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OUIUYKATA HEAKTUBHOCT KAKO
®AKTOP HA PU3UK 3A XUMEPTEH3UJA KAJ
POMCKATA NOMYNALUIA

PHYSICAL INACTIVITY AS RISK FACTOR
FOR HYPERTENSION AMONG THE ROMA

3opaH CTojaHOBCKM

POPULATION

MuHucllepciso 3a 3gpasciiso Ha Pellybnuka MakegoHuja

U3Bapok

XurepreH3ujaTa ce HapeKyBa , ‘TUBOK youery’
ropajii Toa 1ITO He ce Mpero3HaBa off AafieHo
MHO’KECTBO 3HAIM WIN CYOjeKTHBHMU UyBCTBA.
Kako TakBa, xurepreH3ujaTa MoyKe na Ouje
ylITe ToM3pas3eHa Kora MHOIY TOoeuHIN
He uM30MpaaT [a WMaaT pefioBHU (DU3MUKU
AKTUBHOCTU U / WIW TIPOBEPKM Ha KPBHUOT
npuTrcok. dU3nyKaTa akTUBHOCT, MCXpaHaTa
1 TIPOMEHUTE BO >KMBOTHUOT CTWJI MOYKe Ta ja
nofobpar KOHTposiata Ha KpBHUOT MPUTHCOK U
Ila y4eCcTByBaaT BO HaMaJlyBatbeTo Ha PUSUKOT
O71 3IpaBCTBEHU KOMITIMKAIIMK T1OBP3aHU
CO HUB, MAKO TPEeTMaHOT CO JjieKapcTBa e
HeoIXo/leH Kaj TMallieHTU Kaj KOU MPOMeHUTe
BO KMBOTHWOT CTHJI Ce TTOKaykajie HeehrKacH!
WM HeJloBOMHU. [loBeKeTo BeKOW Kou ce
nperiopauyBaaT Kaj XUMepTeH3MBHU MallieHTH
ce 30-60 MuHYTHM aepobHU BexOu 3a 40-
70% VO2max, 3-5 mnatm HejenHo. Hekou
HUCTpa)kyBama YKa)KyBaaT Ha Pas3/iMKyd  BO
XUIepTeH3ujaTa MoMery pasanuuHUTe eTHUUKU
rpynu. HammTe pesyaTati TM MOTBPAyBaar
OBMe HaO/M, a WCTO Taka yKayKyBaaT Ha Toa
neKa XurepTeH3ujaTta Kaj pPOMCKOTO HacejeHue
ce I10jaBYBa II0PaHO, Y Kaj [ToMJiaguTe cyOjeKkTH,
a Hej3uHATa CEepPUO3HOCT e ToHarjaceHa.
dusmyKkara akTUBHOCT, KaKO MOjvduKalpja
Ha 37paB HauMH Ha >KWBOT, € TMPUCYTHA Ha
MHOT'Y HUCKO HMBO Kaj POMCKOTO HacejleHUe.

Knyaun 36opoBu: xumepreHsuja, Pown,
du3nUKa aKTUBHOCT, KUBOTeH cTij1, CKoIlje

Abstract

Hypertension is called “the silent killer”
because it is not recognized by a given set
of symptoms or subjective feelings. As such,
hypertension may be even greater as many
individuals choose not to have regular
physical activities and/or blood pressure
control. Physical activity, dietary and lifestyle
changes can improve blood pressure control
and decrease the risk of associated health
complications, although drug treatment is
necessaryinpatientsforwhom lifestylechanges
have proven to be ineffective or insufficient.
Most exercise prescriptions for hypertensive
patients include aerobic exercises in
duration of 30-60 minutes at 40-70% VO2max
performed 3-5 times a week. Some surveys
point out differences in hypertension among
different ethnic groups. Our results confirm
those findings, and also suggest that HTA
in Roma population appears earlier, in
younger subjects, and its severity is more
intensive. Physical activity, as healthy lifestyle
modification, is present at a very low level
among the Roma population.

Key words: hypertension, Roma, physical
activity, lifestyle, Skopje
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Bosep

Aptepuckara xuneprersuja (XTA) e HajuecTo,
XPOHMYHO, He3apas3Ho 3aboiyBame Ha Jie-
HemHuilaTa. [Toseke op 50% op monynanujara
BO CBETOT Ha BO3pacT oj 55-74 roguHu Mma
apTepucKa TeH3Mja MIOBMCOKA OJ] TocaKkyBaHara.
Tpomonure 3a TpeTMmaH MoBp3aHu co XTA,
3a jiekoBM, PJII', MM KOMITUIMKALIMU KaKKBU
IITO Ce MO30UYHUOT VJap, KOopoHapHara
cpueBa Oosecr, OyOpeskHaTa 0O0JecT, Kako U
TepMUHasIHaTa OyOpeskHa c1abocT ja rpaBar
XTA TpeTa HajroseMa 37paBCTBeHa COCTOj6a
- (QaxkTop Ha pU3MK 10 OINTOBapyBame Ha
3/IpaBCTBEHUOT cUcTeM. [lo myriemeTo 1urapu
1 pusnuKaTa HeaKTUBHOCT, KAKO Ha COCTOoj0a
Ha Koja MoOyKe ja ce Biujae M JesnyBa, XTA
cTaHyBa CUJIEH 3[IpaBCTBEH MpobieMm mocebHO
BO Pa3BHEHUOT CBET U BO 3eMjuTe BO Pa3Boj.
On oBue MpPUUMHU TMpoMeHaTa Ha HeKou
JKMBOTHU HaBUKHU, BKJIYUYBAjKU ja [ueTaTa U
dusnyKaTa akKTUBHOCT, Cce TIpBaTa JMHHWja Ha
MHTepBeHIIMY, Oe3 pasjirKa Jjajay royHaia Ja
ce MaBa MeJMKAMEHTO3Ha Teparivja WK He.
Hajronem 6poj on enupgeMuoIOMKATE CTYIUN
cyreprpaat JieKa TOCTOU CHJIHA TIOBP3aHOCT
roMery cemeuykuoT HayWH Ha JKUBeemhe U
pasBojor Ha XTA. MonepHuTe Bpemumba U
3a0p3aHOTO TEeMITO Ha ypbaHW3alja HOCAT Co
cebe TIPOMEHM BO HAUMHOT Ha JKUBEEHhe U T'o
daBopusnpaar cegeuykuoT }KUBOTEH CTUIT b2

