJKO TIPUYMHM JOBENW 10 CIabus WHTepec W3BBH aKaJeMUYHHTE CpeAd — JINIcaTa Ha
rpaduyHa cpena 3a MaHUITynauus Ha OykBuTe U (POPMHTE, KAKTO U IMPEKAICHOTO 3abI0aBaHE B
JIBeTe KpaitHocTH Ha Oasmpanure Ha mpuxu cucremu kato METAFONT u or mpyra crtpana
OIIUTHTE 3a ACKOMIIO3MIWS Ha MIU(UTE OO NMPUMUTUBHU (OPMH M INPOM3THYAIIUTE OT TO3H
PEAYKTHBHCTHYEH MOJYJEH moaxoxa orpanndenus (Shamir, 1998). Karo cTenka oTBbI mpocTaTta
MaHUITyJIalus Ha KOHTYpa € IPUIIO3HAaTa YCTaHOBEHaTa B THUNOrpadHsaTa NpaKTHKAa CXOMIHH,
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KOHCTPYKTUBHHU €JIEMEHTH Ha OykBHTE Aa ObIaT 000CO0SBaHM B CEMAHTUYHH E€JIEMEHTH M
yIoTpeOsiBaHH B TBOpUEcKaTa (a3a Ha au3aifHa Ha mpudra.

ABropuTe mpemnarar cucrema Oa3upaHa Ha OTIMUMTENHM eieMmeHTH (features), neiicrBarua
JIBYTIOCOYHO — KOHCTPYKIMSA Ha a30ykaTa Ha 06a3aTa Ha Ae(DMHMUPAHM EIEMEHTH M aBTOMATHIHOTO
paslo3HaBaHE Ha CXOJHHU €JIEMEHTH M TAXHOTO OOHOBSIBaHE 3a BCHYKM IIH(H, NPOOIEMBT ¢
TPaHWYHHUTE 30HU MEXIYy ChCTaBHUTE YaCTH € Pa3pelleH KaTo B3aMMOBPB3KaTa € pealn3npaHa Ha
0a3ara Ha orpaHMYaBaIiy (PYHKIUH, KOMTO 3aIa3BaT ONPEIENCHN ChOTHOLICHHS MEXKIY TOUKHTE
10 KOHTYpa MpHU MapaMeTPUIHUTE My IPOMEHH (IapajeTH TOYKH, PA3CTOSTHUE MEXKIy ABE TOUKH,
BIBI, M T.H), KATO MO TO3M HAYMH HAa KOHTPOJIHUTE TOUKHM € 3aJaJieHa pa3MyHa CTCNCH Ha
cBoOosma. B3amMonelcTBuATa MEXTy pPa3IMYHUTE OTPAaHWYABAIIM (YHKIUH TIPEACTABEHH KaTo
HAaCOYEeH alUKINYEH Ipad ¢ €IHO Bb3MOXKHO PEIICHHE 32 IMIO3UIMSA X U y Ha BCSAKA TOUKA.

DaType, 1998

DaType (Schneider, 1998) e npoxsmxerne Ha METAFONT (nporpamata m3nomssa METAFONT
KaTO pacTepu3aTop M KaTo BBHIIEH MOJYI 3a pa3pellaBaHe Ha KOH(IMKTH NP OrpaHUYaBaIIUTE
¢ynkuun). [lono6Ho Ha paspadboTenus ot Shamir & Rappoport moaen, Tyk cbio € popMmynupaHa
cepust OT B3aMMOBPB3KH M OTpaHMYaBamiy GyHKIuH. B camara ocHOoBa Ha cucrtemara ca 6a30BH
MEpKH, MOCJICABAHN OT €JIEMEHTapHH IIPHUXH, KOUTO HA CBOH PeI M3rpaXkaaT KOMIIO3UTHHU IPUXHU,
JIOKaTo Hal-Hakpas Obae mirpajeHa camarta Oyksa. Pasnmkara cbe cucremara Ha Shamir & Rap-
poport € B U3pUYHOTO M MOCTENEHHOTO M3rPaykIaHEeTO Ha WIPU(PTA OT Hal-MAJIKUTE My aTOMHH
€JIEMEHTH, ITOJXO0J KOWTO € MO-OJHM3BK A0 KOHCTPYKIHMATAa Ha TIIM(GH OT M3TOYHATA NPAKTHUKA
(Xanryn, Xuparana, XaH3u) U CIOXKHUS METOA 3a TAXHOTO NMPaBHIHO KOMOMHUpAHE Ha HAKOJIKO
HHABAa — MEPKH, UIPUXH, TOMOJOTHS, MOAXOOBT HANOMHS HAa WApaJuIMH OT OOEKTHO-
OPHEHTHUPAHOTO MPOrpaMHUpaHe MPH KOETO BCAKO CIEBAIIO HHBO HAacIeAsBa XapaKTEPUCTUKH OT
MIPEANIITHOTO. BBIIpekn TBBPICHUETO HA aBTOPHT, Y€ OA3MPaHUAT Ha IPUXH MOJET € MOo-OJIM3BK
JI0 TIpaKTUKaTa Ha AW3aifHepUTe Ha MWPUQT (HEIIO XapaKTepHO 3a HEMCKAaTa IIKOJIa), H30paHHUsT
METOJI 32 ITOCTETIEHHO W MOJYJHO CIiIo0siBaHe Ha OyKBaTa € jJaied OT IpaKTHKaTa Ha MOBEYETO
npodecruonanucTu B 061acTTa (MAaHUIYJIUPAaHE HA KOHTYPH).

Parameterizable fonts based on shape components, 2001

Mopepuusupana Bepcuss Ha CSD, OykBuTe ca TpeNCTaBEeHH KaTO CJIOXKHA KOMOWHAIMS OT
CBCTAaBHU EIIEMCHTH, Ha CBOH pell pealM3UpaHd 4Ype3 KOMIIOHCHTHH (OpMH, Ae(UHHUPAHU OT
rI00aTHU TapaMeTpH 3aBHCEIIM OT KaTeropusTa Ha mpHdTa, W IpyrH riobdamHu 3a mpHdra
CTOIfHOCTH, KaTo0 MECTOMOJIOKEHHETO Ha BOJCIIM JIMHWM HA CHMETpUsS, INUPHHATA U
CHOTHOIICHUETO Ha TPeuTe M 00JNINTE YacTH, KaKTO W 110 IPYNOBH M JokamHu mapametpu (Hu,
2001). CrnoGsBaHeTO Ha OTAETHUTE €IEMEHTH IpU TIPaHUYHHTE OOJACTH € YJIECHEHO OT
,POKEmn W ,,M3TPUBAIIK" (QYHKIHMH, KAaKTO M OT TCHEPHPAHETO HA CBBP3BAIM KPUBH.
ABTOMAaTHYEH aJrOpuThM pasjlara IMo3HaTH UWpuUpTOBE HA JAeHUHUPAHUTE KOMIIOHCHTH U
IIpe0oCTaBs BB3MOXKHOCT 3a TSXHATa MapaMeTpH3aliys.

Parametric Learning by example, 2009

Merton 6a3upaH Ha HEBPOHHH MPEXH, KaTO CHCTEMa 3a MPEACTaBsiHE Ha OCH Ha MapamMeTpH3alys
Ha mpudra. Excrpamonupa rpaHWYHE CTOHHOCTH M METOIM 3a KOHCTPYKIMS Ha 0a3aTa Ha
orpaHuueHu Ha Opoit rudu oT equH wpudT, U3rpaxaaiku 6a3a TaHHU OT Bb3MOXKHH PEIICHUS Ha
6azaTa Ha TpeOCTaBeHNTEe NpuMepr. HeBpoHHATa Mpeska Cllein IBIDKCHHETO Ha CHBIANANIH CH
KOHTPOJIHM TOYKH ONMCBAIIY KOHTYpa IpH MpeaocTaBeHuTe 3a ooyuenue npumepu.(Lau, 2009)

Learning a manifold of fonts, 2014

Merton 0a3supaH Ha HEBPOHHH MPEKH, KOMTO TeHepupa IJTaako MHorooOpasue Ha 0azata Ha 46
cucremun mpudra (Campbell, 2014). Muoroo6pa3ueTo ce H3MOJA3BAa KAaTO OIpaHHYaBaIla
CTOIfHOCT IO3BOJIABAIla KBasW-NapaMeTpu3anus Ha mpudrta. [IpoMsHata Ha KOHTypa B eIHA
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OykBa BOAM JI0 ABTOMAaTHYHO OOHOBSBAHE Ha OCTaHAIMTE, KOETO CE SBSBA OIEpaLMs 110
JIOKaJIM3anusl Ha HOBUS MIPU(T B MHOTOOpa3HeTo CHOpea KOHTypa Ha IpOMeHeHaTa OyKBa.

Flexyfont, 2015

Mertozaa U3MOI3Ba HEBPOHHH MPEXKHU U eJIeMEHTapHU KOMIIOHEHTH. [IpenocTaBeHnTe 3a 00ydeHUEe
NpUMEpPU Ce pasjiaraT Ha CEMAaHTUYHU KOMIIOHEHTH — CKeleT (Bojema ICHTpalHa JMHUS) TI0
KOSITO ce BOAMW IIpuX ((hopMHpani rpean U o0IM 4acTu Ha OyKBaTa) KaKTO M CJICMEHTH Ha Kpas Ha
mpuxa Kato cepudu, Onmamky U T.H., KOUTO CJIeJ] TOBa c€ CTIIO0sSBaT OTHOBO CHOpPE] HAyYCHHTE
HabOpH OT mpaBWiia 3a MpexBbpisiHe. OTAeNHUTe MPU(TOBE ca MPEACTABEHH KaTO BEKTOP Ha
CXOJIeH Ha0Op OT dYacTH, KOETO I03BOJIsIBAa TeHEPHPAHETO Ha HOBH CTHIOBE Ha 0Oa3ara Ha
orpanuueH opoit npumepHu 0yksu (Phan, 2015).

LeMo, 2016

IMapamerpusanust Ha mpupTa Ha OazaTa Ha MaTPHLA-MOIYJ JOKa3Ball TEOPETH3HpaHaTa OT
aBTOpa BPB3KAa MEXIy TEKCTypa M paHHHA XyMaHucthdeH wpudr. Msnomssa meradopara Ha
neporo 3a HayanHa (asa npu paspaboTkara Ha IIpudra, KaTo Mpejara rnapaMmerpusanus Ha
Pa3IMYHA CTOHHOCTH IO JeUHUpaHaTa MaTPUIA-MOIYJI 32 MaIKUTEe OYKBH, KaTO TOPHHU H JIOJTHU
OBDKUHYU, MIAPUHA U Ap. ABTOPBT Npesiara M PEeKOHCTPYKIMS Ha TEOPeTH3WpaH METOX 3a
ompefeTssHe Ha MEXIyOyKBEHHTE TIPOCTPAHCTBA, Oa3WpaH Ha paBHOMEpHATa peIleTKa Ha
TOTUYECKUS WPUQT U MPEeHeceH Mpu reHe3nca Ha aHTukeata.(Blokland, 2016)

Higher Order Interpolation Curves (HOI), 2019

HOI e meTox 3a HelMMHEApHO HHTEPIIOIMpPaHe, m3non3Ban] ocute B OpentType variable fonts xato
CpEJICTBO 3a MpeJICTaBsHE Ha KpUBHU OT npou3BoiiHa crerneH (Korteméki, 2019). MeronsT ce
MOJI1aBa Ha MHOKECTBO MHTEPIIPETALUH U € TO-CKOPO 00CIIaBaIlo PelICHNE 32 KOHKPETHATa
peanu3anys Ha NpeAUIIHN TapaJurMH B Hai-aKTyalHaTa MpaKTHKA.

3akiaioueHne u ObJAEI HACOKH

1970 1980 1990 2000 2010

@ur 1. 3Haunmure pa3padoTku B 00J1aCTTa HA NapaMeTPUYHMSA AU3aiiH, 110 TOAMHU.

Ome ot Bpemero Ha ['yreHOepr ch3maBaHETO Ha MIPHUQT € Ipomec OOBBP3aH C TEXHOIOTHUHU
nporpec. Pa3numyHu npoOWBM ca M3IMON3BAaHU 3a YCHBBPUICHCTBAHE Ha IIPH(TOBHSA AM3alH U
MPONYKIHUS pasriIexJaikn Tro mpe3 coemudukara Ha CBoHTEe Meronu. MHdopmarmkara
npenepuHupa mprudTa KaTo CI0XKHA CUCTEMa OT CBBP3aHU €NEMEHTH, YHATO MapaMeTpu3alus e
€CTEeCTBEH pe3ynraT oOT ynoTpebara Ha JAWTUTAIHU CPEICTBA B HETOBHSA JHU3AalH W
pasnpoctpanenne. McTopudeckusaT mperies Ha IO-3HAYMMHTE HyONUKauu B oOnacTra Ha
TTapaMeTPUYHASA TU3aiH Ha MPHMT pa3KpHBa TPH NEPHOA C ICHO M3PA3EHU TCHACHIINH:

e Panen 1960-1990 c u3sBeH 0OMEH MEXIy CHEHANNCTU B 00JIacTTa Ha MH()OPMATHKATA
U eKcrepTd B obOyactra Ha mpudToBusa au3aitH kato Kindersley, Zapf. IIpasu
BIEUATIIEHHE MABJIOOKOTO yBakKeHHE KBbM TpPAAUIMATA U HAMpPAaBEHUTE CIIPABKU C
TEOpeTHYHUTE TpynoBe Ha Dwiggins, Goudy, Tornielo u Op. KoHcyntupamm c siCHO
U3pa3eHo TPEANOYUTaHne KBbM Kanmurpa)CKOTO Hadajuo, Haif-BEpOATHO OKa3BaT CHIIHO
BIIMSTHHE BBPXY MOJCIUTE W3MOI3BAIIN BOJEIA IEHTPAIHA JINHHS, TPAIUINSI KOSTO TT0]
e/lHa WK Apyra ¢opMa He € H30cTaBeHa U a0 Hamu JHH. Odopms ce u APyroTo TeueHue
0a3upaHO HA MPUMHUTUBHU (GOPMH M HAOOP OT IpaBUIIa 3a TAXHATa KOMOHHAIHS.
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e 3psa nepuoa ot kpasi Ha 1990-2001 ¢ Bce MO-CIOKHU METOJU 3a OpraHU3aIUs Ha
€JIEMEHTUTE CHCTaBSIIN OYKBUTE M ONUT 3a YCHhBBPIICHCTBAHE HA ITPAaBUIIATa 3a TAXHATa
KOMOHMHAIUS 4pe3 M3MOJI3BaHEe Ha OrpaHWYaBaIld (YHKLHMH, KAKTO M HA BCE MO-CIOKHH
MpaBWJa 3a W3TPUBaHE M KOMOWMHHMpaHE MEXTy pa3InyHu ereMeHTH. Karto Haii-
pamMoHaJIeH W ChOOpa3eH ¢ NpaKTHKaTa Ha MPH(TOBUS AM3aiiH METOI BCE OmIe ce
OTKposiBa mpemnoxeHarta oT Shamir & Rappoport cucrema, KoSTO ycsiBa Aa ONIHUIIE
KaKTO JIOTHKaTa Ha MEepOTO U IIPUXa Taka U CEMAaHTUYHUTE KOMIIOHEHTU HM3IMOJ3BaHU B
MPUPTOBUS JU3AMH.

e CoBpemenen 2001 — 2019 Paspabotkute B 00JacTTa ce OpHEHTHpPAT KBM BCE IIO-
ONIPOCTEHU MOJENHU, HAKOM OT KOMUTO HE IPEAOCTaBsIT HUIIO HOBO OCBEH TIJajKa
HMHTEPIIONAIH MEXTy MHOXKECTBO MIpH(TOoBe HA Oa3aTa Ha CIIAI aHAIHU3 Ha KOHTYpA.

CraBa sICHO 4e HEBPOHHHUTE MPEKH OMXa MOTIH Ja ObJaT M3MOI3BAHU IO Jajied MO-elleTaHTeH
HauuH, Ha 06a3ara Ha Mo-u3depnarenHo (GpopMyiaupaHu MoJeNu U 1o0pe moadpaH TPEHHUPOBBUEH
Habop ot nmanan. HOI e WHOBAaTMBEH METOJA, KOWTO Tpejaiara Bb3MOXKHOCT 32 KOHKpPETHA
peanuzaims Ha popmynupanute ot Shamir & Rappoport xoHnemmu.
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BBb3POXKIAEHCKUAT I'PAJICKH IBOP - TIPOTO-OBPA3 HA
I'PAICKOTO 3EMEJIEJIME KATO CTPATEI'US 3A IOBUIIIABAHE
HA KAYECTBOTO HA ’KUBOT HA I'PAJICKUTE OBIIIHOCTHU

apx. Huna ToneBa-HoBak, YACI'-Codus

THE URBAN DOMESTIC YARD IN THE BULGARIAN REVIVAL - A
PROTOTYPE OF URBAN AGRICULTURE AS A STRATEGY FOR IM-
PROVING THE QUALITY OF LIFE OF URBAN COMMUNITIES

Nina Toleva-Nowak, architect, UACEG - Sofia

Abstract

The current paper is part of the research project “Urban Agriculture as a strategy for improving the
quality of life of urban communities” funded by the National Science Fund. The author explores
the evolution of the morphology of the urban yard in the context of the changed socio-cultural and
economic conditions during the Bulgarian Revival and the separation of the urban way of life as
conceptually different. A comparison based on the spatial and functional characteristics of the
urban revival yards in Kotel, Karlovo, Koprivshtitsa and Plovdiv were made within the framework
of the various aspects of urban agriculture practices. As a result, the domestic yard during the Re-
vival may be perceived as a prototype of the urban agriculture practices in Bulgaria. It signifies the
social status and reflects the new lifestyle and need for better quality of life not just for the indi-
vidual household, but on a larger urban scale.

Key words: urban agriculture; gardening practices; urban domestic yard

YBox, TeopeTHYHA paMKa U aKTYaJTHOCT:

I'pancko 3emenenuie (I'p3) € CBbBpEeMEHEH M COIMATHO 3HA4YUM (EHOMEH W TPEICTaBIsIBA
KOMIUIEKC OT AEHHOCTH CBBP3aHH C OTIJICKIAHE B TPAJCKH U KPAUTPaJCKH YCIOBUS HAa PACTCHUS
W KMBOTHH 3a XpaHa, HEXPAaHWTCIHH MPOIYKTH KaTo apOMaTHYHH M JICKOPATHBHH pPACTCHHS,
OWIKM, IBPBECHH HOPOAYKTH U aKBaKyJITypH, KaKTO W BTOPHYHHUTEC CBBP3aHU IPOLIECH -
npepadoTKa, MapKETHUHT, TUCTPUOYIHS U 1p. [IpakTuKyBa ce KaKTo OT OTACITHU WHANBHIH, TaKa U
OT KOJIEKTHBH, BbPXY YACTHHU, OOIIMHCKH WM IbPKaBHU TE€PEHH (TPaaCcKu ()€pMHU U CTOTAHCTBA,
(depMepckn masapum M Tpoune). To HMa MHOXECTBO IOJN3H, CPeA KOWTO OTIJIeKIaHe Ha
XPaHUTEIHU MPOLYKTH, EKOJOTHYHH, 00pa30BaTEeIHU U COLMAIHYU, KOUTO OKa3BaT BIUSHHUE BHPXY
Pa3IMYIHU COIMATHU TPYIH U Tpajacku oomHocty (Lohrberg et al., 2016).