MaTtepujan u MeTogmu

Crynujata e 3armouynara Bo 2005 roguHa.
bemte um3paboTeHa MNPOCTIEKTUBHO M HCTaTa
Oemte paHpoMmusupaHa. Bo crymujara  Oea
ondarenu 250 cybjeKTM U KUCTO TOJIKY Oea
oTicepBUPaHN KaKo KOHTPOJIHA TpyIia. 3a cUTe
MCTIATAHULIM Oea TOTIONIHEeTH CTaHIapan3apai
npamaaHuiy. llegHara rpyma ce cocToelie
of 250 mauMeHTM Off POMCKa HalMoHaHa
MPUTAIHOCT, BKJTYU4eHU BO CTYIMjaTa 1o ciaydaeH
1300D, 10 3a/10BOJIyBathe Ha KPUTEPUYMUTE 3a
BKJTyUyBatbe 1 3a HEeBKJTyUyBatbe BO CTyujaTa.

KpuTtepuymu 3a BKJIydyBambe:

" [lalUeHTd Cco  JoKa)kaHa eceHlUjasHa
XUrepTeH3uja criopef HaBeZleHUTe
KpUTEepUYMH, OJf MBara I1ojla, HAa BO3PacT
Mmery 25-75 roguHu;

® pOMCKA HallMOHa/IHA MTPUMAHOCT;

® [IpecToj BO POMCKA 3aelHUIIA OJ] HajMaJIKy
5 roJIuHMN.

KpuTtepuymu 3a HEBKJIyUyBarbe:

HEMO>KHOCT 3a cOpaboTKa CO MalueHTOoT;
® [IOTBpJleHa CeKyHlapHa XuIlepTeH31ja.

Kourponnarta rpymna ja coumHyBaa 250
rnalMeHT CO XUIIepTeH3Mja o HepoMcCKa
rionysnaiuja ox CKorje ucriparenu Bo CiyskOara
3a MHTepHa MeguuuHa 11pu J3Y TonukianMHUKa
Yaup, u [TonuknmuHuka ByKypelT, BKJIydeH! BO
CTyAujaTa I1o cydaeH u300p I10 3a40BOJIyBahe

Ha KpUTEPUYMUTE 3a BKIyUyBarthe WA
HEBKJIYUyBatbe, OCBeH HalMoHaTHaTa
npurnagHoct.  [locToemero Ha XurepreH3uja

BO obOeTe rpynu Oellle YTBP/IEHO CO Mepere Ha
KPBHMOT MPUTKUCOK, CO ayCKy/ITATOPHA MeTO/1a
CO >KMBUH MaHOMeTap, CIope]] MpernopakuTe
Ha European Society of Hypertension (ESH).
MepemeTo ce wu3BefyBallle BO CelledyKa U
CTOEYKa 101008, 1o MupyBate o7 10 MUHYTH.

IlokakaHa eceHlMjaJiHa XUIIepTeH3Uuja ce
cMeTa [OKOJIKY:

= [lanueHTHTe Ce Ha AaHTUXUIIEPTEH3UBHA
Tepariija HajMaJIky 6 Mecelu;

® HoOBOOTKpUEHU MallMeHTU CO XUMepTeH3uja
IIOKa)kaHa CO Mepeme Ha KPBHUOT
MPUTUCOK HajMajIKy JIBa TaTU MPU MPBUOT
rnpersen;

= [lanueHTn co foKa)kaHa XUMEepTeH3Uuja Kou
He ja MpUMeHyBaaT aHTUXUIIepPTeH3MBHATa
Teparnuja, a T 3aJJ0BOJTyBaaT KPUTEPUYMUTE
Kou ce MnoTpebHU 32 HOBOOTKpHEHA
XUIepTeHs3uja;.

= (CoeTajiHa KJIMHWYKA [TpOolleHa e UCKITydeHa
CeKyHIlapHa XUIlepTeH3uja.

PesyntaTtun

CperiHaTa  BPeJIHOCT ~ Ha  BO3pacT  BO
vcnutyBaHaTta rpyrna Oeme 579 roaunu. Bo
KOHTpOJIHATA Tpylla cpejHaTta BPEeJHOCT Ha
Bo3pacTa Oellle cjiMuHa - 58,3 roguHu. Bo obere
I'PYIIX [TOJIOBATA 3acTarieHoCT Oellle ujeHTUUHA:
130 masku 1 120 >keHu.

dusnyKkaTa akTUBHOCT Oelle crpatnduimpaHa
BO 5 [OATPYIIN:

= Hema (hu3MUKa aKTUBHOCT

= @usuyka aKTUBHOCT  ITIOBPEMEHO, HO
MOMAaJIKy ofi 1 HefiesTHo

= Du3uyKa aKTUBHOCT 1 HelesTHO

= Du3nyKa aKTMBHOCT HajMajKy 3 TIi1aTu
HeJleTHO 1

= DU3MYKa aKTUBHOCT CEKOjIHEBHO.