I'p3 uma pasnooOpasuu acnektu (Pwur.l): 3apaBeH (MO-€KOJOTMYHA M BHCOKOKAYeCTBEHA
TPOIYKITHS, TTOBHIIaBaHE Ha (HU3WYECKHS TOHYC W IONOOpeHMEe Ha OOIIMS 3IpaBeH CTaTyc),
COITHO-KyNTypeH (00pa30BaTeTHN MEpOIpPUSATHS, KOXE3Hs HA Pa3iIHdYHU TPYNH, HOAIbPKAHE Ha
TPaAWIMA W TPAKTHKH B KYyJITypHO-UCTOPHYECKH IDIaH, NpakTHKyBaHe Ha I'p3 3a xobm mu
peKkpeaitis), HKOHOMHYECKH (TIOAIOMAaraHe OCUTYPSIBAHETO Ha XpaHa M JOMBIHUTCIHU JOXOIU U
HaMaJIIBaHE Ha pasXOJHUTEe II0 TPAHCIOPT HA IPOXYKLUSTA Ype3 ChKpallaBaHe Ha IBTA Ha
XpaHaTa), CKOJOTMYCH (HaAMalsBaHe Ha BB3AYIIHO, IOYBCHO, IIYMOBO 3aMbpCSBaHE U
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MOCJIC/IBAILO MMOJOOPsIBAHE HA JIOKATHUS MHUKPOKJIMMAT, aKTUBHO BPBILAHE HA MPHPOJATa B rpajia
U TIOCTHTaHE Ha YCTOIYMBO pPa3BUTHE), MPOCTPAHCTBEH (OTUMTAHETO HA APXUTEKTYPHH U
ypOaHHCTHYHU crenudUKH Ha TpakTUKUTe Ha ['p3), NpPOM3BOACTBEH (XPAaHUTEIHH U
HEeXpaHWTEeNHN TpoxyktH). Taka I'p3 ce sABABa “CTPyKTypHO BrpajeHO B TpajcKara cpena, B
COIMATHUS U KYJATYPEH KUBOT, HKOHOMHKaTa 1 MeTaboan3ma Ha rpaaa“ (Lohrberg et al., 2016).

o0pazoBaTeleH
KOXE3MOHEH

COLMO-KYJITYPCH Kym'ngo -CTOPHYECKA
peKpearr

HAOHCH
BB3IYIICH

é [QUYBCH
LIy M
CKOJIOTUYCH HC};JO%%S{B&HC JIOKaJICH MUKPOKJIIMAT

BPBIIAHE HA HEI/IA)OHBTB B TIpana
TOMIUBO pPa3BUTUEC

HKOHOMHYECCKH
HMKOHOMHYECKH <
TPAHCIIOPTEH

XPaHUTEIICH
"> 3apasen
TEParneBTHICH
XPAHHTENCH :>—«n OU3BOJCTBEH
HEXPaHUTEICH p 1

APXUTEKTYpEH
) :>—« NIPOCTPAHCTBCH
rpanoycTpoiicTBeH

I'pancko
3eMenenue

@ur. 1: AcrieKTH Ha rpajICKOTO 3eMe/ielie
Brrpeku ye 3a ['p3 3anouBa ga ce roBopu eapa B kpas Ha 1980-te u Havyanoro Ha 1990-te, TO
HErOBUTE KOPEH! MOTAT Jla ce IMPOCIIEIAT B MEXIyHApO/IeH IU1aH oIe B Kpas Ha XIX 1 HaganoTo
Ha XX Bek, koraro npe3 1898 r. Eoenn3bp Xaybpa mpeaniara ypOaHHCTHYHATA KOHLEIIUS 3a
rpasioBe-TPaIiHH, IUIAHUPAHU KaTO CAMOCTOSTEIHH OOIIHOCTH, 0OpaMYeHH ChC 3€JICHH IOSICH C
LIeJI OCUTYpsIBaHE Ha MOAXOASIIO MPONOPLHUOHUPAHE HA KUIMIIHHU, UHAYCTPHAIHU U 3€MENIEJICKU
3o (Howard, 2010). Ctpemerka My 3a KOMOWHHpaHa TpaJICKO-CEICKa Cpefa, OCHUTypsBalia
alTepHATHBHA 3a€TOCT OT THUMa ()epMEpCTBO B 3aMsiHA Ha NpPEHACEIEHUTE M HE3IPaBOCIOBHU
TpajioBe, € IMOPOAEH OT MHOXECTBOTO INPOOIEMH, MPOM3TEKIM OT IPOIECHTE Ha aKTHBHA
MUrpanus W ypOaHM3amus W IMPOTPECHBHOTO BIOIIaBaHe rpajackus MmukpokimmMmar (Howard,
1965.). Pa3paboTkute My ce IpeBPBINAT B U3BOP HA BIIbXHOBEHHE 32 PEJHIIA TIOA00HN KOHIIETIIINU
kato HoB ypOanmseMm, MHTETHreHTeH ypOanu3wsM, ['pajacko ceno, KoHIenmuTe Ha MaHyen nie
Jlanga, smOHCKUAT MeTaboIu3bM U JIp.
HutepecsT kbM I'p3 HapacTBa €KCIOHEHIMAIHO KAKTO B pa3BUBAILLUTE C€, Taka U B Pa3BUTHUTE
CTpaHH, 3a KOETO CHANM HE CaMO MO MHOXECTBOTO ITyOJIMKAMHM M aHAIN3W, HO W IO TeMaTa
CBETOBHOTO m3noxkenue mpe3 2015 B Mwunano, “Feeding the planet. Energy for Life”, kosto
mocTaBsd (DOKyC BBPXY IMPEOTKPUBAHETO HA CTapuTe TPaJUINH, OIMO3HABAHETO HA PA3IMIHU
KyJITYpH, HHTEPIPETHPAHETO Ha OBJCIIETO Ha CEICKOTO CTOMAHCTBO M CBETOBHOTO IPOHM3BOJICTBO
Ha XpaHU B KOHTEKCTa HAa CHJIHO ypOaHM3MpaH, TEXHOJOTH3WPAH W JUTHTAIU3HPaH CBAT. Taszu
TeMa € HaMHupa OTIJIac U B €JHO OT BOJCILIUTE HanpaBieHus Ha Marepa - EBporneiicka cronuua Ha
kynTyparta mpe3 2019 r., a umenHO npoexTsT Gardentopia 3a 0OHOBSBaHE Ha 3aIyCHATH I'PAJCKH
IIPOCTPAHCTBA ChC CPEACTBATA Ha IPaJACKOTO 3eMEeHNE U IIOMOLITa Ha MECTHAaTa OOIHOCT.
B 6anxancku koHTEKCT, ['p3 MMa nopyu Mo-TBJIOOKH KOPSHN W HETOBOTO 3apakAaHe, KaTo MOXe J1a
0pe npocneneHo xo 30-te roxuan Ha XIX Bek, koeTo me Ob/1e pasriiefaHo Mo-10uy.
Meronoorus
Pasrnenanu ca Be3poxaeHcku aBopoBe B Koren, Kapnoso, Konpusmuna u [1noBaus, u TexHus
mpexoq oT PanrOoTO KBM 3psno Bw3paxmane. M36pannTe IBOpOBE ca Pa3MOJIOXKEHH B Ipajcka
cpela U 3a TSIX MMa JaHHU WM Y€ ca ChC 3alla3eHa aBTEHTUYHA PACTUTENHOCT, WM € IPOABIIKEHA
TpaJuIIMOHHATA WM TOAJIPBXKKA, KOETO TapaHTHpa MaKCHUMajHO OiM3Ka [0 aBTEHTHYHATa
pactutenHocT. Karo u3Bopu ca usnonsBanu cieguure uganus: "[Ispeute rpagunu Ha Ilnosaus"
Bopuc ITyxanes (1984), "JIsopau rpaguan B Konpusmuma" Ha Pamko Pobes (1981), "Kapnoscku
JIBOPOBE Tpe3 ernoxata Ha Be3paxmanero” Ha Jlemdo Cyrapes (1956) u "Bb3poxieHCKH TBOpOBE
B Kotnencko" na Xpucto dumos (1976). M3cneaBaHo € ChOTHOIIEHUETO HA 3aCTPOEHA ILIOL] B
MMOTAa, ITOYBEHA MOKPHUBKA M HACTWIKH. [IpocieneHa e mpearnoynTaHaTa pacTUTEITHOCT, HEHHOTO
BUIOBO Pa3HOOOpa3ue W YUCIECHOTO MPEBB3XOJCTBO Ha JACKOPATHBHU M YTWIMTApHH PAaCcTEHMS,
IpU OTYMTAaHE Ha IPUIOCTHATAa OpPTaHM3AIMsA Ha JBOPHOTO IIPOCTPAHCTBO IO OTHONIGHHE Ha
(yHKUUS, OCIbHYABAHE, Pa3MoyiaraHe CIPSIMO CBETOBHUTE TIOCOKU M MOIXOJ OT YJIHLATA.
OO0 XapaKkTepuCTHKA HA Bb3PO:KAEHCKHUS 1BOP
B enoxara Ha Bwe3paxkgaHeTo pa3BUTHETO Ha 3aHAATUTE W THProBHATA BOAM 10 OypeH
MKOHOMHYECKH, KyATYpEeH HO/IeM, 10 IIPOMSIHA B COIMAJICH aCHEKT U 10 3aCIHJIBALIN CE IPOIECH Ha
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ypOaHM3aIys U IpecelieHne KbM rpanoBere. ToBa TpaHcoMupa IAI0CTHATa OpraHU3aIMATa HA
6uta, pa3dupannaTa 3a KOM(OPT U MOCTABS HOBH M3UCKBAHUS KbM (DyHKIIMOHATHATA OPTaHM3AII
Ha J0Ma M HpHIekKAlIUTe My MpocTpaHcTBa. OCOOEHOCT HA BB3POKACHCKUS Ipaj €, ue BCEKH
HMOT € CBOeoOpa3Ha Karcyia, M30JHpaHa OT ITyOIMYHOTO/YJIMYHO IIPOCTPAHCTBO Upe3 BUCOK
JlyBap, KaTo 110 TO3W HA4WH I'PAJCKUIT aHCaMOBI ce IPEBPBIIA B JUCHIIATHBHA CHCTEMA, B KOSATO
BCSIKA KJICTKA € OPHEHTHpPaHa HaBBTPE KbM ceOe CH M MMa HAKOJKO OCHOBHM €JIE€MEHTA: KBIIa,
JOIBJIBAIIIO 3aCTpOsiHE (IpOHM3BOACTBEHO, 61TOBO), TBBpAA HACTHJIKA
(IIOYHHK/KATIBPEM/CEMECHA - TPEBHUK C KAIIbPHM), IOYBEHA OKPHUBKA (TPEBHUK, [[BETHH JICXH,
3eJ€HYYKOBH JIEKH, OBOIIKM), BoAa (KJIaAeHell, dYeliMa, Baja), Orpaxkaall eleMeHT (IyBap,
MMapMaKIbK, KOMIIYJIYK), IPEXOAEH €IEeMEHT HHTEPHOP-eKCTEepHop (acMaibK, TOJSIMO CTapo
I'PBO).

B apxutextypen acnekt npe3 Parnoro Be3paxknane (kpas Ha X VIII ek no 1830-Te) cromanckure
TTOCTPOHKH ca TPAJAUIIMOHHO CBBP3aHH ChC 3EMEJIENTHETO U 3aHasATHTE. J[BOPBT € ¢ mpeodiagaBama
cTomaHcka (yHKIH, HO ce 3a0ena3BaT HaueHKH Ha o(pOpMsSHE Ha IpeACTaBUTENHa 30Ha. [Ipes
3psnoro Bw3paxnane (1830-te no 1860-Te) MONBIHUTETHUTE TOCTPOMKM ca IMOJAYUHEHH HA
3aHASTUYMIICTBO, THPTOBUS U AONBIHUTENTHH OUTOBU (DyHKIMU (TOTBapHA, mepayHs, OaHs, Maaza U
T.H.). SIcHO ce odopmMs ce mpeAeH/IPeACTaBUTEICH M 3aJCH-CTONMAHCKO-OMTOB 1BOp. Ilpes
KscroTo Bp3paxknane (ot 1860-te 1o OcBOOOXKIEHHETO), ABOPHOTO HMPOCTPAHCTBO EBOIIOMPA,
HapacTBa OposAT Ha OWTOBHTE MIONBIBAINM MOCTPoikW. IIpombivkaBa pasmeneHHETO Ha
IpeAeH/IpecTaBUTENIeH U 3aJeH/OUTOBO-CTONMAHCKH JABOP, HO BeU€ AaKIEHTHT Iafa BBPXY
JICKOPAaTHBHOCTTA M HPEJICTaBUTEIHOCTTA HA TPETHUS JBOP, MOJ BB3JCHCBHTETO Ha aKTyaIHHTE
3amaJHO-eBPONEHCKU BIMAHUSA, IpedyleH: Ipe3 npu3Mara Ha OcMaHCKus 6apok.

OcHOBHA YepTa Ha OBJITApPCKOTO IBOPAHO TPAaIMHCKO MalCTOPCTBO € HEroBaTa MacoOBOCT, KOSITO
OIaronpuATCTBAa NMPOMSHA B IUIOCTHOTO OTHOIIGHHE KBbM TIpajckaTa cpella M JaBa HaudalleH
TIIaChK Ha Pa3BUTHE Ha HECHIECTBYBAIaTa JOTOTaBa I'paJicka 3eJIeHa CHCTEMA.

Koten

PalfoHBT ce oTIMYaBa C MONYIDIAHMHCKM KIMMaT (paHHA eCeH, KbCHA MPOJIET, MPOIBIDKUTEIHA
3uma). [TouBute ca GeIHH, a CTPBMHUSAT TEPEH OrpaHHYaBa KaKTO IUIOIIUTE 3a 3eMeJene, Taka U
IUTONITa Ha OTHETHHTE MMOTH M Hajara crerududHo TepacupaHe. OCHOBHHAT HMOMHHBK €
CKOTOBBJCTBOTO, MOPaAM KOETO MAOMBIBALIOTO 3acCTPOSBaHE B JABOpa € MO-CKOpO ¢ OUTOB
xapakrep. [IpaBu BrieuaTeHIe 3aIa3BaHETO HAa MPOMOPIUATA HA INIOYHHKA CIPSAMO 00IIaTa IIOm]
Ha KMOTa, KAaKTO M HApacTBaHETO Ha IUIOIITa HAa TIpajuHaTa (TMOYBEHATa MOKPHBKA) C
HapacTBaHETO Ha IUiomTa Ha uMmoTa (Pur. 3a). [InomTa Ha OTAETHHUTE MMOTH € Majlka, KOETO €
npearnocTaBka 3a (GOpMHpaHe Ha MO-CKOPO MHMHMATIOPHHM TPAaJCKH JIBOPOBE, C aKLEHT BBPXY
IUTOYHHAKA C JEKOPATHBHOTO O(OpMSIHE HAa HACTIIIKATE W MAJKH IBETHH TPAJUHKH M JIEXH B
6mm3oct 10 Bxoza Ha kbinara (Pur.2). [lopaau cnenuduyHUS KIMMAT, OTIIICKAAHETO Ha OBOILIKH
1 3eJICHYyIM He € MIMPOKO Pa3IpoCTpaHeHO. B mo-mankuTe MBOpOBE M300IIO JIMICBA ABPBECHA
PACTHTENHOCT, 4 OBOLIKH C€ OTKPHBAT €IUHCTBO B MO-TOJIEMUTE U OOraTH ABOPOBE (OCHOBHO IO-
JIpeOHN BHJOBE C MAIKH KOPOHHU - JDKaHKa, KPyIla, TUBa S0bIKa, MymMyna). OCHOBEH eIeMEHTH
B JIBOPHOTO NPOCTPAHCTBO € aCMalbKBT: “BbB BCEKH JABOP MMa 4apJak, 0 KOHTO ce pascTuiia
TpaAWIIOHHATA acMa OT YePBEHO BaTdecTo U JIbraecto rposae’ (Koncrantunos, 1948). Ot eqna
CTpaHa, TOH € eCTeCTBEHO NPOABIKEHHE Ha KbIATa, KaTO OCBIIECTBSBA IUIABEH MPEXOJ MEKIY
MHTEPHOPHOTO M EKCTEPHOPHOTO NPOCTPAHCTBO, a OT APyra CTpaHa, NPHIOTSABA peauna OHTOBU
(yHKIMU, OCUTypsiBa NMPHUATHO MACTO 3a CEAEHKH, 3a ChOUMpaHe Ha ceMeHCTBOTO 3a paboTa U
ormopa. OT TpeBHCTHTE BHIOBE Ca MPEANOYUTAHU JEKOPATHBHO-YTHIMTAPHUTE PACTCHUS
(Mymikaro, 3apaBell, po3a JaMaciieHa, u nap.) (Pwur. 3. 0, B). Crpamure ca pasMoJOKESHU IO
TpaHHIATa CEBEp — CeBepo-3amaj, KaTo JBOpATaW IpajfHATa Ce OPUEHTHPAT KbM HM3TOK — IOTO-
U3TOK — F0T03aMnajl, B TBPCEHE Ha MAKCUMAIHO OCITbHYAaBaHE Ha ABOPHOTO MPOCTPAHCTBO.
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@ur. 3: (a) ChOTHOLIEHHE 3aCTPOEHA IUIONY/TTOYBEHA TOKPHBKa/HacTHIIKA (6) BUIOBO pa3HOOOpasue (B) ChOTHOIICHHE
JEKOPATUBHIU/Y TUITUTAPHH BUIOBE

KapJioBo

XapakTepHHAT KIMMAaT 3a paioHa € NMPeXOJHO KOHTHHEHTAJeH - MEK M TOIBJI (KpaTka M ToIUIa
3MMa U JIeKo, MpoxagHo 14t1o). [Tousure ca mpeobiafapalio AenyBUATHO-TUBAIHU U alyBUATHO-
JWBaJHA ¥ TO-PSIKO KaHENCHH TOPCKH. BOraTcTBOTO OT ITOJIOYBEHM BOJHM OJIAromnpHATCTBA
OTINIeKIAHETO Ha eTepUYHO-MAacleHH KyNTypu (MaciojaiiHa po3a, MEHTa, JaBaHAyla) U
Pa3BHTHETO Ha JO3apCTBO M OBOIIAPCTBO. TPaTNIMOHHUAT HOMHHBT € TEKCTHIO00paboTKaTa M
HeWHUTE BTOPHYHM IpoLecH (TaiTaHmkuicTBO, abamXMIICTBO M IIp.), KOETO OKa3Ba MPSKO
BIMSHAE BBPXY KOMITO3HIIHOHHOTO PEIICHHE Ha KapJIOBCKHA IBOp. M Tyk miomra Ha rpajdHaTa
HapacTBa MPaBOIMPOPLUOHATIHO HAa HAPACTBAHETO Ha IJIOLITA HA uMoTa. (Pur. 5a).

IIpe3 KecnoTo Bb3paknaHe, 3aHaATUMICTBOTO OTCTHIIBA MACTO HAa THPrOBUSTA U CBBP3AHUTE C
HEro CTOIAHCKH MOCTPOUKHU ca 3aMEHEHU OT MUIHU XYI0KECTBEHO 0popMeHH Tpagunu. (Dur. 4)
OCHOBHHAT IBOPEH aKLEHT € TOJSIMOTO ABPBO 3a MpOXTana (Hal-4ecTo opex WM KecTeH). Kem
3aJHUS JBOP € pa3BUTa OOLIMpHA 3€leHYyKOBa TIpajJiHAa, a OBOLIKMTE ca MHpPEeIUMHO
npeGHOpa3MepHH BUIIOBE M XPACTH (MYIIMYIH, BUITHH, YepEIId, CMOKHHH, Hapose u ap.) (dur. 5
6,8). KbpliaTa 0THOBO € pa3Mono)keHa B CEBEPHATa YacT HA MMOTA, KaTo Mpel Hes ce pasrpblla
OOIIMpeH INIOYHUK WM IBETEH IapTep. 3a TpaguHaTa € ThPCEHO I00pO OCIBHYABAHE — M3TOK-
3amaj. SIcHO ca 000COOCHM IIBETHHIMTE, MO-OOLIMpHATA 3EICHYyKOBaTa M OBOILIHA I'PAANMHA U
TPaAUIMOHHUAT 33 BB3POXKACHCKUS IBOP aCMaTbK. XapaKTepHO € H300MINeTO OT Tedala BojJa -
KIaJeHIHU, YElIMH, Baad, MOTOLHM, HAMOABAIIM IBETHUTE JEXU U 3EIEHYyKOBaTa M OBOIIHA
rpaguHa. VIHTepec mpeACTaBiIsfBa TUIHYHHUAT ,JJUMOHIYK’ (TIPUCTpOHKa B HEMOCPEICTBEHA
01M30CT 10 TPOM3BOACTBEHHUTE Crpajd W YTHIM3WpaIla OCTaThbuHATa Ilapa M TOIUIMHA 3a
OTIIeXKJaHe Ha IIUTPYCOBH IIOAOBE).
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®ur. 5: (a) ChOTHOLICHUE 3aCTPOCHA IUIONL/IOYBEHA MOKPUBKA/HACTHIKA (0) BUIOBO pa3HooOpasue (B) ChOTHOIICHHE
JIeKOPATHBHI/Y THIIUTAPHH BHIOBE

Konpusuuna

KnuMmarsT B permoHa € KOHTHHEHTAIEH IUIAHUHCKM (CTyIEHa, CHEXHA, HO CI'bHYEBA 3UMA,
IIPOXJIaJHO U CBEXKO, CIIbHYEBO U THUXO JIATO, ABXKIOBHA MPOJIET U CIIAHUCTA €CEH). XapaKTepeH 3a
rpaga € KOTJIOBUHHO—XBJIMHUCTHS W IUIaHWHCKH o0nuk. [IpeobmagaBammre mouBu ca KadsBu
TOPCKM - OoraTd Ha XyMyC C HHCKO KadecTBO. OCHOBHHMSAT HOMHHBK € CKOTOBBICTBOTO W
MIPOM3BOJHUTE HEMY 3aHa’TH (a0aKMICTBO, YOPAMUUICTBO, KIOpK4miicTBO 1np.) (Pur. 6).
ITnomra Ha WMMOTUTE MHOTO Bapupa, a AONBJIBALIOTO 3acCTPOSIBAHE € CBBP3aHO OCHOBHO C
OuToBHTE NEMHOCTH W 3aHASTYMHCTBOTO. T'BH KAaTO PErHOHBT € OENeH Ha MOANOYBEHHU BOJM,
psiIKo ce cpemat 4emMu u kinageHnu. Y tyk, nomoono Ha Koren n KapnoBo ABopbT € pasrbpHat
B TBHPCEHO MAaKCHMAIHO OCIbHYaBaHE — Ha IOT, a KbIIAaTa W CTOMAHCKUTE TOCTPOHKH ca
pa3moNioKeHd Taka, 4e Ja ro 3ama3BaT OT mo-HeOnaronpusatHute nocoku (dur.6). IIpeasun
KIIMMAaTHYHUTE OCOOCHOCTH yCIOBHATA 32 3eJICHIyKOIPOU3BOICTBO M OBOIIAPCTTBO HE Ca 0COOEHO
OJIarONpUSITHY.

Karo apxuTekTypeH akLeHT Ha ABOpa ce sBsABa KbLIAaTa, B JAHIAPTHO OTHOLICHUE - YHCTHST
TPEBHHK, IMOJYEpTaBall IThTEKaTa KbM BXOJa, oOpaM4eHa OT LBETHHUTE JIEXH 3a HEIOBTOPHM
TIPOCTPAHCTBEHO-XYJOXKECTBEH OONMMK. M TyK OCHOBEH aKLEHT ca TOJIEMHUTE IIUPOKOIHCTHH
J'bPBETA 3a 3aCEHYBaHE. BBIIpeku ToBa, IpaJuHaTa 3aeMa 3HaUUTENHA 4acT oT umora (dur. 7a).
IIppBoHavamHO T4 ¢ Omma 00ocoOsBaHAa B SICHO OTTPAHMYCHHS 3aJCH/CTONAHCKH ABOP, B
ChYETAHWE C OBONIHM HacakaeHHWs. C pasBUTHETO Ha 3aHAATYMIICTBOTO TIpe3 3psutoTo
Bu3pakaane W MOBHIIABAHETO HA CTaHAAPTa HA KHMBOT, MPOABDKaBA M3TPaKAaHETO HA OUTOBH
NIOCTPOMKH, CBBP3aHU ChC 3aHASATUUICTBOTO. [IpOoMsIHATA HA COLMO-KYITYPHUTE U HUKOHOMUYECKH
YCIIOBHSI BIIOCIEACTBUE BOJAT 1O OTHaJaHe HAa (YHKIUHTE Ha CTOMAHCKUS ABOP, KaTO B TO3U
TIPeXoJ1 3eJICHIyKOBaTa IrpaJliHa M OBOIIHUTE HACAXKIICHUS Ce CIMBAT C I[BETHATA, KaTo 0hopMAT
MPEACTaBUTETHOTO MPOCTPAHCTBO HA MPEIHUS JBODP.
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yTHANTapHH (DK O OMKN/3eeHYYLIM)
@ur. 7: (a) ChOTHOLICHUE 3aCTPOCHA IO/ TIOYBEHA MOKPUBKa/HACTHIIKA (0) BUIOBO pa3HO0Opasue (B) ChOTHOIICHHE
JIEKOPATUBHU/Y TUIIMTAPHU BUIOBE

IIetHure mmomm ca OGOPMEHM IO HAKOIKO HA4YMHA - JIeXH, TPaguHH WIH MapTepu.
IIpeanoynTaHn ca BUAOBE C €IHOBPEMEHHO AEKOPATUBHO M YTUIUTAPHO IpeAHAa3HAuYeHHE -
HanpuMep cIbHUOrIEN, (acyn (kaTo 0cOOEHO KPaCHBO YBHBHO PACTEHHE C HEXXHH I[BETOBE, KOETO
3aKpHBa MapMakiIeIuTe). OT IBPBECHUTE BUIOBE MMPEAIIOYUTAHHU Ca OBOILIKHUTE - SOBIKH, KPYIIH,
BUIIIHY, CIIMBH, OPEXU U YEpellr, a OT JeKOPAaTUBHHUTE - CMBPY, CPEOPHCT CMBPY, Tyriacka; ena.
Ilo oTHOmeHHMe Ha XpacTOBOTO M TPEBHUCTO pa3HOOOpasme — TEHACHIUATA € CXOJHa —
IpeANOYUTAaHN BUAOBE Ca MAalllHH, JIaTWHKA, 3/ApaBell, py»Xa, MYIIKaTo, a OT JEKOPaTUBHHTE
BUIOBE — (DIIOKC, TepruHa, IUHUS, KXBITHIKK (Dur 7 6,8). W Tyk j03ata W acMarbKbT HIPasT
OCHOBHA OISl Ha TMPEXOAEH €leMEHT M OCHOBEH (yHKLUMOHaleH penep. Ha mpaxkTuka numcBat
acMalbLld CaMO B Hali-MaJKHUTE JABOPOBE. 3€JIEHUYyKOBaTa IpajJuHa C€ OTINYaBa C TOJSIMO
pazHOOOpasue, KaTo MOAXONBT KbM Hesl € Mojo0eH Ha OpraHM3MpaHe Ha IBETHUTE MapTepH —
BHUMATeJIeH NOAOOp M ecTeTHdecka Iojpenda WHKOPIOpPHpAIla NEKOPAaTHBHHUAT e(QeKT Ha
BUJIOBETE.

I[noBaus:

KiaumarsT € mpexomHo-KOHTHHEHTAJIeH- TOIUIO JIATO, CyXa eceH M Meka 3uMma. IlmoBmuB ce
oTiM4aBa ¢ pasHooOpaseH pened. OcHOBHM (hakTOpu ca IpPEMHUHAaBallaTa npe3 rpaga peka
Mapuna u tenerata — (GakTopu 3a pazHooOpa3HaTa MOYBEHA MOKpUBKA. OCHOBHHTE TOYBEHU
TUIIOBE Ca KaHEJICHUTE TOPCKH MOYBH, CMOJHULIUTE, ETYBUAIHO U allyBUAIHO-JIMBAHUTE TOYBH.
TpaAUIMOHHHUAT MOMUHBK Ca 3aHAATUTE W THPrOBUATA. B IUIOBAMBCKUAT TPAICKU IBOP HIMA
CIIe/IM OT 3aHasATYMIICKa TEWHOCT M OMBJIBAIIOTO 3aCTpOsiBaHEe € ¢ OMTOB XapakTep. Thi KaTo Ha
tepuropusta Ha CrapuneH I[InoBamB (TpuxbBiIMHETO), MOANOYBEHW BOAW JIMIICBA, YECTO ca
W3MOJ3BaHU IICPHM, PA3NOJIOKEHH NOA TBBbpAaTa [BOPHA HACTHIKA, KOHTO Ja ChOWpaT
JIBXKIOBHUTE BOIM 3a OMTOBH HY>KIHM, KaTO KbM INEPHHUTE Ca M3TPAXKIAHU W JBOPHU YCUIMH U
KJIJICHIIH, YUSATO OCHOBHA (DYHKIIHA € MO-CKOpO Ja (UiITpUpaT chOpaHara B HiepHaTa Bojga. ToBa
00yciaBst OTHOCUTEITHO BUCOKHUSAT MPOIEHT ABOPHA TBHpAa HAcTWIKA (TutouHHK) (Dur, 8, dur.9a).
3a pasznmuka ot Kapnoso un Kompusmuna He € 000coOeHa 3e71eHIyKOoBa WIIM OBOLIHA IpajuHa, HO
OIIpeIeIeHO Cce HaOIIoaBa MpeANOYNTaHIe KbM INIOTONAHN TBPBECHH BUIOBE - OIS, MyIIMYI,
A0BJIKa, Kpylla, 4YepHUIa. He e mpolrycHaTa W TpaJWIIMOHHATA JI03a, OCBINECTBSIBANA IUIABHUS
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Mpeaxon BbTpe-BbH. [IpeanouynTanuTe TpeBUCTH BUAOBE Ca ChC CMECEH JeKOPATUBHO-YTHIUTAPEH
xapaktep (3apasern, pos3a). OcoO0eH uWHTEpec MpeACTaBiIsiBA HMMOTHT Ha CTapHUHHA anTeKa
"Xurokpar", B UAATO rpajiiHa ca OTIIICKIaHH OMIIKUTE 3a MPOU3BOACTBOTO Ha JekapcTea (Dwur. 9
0,B).

ITono6no Ha Pannoto Bw3paxnane, u mpe3 3psioro Bb3pakmane 3acTposiBaHETO CThIBA Ha
yIIMYHATa peryliallisg W ce pa3BUBa HABBTPE MO TpaHUIATA Ha MMOTA, KAaTO 3acMa CEBEPHUST
(GpOHT Ha MMOTa, Taka 4e JBOPBT Ja € PasrbpHAT MO OJIATONMPUSTHUTE MOCOKH — U3TOK — FOTrO-
m3ToK. C MOBHIIABAHETO Ha OJIATOCHCTOSHHUETO HAa TPaXIAHUTE M MPEABUI TPAAULIHOHHHS
NIOMUHBK (THProBUATA), C HAPACTBAHETO Ha IJIOIITA HA MapLENUTe ce YBeIWYaBa U 3acTpOeHaTa
wiom. YapaaksT ce 3aTBaps M ce MPEBphIIa B XaileT, HapacTBa OpOAT W Pa3HOOOpPA3UETO OT
BTOPUYHHU OMTOBH MOCTPOMKH - JIATHA KyXHs, OaHs, EpajHoO, CTas 3a CIyruTe u T.H. Jlo3HHMIara
OCTBIIBA POJSITA CH HAa OCHOBEH IIPOCTPAHCTBEH M (YHKIMOHAJIEH aKUEHT Ha NHITHHUTE
MOJMXPOMATUYHHN W JIETalIHA (acajuTe, KOMUTO 3aeJHO C IUIOYHUKA CE TPEBPBINAT B OCHOBEH
KOMITIO3UIIMOHEH eJeMeHT. BrocnencrBue ¢ HacTplBaHe Ha KbcHOTO Bb3paxaane, MsacToTo Ha
KbIllaTa c€ U3MECTBAa KbM JIbHOTO Ha MMOTA, 3a J]a C€ pa3rbpHe MUIIHA TPaJiHa — CUMBOJI 32 BUCOK
COLIMAJIeH CTaTycC.
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@ur. 8: Cxema IUIOBAUBCKH ABOPOBE OT KbCHOTO Bb3paxaaHe: (a) (0) () (r) (1)
TL10BIHB: MIPONEHTHO CHOTHONMIEHHE 3aCTPOeHA IL10BIHB: BHIOBO pasHOOGpasHe IlnoBaus: CHOTHOMEHHE
IUIOWI. NOYBEHA NNOKPHBKA, MBPTBA IIOKPHBKA (BRI R RETR MK PACTIE N IDerIRHE TPenneTH) ZIeKOPATHBHA/YTHIHTAPHA PACTHTETHOCT
(HacTHIKA) (BBHINEH: IbPBETa H XPACTH: BETPEIICH: LBETL H
700 TPeBHCTH

50%

45'/0

¥ 3acTpoena ruiom nouseHanokpueka M HacTIKA ® Jex0paTHBHM yrTapHK (G101 0B OMEN 3eACHTYLM) @ IEKOPATHBHH yrumiTapsn (Grumet/oBomiy/ senerr L)
®ur. 9: (a) ChOTHOILIEHHE 3aCTPOEHA IUIOIY/IOYBEHA MOKPHBKA/HACTHIIKA () BHIOBO pa3HooOpasue (B) ChOTHOIICHHE
JIEKOPATHBHI/Y TUIIUTAPHH BHIOBE

0O06001EeHNE:

B'BSpO)K}ICHCKI/ISIT I[BOpT)T npe/:wTaan[Ba (1)J'IyI/IJIHO HpOCTpaHCTBO, BMCCTHJIMIIC HA XUJIHWITHUTC,
OWTOBM CTpajay, KbTOBE, JIeXH. J[BOpHATAa KOMIIO3WIMS € MOJYMHEHAa Ha MPOHM3BOACTBEHHUTE
MpoIecy, KaTo CBOOOJHATA JBOPHA YACT € OTPaHMYEHa OT KbIaTa M CTOMAHCKUTE MOCTPOMKH.
Jlopy B CHJIHO OTpaHMYCHHUTE KaTo IUION] JABOPOBE Ca 3aJelICHH KHTOBE 3a IBETS W YTHIUTAPHA
paCTI/ITeHHOCT, KaTO KOMIIO3UIUATA HAa OCHOBHHUTC W OOIIBJIHUTCIHU CFpaIII/I € IMOJYMHCHA Ha
THPCEHETO Ha ONMTHMAJHO OCITbHYABAHE Ha JBOPA, KaTo 3a Ie/iTa OCHOBHATA JKUJIMIIIHA CIpaja ce
pasmonara B CceBepHaTa WIM CEBEpo-3alajHa dYacT Ha WMOTa, C [ell M30JHpaHe Ha
HEOJAroNPHUATHUTE BIUSHUS.

OCBeH KaIIbPBMUTE, KbIIaTa, MPOU3BOIACTBEHUTE MOCTPONKH ca SICHO 000COOEHU IBETHHUIIHTE,
MM0-00IIMpHATA 3€JICHYYKOBATa M OBOIIHA I'pajJMHA M TPAJAUIUOHHUAT 32 BB3POXKICHCKHUS JBOP
ACMAJIBK. Ba)KeH (I)aKTop c I/I306I/IHI/I€TO OT TE€dalla BoJda U CB'I)p?;aHI/ITe C HeA I[BOpHI/I CICMCHTH,
AKI[EHTUPAHH C THUIHA OPHAMEHTH - KJIaJeHIIM, YSIIMH U YTHIUTAPHUTE BaIH U TOTOIH.
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HmenHo B npexona oT PanHo kbM 3psiio Bb3poknaHe BE3pOKACHCKUAT JBOP pasrphllia BCUHUKU
aCITIeKTH Ha TPaJCKOTO 3eMeJIe U PeasiHo ce sBSBa HEroB MpoTo-o0pa3. Bnociencreue B nepuona
Ha KbpcHOTO BB3pakaaHe ¢ HapacTBaHETO HA IUIOIITAa Ha UMOTHTE, MPOIOPIIMOHAIHO HAapacTBa U
TUIOINTA, 3ajeNieHa 3a rpaauHa (dur. 10, dwur. 11), kato T npumOoOHBa Bee MO-TOJISIMA THITHOCT U
npeacTaBuTenHocT. MHTepec Oymu W (akThT, Yye B TPAIUIUOHHO ITO-OOIIMPHUTE IBOPOBE B
Kaproso n Konpusmmuiia, BeIpekn 4e TSHACHIUATA 3a yTHINTapHaTa (GYHKINS Ha PACTUTEIHHUTE
BUJIOBE CE 3ama3Ba, TO CHOTHOIICHHETO (IO OTHOIICHHWE HA BHIOBO Pa3HOOOpa3HWe M YHCICHO
HpeB’b3OZICTBO) CC€ UBMEHA — T.€. MO-T'OJIsIMA TUIOI] CE OTACIIA 3a U3UAJIO JEKOPATUBHUTC BUIOBE.
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Koren Kaproso Konpusmuia Tos s

®ur. 11: ChoTHOIICHHE TOYBCHA IIOKpUBKA U TbBp/Jla HACTHUKA OT 06maTa IUIONI Ha ABOpA IO rpagoBe
I'p3 mMa npI00OKHM W yCTOHYMBH KOPEHH B OAlIKaHCKHUA KOHTEKCT. ClemBaiiKM eCTECTBEHOTO
pa3sBHTHE Ha HAPOJHATA apXUTEKTypa U BPB3KaTa ChC CEICKUS U 3€MeJEICKN HA4YUH Ha JKHUBOT, C
pa3sBUTHETO HA TpajcKaTa KyIaTypa TO He TyOH CBOsATa akKTyadHOCT, a HAIpPOTHB - THPIH
W3MEHEHHSI W Pa3BUTHE, HACHIIA TpajJicKaTa Cpellla M 3aJaBa OCHOBA 3a IbPBHUTE JEHHOCTH IIO
TPaJICKO O3elleHsABaHe M obmaropoxasBane. Moxxem ma o6o6mum, ue I'p3 He e HOB, IPHBHECEH
qy>KJlecTpaHeH (eHOMEH, a TpaJMIHOHHA AEIHOCT, CBbp3Ballla Ce C MOBHINABAHE Ha Ka4EeCTBOTO
Ha XHBOT, C NOJ0OpsiBaHEe Ha OoOMTaeMaTa Cpefa M HEeroBOTO MPaKTHKyBaHE ce BB3NpUEMa KaTo
CHMBOJT HA BUCOK COIIMAJIEH CTaTyC.
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GROUP CONTRIBUTION MODELING OF RETENTION INDICES OF
VOLATILE ORGANIC COMPOUNDS IN PEPPERS
Vesselina Paskaleva, Nikolay Kochev
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Department of Analytical Chemistry and Computer chemistry,

Abstract

We present a reproducible group contribution method for prediction of retention indices of volatile
organic compound in peppers. A dedicated R-Notebook (https://doi.org/10.5281/zenodo.33345006)
implements the full modeling workflow. All software tools used for model building and validation
are open-source. We have built and tested multiple QSPR models. The best model includes 11
atomic groups and 5 global molecular descriptors as correction factors. The models were validated
by means of cross validation leave-one-out method and Y-Scrambling procedure.

Key words: retention index, QSPR, group contribution, peppers, volatile organic compounds,
essential oils

Introduction

The phytochemicals are studied for pharmaceutical purposes (Nassan, 2014) to meet the needs of
developing new antibacterial drugs (Abdallah, 2018, 2017). Also there is an interest for these
compounds in the context of increasing antibiotic resistance reported worldwide and the alerts
from the World Health Organization (https://www.who.int/). Since spices are rich in bioactive
chemical compounds, they are used as natural flavoring agents, coloring agents, food preservatives
also in medicine they are known to have antibacterial, antifungal and antiviral activities (Abdallah,
2018). Peppers are one of the most widely spread spices in the world and are studied for different
applications in food industry and medicine. Two types of compounds define the peppers quality —
the piperine alkaloid and the volatile essential oils (Rojas, 2019; Ravindran, 2012), the latter also
are used for price determination (Dorman, 2000). The essential oils of peppers are known to have
potential use as antiseptic, antibacterial (Dorman, 2000; Driffield, 2006; Singh, 2013), antimycotic
(Dorman, 2000), anti-inflammatory, anti-epileptic, antipyretic, diuretic, antihelminthic and
carminative properties (Abdallah, 2018; Peter, 2012). Widely used methods for quantitative
determination of volatile organic compounds are gas chromatography (GC) and combination of
gas chromatography and mass spectrometry (Abdallah, 2018; Cardeal, 2006). Compound
identification can be performed using the data from the above methods by comparing the retention
indices (RI) of the unknown measured compound and retention indices of known compounds
(standards). Retention indices are retention times normalized to adjacently eluting n-alkanes. They
are system independent and long-term reproducible (Abdallah, 2018; MassFinder link). QSPR
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(Quantitative Structure-Property Relationship) methods find place in predicting RI of newly
synthesized volatile organic compounds, also in drug design and in pre-experimental phase for
choosing chromatography column and suitable experimental conditions (Kaliszan, 2007).

Data preparation

QSPR models for RI were created with a training data set and were validated with a test
data set. The experimental data collection was taken from (Rojas, 2019) and used for preparing the
training and test sets. Our training dataset was a combination of the training and validation sets
given in the paper (Rojas, 2019), while the used test set is the same as presented in the paper.

The molecular structures from the training (183 structures) and test (89) sets were
standardized using Ambit-Standardizer v.3.1.0 (Ambit-Standardizer link). During the
standardization procedure, the following molecular processing was made: the explicit hydrogens
were converted into implicit; for the structures with salts, only the biggest fragment was kept;
isotope information was cleared; the structures were converted to their top ranked tautomeric
form; and finally the structures were presented as canonical SMILES notations.

Molecular descriptors were calculated for the standardized structures from the training
and test sets. All 2D descriptors implemented in PaDEL-Descriptor v.2.21 were calculated - 1444
molecular descriptors. They were used for description of the molecules and as well as for
correction factors during group contribution model building.

The used experimental data for retention indices (RI) is reported by (Rojas, 2019) where
it is calculated according to the Van den Dool and Kratz equation (Dool, 1963). The RI values for
the structures from the training set are in the range [930, 1790] and in the range [957, 1638] for the
test set respectively. Distribution of the RI values for the molecules from the training and test sets
is given in figure 1.

20
1

E Training set
O Testset

15

Number of structures
10

r T T T 1
1000 1200 1400 1600 1800
RI
Figure 1. Distribution of the RI values for the molecules from the training and test sets

The molecular weights of the structures from the training and test sets are in the ranges
[160; 238] and [132; 222] accordingly.

Group contribution modelling

The RI models were built with an in-house developed open-source software Ambit-GCM
(Kochev, 2019). It provides an environment for creating models for molecular properties
prediction using additive schemes of zero, first or second orders. Atom description in Ambit-GCM
software is configured by local descriptors such as: atomic symbol, number of hydrogen atoms,
formal charge, valency and the number of atoms’ heavy neighbors. External descriptors may be
used as correction factors for the additive scheme. Group contribution models are based on
multiple linear regression analysis.

The performed exploratory analyses, preceding the model building, consist of testing
zero, first and second order additive schemes with several combinations of local description
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coding (A, A<H>, A<HeN>, A<Hyb>, A<H,HeN,Hyb> and etc.) with and without correction
factors usage. All the models were validated with leave-one out cross validation and Y-
Scrambling-500 procedures. External test set was used for additional testing. Two sets of external
descriptors were applied as correction factors: descriptor set D/ including molecular descriptors:
Zagreb, XLogP, MW, WPATH, MLFER_L and descriptor set D2 including only Zagreb and
XLogP. The models were statistically characterized by means of r* (Pearson product-moment
correlation coefficient), R*> (Coefficient of determination), Q> (Prediction coefficient), R¢’
(Concordance correlation coefficient), RMSE (Root mean square error) and MAE (Mean absolute
error). The characteristics of the best build model with (M02) and without (M01) correction
factors are presented in Table 1. The best model was obtained with local descriptor coding
A<H,HeN,Hyb>, atomic additive scheme and D/ external description set for correction factors.
Similar results were achieved by means of bond based scheme with no correction factors and atom
local descriptor coding A<H,HeN>. The results from this model are not presented here but can be
found in the created R-notebook. The bond based model gave close results for the correlation
coefficients and worse values for the RMSE and MAE errors.

Table 1. Statistical characteristic for the best models

Training

r’ R’ RMSE MAE YS-500
Mo01 0.844 0.816 89.9 63.1 -0.838
M02 0.872 0.872 74.9 50.0 -0.04
LOO validation

r’ R Q’ RMSE MAE
Mo01 0.822 0.815 0.787 95.9 68.0
M02 0.820 0.819 0.817 89.6 58.9
Test set

r’ R’ Q’ RMSE MAE
Mo1 0.884 0.865 0.837 73.8 55.9
M02 0.918 0.918 0.918 52.2 40.4

The model equation for the best model, M02, is given below:

RI (Predicted) =1 16.40*N0<113> + 144.71*N0<012> + 84.98*N0<023> + 153.94*NC<313> +
32.94*Nc<223> + 152.99*Nc<212> + 36.13*Nc<122> - 117.36*Nc<133> —177.50*Nc<032> -
365.32*Ne<paz> T 235.29*Ne<oar> +
28.14*Zagreb — 27.29*XLogP —11.89*MW — 0.38*WPATH + 303.24*MLFER_L

where Na<giqqz> 18 the number occurrences of atom of type A<d;d,d;>. The contributions (i.e.
increments obtained from the linear regression) are multiplied correspondingly to the Na<gid2d3>
terms and the external global descriptors: Zagreb (topological index of Zagreb), XLogP (partition
coefficient theoretically calculated by method XLogP), MW (molecular weight), WPATH (Wiener
topoll(ggical index), MLFER L (Molecular linear free energy relation — the solute descriptor
logL™).

An application of the above modelling equation for the structure of 4-propan-2-ylcyclohexa-1,3-
diene-1-carbaldehyde is shown in figure 2.
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0<012>

Rl (Predicted) = 116.40%0 + 144.71*1 + 84.98*0 + 153.94*2 +
32.94%2 4+ 152.99%0 + 36.13*3 -117.36*1-177.50%2 -365.32*0 +
235.29*0 + 28.14*50 -27.29*2.17 -11.89*150.10 -0.38*16 +
303.24*5.37 = 1282.7

Rl (Experimental) = 1282

Figure 2. Structure fragmentation and model M02 application for the molecule of 4-propan-2-
ylcyclohexa-1,3-diene-1-carbaldehyde.

A graphical comparison of experimental vs. predicted retention index values for M02
model are presented in figure 3.
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Figure 3. Experimental vs. Predicted RI values for model M02

The usage of external descriptors as correction factors not always leads to better results. This is
model specific. The usage of external descriptor set D/ as correction factors gave better statistical
results for the atomic model (MO01). Statistical parameters for all built models during exploratory
analysis can be seen in the presented R-Notebook (https://doi.org/10.5281/zenodo.3334506).
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Bb3MOXHOCTHU 3A UBSMEPBAHE HA Bb3BPBILIAEMOCTTA HA
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OPPORTUNITIES TO MEASURE INFLUENCER MARKETING
RETURN ON INVESTMENTS
Ivelina Kulova
University of Food Technologies, Plovdiv, Bulgaria
Mihail Mihaylov
Higher School of Security and Economics, Plovdiv, Bulgaria

Abstract

The basis of this study is the hypothesis that usually return on investment is the most important
indicator for the advertiser because it is based on the specific advertising goals of the company and
shows the actual effect that marketing efforts have on the business. The research outlines practical
opportunities and tools to measure influencer marketing return on investment. The study shows
that the value of influencer marketing is high because its impact goes beyond specific campaigns.
Searching for only one indicator which measures purchase can not provide a complete picture
because users who are influenced to interact or buy from the company's brand may do so later but
not within the deadline set for a specific ad campaign.