[Tox dusnuka axTuBHOCT Oellle mnpudareHa
aKTUBHOCT Off HajManky 30 MUWHYTH BO
KOHTUHYUTET.




Bo umcrmryBanaTta rpyra guctpubyiiijaTa Ha
dusnuKaTa aKTUBHOCT Oellle ciiejHaBa:

» Hema ¢usuuxka aktuBHocT: 140 cybjekTu
(56%).

" @Du3nyka AKTUMBHOCT  TIOBPeMeHO, HO
nomMasky ojn 1 HejenHo: 51 HCIIUTAHUK
(20,4%).

= Pusuyka axkTuBHOCT 1
naupentu (11,2%).

= Pu3uyka akTMBHOCT HajMajJKy 3 IaTu
HezenHo: 12 ncrmranuum (4,8%).

= Pu3uyka AaKTUBHOCT  CeKojaHeBHO: 19
cyOjerTu (7,6%).

HepenHo: 28

Bo KonTposnHarta rpymna aucTpubylujaTa Ha
dusnuKaTa aKTUBHOCT Oellle ciiejHaBa:

" Hema ¢usmMuka akTUBHOCT. 78 cybjeKTu
(31,2%).

» ODu3nuKka aKTMBHOCT  TIOBPEMEHO, HO
rnomMasiky op 1 HepenHo: 57 WCIIUTAHUILIA
(22,8%).

= @uspuka akTuBHOCT 1
nauyenTu (39,2%).

= Pu3uyka akTMBHOCT HajMaJKy 3 IlaTu
HezenHo: 11 ucnimranuiiy (4,4%).

= Pu3uyka aKTMBHOCT  CeKojgHeBHO: 6
cybjertu (2,4%).

HepenHo: 98

McnutyBameTo mokaska fjeka HemMa CTaTUCTUUKU
3HauajHa pas3uKa TIOMery [BeTe TPYIM BO
OHOC Ha cTpaTUdUIMpaHaTe MOArPYIA KOou
“MaaT (u3MUKa aKTMBHOCT TIOBPEMeHO, HO
MOMAaJsIKy o7 1 HeJlesTHO, KoM MMaaT (hU3nuKa
AKTMBHOCT HajMajKy 3 TaTW HeAeIHO U
dus3MUKa aKTMBHOCT ceKojaHeBHO. Ho, mocton
CTATUCTUUKM CUTHU(UKAHTHA pasimKa (p <
0,05) momery wucrmMTyBaHaTa M KOHTPOJIHATA
rpyria Bo Nofrpynure: 6e3 pusndka akTUBHOCT
1 (u3MUKa aKTUBHOCT HajMasiky 1 HeJesHo,
LITO e MpUKakaHo Ha rpadukonu 1 u 2.

60 -
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40 =
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D MakepoHcka rpynaucnuraHiun
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Hema d)l/IBVINKa QAKTUBHOCT Du3nuKa akKTMBHOCT 1 HefienHo

['padukoH 2
Bo ucrnmTyBaHara rpyia, cTpaTuduKaLoHaTa
noarpyma 1, - Hema (uU3MUKA aKTUBHOCT,
[IOCTOU BUCOKA CTATUCTUUKA 3HauajHa pasyinKa
BO IpeBaJIeHLMUTe BO OOHOC Ha I10/I0BaTa
sacraneHoct (p < 0,05). Ox 140 cybjexkru nypu
121 (86,4%) Gea skeum, nomeka 19 (13.6%) Oea
Mayku. Bo mpeocraHatuTte MOArPYIU CTyOUjaTa
He TIOKayKa CTATUCTUUKA CUTHU(PUKAHTHOCT 10
OHOC Ha I10j10BaTa 3acTareHocT ([ padukoH 3).

Moprpyna 1 - HeMa cpu3sMuKa
aKTMBHOCT - NMOJIOBa 3acTaneHocCT
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WcnntysaHa rpyna KoHTponHa rpyna

['padukoH 3

CTtyoujata TW nafie cJeJHUBE BPEOHOCTH BO
OJTHOC Ha jaurHaTa Ha XUIepTeH3ujaTa.

VcmmuTyBaHa rpyra:

= jiecHa XTA 39 ucrimranuuu (15,6%);
= cpenna XTA 78 ucninranuum (31,2%);
= remka XTA 133 ucrmranuum (53,2%).

KonTponHa rpymna:

= jiecHa XTA 98 ucniuranuiiy (39,2%);
= cpenHa XTA 109 ucrnimranuiy (43,6%);
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= remka XTA 43 ucniuranuiiu (17,2%).

Pesynrature  ToKa)kyBaaT — [eKa  Hema
CUrHU(UKAHTHA pa3KuKa BO ITpeBaeHIUTe Ha
cpepnHo Temikara hopma Ha XTA riomery apere
I'PYIIM, HO TIOCTOM CUTHU(MDHMKAHTHA 3HAuyajHa
pasnyKa BO TIpeBaJieHLIMWUTE Ha JiecHaTa U
remkara gopma Ha XTA riomery cybjekTuTe oJj
ycrmMTaHaTa M KoHTposHara rpymna (IpadukoH
4).