Key words: influencer marketing, return on investment, hashtag.

BnBenenue

[Ipe3 nocneaHuTEe TOAMHU BCE MIOBEYE MApPKH CE JIOBEPSBAT HA COLMAIHUTE MPEXKH, 32 Ja
JIOCTUTHAT TIPOJYKTUTE UM JIO0 TOYTH TPUTE MWJIMAp/Aa OHJIAH motpeburenu. Bee mo-tpynHo e
o0aue /1a ce 3aIbpKU HHTEepeca Ha MOTPEOUTENNTe BHPXY eIUH MPOAYKT C HABIU3AHETO Ha MOBEUE
OpanmoBe. Perrennero Ou MOrei Ja ObJae WHPIYSHCHD MapKeTHHI'BT. Tol ¢ epeKTHBEH KaHal,
KOMTO 100pe MOKe J1a TIOAKPENH ISUI0OCTHATA CTPATETrs Ha IUTHTATHATA KaMITaHUsS Ha UPMHUTE.

HezaBucumo pganu wHQIyEeHCHD MapKETHHI'BT C€ H3IOJ3Ba, 3a Jia Ce YBEJMYaT
npoaaxOuTe, 1a ce TeHepupaT Bb3MOKHU KIMEHTH WIH J]a e CTUMYJIMpa Apyra eHHa aKTUBHOCT
OT CTpaHa Ha KJIMEHTH € HeoOXO0MMO Jia ce u3MepBa Bb3BpbliaecMocTTa Ha nHBecTHMuTe (ROI).
ITo3HaBaHeTo Ha TO3M MOKAa3aTesl Momara Jia ce OLEHH Jajd IMapuTe, KOUTO C€ M3pa3xonBaT 3a
UH(IYEHCHP MapKETHHT, ca JJ0Ope OMOJI30TBOPEHH.

Henra Ha HACTOAIIOTO M3CIEABAHE € Ja C€ OUEPTasIT NPAKTUYECKH BH3MOXKHOCTH U
WHCTPYMEHTH 32 U3MEpBaHe Ha Bb3BPBIIAEMOCTTA HA HHBECTUITUUTE OT HHITYSHCHD MAPKETHHT .

H3ao:xenne

WH}pyeHChp MapKETHHTBT € BHJ] CTPATETnsl, H3MOJI3BaHa OT GUpMEHHUTE OpaH/oBe, 3a Jia
M3IPATAT CBOMTE TOCIAHMSA 10 TOBEYE XOpa, M3MOJ3BAHKU BIUATETHH JUYHOCTH, KOUTO UM

248



rmoMarar Jia pasmpocTpaHsBar mocianueTo cu. C Ta3u cTpareruss Teé MoraT Aa JOCTUTHAT 0
esieBaTa Cu ayIutopust 1o mo-ectectBed HauuH. (2019 Influencer Marketing Report)

WNndnyencsp MapkeTHHIbT € Jocta jaoxojeH Ousnec. Camo 18% He ycmsBar na
TeHepHpaT IOXOIW, JOCTAaThUHH 3a MOKPHBAHETO Ha pasxoamTe mo Hero. 70% cu BB3BpBHIIAT
mexy 2 u 208 Ha Bceku BioxeH jonap, a 13% ycnsisar ja Hatpynar o nosede ot 208 3a Beska
eIMHMIIA, MHBECTHpaHa B To3n Om3Hec. CpemHaTa BB3BPBINAEMOCT C€ H3YHCIIABA Ha OKoIIo 6,50 3a
BCEKH BIIOJKEH JI0NIap. (www.convinceandconvert.com’

PwcThT 1 eBomoOnmMATa Ha MH(IYCHCHP MapKeTHHra JOHECOXa IOBedYe MPO3PAvHOCT H
CTaHIAPTHU3aLMs B €JHA HHIYCTPHs, KOATO HAKOM CMsTaxa 3a HeKOHTpoaupyema. Ho Bce owie nma
eIMH AaCIeKT, KOHTO TMpoab/DkaBa Ja OB/ HEroBa axmiecoBa II€Ta, M TOBa € MOTPEITHOTO
CXBalllaHe, Y€ M3MEPBAHETO Ha BB3BPBILAEMOCTTAa HA MHBECTULUATA € IPOCTO HEBB3MOMKHO MU
MHOTO TPY/JHO J]a CEe HAIIPaBH.

Be3Bprimaemoctra Ha mHBecTHnuHTe (ROI) OT MH(IyeHCHP MapKeTHHT € Hali-BayKHUAT
moKaszaTeld 3a peKIaMoJaTeNnTe, 3alloTO JaBa Hal-siCHa TpeAcTaBa 3a peamHus e(ekT oT
pexinamara, kakto B HWutepHer m Google, taka w wu3BbH Tax (Mitkov, 2019). ROI e
CHOTHOIIEHHETO Ha HETHaTa mevanda cnpsamo paszxoanTe. TOUHUAT METOA, KOWTO ce M3MOo3Ba 3a
n3uncnsgBaneTo Ha ROI, 3aBucH OT menuTe Ha KaMIaHUSTA.

Enun ot HaunHMTE 32 onpenensHe Ha ROI momssa cnenHata popmyma:

(IIpuxoou — Pazxoou no npodadenume cmoku) / Pazxoou no npooadenume cmoxu

OT ennHa cTpaHa MapKeTOJIO3UTE CMSATAT, 4e MHQIYCHChP MapKETUHIBT € MOILEH
HHCTPYMEHT, HO MHO3WHA BCE ONIe WMaT NPUTECHEHHWS OTHOCHO OIpPEIeNsTHETO Ha
BB3BpbLIaeMocTTa Ha uHBecTHLMUTE. B mpoyuBane (2019 Influencer Marketing Report) 84% ot
MapKeTOJIO3NTE Ka3Bar, ye MHMITySHChP MAPKETHHI'BT € ¢(h)eKTHBEH, HO KOTATO I'M TIOTIUTAT 3a Hal-
TOJSIMOTO WM TPEIU3BUKATEICTBO MPU IOJI3BAHETO HA TO3M BUA MAapKETHHI MHO3MHCTBOTO
ITOCOYBAT U3MEPBAHETO Ha BH3BPBITAEMOCTTa HA MHBECTHUIIUNTE KaTO OCHOBHA TPYIHOCT.

WNuonyeHCcbp MapKEeTHHI'BT C€ ONpeAessl KaTo €AWH OT Hail-e()eKTHMBHHTE KaHAIU 3a
IIPUBJINYAHE HAa HOBH KIIMEHTH CIIOpPE]T MapKETOJIIO3HUTE, PEIOM C e-mail MapKeTHHTa.

@ur. Nel: Haji-epekTHUBHHTE METOIHU 32 NIPUBJIHYAHE HA KJIMEHTH CIIPSIMO Pa3X0/1u-
eekTHBHOCT

WHbAYyeHCbp MapKeTUHT
Mmein mapKeTHUHr
OpraHWYHO ThpceHe
MnarteHo TbpceHe
OucnneiiHa peknama
MapTHEOPCKM MapHKeTUHT

Apyrm

Hzmounuk: Tomoson

Paszbupaemo e, ue Koraro puCKOBETe CTaBaT MO-BUCOKH, MapKETOJIO3UTE MCKAT Jla 3HAST

KaK ¥ KOJIKO CBHBMECTHHUTE HCUCTBHS C WH(IYyEHCHpPHUTE NEHCTBUTEIHO BIMAAT Ha KpailHus

pesynrar. Ho 3a ToBa He cChllecTByBa yHHBepcanmHa (opMyna, a ce H3UCKBA IPUTOJIEH,
HMHAMBUAYaJCH MOIXOI.

ChImecTByBa BH3MOXKHOCT TOBA JIa C€ HANPaBH, HO € HE0OX0AUMa SICHOTA 110 OTHOIICHUE

Ha nenaure Ha Qupmarta. VIMGHHO LenTa 0 TojsiMa CTENCH LIe JUKTyBa Kak LIe Ce HM3MEepH

BB3BPHIIAEMOCTTa Ha HHBECTUIMITA B HH(DIYSHChP MAPKETHHT. AKO CTaBa BBIIPOC 32 YTBBPJICHA
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Mapka, IenTa Ha ¢upMara B aHTKUPAHETO Ha MHQIYSHCHPU MOXKe Ja Oblie HacOUeHa KbM IO-
ronemu mpomaxOu. Ho ako oT nmpyra crpaHa e HOBa Mapka WM CBINECTBYBAlla MapKa, KOSTO
MyCcKa HOB MPOJYKT, TOraBa LIEJITa MOXKE Jia € U3rpakJaHe Ha pa3lo3HaBaeMoCT Ha MapkaTa. Mma
JIOTWYHO TIPUCTBIIBAHE KBM TE3H IEIH M TE O TOJSIMa CTEIICH 3aBHCAT OT TOBa KaK MH(IYCHCHP
MapKETUHT CTpaTerusaTa Ha upmMata ce chIiacyBa ¢ OTpeOHOCTHTE Ha KyIlyBaya.

WudayeHCHp MapKeTHHTBT MOXKE Ja CE M3I0JI3Ba 3a M3rpakAaHe Ha MO3HABAeMOCT HIIH
3a yKpernBaHe Ha UMHIPKA Ha MapKaTa, KaTo My JlaBa TJIachbK Ha aBTEHTHUYHOCT U JIOBEPHE.

[ToTpebutenure THPCAT CBOMTE ABTOPUTETH, NMPEIH Ja B3eMaT PCIICHHE 3a IOKYyINKa
(Nikolova-Alexieva, Kumanova-Larde, 2014), a B auemnust aurutaneH cBaT (Nikolova-Alexieva,
Valeva, 2018) , ¢ 4.2 Munuapsa moTpeOUTeNN Ha HHTEPHET U 3.4 MIIIHap/a QYN B COITHAITHHUTE
meauu (Kemp, 2018), Te ce 00pbIIaT KbM COIUATHUTE MPEXKU MIPU MOKYIIKA [TOBEYE OT BCAKOTA.

Axo menrta Ha (pupMarTa € J1a TTOBHIIN Pa3I03HaBaeMOCTTa Ha MapKaTa, ToraBa TpsOBa 1a
cienu Opost Ha XOpaTa, KOMTO ca CE 3alo3HajlM C MapkaTa Ha Qupmara upe3 HHOIYCHCHD
MapKeTHHTOBaTa KammaHus. M3nomsBaT ce nHCTpyMeHTH KaTo Google aHanm3 3a HaOmOAeHHE HA
Tpaduka B yeOcaiita. Taka MOXKe Ja ce 3acedye BHe3aleH CKOK Ha Tpaduka BemHara ciej KaTo
KaMITaHHUATA 3aII09HE OT OJIOTa MITN COIHAaTHATa Mpexa Ha KOHKPETHUS HH(IyeHCHP.

B commanHuTe MemuM MOXe Ia ce TPOCIeIsIBaT KIFOYOBH IOKA3aTeNH 32 e(heKTHBHOCT
KaTo MMIIpecHr, o0XBaT W PacTeX Ha IMOCJIEMOBATEeNH. 3acHyaT ce upe3 24-gacoBaTa BpeMeBa
paMKka cien IMyOJMKYyBaHETO Ha CHIbpKaHWE OT MHQUIyeHChpa. TaM ce OTYHTAT MPOMEHH B
o0xBaTa wian o0mMs Opoii mocIeJ0BaTeNN.

Xarraropere ChbLIO0 ca MHOIO IOJE3HHM, KOraTo C€ H3MepBaT pa3llO3HaBaEMOCTTa U
AQHTaKUPaHOCTTA, THI KaTO TO3BOJIABAT Ja ce QUITPUPAT MyOIUKAUUTE B COLUAIHUTE MEIUH U
Jla ce CIelsT pe3ylTaTuTe OT ChIbP)KaHUETO, CBBbP3aHO ¢ KaMmnaHusaTa. dupmaTa MoXke Aa 3a1azie
YHUKQJICH XaIlTar Ha WH(IYCHCHP MapKeTWHIOBaTa KaMIIAHMS WM IIPOrpaMa M Ja MOMCKa OT
HHQIYSCHCHPHUTE J]a TO N3MONI3BAT, KOTaTO CIIOJCIIAT ChAbPIKAHHE.

OcBeH 9e CIyXH KaTo yIA00eH MHCTPYMEHT 3a U3MEpBaHEe, XallITaroBeTe ChIIO0 MOraT aa
IIOMOTHAT 3a M0J00psIBaHE Ha B3aUMOJCHCTBUETO ciie]l MyOJIMKYyBaHETO Ha rocta. M3cnenBanus
(Smith, 2018) moxa3Bat, ye MHcTarpam NOCTOBETE ¢ IMOHE €AWH Xamrar umar 12.6% moBeue
AQHTXHUPAHOCT, OTKOJIKOTO MOCTOBE O3 XamITar.

CpenHuTe HHBa Ha AHTAKUPAHOCT, AHTAXXKUPAHOCT HA CIUH IOCT U I[EHA Ha eIUH
AQHTKUMCHT ca KIIOYOBHTE HMHAMKATOPH 3a €(EeKTHBHOCT IPH OICHKAaTa KaK IMOTPEOUTEIHTe
pearupar Ha CIOHCOPHUPAHOTO OT (upmara ChIbpkaHue. Upe3 aHanu3upaHe Ha AaHHHUTE 3a
AQHTKUPAHOCTTA, BKIIOYBAINM XapPECBAHUATA, KOMEHTApHUTE, CIIOJNCISHMATA M UYECTOTa Ha
knukBaHe (CTR) - moke nma ce ompeaenu Kol WHQIYEHCHp € Hai-eeKTHBEH M KaKbB BHI
CHIBPIKaHUE IPETM3BUKBA HA-TOJIIM OT3BYK CpeJI IIejIeBaTa ay IuTOpHs Ha (upMaTa.

Ilenata 3a anraxxumenta (CPE) e oco0OeHo moje3Ha Nnpu aHaIM3MPAHETO HAa CyMara,
M3pa3xo/IBaHa 3a €HO B3aMMOJICHCTBHE. 3a Ja ce M34uHcid IieHaTa Ha anraxumenrta (CPE), ce
paszmenst oOmiaTa WHBECTUIMS Ha Opos Ha B3aUMOACUCTBHATA, TCHEPUPAHH OT KOHKpPETHA
myOnmukanus. B maeannus ciydaif TpsOBa a ce MOCTHTHE BB3MOXKHO Haif-HHCKaTa IIeHA Ha
AQHFKMMEHT, KOETO O3HauaBa, Y€ CHTPYAHHUYECTBOTO ¢ MH(IyeHChpa € JOHecIo Hal-BHCOKa
BB3BPBIIAEMOCT.

dupmara MOXKe PBPUYHO Ja chbOMpa JaHHU 3a aHTAKHUPAHOCTTA B COLUAIHUTE MEIUU
JUPEKTHO OT IMyONMKaIMUTe Ha WH(IYCHCHhPa, WIA Ja WMa JOCTHII 70 TSAX 4Ype3 TpeTa CTpaHa:
HHQIIYEHChP MapKEeTUHIoBa IUIaTdopMa MM Ma3ap, KOUTO aBTOMAaTHYHO T'EHEpHUpAT aHAIU3U 3a
¢upmara. ABTOMATH3MPAHHWAT IOAXOA € HAW-IPaKTHYCH 3a TOJIEMH KaMIIaHHH C HIKOJIKO
nHQIIyeHCbpa OT Pa3IMYHU COLIMAIHU MPEXKH.

WneanHusaT HauWH 3a U3MepBaHe Ha yecrora Ha kimkBaHe (CTR) e upe3 usnon3BaHe Ha
BPB3KH, KOUTO MOrar jAa ce mpocieasT. Morar aa ce M3MoJi3BaT CbKpAaTeHUTE JHMHKOBE, Ja Ce
cp3gagar UTM kozmoBe WM Ja ce TPEoCTaBAT Ha HH(IYCHCHPUTE YHUKAIHN NEPCOHATH3NPAHH
URL anpecw, 3a J1a ce mpocie/saBaT TOYHO TpaduKa U aHTAXKUPAHOCTTA.

AKo menTa Ha KaMIIaHHATAa € MOTPEOUTETAT Aa MpeArprueMe KOHKPETeH BUA JCHCTBHE,
ToraBa KJIOUOBMTE MTOKa3aTesn 3a ePEeKTUBHOCT MOKE Ja BKJIIOYBAT: Opoil aboHaTy Ha OIOJNETHH,
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POOHK WITK MO PErHCTPALUM, MM U3TCTIISIHUS MM NOKYIKH, B 3aBUCHMOCT OT IPOMYKT WIIH
yciyra Ha gupmara.

OT BCHYKH TSX, NpoaaxOuTe, aDOHATUTE M M3TCIJISIHUATA Ca HAM-SICHUTE TOKa3aTellu,
KONTO MOTaT Ja C€ M3MepAT KOJIMYECTBCHO, 3a Ja C€ M3YHCIM BB3BPBIIAEMOCTTAa Ha
HMHBECTHIHATA.

VIma HIKOJIKO BB3MOXKHOCTH Jla C€ HAIlpaBH TOBA!
+% Cp3gaBaHe Ha MEPCOHATM3HUPAH MPOMOLMOHAICH KOJ 33 PErHCTPALUH MM IOKYIIKH.
ToBa e meuenmBIIa cTpaTerus, Thi KaTo (uUpMaTa Ie MOXKE S(PEKTHBHO Ja CBBPIKE
KOHBEPCHHTE C KOHKPETCH HH(QIIyEHCHD, KOMTO Tpe/uiara Ha CBOUTE IOCICIOBATEIN
CTIEI[HaTHA OTCTHIIKA KaTO CTUMYIL.
%+ ['eHepupaHe Ha yHHKaJEH MapTHHOPCKHU JIMHK 3a Beeku HH(uyeHchp. ToBa mo3BossiBa jia
ce MpocieAsBaT OHJANH MpogakOWTe, HANpaBeHH dUpe3 Oyora Ha WH(IyeHCHpa U
KaHAJUTE HAa COLHMAIHUTE MEIWH, a WHQIYCHCHPHT II0JlydaBa KOMHCHOHA 3a Te3U
npoaaxou.
%+ Chb3naBaHe Ha M3KIIOYUTENHA IeJeBa CTpaHuia 3a uHIyeHcbpa. CTpaHHIaTa CIyKH
KaTo BXOJIHA TOYKA 3a ayJUTOpHsATa Ha MH(MIyeHCHpa, Ype3 KosTo (upmata MOXKE Ia
TPOCIIEBA ITOCCIICHUS 1 KOHBEPCHH.
=+ CraprupaHe Ha OT/JejHA KamIlaHus Ha MHQIyeHcbpa. M30upa ce KOHKPETeH MPOIYKT
WIH yCIyra M C€ peKiaMupa W3KIIOYATETHO TIpe3 MAapKEeTHHTOBHTE KaHAIM Ha
uH(IyCHCHpa 3a OIMpeAeNeH Hepuo oT Bpeme. dupmara mpociesBa MpoJaKOUTe 1o
BpeMe Ha KaMITaHHATA.
3akir0ueHue
Benuko ka3aHo 0 TyK JaBa OCHOBaHHME Aa C€ TBBPIH, Y€ MCTHHCKATa CTOHHOCT Ha
uH(IYCHChP MAPKETHHra B ChBPEMEHHUS OM3HEC CBSAT HApacTBa, 3al[0TO HErOBOTO BB3JCHUCTBHE
HaJIXBBPIS KOHKPETHHTEC KaMITaHWH. VI3MOI3BaHETO Ha OCTapeNM MOJENIHM 3a ONpeAeisHe Ha
e(eKTUTe My MPOCTO HE € MPAKTUYHO HIM TOYHO. T'hPCEHETO HAa €IMH IMOKa3aTes, W3MepBall
MOKYyTIKaTa, HAMa J]a OCUTYPH IThJIHA KapTHHA, 3aII0TO MOTPEOUTENNTE, KOUTO MOXeE J1a ca OWiIn
MOBJIMSHM Ja CH B3aHMMOJICHCTBAT WX Jia KyIyBaT OT Mapkara Ha (upmara, MOraT Jia HarpaBsT
TOBA TT0-HATaTHK, @ HE B PAMKHTE Ha CPOKa, KOHTO € 3aJa/IcH 3a KOHKPETHA KaMITaHHUSI.

VYcraHoBsiBAHETO Ha COOCTBEHM IMOKa3aTeldM 3a YCIIEeX IIe OTHEME BpeMe, HO
MIOCJIEIOBATENTHOTO aHATM3NPaHe Ha JaHHUTE OM MOMOTHAJIO Ha (hupMara fa Obae MOo-MOATrOTBEHA,
3a ga pa3depe Kak Biusic WHQIYECHCHD MapKETHHI'BT BBpXYy Ou3Heca i. ToBa mie mokaxe Ha
OpraHM3alMATa BIIOCICACTBHE KAaK TOYHO Ja HACTPOHM CBOSITA CTPATETHsl M HHCTPYMCHTHTE,
IOJI3BaHU B HEsl.
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MAPKETUHI'OBU KOMYHUKAIIUU B UHTEPHET
®uinn Xpucros
Hoxropant, YXT - ILliioBaus

MARKETING COMMUNICATION IN INTERNET
Filip Hristov
UFT - Plovdiv

Abstract: The internet marketing communication complex consists of traditional
elements: advertising, sales promotion, direct marketing and public relations. Given the most
important feature of the Internet - interactivity, marketing tools acquire specific features - new
opportunities are emerging, such as creating interactive communities, viral marketing, etc. The
intention of this article is to help make effective use of the Internet environment for marketing
communications.