. Pomcka rpyna ncnutaHuym
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Ouckycuja

Ce mpolleHyBa [eKa [eHec fellaTa TpoulaT
600 kcal momasiky Ha JieH, Kako pesyJrar

Ha dusnuxa HeaKTUBHOCT, OTKOJIKY
HUMBHUTE  BpcHULM  1rpen 50  roguHu.
CBeTckata 37IpaBCTBEHA opraHmsaiiyja,

NurepHauuoHanHara acouujaiuja 3a  XTA,
AmepukaHckara acouujaunja 3a XTA (JNC),
AMepHKaHCKara acolujalidja  3a CIIOPTCKa
MenuuurHa, EBporickaTta acoumjaumja 3a XTA,
KaKo W HajroleM Opoj Apyrd HaLMOHAJIHU
acouujalliid 3a TIpeBeHIja U TpeTMaH Ha
XTA ru npenopauyBaar GU3MUKUTE BEXKOU 1
3rOJIeMYBamkeTo Ha (QU3MUKUTE aKTUBHOCTU
Kako IMpBa JIMHMUja Ha WHTEpPBEHLUja 3a
npeBeHuuja M TpermanH Ha XTA, 1ocebHo
Kaj cocTojbM Ha BHMCOKa HOPMaJIHA TeH3uja
(cocTojba Ha IIpexuriepTeHsuja: CUCTOJIHA
TA 120-139 mmHg u pujacronHa TA 80-89
mmHg)'*°. Mcro taxka, cute yrarcrea 3a XTA
ja mpertopauyBaaT U3MUKaTa aKTUBHOCT KaKO
crparervja 3a TpermMaH Ha XTA, ocobeHo 3a
jlecHata U cpepHoremika ¢opma Ha XTAS,
HamanyBawero Ha XTA Kako pesyarar Ha
srojieMeHa (U3MUYKa aKTUMBHOCT Ce [BWKU
okojly 3-7 mmHg. Hekou MeTa-aHaaus3u
MoKayKaa JieKa IuHaMudeH aepoOuK TPEeHWHT,
CO HMBO Ha eBuJeHLMja A, ja HamaslyBa
aprepuckara TeH3uja. [Tonaramy TA ocraHyBa
HamasieHa Aypu 22 daca (T.H. XUIIOTeH3Mja I10

dusnuka aktuBHocT). XTA e noBp3aHa co cure
MPUUYMHN 3a KapAMOBACKy/JIapeH MOPTaJIuTeT,
MO30UeH y7ap, KopoHapHa cpieBa 0Oo0JecT,
cpueBa ciiaboct, nepudepHa aprepucka 6osecT
U paHasiHa uHcybuLmeHnja> McrpaskyBamara
ofl dpamMMHramckarta CTyJadja TOTBpAWja
JleKa TMalyeHTUTe CcOo TIOBMCOKA apTepucKa
TeH3Mja HMaaT CUrHU(auKaHTHO TIOBHUCOKA

cTarka Ha KapJWOBacCKy/JIapHU  HacTaHWu,
KOMITapyMpaHo CO OHME KOM MMaaT HOpMasiHa
TeH3uja. [IperrniocTaBeHUTEe  MeXaHU3MU

co KoM (U3MUKaTa aKTUBHOCT ja HamayBa
apTepucKaTa TeH3Mja ce: HeBPOXyMopaJsHa,
BacKyjlapHa ¢ CTPYKTypasiHa ajarraiiyja.
HamanyBameTro Ha  KaTexolaMUHUTE, U
BKYIIHMOT TiepudepeH OTIop, MopobpeHara
MHCYIMHCKA CEeH3UTUBHOCT, KaKko u
Ba3ojMsIaTaljaTa ce HeKOM Off TIOCTy/IaTUTe 3a
objacHyBame Ha AHTUXUITEPTEH3UBHUTE e(heKTU
Ha Gu3MUKaTa aKTUBHOCT. AHIMOTEH3UHOT 2 €
MOKeH Ba30KOHCTPUKTOpP, UHe HaMaJlyBarbe
Mpu 3rojieMeHa GuU3ndKa aKTUBHOCT UMa I'oJIeM
NpuoHeC BO HaMaJlyBarmbeTo Ha TeH3ujaTa.
BeskOute u pusmuKkaTa akKTMBHOCT OCTaHyBaaT
KaMeH-TeMeJIHMK Ha TTpUMapHaTa MIpeBeHIHja
nrepanujaraHa XTA. ONTMMaJIHUTe BpeJHOCTU
Ha dpekBeHLMjaTa Ha GU3MUKATA AKTUBHOCT,
Ha MHTEH3UTETOT, BPEMETPAeHheTo M BUIIOT
Ha BeKOaAmeTo Mopa Jla ce ONTUMU3MpaaT
VHAVUBUIYATTHO, oupejkn 3aBucaT on
cunrHara Ha XTA, Bo3pacTa U ITIOCTOEHETO Ha
KoMopbuaurer. ['eHepasiHo, ymepeHa dusndka
AKTHMBHOCT WM TIelllauerhe, BO Tpaeme Of]
30-60 MMHYTM TOBeKe IaTu BO Hejenara, Co
onttoBapyBame o071 40-70% VO2max, e oITo
npudareHa Iperopaka 3a MoBeKeTo MalyueHTH
3a MMpeBeHIuja 1 peryarparme Ha XTA810,

Hexou panmoMu3upanu, KOHTPOIMPaHU CTYINN
MoKakaa eBUJIeHTHA pa3jiMKa BO I1ojaBara Ha
XTA kaj oapefeHW eTHWUKW [PUITAJIHOCTU.
Tue poxkakaa pexka  XTA e modecra, ce
jaByBa TMiopaHO, acolupaHa e Cco TIOTOoJieM
KapMoBacKy/lapeH MOPOUAUTET M MOPTATTUTET
Kaj ULpHaTa [oIyjanuja, KoMIlIapupaHO CO
Oenara paca 1 XucraHoaMmepukaHiure. Mcro
Taka, AaHTUXUIIEPTEH3WMBHUOT OJIFOBOP TIpHU
srojieMeHaTa (hU3MUKa aKTUBHOCT MOXKe 7a
Ouple TOBp3aH M CO TeHeTCKUTe (QaxkTopu.
[ToBekeTo of oBMe TOZATOLM ce MOOUeHU Off
HERITAGE Family Study, kame ce Benu jiexa
reHeTCKUTe UMHUTEM YJecTBYBaaT CO OKOJTY
17% BO pasnukute op pepykuujara Ha XTA
1o ojipefieHn (U3NUKU aKTUBHOCTH, HUBO
Ha eBujeHuMja . BpojHM reHcku Bapujaluun
ce HOTUPaHM KaKO MOKHU TPUUMHUTENN
Ha BakKBMOT onroBop. Rankinen Bo cBojara
cTynuvja ja TIOTBpOM acolujaldjata  roMery
Bapujaiuurte  Ha  NOS3-Glu298Asp  (ren
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oZiroBopeH 3a cuHTe3a Ha NO) U rpoMeHure
Ha apTepucKaTa TeH3Hja 10 ofpezieHN BesKOu
1 Gu3nukM akTMBHOCTU. OBHE UCTpakyBarba
ja ToKakaa ¥ TOBP3aHOCTA HA aHTMOTEH3UH-
KOHBEPTUPAUKUOT €H3WM, TTOTMMOPGU3MOT Ha
TGF-B1, pusnukaTa akKTHBHOCT M HAMaJTyBabETO
Ha XTA11,12,13. Crynujata Ha Hagberg et al.
MOTBPAM ieKa cybjeKTUTe co pasanuHy ajiesn
Ha apoE reHor mMmaar pasiauuHa penyKiuja
Ha TA npu ¢usuuxka akTuBHOCT. [loHaramy,
rocTojaT  pas3jiMKKd  BO  JHEBHO-HOKHUTE
BapuvjallMyd Ha apTrepucKara TeH3uja I[oMery
benara u 1pHara ronynaiuja Bo CAJl. Vcrara
ce ojHecyBa Ha CUTHU(UKAHTHO TTOHUCKU
Bapuvjallid BO CHUCTOJHATaA U [AujacTosiHaTa
TeH3Mja Kaj LipHaTa ronyaaiuja.14

3aknyJyok

['mobanHo TIOMy/IalMjaTa Ha 3emjaTa cTapee;
UMa cé TIoBeKe yKutenu co Hap 70 roauHu.
Mmajkn  nipensup meka XTA e cocrojba Koja
Ioara Cco roAMHUTE, 3HAYEHHEeTO Ha TTPaBUJTHUOT
MIPUOT BO Hej3MHAaTa MpeBeHIIrja U TPeTMaH ce
3rojieMyBa. bes mpeyBennuyBame, HUE AeHecC
ce COOUyBaMe CO eTufeMUja Ha XUTlepTeH3uja,
obesHocT, MeTaboMuyeH CUHAPOM U aujaber,
IITO TIOHATAMY CHUTYPHO Ke pe3ylThpa cCo
3rojieMyBarbe Ha rorpebara oj IpeBajieHLnja
Ha KapAuoBacKyinapHuTe bosectu. Enykaupjara
3a Ba)KHOCTA Ha BeXOUTe M (uU3MUKara
AKTMBHOCT Ce OCHOBHA U TIpBa MepKa BO
paMKuUTe Ha MyaTHdaKTopcKara IpeBeHLuja
Ha 3TOJIeMyBamkeTo Ha apTepucKaTa TeH3Hja.
EnHa cTynuja moTBpaM ieKa Co TTpeBEHTUBHUTE
Mepru, camo Bo ObemuHeroro KpascrBo
roZINIIHO MOyKe Jla ce crpeuyatr 21400 cMpTHU
ciydgan of; MosoueH yaap u 41400 daranHu
crygay KaKo pesysTaT of UCXeMHYHa CplieBa
bosect. OTTaMy Hallla MPUOPUTETHA 0OBPCKA e
Ila T MHTeH3UBUpaMe MTPeBEHTUBHUTE MEPKHU,
rocebHO (hU3MUKATa aKTUBHOCT.
= [JoBeke cTymuuM cyrepupaaT Ha MOKHA
yjiora Ha pasjiMKuTe Ha QaKTopure Ha
pu3iK 3a rojaBa Ha XTA romery eTHUUKUTe
MIPUTIAZIOCTH.
=  Enykaiujara u o6pa3soBaHUeTO Kaj POMCKaTa
eTHMUKA IT0ITy/allrja ce MOKHHU ITPUYKHA 3a
JIOIINTE >KMBOTHU HABUKMU.
= Du3MyKaTa aKTUBHOCT € MAaJjIKy 3acTalieHa
KaKo IMpeBeHTUBHA MepKa 3a pa3Boj Ha XTA
Kaj poMcKara IioryJsatuja.
= [lojaBaTa Ha XTA nmopaHo U ITOUHTEH3UBHATA
dpekBeniyja Ha temKka XTA Kaj pomckara
rorysaiyja ce MOKeH  pes3yaraT — Of
CEeBKYITHO JIOMIUTE FKUBOTHW HABUKM, KOU
He TI'M BKJIydyBaaT BeykOuTe M husmuxara

AKTMBHOCT.