Keywords: internet, communication, marketing mix, mobile

,KOMyHHKarusTa“ Kato TepMHH € OOEKT Ha MHOTO HAyKd, KaTO HMa pa3JINdHH
omnpeneneHus U cxpamanus. OGMKHOBEHO WHTEPIPETALMUTE M MOJCIUTE TIPUEMAT MPOSIBICHHUSITA
Ha KOMyHHKanusta B pasmugaute obmactu. C. Kermmm, A. Centsp u I'. Bpyym ompenmenst
KOMYHHKAIUSITA KATO ,Deyunpoyer npoyec HA OOMSIHA HA CUSHAIU C yel UHpopmupane,
uncmpykmupane unu yoexcoasane. (Kvprmum, 2007) A cnopen usciemoBatenst Beniecnas
BOHIMKOB JHEC € MHOrO IO-JIECHO Ja Ce Kake KakBO HE € KOMYHHKAaIHs, OTKOJIKOTO Jia ce
BKJIFOYAT B e€qHO BCHYKH Heiiuu nposisienus. (bormukos, 2011) Koraro nuec rosopum 3a
MapKeTHHTOBHTE KOMYHHKAIIWH, C IIhIIHA CHJIA OU MOTIIO JIa CE KaXKe, Ue T€ Ce ABSIBAT KIFOUOBHSAT
(axTop B MapkeTnHra. Cropes CbBpEeMCHHHUTE pa30upaHus, Hal-KpaTKoO M SICHO OM MOTJIO Ja ce
OTIpeNIeNH, Y€ ,,MAPKEMUH206UMEe KOMYHUKAYUU NpeOCmaesiaeam npoyec Ha npeddasane Ha
ungopmayus 3a cmokama na yenesama ayoumopus (bepuer, 2001). Kommiekcsr oT
MapKeTHHIOBHTE KOMYHHMKAlMM Ha KJIACHYECKHsS KOMIUIEKC WM MapKeTHHIOBHS MHKC MWIIH
SHAUUHDA, NO KOWMOo Komnanusma ce npeoraza na nasapa“ (Dopcaitt, 2002) u Brimousar mer
OCHOBHH METOJa: peKjama, HAChpYaBaHE HAa MPOJAKOHTE, BPB3KH C OOIIECTBEHOCTTA, JHMYHH
NpOAaXOH U JUPEKTeH MapKeTHHT. MHTepHET MapKeTHHI'BT MH3IOJ3BA CHIIHS KOMILIEKC OT
KOMYHHKAIMM KATO TPAJUIMOHHHUTE, KOUTO Ca OCHOBHH JBIDKEIIH cunn: Cmpameausima e
OCHOBHATa JBIDKeIIa cuia. Bropara cuna — nompebnocmume, ONpEneNsi KOM HYXAH 3a
U3I0JI3BaHE HA MHTEPHET Ca HACOYEHH KbM MAPKETHHTOBUTE KOMYHHUKAI[MH W KAaK T€ U3IMOJ3BAT
Te3W KOMyHUKAUuu. Taxkmuxume TPEJOCTABSIT CIUCHK C JEWHOCTH 3a M3MBJIHEHHE Ha
crparerusita. Mkonomuuecka eghekmugnocm TyK pazdupaMe HKOHOMHUYECKUTE MEXaHU3MHU, KOUTO
rapaHtTupar e()eKTHBHOCTTa Ha MAPKETHHIOBUTE YCHJINS HA KOMITAaHUSTA.

OCHOBHHU TEH/EHIIMH HA peKJaMaTa B HHTepHeT. IHTepHeT ¢ Hail-0bp30 pa3BHUBAIIUsI
Ce CerMeHT Ha IJIOOAJHUsS MeIueH pekiameH mnasap. [lotpeburennTe W3MOJI3BaT BCE IMOBEUE
Pa3LIUPSBAIIUAT Cce HabOp OT CBBP3aHM YCTPOMCTBA 3a Jia OTKPUBAT M OPraHH3UpPAT CBOUTE
YHUKAJIHH CBETOBE B MeJUUTe. B OTroBOp Ha TOBa, KOMITAHHHTE paspaboTBaT CBOUTE
NPEUIOKEHNUS, 3a J1a CE ,,BBPTAT OKOJIO JIMYHUTE MPEANOYNTAHUS, KATO H3IOJN3BAT JAHHH 3a
MOJIC/IUpaHe M IOKa3BaT MPOAYKTHTE CH HA MUJIMApAHM ayauTopuu. MHTEepHeT pekiamara ce
HAMHpAT B eTall Ha [peMHHABaHEe OT [WIUTAlHa KbM MOOWIHA Menusi. ToBa € OCHOBHATa
TeHJCHLMS, KOSTO OKa3Ba BIMSHHE BBPXY [a3apa, B KOWTO C€ JOCTaBsi MHTEPHET peKiamara,
BKJIIOYMTENIHO M B XpaHuTenHata wuHaycTpus. CHopen H3CienoBaTelickaTa  KOMITAHHSI
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PricewaterhouseCoopers ocHOBHAaTa IPHYKMHA 32 TOBA € 3alIOTO IO-TOJIIMATa YacT OT BPEMETO CH
MOTPEOUTENNTE ITHEC M3Pa3XOABAT INped MOOWIHHTE YCTPOHCTBA M TMPWIIOKEHUS, a HE TIpen
KOMITIOTBpa U Opay3bpa. ToBa OT CBOs CcTpaHa Ipeliara HOBH BBH3MOKHOCTH 32 CHELU(DUYHU
(dopMu 3a MOOWITHH peKJIaMHpaHe ¢ IUTaTeHO ThpceHe. ChIIeBpeMEHHO HOBUTE BHIOBE CBBP3aHU
YCTPOWCTBA, KATO HAIPUMEP BKIIFOYBAHETO Ha LU(POB aCUCTEHT U CMapT TEIICBH30PUTE CEPHO3HO
IIPOMEHAT HAaYHWHA, 0 KOWTO ITOTPEOUTENHNTEe B3aMMOACHCTBAT ¢ IM(PPOBUTE MEANIHU YCIYTH U
ChIbPXKAHUE, OTKPUBAMKK HOBU BB3MOKHOCTH. OCBEH TOBa, HOBUTE M3MCKBAHUs 3a 3all[UTa HA
JMYHATE JAaHHU Ha MOTPEOWTENNTe W OIACCHUATAa Ha pEeKJIaMOJAaTeNnTe 3a 0e30macHOCTTa Ha
MapKUTE ca 3acerHajM JOMHHHUpAIIUTE YYacTHHIM Ha IIa3apa, KaTo OTBapsAT BpaTa 3a
MTOTCHITHATHATE KOHKYPEHTH M CTHMYJIHPAT KOHCONMAAIMATA B IPOCTPAHCTBOTO HA IH(POBHUTE
MEJIUH U PEKJIAMHUTE TeXHOJOrnu. KbM BCHYKO TOBa, TpsiOBa ja ce Ho0aBH U (pakTa, 4e HIKOU
CerMEHTH Ha TIa3zapa IPEeBB3X0XKIAT OCTAHAINTE - HApHUMeEp, PacTeKBT MEXTY IUIATCHOTO
TBPCEHE, IOKAa3BAaHETO M BHJCOTO € MHOTO IIO-HHUCBK, OTKOJKOTO B MOOWIHHS CKBHBAJICHT.
IIpoHnKBaHETO HAa MOOIIIHNS HHTEPHET PacTe ¢ U3KIIOYUTETHO OBp3u Temmose kaTo 10 2023 r. ce
ouakBa J1a Obae Hax 50% or obmara nHTepHET pexiama. ChIIEBPEMEHHO C TOBA, WHTEPHET

pexiiamarta ce ,HO6J'H/I)KaBa J0 IIpUXoAau U A0 TEJICBU3MOHHATA TPAAUIIUOHHA PEKIIaMa.
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Wsrounnk: https://www.jupiterresearch.com/
Que. 1. Ilpuxoou om pexnama 3a Humepnem u Mobunen unmepnem Jupiter Research

Crniopen Jupiter Research rmo0alHUTE pa3xond 3a MOOWIHH PEKJIaMH HaIXBBPIAT 39
MJIpA. Aonapa, koeto B cpaBHeHue ¢ 2014 r. e yBenuuenue ¢ noseue ot 30%. Cropen KoMnaHusTa
MTOCTETICHHO Pa3XOJUTE 33 MYJTUMEIUHHU PEKJIaMHU IIe HAIXBBPIT Pa3XOJUTe 3a JUCIUICHHU
pexinamu. ChIIEBPEMEHHO PEKJIaMOJATEeNIMTEe MOTaT Ja YBEIMYaBaT peaju3aluuTe, KaTo MpPOCTO
N00aBAT ONTUMM3HpPAHH 3a MOOWIHHTE YCTpoOiicTBa (DYHKIMH, KAaTO HANpHMep CHenu(puaHu
OyTOHHM ,,KIIMKHETE 3a 00a)<[aHe WJIM KaTO CE JiaBa BB3MOXKHOCT TOTPEOUTENs Ja Ce CBBPKE
JTUPEKTHO ChC CHOTBETHHSI Mara3wH 3a TpwiokeHwus. Criopen W3ciemoBaTelcKara KOMITAHHS
MOOWJTHUTE pEKJIaMHM B TNPWIOKEHHUs ca AocTUrHanu 17 mipa. ponapa po 2018 r., xoero e
yBenuueHue ¢ 3,5 mupa. nonapa B cpaBHenue ¢ 2017 r. Criopen koMmaHusaTa Tazu nudpa, Kosto
[IpeJCTaBIsiBa peKjiaMa B OHJIAIiH W MOOWJIHM YCTPOWCTBa, Ill€ NPOJBIDKU Jla HapacTBa U Ipe3
2022 r. me Hanxebpast 40 mupa. nonapa. To3u CTpeMUTENEH pacTeXk Ce PbKOBOAU OT HAKOJIKO
KIIIOYOBH (haKToOpa, BKIIOUUTEIHO MOJOOPEHHM BB3MOKHOCTH 3a HACOUYBaHE, TEHIACHLMS 3a IO-
e(eKTHBHN NHTEPAKTUBHHE MYJITUMEINHHH PEeKJIaMH OJlarojapeHre Ha HOBUTE TEXHOJIOTHH, KOUTO
Ja ObAaT pasrbpHATH MPEeIu TPAAULUMOHHATA CTaTUYHA JUCIUIeHHa pekiaaMa. O0muTe pa3xonu 3a
quraTaiHa pekiaama go 2023 1. ce ouyakBa na pocturHat 500 mupa.gonapa, KOeTo IpeacTaBIisiBa
cpeaHo roauileH pbet ot 15% npes cnenpamure rogunu. C pa3BUTHETO HA MOOMJIHATA PEKIaMHa
WHIYCTPHS OT BOJCIIM UTPAu ce pa3padoTBaT BCE MO-CIOKHU PEKIAMHU PEIICHHsI, KOUTO UMAT
TEHJICHIIUATA J1a U3T0J3BAT PEKIIaMK, Oa3upaHd Ha MECTOIOJIOXKEHUETO. Te31 HOBU TEXHOJIOTUH H
(dopmartu ca OT Mmoji3a Ha 3aMHTEPECOBAHUTE CTPAaHU B MpEXKaTa M 3a CTOMHOCTTa HA MOOMJIHATa
pexiama. OOIIyBaHETO € JKH3HEHO Ba)KHO, Karo HEOOXOIMMOCT M (akTOp 3a aKTHUBHUSA W
JUHAMHUYEH ChbBPEMEHEH YOBEK, a C TOBa pacTe M o0XBaTa Ha e-OM3Heca, B T.4. M y HAC, BKIL. U B
XpaHUTENHATa HWHAyCcTpusa. ToBa e HEW30eKHO, 3am0TO e-OM3Heca NpHUTEkKaBa ONPEICICHH
XapaKTePUCTUKU — KAaTO HWHTEPAKTHBHOCT, MHUIMHPAHE, KOHTPOIUpPAH A0 TOJsAMa CTeleH OT
MOTPEOUTENINTE, CIioMara 3a B3aMMOOTHOIICHHATA MEXIy OpTraHW3alMsATa W TOTpeOUTeNuTe,
3acuiiBa KOHKYpPEHTHA OpHEHTAalusi Ha MpeasiaraHeTo, yBelMdaBa CTeleHTa Ha Ma3apHa
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[PO3PAYHOCT T.€. OTHOCHTEIHO JIECHATA CPABHUMOCT HA alTEPHATUBUTE B MPOIIECA HA B3EMaHE HA
pemieHne 3a IOKyNKa OT IOTpeOWTeNnnTe, HEBB3MOXKHOCT 3a CJICKTpOHEeH OusHec 0Oe3
OpraHM3alKsiTa JIa € YCTAaHOBHJIA EJIEKTPOHHO NMPUCHCTBHE B Mpeskata.” (Bemnukosa, 2007) Ot
CBOSI CTpaHa crenuQukara Ha e-OU3Heca Hajara OpraHU3alMUTe 1a MPEOPUEHTUPAT HETUTE Ha
MapKeTHHra OT e()eKTHBHA pa3MsiHa C IIEIeBHTE KYIyBaud W YIOBJICTBOPEHOCT Ha KIHEHTHTE,
KaKTO € MpPU TPAJUIMOHHHUS MApKETHHT, KbM H3TPAXKIAHETO Ha JBITOTPAHHO MAapPTHHOPCTBO
MEXIy KIMCHTUTE W OpPraHU3alMATa, OCHOBAHO HA B3aMMHO JIOBEpHE U ChTpyIHHYecTBO. KazaHo
00 Jpyr HAa4YWH TPH EIeKTPOHHHUs OW3HEC KI0YOB (hakTop 3a Ma3apHUs yclex Ha BCsKa
OpraHu3alysi Wrpac He HAMHPAaHETO HAa MakCHMajeH Opoi MOTCHIMAIHH KIWCHTH, a
OPEBPBINAHETO HA TOJNSAM Opoil pealHd KIWEHTH B IMOCTOSHHM KIHMEHTH. Taka BCsAKa eHa
ObJrapcka KOMIaHHsI, BKIIFOYMTEIHO U OT XpaHHUTEIHATA HHAYCTPHS, € HEOOXOIMMO J1a TPOMEHH
OPUCHCTBHETO CH C B JKMBOTA HA CBOMTE IIOTPEOUTENHM, KAaTO  C€ BKIIOYM AaKTHBHO B
MHTEPAaKTHBHUS, WHTepHeT W MobuneH cear. Cnopen Muaekca Ha EBpomeiickara komwucusi 3a
HABJIM3aHETO HAa HU(POBHTE TEXHOJOTHH B MKOHOMHEKaTa M oOmiectBoTo (Digital Economy and
Society Index - DESI) bparapus € Ha MOCIeTHOTO MSCTO OT BCUYKH CTPAHU-WICHKH.

Digital Economy and Society Index (DESI) 2019 ranking

™ 1 Connectivity 2 Human capital 2 Use of internet services M 4 Integration of digital technclogy ™ 5 Digital publicsenvices

- Pigholpngunlondntggoendst!

Fi s mL oK UK W IE EE BE MT Es DE AT EU (T FR S v CZ T HR SK oY U IT FL EL RO BS
Wsrounux: M3TOUHUK: WWW.CC.CUTOQ&.CU/
Que. 2 Jlueumanua uxonomuxa u Mnoexca na Eeponeiickama komucusa 3a Haénuzanemo
Ha yugposume mexHor02uu 8 uKOHomukama u oowecmaomo 3a 2019 .

To3u chcTaBeH MHICKC HA MU(PpPOBaTa HKOHOMHKA U 00IIeCTBO 0000111aBa CHOTBETHUTE
nokaszarenu 3a uupoBOTO MpencTaBsHe Ha EBpoma W mpocieasBa €BOJIOLUITA HA Jbp)KaBUTE-
urenkn Ha EC B oOmactra Ha mudpoBarta KoHKypeHTocmocoOHocT. Cropex moxnmama Ha EC
OCHOBHMTE IPUYMHH, CTpaHaTa Ja ObJe Ha MOCIeIHO MACTO ca HAKOJIKO. Ha mbpBO MsicTO TOBa €
M30CTAaBSHETO B M3MEPEHHETO ,,eNIEKTPOHHO MpaBUTENCTBO . CTpaHaTa € 3HAYUTEITHO 1TO]] CPEIHUSL
pe3yaTaT B HM3MEPEHUETO ,,YOBEIIKM KamuTaia‘, KOEeTO BKIIOYBA WHAMBUAYaJHUTE YMEHUS B
obyacTTa Ha OU(POBUTE TEXHOJOTWH. TyK NENBT Ha XOpaTa, KOUTO MMAaT OCHOBHH YMCHHS B
obmactra Ha mudposmzauusTa € 30% ot HaceneHuero. B cpaBHeHue, cpeanustT 3a EC manm e
6130 60% ot Hacenenuero. Exsa 11% wimi Bceku JeceTH, OT HACEIICHUETO NIPUTEKaBa YMEHHUS B
obracTTa Ha NU(PPOBUTE TEXHOJOTHH Haa OCHOBHUTE. OCBEH BCHYKO TOBa, (GUPMHTE y HAc HE
W3I0JI3BAaT B IBJIHA CHJIa BB3MOXKHOCTHTE, KOWUTO IIPEROCTaBs e€-OM3HEca M O0COOCHO OHIIAiH
Thprousta. [Ipe3 usmuHanara roauHa ako 3a ctpanure or EC 6imzo 20% ot MCII nponasar
OHJIAH, TO Y HAC TO3M MPOIEHT € eaBa 6%. Jpyr chliecTBeH (akTop, KOWTO OKa3Ba BIMSHHE 32
Pa3BUTHETO Ha OHJAH OW3HEca € M3IMOJI3BAHETO Ha HMHTEepHeT yciayrure. Y Hac eaBa 64%
W3I0JI3Ba UHTEpHET yciyry, nokato B EC cpennata croitHocT e Haa 80%. Makap, ye nenpT Ha
nasapyBajliTe B MHTEpHET y Hac ce yBenuyaBa B cpaBHeHue c¢ 2018 r., mpe3 2019 r. 31% ca
Ta3apyBalli OHJIAIH, KOeTo HU oTpexaa 27 mscto (cpexHara croitHocT 3a EC e 69%). Camo 2% ot
MCII y Hac ochluecTBsIBaT 000POT CaMoO OT €JIEKTPOHHA THPrOBUS, KOETO € 5 MMBTHU MO-MAaJKO OT
CpeIHHs 3a Chl03a. BCHUKO TOBa MPSKO KOPECTIOHIUPA U ¢ HUBOTO HA BHEAPEHOCT HA IU(POBHUTE
TEXHOJIOTMM y Hac, Karo B TOBAa H3MEpPEHHE CBUIO Ce€ HapexaaMe Ha IOCIEAHO MACTO B
o0IHOCTTA.

Bcuuko ToBa mpeamoJiara, HAJIUYHETO HA e€IUH TOJASAM sl OT CBOOOIHO
NPOCTPAHCTBO B JMIMTAJHMA CBSAT, OT KOHTO ObJrapckara MHAYCTPUS, BKJIIOYHMTETHO M
XpaHUTeJIHATA TPsi0Ba Ja ce BB3MOJ3BAT. 3a [ElNTa ¢ HEOOXOIMMO HACHPYABAHETO Ha
npoaaxOuTe B MHTEPHET, KOETO NMa OTPOMHH B3MOXKHOCTH OJlarolapeHne Ha HHTEPaKTHBHOCTTA
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1 BB3MOXKHOCTTA 32 (JOKyCHpaHe ¥ NepCOHAIN3UPaHe, KAKTO U Ype3 aBTOMaTU3UPaHO OTYUTAHE Ha
moBefieHUeTo Ha kimeHTHTe. Ilpen TaX MMa pa3sHOOOpa3HHM BB3MOXKHOCTH 3a CH3JaBaHE M
Pa3BUTHE HA NPOTPaMH 3a JIOSUTHOCT, KOUTO ca YA0OHO MOJBbPIKAHH OT CbBPEMEHHUTE HHTEPHET
texHosorun. OcobeHocTra Ha MHTepHeT KaTro KaHAT 3a KOMYHHKAIlHI €, 4e He Ce HM3HCKBa
HUKaKBH JPYyrH MeIWH Ja WH(OpMHUpAT IOTPEOMTENNTE 3a JCHCTBHATA HAa KOMIIAHMATA 32
IIpoMonus Ha NMpojaxouTe. Bpp3kure ¢ 00mIECTBEHOCTTa B HHTEPHET BKIFOYBAT ITyOJIMKYBaHE Ha
HOBHMHH, NpecchoOIIeHus, MyOIuKaluu, peleH3uH, yeO aHaiu3u, ydacTue B peHTHUHTH, yel
koH(pepeHnuy, 9aT ctan, GopyMu, chONTHS (KOH(DEpeHIINH, KOHKypcH) B VIHTepHET, CIIOHCOPCTBO
u apyru ¢popmu. YeOCalThT € JHMIETO Ha KOMIaHMATA B MHTEpHET, KOATO € NpeJHa3HauYeHa 3a
NIPEACTABUTEIN Ha pA3NMYHU [EJIEBH ayIUTOPHMHM Ha KommaHuarta. Kakto m B cioydas ¢
TpaJHLHOHHUTE BPB3KHU C OOIIECTBEHOCTTA, IIPHIIATaHETO HA Te3U BPB3KH B MHTEpHET 3amousa ¢
OIIPEACNITHETO Ha IENICBUTE AayJUTOPHHM HAa KOMIIAHUATA, CTENICHTA MM Ha HHTEpeC KbM
MPOJYKTUTE Ha KOMIIAHHMATA M BB3MOXHHUTE TOYKM 32 KOHTAaKT ¢ TsaX. Ciex ToBa KOMIIaHMSATA
IUTAHUPA A2 TOMYJSApU3Upa MOTOKUTEIHUS MMHDK Ha KOMIIAHUATA W HEHHHWTE MPOXYKTH KBM
nenesure ayauropud. OTaeneH B NPOMOLMS Ha yeOCalT B MHTEPHET € ONTHMH3AIMATA 32
Tepcauku (Search Engine Optimization - SEQ), KOSTO BKIIOYBA JEHHOCTH KAaTO PETUCTpAIHsi B
TBHPCAYKHUTE; MOATOTBSIHE Ha yeO CTPaHMIM 32 HHAEKCHPaHEe OT ThPCEH poOOT | T.H. 3a pasinKa oT
Ipyru (GOpMH HAa MAapKETHHTOBH KOMYHHUKALUH, TUYHUME Npooaxcou ca TPyIHH 3a IPHJIaraHe B
SNIEKTPOHHOTO MPOCTPaHCTBO. MIHTEpHET ce W3mon3Ba B JIMYHUTE NPOJaXOM KaTo MOIICH
MHCTPYMEHT 3a HOAJPBKKA, KOWTO MPENOCTaBi KAaKTO HAa KIMEHTUTE, Taka U Ha THPrOBCKHUTE
HpeJICTaBUTENN HeoOxoauMara HHGOPMALHs U Bb3MOXKHOCT 32 YCTaHOBSIBAaHE Ha IPE/IBAPUTEIHU
KOHTaKTH. Hali-Ba)XHMST HWHCTPYMEHT 3a MapKETHHIOBH KOMYHHKAaIlMM € yeOcailTbT Ha
KOMIIAaHMATA, OHJIAHH MarasuHa W IIEPCOHAIM3HPAHOTO MOOWIHO mpuioxeHue. Komnanuure
HETIPEeKbCHATO pa3paboTBar nu3aifHa, mHTepdeiica M YCIyrure, 3a Oa BBbBEINAT €()EeKTHBHU
KOMYHHKAIIMH JI0 IIeJeBUTE ayJUTOPHH, a Ha ITBPBO MSACTO - C KIMEeHTHTe. HezaBHcHMO 10 KakbB
HA4YMH €JHAa KOMIAHU III¢ IPHCHCTBA BB BUPTyaIHATa PEATHOCT U KaKbB TUI KOMYHHUKAIUS IIE
n3bepe chbC CBOMTE BUPTYAIHH NMOTPEOUTEN, TEHACHIUITA € HEOCIOPUMA H TS € JUTHTAIN3aIHs.
B cBeToBeH Maiab MHBECTULIMKTE B OHJIAHH MapKeTHI KOMYHHKALMUTE PACTAT HEMMOBEPHO U aKo
OBJTapcKUTe KOMIAHHM HE C€ CHhOOpassAT ¢ Ta3uW TpaifHa TEHACHIMS IEPCIIEKTHBHATE Ha
raobanu3ayaTa Ha CBeTOBHATA HKOHOMMKA Ie OBbIe €HO HEMpPEOoJ0IMMO IPEIIN3BUKATEICTBO B
naneH MoMeHT. Crerdukara Ha MapKeTHHIOBUTE KOMYHHKAI[Md B WHTEPHET BOIH 0 IPOMSHA
Ha MHCHSATA, BU3MATA, CTPATErMsATa HA KOMIIAHUATA, HAUMHA Ha IpaBeHe Ha Ou3HeC. A TO3M HOB
HauMH Ha OWM3HEC BOXM IO PAa3BHUTHETO, IO0-e(EeKTHBHOTO M KOHKYPEHTHO CHIIECTBYBaHE Ha
¢dupmMuTe, KaTo JAONMpPUHACS B rojsiMa cTeneH 3a: HamansBaHe Ha pa3sXxoAuTe HA NMPEANPHATHATA,
KOHWTO ydJacTBaT B Hero, IloBumiaBaHe Ha CKOPOCTTa 3a HM3BBpIIBaHE Ha OW3HEC IPOIIECHTE;
[TomoOpsiBaHe BPB3KUTE C KIIMEHTUTE U AocTaBuuiute; [lomyyaBane Ha nmoapoOHa HHpOpMaIus 3a
KOHIOHKTypaTa Ha Ia3apa, KakKTo M 3a OTKPUBAILIUTE CE HOBH Ma3apHU BB3MOXKHOCTH OT BCHUKHU
YYaCTHHLH ¥ 3aMHTEPECOBAHN CTPAHH U T.H.
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E®EKTUBHO INPUJIOKEHUE HA MAPKETUHI" MEHUI’KMBHTA
B MCII OT XPAHUTEJIHATA UHAYCTPUSI
®Ouiann Xpucros
HoxropanTt, YXT — ILliioBauB

EFFECTIVE APPLICATION OF MARKETING MANAGEMENT IN
THE FOOD INDUSTRY SME
Filip Hristov
UFT - Plovdiv

Abstract: Marketing management is the most important functional part of the overall
enterprise management system, which aims at achieving a coordination between the internal
capabilities of an enterprise with the requirements of the external environment to provide profit.
The article is dedicated to the study of marketing management in the process of developing a
marketing strategy for the food industry.

Keywords: marketing, management, organic food, market, matrix.

MapKeTHHIOBHAT MEHUKMBHT € LeJICHACOYeHa JICHHOCT Ha KOMITAHHATA, YHATO 337a4a
Ce CBEK/A JI0 6b30€UCMBUSI 6bPX) PAGHUWEMO, 6PEMEMO U XApaKkmepd Ha MbpCeHemo makd, ye
mo 0a nomoche Ha opeanuzayusma oa docmuehe nocmagenume yeau.” (Slakos, 1998). Owmn
Kotirbp neduHnpa MOHATHETO MaPKETHHIOB MEHHKMBHT KaTO ,,aHAIU3, NIAHUPAHE, BHEOPSI8AHe
U KOHMPOL HA NPOSPAMU, NPEOHAZHAUEHU 0a Cb30A0Am, U3epaosm u noO0wbPICam OIALONPUSIIHU
83AUMOBPB3KU C Yelesu ayoumopuu ¢ yen oa nocmuenam mapxemunzogume yeau.(Kotmsp, 2002)
OcHOBHaTa 1IeJl Ha MapKeTHHI MEHHIKMBHTA B MPEIIPHUITHETO € Ja OCHIYpH MaKCHMajHa
e(pCKTUBHOCT HA YMPABJICHHETO, a 4Ype3 HEro W e(PEKTUBHOCTTA HA IISUIOTO MPEANpPUATHE.
OcHoOBHAaTa 3a/1a4a Ha CHCTeMaTa 3a yIpaBJIeHHe Ha MapKETHHTA € 1a OCUTYPH ITPOU3BOICTBOTO Ha
CTOKHM, KOWUTO Ca IPHBJICKATCIHM II0 OTHOIICHHE Ha IICJIEBUTE Ia3apu. 3a Ja H3IpeBapsT
KOHKYPEHTHTE B Ma3apHUTE YCJOBHs, MpearnpueMaya TpsOBa Ja ce 3HAC KakbB € Ia3zapa, Koi
JICHCTBA 110 HEeTO, KaK ()YHKIIMOHUPA U KAKBU Ca HErOBHUTE HYKIIH.

MapkeTHHIOB aHAJM3 HA MPOM3BOJACTBOTO HA OMONMPOAYKTH BbB (upma buocod.
MapKeTHHIOBHAT aHaJIM3, KaTO €JIEMEHT OT CHCTeMaTa 3a YIpaBJICHUE Ha MapKETHHIa € HACOUCH
KbM MOCTHI'aHe Ha ONTHMaJIeH OalaHC MEeXIy LEINTe Ha OPraHu3alHsITa U YIOBIECTBOPSHUETO Ha
HY)XJUTE Ha MOTPeOUTENUTE Ha HEHHWTE NMPOAYKTH M IPECTABIIIBA MPOLEC HAa IPOyYBaHE Ha
nasapa Ha CTOKM M YCIYI'H, TBPCEHETO W MpeUIaraHeTo, MOBEICHHETO Ha MOTpeOHTENHTE,
NpoydYBaHE Ha Ma3apa, AUHAMHKATa Ha IICHUTE, KaTO TAXHATa OCHOBHA 3ajaya € Ja ce chhepe
uH(bOpMaLHs 32 IPOLIECUTE U SABJICHHUATA, 3aKOHUTE. Te ca OT ChIIECTBEHO 3HAUCHUE Thil KaTo Ha
TAXHa 0a3za ce aHaNMW3UpaT NPUIMHHO-CICACTBEHHTE BPB3KH, OMpEICICHH BB3 OCHOBAa Ha
pa3InYHA MapKeTHHIOBa MH(OpPMAaKs B CbOTBETCTBHE C HAOOP OT KOHKPETHH LIENH.

[Tasapa Ha OHONPOAYKTH € HOB U1 B XpaHUTEIHATa WHIYCTPHUs HaOWpa Bce MO-OBp3a
MOMYJIIPHOCT, KaKTO Y HAC, TAKa M Ha YyXKIUTE Ma3apu. ToBa Mopak/ia U HeroBara HKOHOMUYECKa
3HAYUMOCT W YTBBPXKIABAHETO KAaTO HOBa TCHICHIMA B MOTPEOICHHETO, HAYWHA HA JKHUBOT,
CH3ABAHCTO HAa HOBM HABHIM 4Ype3 H3IIOJI3BAHETO HA MNPUPOJHUTE TMPOAYKTH U aAKTHBHA
pekpeanus. Ha TenneHnusaTa HoBUTE OMO- M €KONPOAYKTH Ja 3aMECTBAT TPATUIHUOHHATE XPaHU
BEYC HE Ce IJIe[]a KaTO Ha HEII0 CK30THYHO, MpPEIHA3HAYCHO 32 XOpa C BHUCOKH IOXOIH, a

256



HamnpOTUB, BCE IMOBEYE KATO ,,YAIOCMHA KOHYenyus 3a noemaune Ha Oaniancupan KOMIIEKC Om
Xpanumenuu geujecmed, CMaHaIy 4acm uiu uzepaxcoawu Hayuna Ha ocusom*. (dunes, 2015)
3aroBa y Hac pacTe JeJ’bT Ha MalKu OyTUKOBH pAaOOTHIHUIM 32 OMO- M €KO XpaHH, KOUTO 3aeMar
BaXCH CETMEHT OT Ta3apa. TeHACHIMsTa € YBelnIaBaHe Ha 3aHAATUYUHCKOTO MPOU3BOJICTBO TPe3
[OCeJHUTE TOJUHHU, KOETO JI0 IpeAM HIAKOJIKO ToauHM Oemte moj 5% o AaHHM Ha OpaHILOBHUTE
OpraHu3aIlnH.

Bepura Marasun u Ilexkapna buocod B rp. Codust ca cb3naieHu 3a yAOBIETBOPSIBaHE
M3WCKBaHUSTA HA TIOTPEOUTENN HA KAaUeCTBEHH W OO XpaHH, KaTo MpHUTEexkaBa 2 GpypHHU B rpaja.
IlexapHaTa TpPUTOTBS TECTEHH M3IEJNUS IO JOMALIHM PELENTH, KaTo H3IMO0J3Ba KaueCTBEHU
MIPOAYKTH U CYPOBHHH, ITIOBEUETO OT KOUTO OBJITapCKU. 3a CBOETO MPOM3BOACTBO (pupmarta He
U3M0JI13Ba OJOOPHUTENH, KOHCEPBAHTH, MOACIAANTEIHN B KAKBAaTO U Aa ¢ ¢popma, HaOyxBaremu. OT
JIBE TOJTUHHU MOJUThPKA OHJIAMH TUIaTPopMa, Ha KOSTO MOXKeE Jla ce TpaBH MOpHUKa 3a JOCTaBKa Ha
MACTO 4Ype3 Kypuepcka ¢upma. DypHara pasmoiara M ChC COOCTBEH TpPAHCIOPT, C KOWTO
OCHUT'YpsIBa Pa3HOCA Ha IOPBYKH 3a 3aBEJEHMs, NapTuTa. MuUHNMaIHaTa LieHa Ha nopbukara € 30
JIB., a Haja 45 JB. JocTaBKaTa B paMKHUTE Ha rpajaa e 6esminarHa.dypHara npousBeskaa Beue Haja 35
BHJA - pa3InieH XJIs10, Morayn, 3aKyCKH, CIAJKA U COJICHU W3KYIICHUS, IPa3HUIHU U U3AEIHS 110
nmopbuka.OT OCHOBHUTE ()aKTOpH HA MapKETHHTOBAaTa MaKpOCpena, HAi-roysiMO 3HAa4YeHHE 3a
MIPOU3BOJICTBOTO Ha XJI0 W XJIeOHW OWom3menus uMaT JeMorpadckuTe, MKOHOMUYECKHUTE,
TEXHUYECKUTE U TeXHOJornyHUTe. [1a3apbhT Ha OOMKHOBEH XJII0 KAaTo ISUIO TPYAHO OM MOTBI Ja
ce TOJIOKHM Ha CErMEHTAIKs, 3alI0TO TOBA € MPOAYKT, KOWTO ce MOTpedsBa OT Hal-pa3IuIHU IO
oOpa3oBaHHe, BB3pAaCT, CeMeeH M OOIIECTBCH cTaryc xopa. Ho koraro craBa BBIPOC 3a
OMOMPOJYKTH, TO T€ C€ MOTPEOSBAT OT XOpa ChC CPETHO M HAJ CPEAHOTO PABHUIIE HA TOXOIHTE.
Iopamu, ToBa, hupmara 10 TO3HM MOMEHT CMATA, Y€ KOJIKOTO € MO-TOJISIM aCOPTHMEHTA i TOJIKOBa
o-roJisIM e Objie HelHus mazapeH Isu1.(DUHAHCOBHTE pe3yNTaTH 3a IMOCIEAHUTE IBE TOIMHU
ITOKa3BaT 3acTOW Ha redanbara U Gupmara e m3rpaBeHa Ipe] HeoOXOANMOCTTa Ja B3eMe BaKHU
yhpaBlieHCKH peuieHus. EqHO oT TsX € Janu na 0blie mpeanprueTo ONTHMU3UpaHe MPOU3BOJACTBOTO
Ha HSKOM NMPOAYKTH 3a CMETKa Ha Jpyrd. B Hacrosero uscieasane ¢ nomoura Ha bocrpHcKara
MaTpuIa 1me ObJie HanpaBeH aHaIu3 Ha MpoJaxOuTe Ha MPOAyKTH Ha (abpukara. C moMomira Ha
TO3W aHaJKM3 1Ie ce MPEUIOKAT, aKO Ce HaJlara, Bb3MOXKHOCTH Ha MPEANPHUITHETO ]a ONTHMHU3HUPA
CBOSI ACOPTHMEHT OT MOPT(HOINOTO HAa KOMIAHUATA. B ocHoBata cm Matpunara Ha bocTeHCKaTa
koHcyntanTtcka Tpynma — BKIT (Matrix Boston Consulting Group BCG) xapakrtepusupa
OTHOCHTENIHATA TPHUBIEKATETHOCT HAa KOMIIAHMA B pPAMKHTE HA CEKTOpa B JIBE HACOKU:
OTHOCHTEITHHSI Ta3apeH U1 W TEMIIOBETE Ha pa3BUTHE HA HWHIYCTPUATA W CIUH IIHPOKO
M3MOI3BaH METOJ] B MAPKETUHTOBUSAT MEHUKMBHT.

1.Cvoupane na uzxoonu dannu.IlvpBara CThIIKA € J]a C€ HAIPABU CITUCHK HA TE3U CTOKH,
€IMHHULIY WIM KOMIIaHUH, KOUTO Ie ObAaT aHanu3upane ¢ nomouira Ha Matpunara. Ciex ToBa 3a
TAX Ce CHOMpAT MaHHHM 3a IIPOJaKONTE U eyaaOuTe 3a mocieIHaTa ToAnHa.

2. H3uucnaseane memna na pacmesric Ha nasapa.ll3uncnsBane cpeIHOTO IBM)KEHHE HA
pacTex Ha Iaszapa 3a BcsKa rpyla CTOKH: aKo TEeMITbT Ha pacTex € mo-manko ot 10% - "Huchk";
aKo TEMITBT Ha pacTex Ha masapa e noseue ot 10% - ¢ "Bucok"” (Tabuuma 1)

3. H3uucnaseane na dena na nazapa na cmoxkume.V3uuciisiBa ce OTHOCUTEIHUSAT JIST Ha
BCEKM MPOAYKT Ha maszapa. Cropel MojgydyeHUTe DAHHUTE CE OIpenelisi 3a BCEKU MPOAYKT: aKko
CTOMHOCTTa Ha OTHOCHUTENHHs MMa3zapeH Il € Mo-Majiko oT 1 - "HHUCBK"; ako CTOMHOCTTa Ha
OTHOCHTEITHHSI TTa3apeH JsU1 € OT mmoBeye ot | - "Bucok". (Tabmuua 2)

Tabnuya 1
Mposancou, | Meuania, Cpedononpemezn. pacmedic Ha nazapa
IIpodyxkm Temn na | Odem na | Himepen
X./16 X.J16 Pacmesnc
pvcma nasapa memn
Kapmodghen xnao 500 100 5% 12500 0,93% Hucwk
Ban xnaé6 c wyopuuya 1000 200 75% 10000 11,17% Bucok
Xna6é om aumey 1500 1100 25% 27273 10,2% Bucok
bana oazema neuena 450 200 6% 5625 0,5% Hucwk
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Ha maban,300 zp.
Llapesuuen xnno 3000 1700 1% 11765 0,18% Hucwk
Oouo 6450 3300 100% 67162
Tabruya 2
Cpeononpemezn. pacmedic Ha nazapa
IIpooyxkm Hlpodasciu, | Ieuarsa, Man na Ann Omnoc.
X.J16. X.J16. Kiouosu Man *
nazapa oan
nasapu

Kapmodghen xnno 500 100 8% 50% 0,16 Hucwk
Bsan xna6 ¢ uyopuya 1000 200 2% 15% 0,13 Hucwk
Xna6 om numey 1500 1100 11% 21% 0,52 Hucovk
bana 6azema neuena 450 200 16% 12% 1,33 Bucok
Hna maoan, 300 2p.
Lapesuuen xnno 3000 1700 51% 31% 1,65 Bucok
Oouo 6450 3300

* Tpil KaTO OTHOCHTENHHUS Ia3apeH [T HE MOXKe Ja Oblie M3YHCICH TOYHO, MOPaad
JTIcaTa Ha MHQOpMAIS € pa3pelIeHo la W3I0JI3Ba ONPOCTEeHa BepcHs: AKO HallaTa OICHKA Ha
Jlena Ha Te3W MPOAYKTH € IMO-MallbK OT JeJia Ha KIIF0YOB KOHKYpeHT - "0"; Ako olleHKaTa Ha Jena
Ha Te3U NPOJYKTH € II0BeYe OT JeJla Ha KIIOYOBU KOHKypeHTH - "1".

4. BKT mampuya no omuouwienue na npooaxcoume.Cera, 3HaeliKH, OTHOCUTETHUAT AT
Ha T1a3apa Ha CTOKM M TEMIIa Ha PacTeX Ha Mas3apa, MOXKE J1a CE OMPEJENU 3a BCEKH NMPOLYKT B
noprdonoro Ha KommaHmsaTa Msicto My B BKI martpmmara. Be3 ocHOBa Ha momydeHara
nHpopMaIHs ce H3rpakia MaTpHIaTta, KaTo ce OTpa3siBa BbB BCAKA KIETKa Ha THPTOBCKAa Mapka,
obema Ha nmpojgaxkoute u oo o6eM Ha npogaxkoute B rpynara (Tabmmra 3).

Tabauya 3
Haumenosanue Ooem Haumenosanue Obem
npooasxcou npooasxcou

<« @ 3BE3/I1 MMPOBJEMHMU JEIIA
B S 5 § X116 OT JIMMeEI] 1500
= gZs2 Bsin 71510 ¢ uyGpuia 1000
< 06110 00610 2500
o = KEII-KPABH (JIOVHHU KPABH) KYUYETA
E % g IapeBuueH xis16 3000 Kaproden xin16 500
= 1 ';(' bsina Garera meuena Ha | 450
Bl Ee TabaH ¢ kBac, 300 rp.

~ | O6mo 3450 06110 500

Bucoxk (nag 1) Hucwk (o 1)

OTHOCHTEJIEH 1)1 Ha nmasapa

5. HHocmposeane na BKI' mampuya om zneona mouxa na neuyanbdama.llocrpoenara
MaTpHIla OTpa3sBa BBB BCsAKa KJIETKa MPONYKTa, CymMara Ha medanbara u oOma meyainba Ha
rpymara.

Ananm3za mo obeM mevanba JaBa WHIUKAUUS 32 BB3MOKHOCTUTE 32 WHBECTHUIIMU
MOJAbPKAHEe HAa HOBU TMPOAYKTH HA KOMITAHUSTA, IOMara Ja Ce ONPeNeNsaT NMPUOPUTETHTE H
OJIIKperaTa 3a CTOKOBH T'PYIIH.

Tabnuya 4
< Haumenosanue Obem Haumenosanue Obem
- § npooaxcou npooasxcou
E Ql £ =2 3BE311 IMPOBJEMHU JELA
= i g E N X116 0T TMMert 1100
= s Bsn xis16 ¢ uy6puua 200
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0610 | 060 [ 1300
KEII-KPABHU (JIOMHU KPABH) KYYETA
§ Iapesuaen xisi6 1700 Kapmodpen xnao 100
= Bsma Gareta meuena | 200
§ = Ha TabaH ¢ kBac, 300
2 & Ip.
= 0610 1900 00610 100
Bucok (Hag 1) Hucwek (o 1)
OTHocHuTe/IeH A5 HA na3zapa

6. Ananu3, uzeodu u cmpamezun 3a pazeumue. AHanu3bT Ha noinydeHara BKT matpuia
[0 OTHOIICHHE Ha NpoJaxOHTe M TedanOnTe AaBa BB3MOXKHOCT 3a 3aKIIOUECHHS W OIpe/elsTHE
CTpaTerusra 3a pa3BUTHE Ha MOPTHOIHOTO HA KOMIIAHUSATA.

Tabnuya 5

3BE3IU

IIPOBJEMHU JELA

Kommnanwusrta He pasmoyiara ¢ JOCTaThYHO 3BE3[IH.
TpsbBa na ce oT4eTe Pa3BUTHUETO HA MPOIYKTUTE
,bsan xis6 ¢ uyOpmma” u L, Xm0 or immen” B

Hucek nsn Ha rpynara B mnoprdeiina. BeposTHo
TpsiOBa Ja ce yBeIM4YH OpOSAT HA HOBU MPOAYKTH K
paspaborku. CeuiectByBamure [IPOAYKTU ,,bsn

3Be3qUTe (32 3acWiBaHE Ha KOHKYPEHTHOTO | XJsi0 ¢ uyOpuua” u ,.Xnsd or nmmen” 3a jga ce
MPEIUMCTBO, H3rpaxxaane Ha mo-no0pa | pasBUBaT € HEOOXOOMMO Ja Ce Ch3Aajar
IUCTpHOYLHs, Ja ce pa3liupd pekiamMarta W | KOHKYpeHTHH INpeIuMcTBA —  pacTeX Ha
MMO3HAHHMETO 3a MPOJIYKTA. JIUCTPUOYIIMOHHUTE KaHAJIH.

KEII-KPABH (JIOMHU KPABH) KYYETA

OcHOBHHS (OKyC C€ IOCTaBS BBPXY IPOAYKT

ITepBara cTbikaHa pupMaTa e [a ce pelu chaoaTa

,LlapeBryeH xis0”’, KOHTO OCUTypsiBa TOJIsIMa 4acT
OT meyajabaTa Ha KOMIAHHMSTA. Tasu IO3UIHS Ce
3arasBa.

Ha mpoaykt ,Kaproden xns16”. To3um mpoaykr
TpsibBa ga Obae COpSH, [POMEHEH MIH
MapKETHHr0BaTa MOJIMTHKA TOTAJIHO IPOMEHEHa.