OBue 3aKJIydoLr Mopa fa 6ujaT rMpen3BUK 3a
WUJIHU CTYAMM 3a BepuduKaluja Ha pasaIuKUTe
Ha dakropure Ha pusuk 3aXTA Kaj poMmckara
rorysnaiiyja, BO OFHOC Ha [PYIUTe eTHUUYKU
npuragHocTy Bo Pernybinka MakejoHuja.
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NMPOLEHKA HA HYTPUTUBEH CTATYC INMPEKY
AHTPONOMETPUCKM NAPAMETPU HA ELIA

CO MAJIUTHA BOJIECT

ASSESSMENT OF NUTRITIONAL STATUS
BY ANTHROPOMETRIC PARAMETERS IN
CHILDREN WITH MALIGNANT DISEASE
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Ieriata co ManurHu 6ojlecTM ce coodyBaat
CcO TYOMTOK BO TEeKWHA U MaJIHYTpULIMja
KaKoO pesyiaTaT Ha  pasHUTe MeXaHU3MU
Ha pacTeme Ha TYMOPOT, WMYHOJIOIIKUTE
peakiMu Ha  OpPraHu3MOT, MHQEKIMUTe,
dapMaKOKMHETCKUTE peakimmn Ha
LIUTOCTATCKUTE JIEKOBU U CJ1. Llesmm Ha TpynoT
ce TIPoLIeHKa Ha HYTPUTUBHUOT CTATyC Ha HOBO
IWjarHOCTULINPAHU  [IeAujaTPUCKU TalMeHTU
€O MajIMrau 3abosyBarma, criopefioa Ha HEKOJIKY
AHTPOTTIOMETPUCKN Meperba KO Ce KOPUCTAT Kaj
OBME TAIMEHTU U criopejiba Ha HYTPUTUBHUOT
craTyc TIOMery TreaujaTpUcKy TIallMeHTHh Co
XeMaToJIONIKA MajIMrHa OojiecT W MalueHTH
CO COJNUIIHU TYMODPU. AHTPOIIOMETPUCKUTE
rnapamerpyd Ha 45 UCTIMTaHUIIM CO MAajMrHa
bonect Ha Bo3spact op 2-20 roguHu (8 *
4.8) Gea criopefieHM €O KOHTpOJHA Tpyria
ofr 30 3apaBM MCIIUTAHMUIM. AHaJIWM3UpaHU
bea: BMcMHa 3a Bo3pacT (H/A), TexkuHa 3a
Bo3pacT (W/A), IpoLIeHT Ha upeasiHa TeXK1Ha
3a BucuHa (%IWH), obem Ha HajyiakTuLa
(MUAC) 1 mebenuHa KOKeH HabOp Ha TPOIJiaB
MyCKy/1 Ha Hamiaktuua (TST). Mcnuranuuure
co MajurHa Oosect Oea TofiefieHM BO [iBe
IPYITU: UCTIATAHUIM CO XeMaTOJIONIKK MaJTUrHU
3a00/yBaba M MCIUTAHULM CO  COJIUJIHU
MaJIMTHA TYMOpH. PesynraTti: Hema pas3jinka
BO aHTPOIOMETPUCKUTE aHaIN3M Ha BUCUHA U
TeXKMHa 3a Bo3pacT (9% 1o 5-TU NepLeHTI)
MOMery UCTIUTaHULIATE CO MaJINTHU 3a00JTyBatba

1 KoHTponHara rpyma (p>0.05). MUAC u TST
Oea €O S3HAUUTEIHO IIOHUCKU BPEeOHOCTU
on pedepenture. 21% on UCIUTAHULIATE
Cco MajurHa OojiecT MMaa BPEOHOCTH 3a
MUAC mnop 5-tmor nepuentun (p<0,05) u
16% Bpepnocty 3a TST mox 5Tu mepLEeHTMs
(p<0,05). McnuraHuuure co COMUOHU TYMOPU
Maa 3HAUYWTEJIHO IIOHMCKU BPEOHOCTU 3a
MUAC u TST Bo ofgHOC Ha UCIUTAHULIUTE CO
XeMaToJIOMIKY MaJIUrHU 3abonyBama (p<0,05).
3akaydyok:  McnuraHUOUTe  CO  MaJIUTHU
fojectn ce BO MaJHYTpULIMja, IOCEOHO
VCIIMTAHULIMTE CO COJIMAHM MaJIMTHU TYMOPHU.
AHTPOIIOMETPUCKUTE IapaMeTpy 3a aHaIu3a
Ha TejecHara koMrosuuuja kako MUAC u TST
ce TI0OCET/IMBU 3a JIeTeKLMja Ha MaIHyTpULIMja
Bo oxHoc Ha H/A, W/A u %IWH kaj oBue
UCTIUTaHUILIN.