H3Boau u 3aximovenue: [ToprdonroTo Ha OanmaHca HA KOMIAHUATA € 3aJ0BOJIUTEIHO.
Ha mepBo mscto, TpsOBa na ce pa3pabOTAT HOBM MEPCIEKTHMBHH OOJIACTH W Ja C€ 3aCHUIIU
MO3WNUATa Ha TpoaykTa — ,IIlpobmemun nema”. HeoOxomumo € nga ce mMmpeamnmpueMaTr HIKOU
aJMUHHUCTPATUBHU W THPIOBCKH PEIICHHUs, TaKa Ye Jia 3ama3siT BOJCIIUTE MO3UIMHA Ha HAKOW OT
MIPOAYKTHUTE, OT KOUTO Ja C€ IMOJydYaT BH3MOXKHO HaH-BHCOKH TEYAON 3a TO-IBIBI MEPHO]] OT
Bpeme. [IpoaykTute, UManu oOeIaBay HHAWKAIUN 32 WHBECTUIIMN Ja OBbJAT Pa3BUTH, a TE3H,
YUIATO MPOJNAXOH ca Haif-ciabm (KyderaTa) na ObJe mpekpaTeHa TSAXHaTa IMOAKpena, 1a U3Jie3HaT
BPEMEHHO OT Ma3apa WM Jia € OTTENIAT BbOOIIE OT MPOU3BOICTBOTO.

B 3akmioueHue OT HampaBeHUs] aHANIW3 MOXe Ja ce 0000mm, ye € HeoOXoauMo Ja ce
B3eMaT MEPKH 3a Ch3/IaBaHETO Ha Mo-OanaHcupan noprdeitn. B uaeanHusT cnydail Toi ce CbCTOU
OT 2 BHAA MPORYKTH: NPOAYKTH, KOUTO B MOMEHTa ca B Tpada ,,Jo¥Ha KpaBa” WIH ,,3Be31H .
BungHo oT mpeaxonHara TaOiMIla, KOMIIAHHSTAa HE pasmojara ¢ JOCTaThbYyHO 3Be3qu. Te ca
MIEYEIHUBIIA, TOYHO JAHEC M TOYHO cera. OT TAX ce MoiyyaBaT cpeacTBa (0cOOEHO OT JOWHHTE
KpaBH), 3a J]a MOTaT Ja ObJaT WHBECTHPAHH B Pa3BUTHETO HA KOMIIAHUATA. BTOPUSAT MOMEHT €
HACOYBaHE YCHJHMITa KbM CTOKH, KOUTO II€ NMPENOCTaBAT MPUXOAM Ha KOMIIaHUSATa B Obiele.
OobemiaBario ToBa ca ,,ipoOieMHHUTe Jena”’. B MOMeHTa Te HOCAT HEeJOCTaTh4eH JIOXOJ, HO TO
HOCAT U POIYyKTa He € Ha 3ary0a. Ho B Obaele, npy mo-0JaronpuaTHH YCIOBHSA, TE3U MPOIYKTH
BKITIOYHTEITHO | ,,3Be3UTe” OMXa MOTJIH Ja oHecat nobpu moxoam 3a ¢pupmata. [IprmoxkeHneTo
Ha TO3U U JPYTH U3BECTHH MAapKETHHTOBH METOAM UMAT OCHOBHATA LIeJ B MpOIleca Ha yIpaBleHne
Ha MapKETHHTA Jia C€ OCUTYpPU TOYHOTO HM3IIBJIIHCHHUE Ha MPOIEIYypPHTE, KOUTO Ch3/IaBaT Ma3apHU
ctumynu. Taka po0pe OOMHUCIEHMAT, KOHKYPEHTEH MApKETHHI MEHH/UKMBHT MpPHUHYXIaBa
Om3Heca na pabotu mo-epekTHBHO. JJ0OPOTO ynpaBieHHe Ha MapKeTHHra HE caMo JOTPHHACS 3a
paboTata Ha TpenNpUSATHETO, HO M CHIIECTBEHO 3acsra OJarochCTOSHHETO Ha OOIIECTBOTO, B
KOETO OM3HECHT (PYHKIIMOHHPA.
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ABSTRACT

This article presents the results of the analyzes for the development of the sugar industry in
Bulgaria and aims to analyze the state of the and to determine the position of the Bulgarian sugar
industry in the economy of the country and to show the ways in which Bulgarian enterprises in the
sector could increase their competitive potential and respond with appropriate strategic tools.

Keyword:sugar industry,analyze,competetive potential
YBOJ

HpOI/ISBO)ICTBOTO Ha 3axap W 3axapHu u3acivg € €IWH OT OCHOBHUTEC OTpaCid Ha
6I>J'Il"apCKaTa I/IKOHOMI/IKa.3aX3pTa € €IHa OT OCHOBHHUTEC CBCTAaBKM B XPAHUTCIHHA PEKUM Ha
eBponeI‘/’[unTe " BaXXCH KOMIIOHCHT OT TCXHUTC ACTUA.

B cpBpeMeHHaTa na3apHa cpelia 3axapHaTa IIPOMUIIUIEHOCT € €IUH OT OTpaciuTe ,KOUTO ce
pa3BHBa MHOTO OBP30 M HHTEH3HWBHO .3axapHaTa IPOMHUIIJIEHOCT € OTPachI ,KOWTO UMa ITBIOOKH
TpaJuLMM B HWKOHOMHKAaTa Ha cCTpaHaTa M 3aeMa 3HAYUTENIHWM MaszapeH [sul.bbarapckure
MIPOU3BOJUTENN PAabOTAT B yCIOBUATA Ha HeONaronpusiTHa MKOHOMHUYECKa cpea ,lipu HernoOpa u
Hepas3BHTa HHPPACTPYKTYpa U CHITHA KOHKYPEHIIHS.

JIoOMBBT Ha 3axap OT 3aXapHO I[BEKJIO € HAIIBJIHO MPEKpaTeH ,[Iopaan KOSTO MPOU3BOIUTEIH U
MpepadoTBaTEeNIM Ca 3aBUCMMU H3ISLUIO OT BHOCA HA TPBCTHKOBA 3aXap ,KOETO CHIIHO 3aTpPyIHSBA
TSAXHATA JEHHOCT .
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Or rjieiHa TOYKa Ha KBOTHUTC M AbMIIMHTA Ha LIEHUTE CUIIHO CE OrpaHrnvYaBa TCXHHUA pECypcC U
OTTaM BBb3MOXHOCTUTC 3a ITbJIHO HATOBAPBAHC HAa TCXHUTC IIPOU3BOCTBCHU MOIITHOCTH.

Ipu Te3m ycioBus OBJITapCKUTE MPEINPHATHS TPsAOBa Ja ce MojaraT HCMMOBEPHH yCHIHS 3a
aJlanTHpaHe KbM MPOMEHSIIaTa ce Mma3apHa cpena.

[ToBumaBaHeTo Ha KOHKYPETHOCIIOCOOHOCTTAa Ha OBJITApCKHUTE MPOWU3BOIHUTEIN € CBBP3aHO C
BJIAraHETO Ha 3HAYUTEITHH KaIMUTAJIOBIOXKEHUS ,KOUTO III¢ TIO3BOJIAT OOHOBSBAHETO HA OTPAChla U
W3rPaXIAHETO HAa CHJIHM KOHKYPCHTHOCIIOCOOHM 3aXapHH INpennpHaATHs.3a Tasd Lel ¢
HEOOXOMMO HM3IIOJ3BAHETO HA MECTHH KAIMMTAM U MPHUBIMYAHE HA YYXKICCTPAHHU MHBECTHIIUH
32 TEXHOJIOTMYHO OOHOBSBaHE Ha IMPOW3BOJCTBEHATa 0a3a M paslIMpsBaHE BB3MOXKHOCTHUTE 32
HaBIM3aHEe Ha HOBH TTa3apH.

B ToBa oTHOmIEHHE € 0COOEHO Ba)KHO BHEAPSBAHETO HA KOHLEMUHMATA 3a yIpaBleHHE Ha
OM3HECTIpOLIECUTE 3a€AHO C IPUIOCTHOTO MNPECTYKTYpHpaHe Ha Ma3apHO-IIPOAYKTOBaTa
OpHeHTaIwA 1 (MPMEHO YIpaBlIeHNE U HaBIIM3aHE HA HHOBAIINHL.

H3nokenue

KbMm nauyanmoro Ha 2015 r.bearapust uma egHo mpeanpusTHe ,0000peHO 3a MPOU3BOAUTEN Ha
M30TIIIOT03a U MIECT MPEATIPUATHS ,0000peHN KaTo MOCTOSIHHY pa()UHEpHH 3a CypoBa TPHCTHKOBA
3axap.IIpe3 okromBpu 2014 r.Tpu OT padUHEPUHTE TIPOJIABAT AKTUBUTE CU IO pelia Ha OCOOCHUTE
3aJ03M W TpecTaBaT na QyHKuoHHpaT.B kpas Ha 2015 r.ca OTHETH IJMIICH3WH HAa YETHPH
paduHepun u onodpenute padpuHepun ocrasar ase.lIpes 2015 1. ca M3IBIHEHH BCHYKH JTHIICH3UU
3a nmpedepeHIaieH BHOC Ha 3axap,pelHa3HayeHu 3a paduHupaHe.BHECEHOTO KOINYECTBO 3axap
e 54 54 867 340 xr,u3pazeHo B tecl/quell termo .IIpe3 To3u mepuox ca m3maxeHH obmo 290
JIMLICH3HUH 332 U3HOC Ha IIICHUIA, [IAPEBUIIA,eYeMHUK ,0pH3 ,0palrHo ,pbx 1 oBec.OT TSX 3a 3axap 3a
n3ganeHu obmio 12 nureH3un ,9 OT KOWTO 3a APYTH BHIOBE 3aXap W 3 3a 3axap OT 3aXapHa
TPBCTHKA WM OT I[BEKJIO M XMMUYECKH YHCTA 3aXap B TBBHPIO ChCTOsTHME. Te 3aeMaT OTHOCHTEITHO
ManbK 1 OT OOmuMs Opoil JMIEH3MM M Mallka 4acT OT OOIIOTO KOJHWYECTBO ,32 KOHTO ca
U3IaJCHH.

EBpONeNCcKIAT ChI03 M3MOJI3BA CHCTEMATa 3a KBOTH 3a IPOM3BOCTBOTO HA 3aXap M M30KITIOK03a
C IIeNT peaNu3upaHe IPON3BOJCTBOTO HA Te3H MPOAYKTH.bhirapus pasmornara ¢ HallOHATHA KBOTA
3a MPOU3BOJICTBO HA M30KIIIOKO3a B pazMep Ha 89 198 Tona ,u3paseHo B cyxo BemectBo.Ilpe3 2016
I.BBPXY NMPOU3BOJICTBEHATa KBOTa € chOpaHa Takca B pasMep Ha 1 046 721 nB.Ilo-romsima yact oT
Hest -80 % ce mpenoctasst B Owmkera Ha EC ,a 20% octaBat B HanmoHanHus Oromket.lIpes
TOJMHATa HE Ca YCTaHOBEHHW [ONMBJIHUTEIHM CYMH 3a o0JlaraeMo CBpPBXIIPOM3BOJCTBO 32
2014/2015 mazapHa romuHa.YacT OT CBPBXIIPOU3BEACHUTE KOJIHUECTBA ca n3HeceHn u3BbH EC ¢
JIMLIEH3MU 3a HM3HOC Ha M3BBHKBOTHA IJIIOKO3a WJIM Ca IPEXBBPJICHH KaTO IPOMU3BEJECHU B
cieqBaaTa na3apHa roivHa ,ipy KOETO He € HaYHUCIIeHa CAaHKITHSL.

B croTBercTBHE C pasmopenOHTEe HAa CHOTBETHOTO 3aKOHOJATENICTBO B CEKTOpa Ha 3aXapHa
TPBCTHKA Ha O0OpEHHE MOoJUIeKaT IpepaboTBaTeIUTe Ha CypoBa TPBCTHKOBA 3axap(paduHepnu
Ha ITbJICH pabOTeH JIeH) M POU3BOAMTEIINTE Ha 3aXap ¥ TJIFOK03a.

K®M Haganoro Ha 2016 T. efHO mpeanpusTHe € 0J0OPEHO 3a MPOM3BOAUTEN HA U3OTIIIOKO03a U
JIBe TPEINPHATHS KaTo NOCTOSHHHM pauHBOpM Ha 3axap u Tmokos3a.3a 2014/2015 mazapHa
TOAWMHA Ca W3IIBJIHEHH TPH JIMICH3WH 3a TNpedepeHIaleH BHOC Ha 3axap ,IIpeJHa3Ha4yeH 3a
padunmpane. BHeceHOTO U padhMHUPAHO KOIMYESCTBO MO TE3H JUIEH3UH ¢ 54 867 340 kr,u3pa3zeHo
B tecl/quel Termo.
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3a 2015/2016 mazapHa rogrHa BHECEHOTO M pa(UHHPAHO KOJIUUYEcTBO BB3nu3a Ha 80 409 052
KT,u3paszeHo B tecl/quel Termo ot xomuro 4 767 502 kr ,u3paszeHu B tecl/quel Termo ca BHeceHU H
paduanpanu B EC ot 9yxna padrHepHs,opaan MpeoTCTHIIBAHE Ha MpaBa 110 JIMIEH3HA, T.C. IMa
TCHAGHLMS 3a HapacTBaHE Ha BHECEHOTO M padMHUPAHO KOJIMYECTBO 3aXap,HOPOAEHO OT
HapacTBauoTo norpednenne.KonnuecTBoTo cypoBa TpbCTHKOBA 3axap 3a padMHUPaHE ,KOUTO ca
BHeceHHW 110 Kpast Ha 2017 r. mo M3HajeHH JHMIICH3WHM 32 BHOC Ha 3axap 1o TapupHU KBOTH U
npedepeHanHl pexxuMu ca 54 372 674 xr,u3pasenu B tecl/quel Ter;mo.3a 2018 r. mo
HEOKOHYATETHH JaHHH Ca BHECEHH JOIBIHUTEIHO KOJIMIECTBA 3axap .

IIpe3 nepona 2011-2018 r.mensT Ha XpaHWTETHAaTa WHAYCTPUS CE yBElIMYaBa C IO-BUCOKH
TEMIIOBE B CpaBHEHHE ¢ ocTaHanuTe oTpaciu .JloTpeGnennero Ha 3axap HapacTBa o0OLIO (cropen
nmanan Ha HCH).ITotpebneHero Ha 3axap M 3aXapHH H3JCNUs C€ OTIMYaBa C IWHAMHUKA IIPE3
pasriexnanus nepuon .Crnen 2011 r. cienBa 3HAUMTENHO ITOBUINIABAHE ,HAal-M3PAa3UTENTHO Ipe3
2013 r. ,cnenBa cnax mpe3 2014 r. u Haif-uyBcTBUTEeNneH mpe3 2016 r. ,cmex Koeto cienBa
nocrerneHHo yBenudyenue npes 2017 n 2018 r.

BHochT Ha 3axap U 3aXapHU U3A€IMA CBIIO € JUHAMHYHA BeIUMYuHa mpe3 nepuona 2011-2018 r.
U ce TIOJYMHABA Ha chinata TeHaeHus. Haii-romsim e BaocsT npe3 2011r. ,cnensa cnaa Hall-CHITHO
u3paseH npe3 2014 r.,cien KoeTo ciieBa MOCTEIEHHO MOBUILICHUE.

BHochT npeBuIIaBa U3HOCA,B PE3yNATaT Ha KOETO ce (OpMHUpa OTPUIATENHO THPTOBCKO CajIo
Jlpn ananm3a Ha W3HOCa Ha 3axap mpe3 mepuoga 2011-2018 r ce 3abemns3Ba TMHAMHYIHOCT U
npomeHuBOCT.Ciieqy mMKoBaTta cToMHOCT mpe3 2012 r. 3amo4Ba MOCTENENEeHHO HaMaJjeHue ,Haii-
CUITHO u3pazeHo npe3 2016 r,cien koeTo 3anoyBa nocreneHHo nosumienue mpe3 2017 u 2018 r.

Pa3BuTHeTO Ha XpaHUTETHATA IPOMUIIUIEHOCT,B T. Y. HA 3aXapHaTa IPOMUIIIEHOCT Ce OTINYaBa C
HAKOU ocoOeHocTH .HsKom OT cekropuTe 3ary0BaT 9acT OT MO3UIUHUTE B €CKIIOPTHATA CTPYKTypa
Ha cTpaHara.O4epTaBaT ce TEHJCHIUUTE 32 YBEJINYaBaHE ECKIIOPTHUTE Bb3MOKHOCTH Ha CEKTOpa
C BTOpWYHa  mpepaboTKa,KOMTO  W3MON3BAaT TOTOBH W TOIYTOTOBH  TIPOXYKTH-
3axap,0palllHo,MacN0,CyX0 MIISKO,KaKa0,eCeHINH U APYTH.

3akiao4yenue

Nudopmammsara or HCU 3a meprnoga 2011r.-2018 r. mokaspa,ue 6ajmaHCHT Ha OBITapckara
3axapHa NPOMHIUIEHOCT € OTpHIaTenHa BennunHa.OTPHIATEIHUAT pe3yirar ce (GopMmupa OT
ThproBusTa Ha bearapus ¢ EC,xpaeto bearapus e Heren BHocuten.ToBa e moka3aTen 3a HUCKaTa
KOHKYpPEHTHOCIIOCOOHOCT Ha 3axapHaTa MHIYCTPHs B CpPaBHEHHE C APYTUTE CTPAaHHU UIEHKH Ha
EC.Ha BbTpemnusg mnasap ce ouepraBaT CIECIHUTE TEHACHIMUIHEJOCTUI Ha CYpOBHHHU OT
BBTPEIIHN W3TOYHHIN,KOHTPAaOaHIEeH BHOC Ha 3axap,3aciiiBalia ce KOHKYPEHITHS MEXIy
NpeANpUATUATa B OTpachia.BpHIIHNTE NOCTaBUMIM HE MOraT Ja KOHTPOJMpAT LieHaTa U IpH
HEOJIOTIPUATHU YCIIOBUSI TS MOXE Jla C€ yBENIWYM 3HAYUTeNHO.[pyr mpobieM ca 3aMecTUTENuTe
,KOUTO M33€MBAT 4YacT OT JOXOAUTE Ha OTpachia.OTHOLIEHHETO HA IbPHKABHUTE HUHCTUTYIHU
ChIIO € Opyr Habomsur mpobreM.OTpachIbT € ¢ HEyCTAaHOBEHA IO3MIMA ,II0 C€ OTHACS [0
[IPUOPUTETUTE B HALlMOHAJIHATA IIOJIUTHKA [IPU IIPOU3BOACTBOTO Ha 3axap.

HN3non3Bana aureparypa:
1.Data from MAF ,Agrostatistics Department

2.EUROSTAT,Directorate-General for Agriculture
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EMPIRIC RESEARCH OF REEINGENEERINGS IMPACT BY
IMPLEMENTIC OF INTEGRAL MANAGEMENT SYSTEM IN
BULGARIAN SUGAR INDUSTRY ENTERPRISES
Ph.D Atanas Rusinov
University of Food Technologies -Plovdiv

ABSTRACT

The ERP -reengineering system allow the companies of sugar industry to organize the
efficiently the operation of the businesses —procedures as well to ensure transparently
processing the finance data and to manage the production processes ,the requests,the
payments,and all activitles in the enterprise.The reengineering integrated system allow the
managers to share integrated information for the enterpise and so they can make better
decisions to the base on fuller and more accurate company information.The survey puts lots
of emphasis on how Bulgarian sugar industries using the integrated systems to document
processes and the main barriers ,which prevent systems performance as well as the
reengineering at all and lead main conclusions and recommendations on their optimum
overcoming.

Keywords : ERP —reengineering system ;impact factors ;companies of sugar industry
YBon

BoBexxaanero Ha cranmaprure 3a kadectBo ISO 9001-2000 w yBenuuaBamust ce obeM Ha
MIPOU3BOJICTBOTO MTOPOAN HEOOXOANMOCTTa BCHUKHA OCHOBHU JIEHHOCTH B IPENNpUATHATA 12 ObAaT
00XBaHATH OT ¢MHHA HH(OPMAIMOHHA CHCTEMA ,KOSITO JIa YIIECHH HEHHOTO yIpaBlicHHE-CIIeIeHEe
Ha TApUYHHUSA TIOTOK ,Pa3XOAWTE ,YIPAaBICHHETO Ha IOCTAaBKM M 3asBKH ,Ha CKJIAJOBOTO
CTOIIAHCTBO,M3ITBIHCHUETO Ha TIOPBUKUTE | JIp. B ycioBusATa Ha OBp30 pa3BHUBAII ce M IMHAMHYCH
ra3zap KOMIIAHMWTE 3all0yBaT Aa THPCAT HOBM HAYMHU M CTPATETHM 3a yBEJIMYaBaHE Ha CBOATA
KOHKYPEHTOCIIOCOOHOCT U CHOTBETHO CHCPEIOUYaBaT CBOETO BHUMaHHE BBPXY M300p Ha MoOJepHa
n momHa ERP cuctema. ERP —npunoxeHusaTa 3a peHH>XEHEPHUHT AaBaT BE3MOXKHOCT Ha (DHPMHUTE
0T 3axapHaTa MHAYCTPHUS Jla OpraHM3HMpaT e()eKTHBHO YIPABICHHETO Ha OM3HECTIPOIECHTE, 1a
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OCHUTYpSABaT Mpo3payHO o0paboTBaHe Ha (PUHAHCOBHTE [AaHHM ,0a YIpaBIsABaT MO-T0Ope
MPON3BOJCTBCHUTE MPOLECH ,3asBKHUTE,IUTAIIAHUATA W BCHUYKH (DUHAHCOBH JCHHOCTH B
npennpustneto.ERP cucremure naBat BE3MOXHOCT Ha MEHHDKBPHUTE Ja CHOAETAT WHTETpHUpaHa
uH(bOpMaLHA 32 MPEANPUATHETO U 10 TO3W HAYWH Jja B3eMAaT NO-I00pH M NPaBHIHU PELICHHs Ha
6a3aTta Ha IO-ITBIIHA U IIO-TOYHA HHpOpManus 3a pupMaTa.

OCHOBHUSAT M3CIIeI0BaTEICKN pobieM e: Jla ce u3ciuenBar NoTeHIMATHATE (GaKTOPH 3a BIMSHHC
Ha peMH)KeHEepHHra upe3 BHenpsBaHe Ha ERP —cucTema B npequpusTust oT 3aXapHaTa MHIYCTpPUSL.