Knyunu 300poBu: fieiia co MajiurHa 0oJiecT,
HYTPUTUBEH CTATYC, MaJTHyTPULINja

Abstract

Children with cancer have malnutrition and
weight loss, as a result of various mechanisms
of tumor growth, immune reactions of the
body, infections, pharmacokinetic reactions
of the citostatic drugs etc. The purpose of the
study is evaluation of the nutritional status in
newly diagnosed children with malignancies,
to compare the differences between two
anthropometric methods and to compare
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nutritional status between children with
hematological malignancies and children
with solid tumors. 45 respondents with
malignant disease aged 2-20 years (8+4.8)
were compared to a group of 30 control
respondents. Height for age (H/A), weight
for age (W/A) and percent of ideal weight for
height (%IWH), midupper arm circumference
(MUAC) and triceps scinfold thickness (TST)
were calculated. Respondents were divided in
two groups: respondents with hematological
malignancies and respondents with solid
tumors. Results: there were no differences in
height for age and weight for age values (9%
below 5th percentile) between respondents
with malignancies and the control group
(p>0.05). MUAC and TST were significantly
less then reference and control values. 21% of
the respondents with malignances had MUAC
below 5th percentile (p<0.05). and 16% had TST
below 5th percentile (p<0.05). Respondents
with solid tumors had significantly lower
MUAC and TST then respondents with
hematological malignancies based on arm
anthropometric criteria (p<0.05). Conclusions:
Patients with  malignancies  presented
malnutrition at the time of diagnosis,
particularly patients with solid tumors. Body
composition measurements by MUAC and TST
detected more patients with malnutrition
then H/A, W/A and %IWH.

Key words: children with malignances,
nutritional status, malnutrition

Bosep

AfekBaTHaTa HCXpaHa e MHOTY BakKHa 3a
Iemata OOJIHM O pak 3aToa IWITO THe ce
BO Ma/IHYTpULIja HajuecTo Of [eHOT Ha
IujarHocTULMparbe Ha bosecral. Bo criopenba
CO BO3pacHUTE Kaj JelaTa pPU3UKOT Of
HapyllyBale Ha HYTPUTUBHUOT CTATyC e
rorojieM 3apagy Iobp3uoT  Merabomm3am
M 3rojIeMeHuTe eHepreTcky IoTpebu 3a
pact u pasBoj. IlpujaBeHaTa MHLMIEHLIA HAa
MaJIHyTpULIKja ce ABUKU of 6% 1o Hapg 50% BO
3aBHUCHOCT OfI MPUpPOJATa Ha MaJIMTHUTETOT,
rojleMrHaTa, JIOKaluudjaTa U CTaJuyMOT Ha
bosylecta. MasyHyTpuiMjaTa € ceKorail JIOIl
MMPOrHOCTUUKY 3HAK 3a MMaleHTuTe. [ [ppunHnTe
33 JIOIIMOT HYTPUTHMBEH CTATyC Ce [MoJiKaT
Ha T[IOBeKe MPUUMHM: pa3HUTe MeXaHW3MU
Ha pacTee Ha TYMOPOT, WMYHOJIOIIKUATE
peakiunn Ha OpraHu3MoT, pasHuTe
nHpeKunY, hapMaKOKMHETCKUTE peaklyuy Ha
LINTOCTATCKUTE JIEKOBU U Apyru’. Bo 3emjure

BO pa3BOj CTeTNeHOT Ha MaJIHYTPpHUIIUja e TToUecT
OTKOJIy BO Pa3sBUEHTUTE 3eMju, HajBepojaTHO
rnopaju MOKACHOTO NIjarHOCTULIUPaHEe
Ha Oojiecta M HEj3MHUOT TpeTMaH, KaKo WU
3TOIeMeHUOT OPOj Ha MHQEKILINN.
Mannyrpunujara JIeTeKTupaHa npu
IUjarHoCTULIMpae Ha Oojecta e IMOoTPebHO
VHTEeH3MBHO [/la ce TpeTupa, OuJiejKu uma
TeHJleHIIMja [a ce TpoabodyBa, 0COOEHO
Kaj pelnaTta IOMJIOYKEHW Ha UHTeH3UBHA
XeMoTeparnuja WX TpaHcIUlaHTalldja  Ha
KOCKeHa CpPyK Kaj TalueHTh co Jieykemuja’,
HyTpuTUBHUOT cTaTyC ce BJIOIIYBA U TOpamu
HaMaJIeHUOT aneTrT 1 (pr3MUKaTa HeAKTUBHOCT
Kaj meuatat. Ilo 3rormemyBambe Ha areTUTOT U
roKauyBame Ha TeyKMHaTta foara npu peMucuja
Ha 6ornecTa.

Ananu3zaTa Ha HyTPUTUBHUOT CTATYyC Kaj feriaTta
Co MasMrHa 6osect orihaka aHTPOTIOMETPUCKA
aHan3u, OMOXeMUCKY TT0Ka3aTesu, KITMHUUKN
npersief; U mpolleHKa Ha NUeTeTCKUOT BHEC”.

Llen Ha TpypoT

[lesn Ha TPYOOT e IpolieHKa Ha HyTPUTUBHUOT

CTATyC TPEKy aHTPOIIOMETPUCKU IIapaMeTpu
Ha pela co MajurHa Oojiecr, criopenda Ha
pasIuKRUTE  IIOMEry  aHTPOIIOMETPUCKUTE
rnmapaMeTpd u cropenba Ha HYTPUTUBHUOT
CTATyC TIOMery MalMeHTH CO XeMaTOJOUIKN U
CONMUIOHU MaJUTHU TYMODH.