W3cnenBanero moaxperns OCHOBHUTE H3CIEAOBATEICKU XHUIIOTE3U,4€ BHeApsBaHeTo Ha ERP —
CUCTEMa 33 PEHHXCHEPUHT IPEJOCTaBs MHOTO TPEIUMCTBA Ha MPEIIPUATHETO, OKa3Ba TOJISIMO
BHUMAaHHUE BBPXY JIEHHOCTTa HA MEHUDKBPUTE U MPEANPUATHETO KATO L5110, HO B CHIOTO BpeMe
CBINECTBYBAT W Oapuepu, KOUTO TpedaT Ha BHEIPSIBAHETO HA PEHH)KEHEPHHTA M MPABWIIHOTO i
npuiarade. llenTa Ha HAcTOSILETO M3CIEABAHE € Ja €€ IPELEHAT M PAaH)KUpaT IO CTENEH Ha
BXHOCT (PAKTOPUTE HA BJIMSHUE HA PEMH)KEHEPUHTA (MMIIAKT (AaKTOPUTE) Upe3 BHEAPSBAHETO HA
ERP —cuctema B mpennpusTHATa OT 3axapHaTa MPOMHIUICHOCT M J1a C€ HAmpaBsT ChOTBETHUTE
W3BOJIH.

H3caenBane

3a 5a ce YCTHOBM KakBO € BJIMSHHETO Ha pEHMHKEHEPHHTa 4ype3 BbBekIaHe Ha VHTerpupana
CHCTeMa 3a yNpaBlieHHEe B JEeHHOCTTa Ha TPEANPHATHATHATa OT 3axapHaTta HHycTpus Oe
HAIPaBEHO COIMOJIOTHYECKO NpoydyBaHe B 10 mpeampusatus Ha Teputopuira Ha brirapus.
[IpoBeeHOTO aHKETHO Npoy4yBaHe BKIOYBAa 30 BBIIPOCA, OTHOCHO KPHUTCPHUTE, MO KOHWTO Ce
OLleHSBAaT HEOOXOAMMOCTTa M Tpedkute oT BHeApsBaHero Ha ERP cucrema.Ckamara Ha
OTroBOpHTE € ciennara (5)- Manko 3HaueHue, (4) —10 HUCKO OT CPEAHOTO, (3)-CpeHo 3HAYEHUE,
(2) -romsmo 3HaueHwe, (1)-ocobeHo romsaMo 3HaueHue. Iloka3aTeauTe 3a BHeApsiBaHe B
cucreMaTa ca cjeanuTe: Bpeme 3a BHenpsBane Ha cucremara, [lotpeOHOCT OT (MHAHCOBH
pecypcn, HeoOxomumocTTa Ha MEHMIDKBPHTE OT HHGOpMAmus 3a HaMaasiBaHe Ha
NMPOM3BOINTETHOCTTA Ha OTICIHHS CIY)KHUTEN, KOMTO € IPHHYJCH Jla ce ChoOpas3siBa ¢ MHOTO
MPOLEIypHU TPAaBUIA,KOUTO TO OTAEIAT OT KOHKPETHUTE My 33/Jaud; YBeJIuYaBaHe Ha
pa3xoauTe 1o OOydYeHHE M BPEMETO 3a IBIHOIECHHO BKJIIOYBAaHE B PAOOTHHUTE IPOLECH Ha
HOBOTIOCTBITIIIN CITYXXHUTEIH; YBeJHYaBaHe HA PHCKOBeTe U pa3XOJAWTe IPU INPOMsSHA Ha
MIPOLIEAYPHATE IIpaBWJIa M HaMaJsBaHEe I'bBKABOCTTA Ha OPraHU3alUATAa KBM IPOMEHSIINTE Ce
ycnoBust; Ilnanupane M Mporuo3MpaHe Ha MPOMU3BOJICTBOTO M MPOIaXOHNTE Ha CTOKH M yCIIyTH,
NOTPEOHOCTH OT CYpPOBHHM U MaTepHall U MPOM3BOACTBEHH MOIIHOCTH; ToYeH M 00eKTHBEH
aHaJu3 Ha (UHAHCOBUTE ,MaTEepUAIIHUTE M KaJpOBH PECYypCH Ha opraHuzanusra; Konrpoaupane
HA NMPOM3BOJCTBEHHUS MPOLeC U KOPUTHPAIIH ASHCTBUS MPU HEOOXOANMOCT; AHATH3UPAHe HA
pe3yJITaTUTe OT JeHHOCTTa Ha (upMara,BapmaHTH 3a pemieHHs ,I03BOJIABAINN ¢ MHHHMAJEH
PMCK 12 ce MOJ0OPAT NMoka3aTejuTe 1o AeiHocTTa .[IpoBeneHo e MpsSKo aHKETHO MPOyYBaHe 3a
cpOupaHe Ha HaHHH. l3momsBaH ¢ BBNPOCHUK ¢ 30 3aTBOpEHHM BBIPOCH ¢ (GOpMyNMpaHH
OTIOBOpH, OLEHsSBAllM HEOOXOOUMOCTTa OT PEUH)KUHEPUHT, OapuepuTre 3a HEroBOTO
OCBILECTBSIBAHE W KaK BIMSE€ Ha PEHH)KCHUpPUHTra, 4ype3 BHeApsBaHe Ha ERP cuctema BBpXY
CBHOTBETHOTO TIPENPHATHE.

Cren C”b6I/IpaHe Ha QAQHKCTUTEC, INOJYYCHHUTC IIBbPBUYHU IOaHHU CC 06pa6OTBaT o cjacaHara
METOIMKA:

1. CbcTaBeHHn ca TaO0JHMIM, B KOHTO CC TIONBJIBAT JaHHUTE 3a OILICHKA 3HAYCHHETO Ha
CHOTBETHUTE MMOKA3aTEIIH
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2. Tlpu mnoJyyaBaHe HAa CTOHHOCTTA HAa 3HAYEHHETO, 33 BCEKM OTrOBOp C€ BBHBEXKIA
KOHKpETHa OaHa CTOHHOCT.

3. Pa3npez[e.11eﬂneT0 HA CTOMHOCTHUTE MO OTAEJHHUTE NOKa3aTeJau ce npeacraBd 4Ype3
CAHOMCPHO YE€CTOTHO pasnpeCaciICHUC B a0COJIFOTHU ¥ OTHOCUTEITHU BEJTUIMHHU.

4. CbCcTaBAT ce OTAeJHHM TalJMIM, B KOUTO CE€ paslpeleriaT HoMydeHHuTe crorHocTH.Te
TPyIHpaT BBIIPOCHUTE TI0 OCHOBHHMS MPOYYBaH MpH3HAK —pexuMmcTBata Ha ERP cuctemara Bppxy
JEWHOCTTa Ha MO-MaJIKATE U CpeHN GUPMH OT 3aXapHUs OpaHIII.

5. N3BeneHa e cpenHo mpeTeryieHa cToiHOCT (0000IIEHA OIEHKa)3a BCAKA IpyIia BBIPOCH —
6apuepu,KOsITO PAHKUPA U3CICIBAHUTE TIOKA3aTEIH [0 CTEICH HA 3HAYUMOCT.

6.@akTOpHTE 32 OINpelessiHe HA PEHH/KEHEPHUHIA ca olpejeeHH Taka: BnusHue BBpXY
¢upmenara KynTypa, BimsgHne BBpXy eQeKTHBHOCTTa Ha IIPOLECHTe, BiusHHe BBPXY
KOHKYpETHOCIIOcOOHOCTTa Ha ¢upmure, ['paduuHo mnpencraBsHe W aHAIN3 HAa JAHHHUTE,
HamansBaHe Ha pUCKOBETE U pa3sXoJuTe MpU MPOMsIHA Ha MpaleAypHHUTE IpaBuia, MUHHMAalEH
pHCK 3a mojoOpsiBaHe MOKa3aTeNuTe Ha JeHHOCTTa, Ilo-eeKTUBHM AeiicTBHA IPH HEOUaKBaHU
curyaruy, HamansBane Ha pa3xoaure 3a O0OydYeHHE 3a HOBOIOCTBIIWUIM  CITy>KHTEIH,
KonTponupane Ha MPON3BOACTBEHHUS MIPOIIEC U KOPUTUPAIIH AEHCTBHUS IIPH HEOOXOANMOCT.

JlaHHWTE OIICHSIBAIIN-UMIIAKT (PaKTOPHTE Ha PEHHKCHEPHHTA B MPEANPUSATHATa OT 3aXapHara
HHIYCTPHS ca 4pe3 BHeIpsBaHETO Ha VIHTerpupaHa cucema ca nmokasasu B Tadi. 1

Masko Io-uucko ot | Cpeano Tonamo OcoGeno
3HAYeHHE CpeaHoTo 3HAvYeHHe 3HAYEHHE roasmo
Hmnakrt 3HAUEHHE Cpeana
(l)al(ropl/l > O6wo OueHKa
1 2 3 4 S
Bp. % Bp. % Bp. % Bp. % Bp. % Bp. %
1. Bananne sopxy pupmenara | 7 84 | 28 | 337 | 36 | 434 | 7 84 | 5 6 |8 | 100 548
CTPYKTypa —
2.Bausinue BbpXy 1 1,2 1 132 3 3,6 15 18,1 | 63 75,9 83 100 222
e()eKTHBHOCTTA HA NPOUECHTE
3. Bausnne popxy 6 7,2 10 12,1 19 22,9 20 24,1 | 28 5387, 83 100 39
KOHKYPEHTHOCIIOCOGHOCTTA HA
$upmure
4. I'papuuno npexcrassne u 2 2,4 5 6 18 21,7 30 36,1 | 28 8347 83 100 34,4

AHAJIH3 HA JAHHUTE

5. Hamanasane Ha puckoseren | 6 52 9 10,8 15 18,1 31 374 | 22 26,5 83 100 39
PA3XOHTE NPH NPOMSIHA HA
NpONEayPHHUTE NPABKIA

6. Yeenuuasane Ha 10 12,1 | 5 6 4 4.8 23 277 | 41 49,4 83 100 33,8

rBBKABOCTTA HA upmara

7. MuUHHMAJIEH PHCK 32 1 1,2 6 722 26 31,3 32 38,6 | 18 21,7 83 100 37,8
no406pABANE NOKA3ATENHTE HA
AEHHOCTTA ¥

8 Ilo- epexTnBHM AeHCTBUA 1 1.2 4 4.8 6 152 24 289 | 48 57,8 83 100 2

NpH HEOUAKBAHH CHTYALHHK

9. Hamansoane na pasxonnte | 13 | 15,7 | 8 96 | 15 | 181 130 | 361 | 17 | 20,5 | 83 | 100 | 4338
no oﬁyqeuue H HOBO-NOCTBIHJIH
CHYRHTETH

10. Koupoaupane na 4 |48 |6 |72 |15 | 181 |29 | 349 |20 | 349 |83 | 100 | 332
ﬂp0ﬂ350ﬂCTBellﬂﬂ npouec H
KOpHrupammn ﬂCﬁCTB"ﬂ npu

Tab6n.1 ®axropu 3a BIUSHIE Ha pCHH)KEHEPUHTa Ipe3 HHTETPUPaHa CHCTEMa
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OcHOBHHUTE HMIAKT- (PAaKTOPU HA HHTErpUpaHaTa CHCTEMa 3a PEUHKCHEPUHT ,KITaCHpPaHu
MOCPE/ICTBOM CPEIHO MpETerjicHa 000OIIeHa OIEHKA Ca PAHKMPAHH B IIOCIEIOBATEIHOCTTA,
nokaszana Ha ¢uwur. 1

BuausiHue BBpPXY e(peKTHBHOCTTA HA MponecuTe —T03H MOKA3aTeN € OLIEHEH ¢ 0COOCHO TOJISIMO
3HaYECHUE KaTo OKOJIO 76% OT aHKETHPAHUTE Ca TO OILIEHWIN C 0COOEHO TOJIsIMO 3HaUeHue, a 18% c
TOJISIMO 3HAYEHHE.

Ha BTOpO MSCTO ca MocTaBeHH 10 epEeKTUBHU JCHCTBUS IIPH HEOUaKBAHU CUTYalLlMU KaTo OKOJIO
58 % , a29% My oTmaBaT ronsMo 3HaueHHe. ToBa pasmpesneneHHe IMOKa3Ba,4€ MEHHDKBPHUTE Ce
JoBepsBaT Ha MHTerpupanara cucTeMa 3a yIpaBlICHHE KaTo eeKTHBEH HHCTPYMEHT 3a paboTa B
YCIIOBHUSITA HAa KPU3a U IOCIIE/IBAIIA ICTIPECHSL.

Ha tpero MscTO e kiacupaH yBeJlM4YaBaHe I'bBKaBocTTa Ha ¢upmara xato 49 % ca ro
OTPEICITNIIM KaTO ToKa3aTell ¢ 0COOCHO rojisiMo 3HadYeHue ,28% ¢ royisiMo 3HaueHue u camo 12%
ca ro monaueHWwIn. ToBa MOKa3Ba,4e To3U (HaKTOp BIHsEC CHIIHO BHPXY B3€MAHETO Ha pPEIICHHE 3a
BHEJIpSIBAHE Ha MHTErpUpaHa CUCTEMa 3a YIPaBIICHHUE.

@ur.1 PasnpeneneHue Ha MokasaTeNnuTe 3a Bb3ACHCTBUE HA PeHHXKEeHEpHHTa upe3 Murerpupana
cuTeMa 3a ynpasiieHue BbpXy AeiiHocrTa Ha MCII ot 3axapHaTa UHIyCTpus.

M Brpxy edexTMBHOCTE HA NpoLECHTE
B Bupxy KOHEYPEHTHOLN 06COBHACTTA
Bt Mpadiuto npeacTaBaHE U AHANKS HA AAHHNTE

¥ Hav annpane Ha PO e HPA3XGamMTE

B FAuHMM a0 eH PUCK 3a NoA0GpasaHe Ha
RoKazaTeAMTe

® No-edexmsHn AeiicTBUA NpK HEOYAKBAHW
cUTYauuK

BB Harman eHu pasxoau no obyvenue

B KoHTpoa Ha NPeU3B0ACTEEHUA RPOLSC U
1 5b3AeHCTBHA NP HeabXoaum 0cT

I'paduuHo npeacraBsiHe U aHAIU3 € KiacupaH Ha 4-to ms1cT0.33,7 % ca ro ompenenuinu Karo
(hbakTop ¢ ocobeHo roisiMo 3HaueHue ,36,1% KkaTo (akTop ¢ roisIMo 3HaYeHHE W camo 2,5% ca 1o
MOALICHUIIH.

Ha mero msicto e moctaBeH mokazaTensT KoHTpos Ha mpousBoacTBeHusi mpouec.35% ca my
oTHamd  OCOOEHO TONIIMO 3HAa4YeHHWE TIpU BHEIpsBaHETO Ha IHTerpupaHa cucrema 3a
yIpaBJieHHE,ChII0 TOJIKOBA -35% ca My oTnanu rojsiMo 3HayeHue u camo 4,8% ca oTroBopuin ,4e
e 0e3 3HaueHue.

Biusinue BLPXYy KOHKYPEHTOCHOCOOHOCTTA € KiacupaH Ha 6- macTo. 33,7% ca ro omeHuIH

TBBPIE BUCOKO, 24,1 % ca My mpenanu roiasMo 3HaueHue, a 7,2 % My oTIaBaT MajKo 3HauCHHUE.
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ToBa pasmpeneneHue OTYHTA U3BECTHO KoiebOaHMe OTHOcHO mpuHOca Ha MCY BBpXy
KOHKYPETHOCIIOCOOHOCTTA, HO KaTO Lisiya MpaKTUKaTa MOKa3Ba, uye (pUPMH, KOHUTO HE U3MON3BAT

HOBHUTC TCXHOJIOIMU OTIIAAAaT WM Ia3dapa 'k OTXBBbPJIA.

MuHuMaJIeH PUCK 32 MoJ00paBaHe Ha JAeifHOCTTA € KjacupaH Ha 7 —MO MSCTO, Kato 22% my
oTIaBat 0coOeHO TONIIMO 3HaueHue, 38,6% rosiMo 3HaueHue, 31,3% cpeano 3nadenue u 1,2 % ca

TO IMOALCHUIIN.

HamansiBane Ha pucKa W pa3xoJuTe NPH MPOMSIHA B MPOLEIypUTe € KIacupaH Ha §-MSCTO,
26,5% ca ro oueHwin ¢ ocobeHo roysiMo 3HaueHue, 37,3% c romsiMo 3Hadyenue, 18% ca my

npuaaan CpeaHoO 3HAYCHUE H OKOJIO 7% ca ro IOLICHUIIH.

Biausinne BbpPXy OpPraHu3alHOHHATA CTPYKTYpa € MOCTaBeH Ha nocieqHo mscto.Camo 6% ca
ro OLIEHWIN KaTO II0Ka3aTeNl ¢ 0COOEHO roisiMo 3HaueHnue, 8,4% c romsMo 3Hauenue, 43,4% -ot

cpenHo 3HayeHue u 33,7%-cbe 3HauUEHHE IO CPEJHOTO.
OCHOBHM M3BOAH

PesynaraTute OT W3CICOBAHETO IOTBBPKIABAT HPBOHAYANIHATA TE33,9€¢ PEHHIKHHUPHHIBT
MOBHUILIABA KaYEeCTBOTO ,I'bBKABOCTTA ,MHOBATUBHOCTTA M OTTAM KOHKYPETHOCIIOCOOHOCTTa Ha
MPEANPUATHSATA OT 3aXapHaTa IPOMHIIUICHOCT Ype3 TpaHC(OPMIpaHEe Ha ChIIECTBYBAIaTa BEPHUTra

OT IIPOLCCHU B TAX.

1.PenmxeHepHHIBT MOXKE Ja OBbJe YCIENIeH TOraBa,KoraTo ce H3IOJI3BaT chBpeMenHuTe MT-

PEIICHNUA, KOUTO B JHEHIHO BPEME CTAaBAT BCC O JOCTHITHU.

2.IlocpencTBoM pEeMHKEHUPUHIOBAaTa MHTETPUpAHa CUCTEMA CE CIIEIN HeNMPeKbCHATO HHUKbJIA-0T
BB3HUKBAaHE Ha HJAeATa 3a NPOAYKTa A0 INpeKpaTsiBaHe Ha Npou3BoAcTBOTO My.ToBa naBa
BB3MOXKHOCT Jla C€ MUHHUMH3HPAT Pa3IMKUTE MEKIY“ KauecTBO Ha KJIHMEHTa U KauyecTBO Ha
MpearnpusITHeT0 M ,,CTOMHOCT Ha KIMEHTa" U CTOMHOCT Ha MPEAIpUATHETO ,,,KOETO Cbh3/1aBa
MPEeANOCTaBKM 32 HEMPEKbCHATO IMPHUBEXJAaHE Ha OpraHu3anusaTa Ha yIpaBJICHHE Ha
MPEANPUITHATA OT 3aXxapHaTa MPOMHUIIICHOCT B ChOTBETCTBHE C M3UCKBAHUATA ,KOUTO KJIMEHTHT

MOCTaBs KbM NIPOU3BCIKAAHUA ITPOAYKT.

3.PenmxeHepHHroBaTa MHTETPUpPAHa CHCTEMa JIONPHHACS 33 MpeACcKa3yeMocTTa Ha Ou3Heca B
TO3H XaOTHYEH M BUCOKO-KOHKYPEHTEH CBAT M OBJITapCKUTE TPEIIPHATHI OT CEKTOpa MOTaT Jia ce

BB3II0JI3BAT OT HEMHHUTE npeauMcTBa.
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4. PenH)KeHEpUHIoBa MHTETPUPaHa CHCTEMa CIIOMara 3a YCIEUIHOTO YIpaBlIeHHE Ha IMPOLECUTe B
MPEaNPUITUATHATA ,ThI KaTo 3alio4Ba OT MpobiieMa ,0T KOWTO ce ryOu Hali-MHOTO CpeJicTBa ,T. €.
TaM ,KbJIETO UMa Hail-rojisiMa Bb3MOXKHOCT 3a MIPOMSIHA U YHETO pa3pellaBaHe IIe A0Be/e 10 Hail-
MHOTO CTECTSIBaHHS M yOBOJICTBOPEHOCT Ha KimeHTa.Upes Hest ce n30srBa Xxaoca B KEJTaHHETO Ha
MEHHUDKBPUTE [1a TPOMEHST BCHYKH MPOOJEMH €IHOBPEMEHHO ,KOETO B TIOBEYETO CIIydau
3aBbplIBa ¢ OE3MHUCICHO MOXap4yeHW Mapu U MHOTO0 OOBPKAHM KIMEHTH ,a OT TaM U MHOTO

MIPOBAJICHH PEHH)KEHEPUHTOBU TIPOCKTH.
3akjrouenne

PenH)XeHepHHIOBOTO NpOyYBaHE B M3CIEABAHWUTE (PUPMHU ,[IOKa3BaT ,ue Hail-roisiMa nobGaBeHa
CTOMHOCT MOXe Ja ObJe MOCTHTHATA Ype3 BHEIpsBaHE Ha HOBUTE TEXHOJOTWH M MO-KOHKPETHO
gype3 BBBEXIAaHEe Ha yeOOasmpaHa cucrteMma 3a ympasieHue —ERP —mpunoxenne.IlotBepaenu ca
OCHOBHHTE M3CIEN0BATENICKH XHUIIOTE3H ,4e MpuiioxkeHnnero Ha ERP —cucrema 3a peMHKeHUPHUHT
JlaBa BB3MOXKHOCT Jja C€ IIOBHUIIM 3HAUYUTEIHO MHOBAaTHUBHOCTTA ,aJallTUBHOCTTA ,a OT TaM U
e(peKTUBHOCTTA HA MPEANPUATUATA OT 3aXapHaTa MPOMHUIIIEHOCT.Pe3ynTaTsT OT npuiaraHeTo Ha
pPEHH)KCHEPUHIOBaTa CTpPaTeTdsl BOAM JO BB3CTAHOBSBaHE HAa C(PEKTHBHOCTTA U KOHKPETHHTE
KayecTBa Ha MNPOJYKTa ,4pe3 pajuKalHa NPOMsHA HAa HadMHAa Ha IPOU3BOACTBO,YNpaBICHHE
,OpPTraHU3aIlIOHHA CTPYKTypa M OTKa3 OT CTApHUTE MpaBHJIa U HOPMHU ,BBIIPEKH OapHUEPHUTE,KOUTO
Morar na 3a0aBiT WIH BB3IPENATCTBAT HEWHOTO BHeApsBaHe.llpenn3BUKATENCTBOTO Mpex
MEHUDKBPUTE € KaK Ja ce CIPaBSIT ChC CIOKHUTE MPOIECH ,CHIBTCTBAINN MPOU3BOJACTBOTO H
KOHTpoJIa M 0E30IacCHOCTTa Ha IPOIYKLMSATa —OTTOBOPBT € CaMO CIWH-UHBECTHIMH B HOBH

TEXHOJIOTHH Y aKTyaJIM3allisl Ha ChIIECTBYBAIIaTa TEXHOJIOTHS.
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