MaTtepujan u MeTogm

Bo cryaujara 6ea BKydeHu 45 UCTIUTAHULIN, O]
IBaTa r1osa, Ha Bo3pact o/fi 2 7o 20 roiIuHu Kou
ce JleKyBaaT BO YHMBEP3UTETCKaTa KJIMHUKA 3a
netrcky 6onectu Bo Ckortje. Cute UCIIUTAHULIU
ce CO TIPeTXOJIHO AMjarHOCTUIIMpaHa MasirHa
boecr.

Wcnurannure  Gea Tofie/ieHNd BO ABe TPYIN
BP3 OCHOBA Ha TUIIOT Ha MajMrHara OoiecT u
TOA WCIUTAHWIIM CO XEMATOJIONIKU MaJurH1
3abosyBaba W WCIUTAHUIM CO  COJIMIHU
MaJIUTHU TYMODH.

Konrponnara rpymna ja  couuHyBaaT 30
37IpaBM U HOPMaJIHO MCXPaHETU MUCTIUTaHULIU
KoMmrapabuiHu 1o  TOoJI U BO3pacT Co
WCITMTYBaHATA I'pyTia.

Kaj cure ucnuranuiu Oea MepeHM BUCHHA,
Te)KMHAa, obeM Ha HajJlakKTHIa U KOKeH
Habop Ha TporjaB MYCKYJ Ha HaJJIaKTULIA.
Opn  aHTPOINOMETPUCKUTE  WHIEeKcH  Oea
aHajM3MpaHd BHUCUHA 3a BO3PACT, TeKMHA
3a BO3PACT, IMPOLIEHT Ha HJeayHa TeKKWHA 3a
BUCHHA U MHEKC Ha TejlecHa Maca’.
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Pesyntatu

Co crynoujata GOea ordarenn 45 UCIUTAHULIA
Ha Bo3pact ox 2 no 20 roguHu. Bo rpymnarta
HUCTIUTAHUIM CO MasjinurHa Oosnect 31 Oea of
Mamku 1on (68%) m 14 ucrmranunm (22%)
oIl KeHCKM 1on. 30 wucnuraHuuu 6Oea co
IMjarHOCTULIMpPAaHa XeMaToJIOIIKa MaJIurHa
bosnecr (67%) u 15 (33%) co comMOHN MaJIUrMU

TYMODU.

Tabena 1. CpegHa BpegHoCll, CUIAHgApPgHa
gesujauuja u 3HA4ajHoCwW HA pas3iuku 3a
H/A, W/A, MUAC, TST u %IWH tiomeéy
ucuuwysaHue zpyuu

Vlcnuranuum co Konrponna
Vgexe | MmrHa 6omnect rpyma
A (cpenHa (cpenHa P
BpegHOCTESD) BpegHOCTESD)
H/A 124.2+24.6 137+30.1 >0.05
W/A 28+14.3 31.6£109 >0.05
MUAC 19.9+4.1 21.3£49 <0.05
TST 122453 13.6%5.8 <0.05
103.5£18.5 104+13.2 <0.05
%IWH

Co t-test 3a He3aBUCHM ITPUMEPOLIM [IOKa-
JKaBMe JIeKa pas/IMKUTe TIOMery JIBeTe TI'DYIU
Ha MCIUTAHULIM Ce CUTHUPUKAHTHU  Kaj
AHTPOIOMETPHUCKUTE NTapaMeTpy 3a aHaJii3a Ha
teniecHa komrosutuja (MUAC u TST) u %IWH
(p<0.05). PasnukuTe Kaj aHTPOIIOMETPUCKUTE
rapameTpu 3a IpolieHka Ha pactot H/A u W/A
He ce curHuduranTHU (p>0.05).

[TpoLIeHTOT Ha WCIUTAHUIM CO  MaJIurHa
bosecT Koy ce co MaJHyTPULIMja BO OJIHOC Ha
aHTporoMeTpuckure rapamerpu H/A n W/A
n3HecyBa 9%.

Cnuka 1. I'pachuuku Upukas Ha
guctupubyyujatia Ha UCUUUAHUUUILE CO
ManuzHa bosectll cliopeqg BpegHocliutile Ha
MUAC

AvcTpubyuujaTa Ha NICNUTaHULWTE CO ManurHa Gonect
cnopep BpeaHocTute Ha MUAC

|:| CuTe UCNnTaHULW CO
ManurHa 6onect

. Ucnntanuum co manurHa 6onect
co BpeaHocTtn 3a MUAC <5 %un

AnctpubyumjaTa Ha NCNUTaHULMTE CO ManurHa 6onect
cnopep BpeAaHocTuTe Ha TST

|:| CuTe UcnnTaHULM co
Manurha 6onect

B Vicnurannuy co manurwa 6onecr

co BpeaHocTy 3a TST <5 %un
84 %

Cnuka 2. I'paduuxu tipukas Ha
guctipubyyujatia Ha ucuutdaHuyuilie co
MauzHa bonectll cliopeg BpegHocUllie Ha
TST

Hcnuranuiure  co CONMUAHW TYMOPU KMaa
3HAUUTEJIHO TIOHMCKM BpegHocTy 3a MUAC
n TST BOo ofHOC Ha WCIUTAHULIATE  CO
XeMaToJIOIIKK MaIMrHu 3abosyBama (p<0,05).

Ouckycuja

Bo n3MMHATUTE HEKOJIKY TOJIMHA MMa TojieMO
nofobpyBame BO TPEKUBYBAETO Ha Jelara
OonHM o7 MasMrau 6omecTu. 3aroa, akIeHTOT
BeKe He ce CTaBa CaMO Ha TIpeKUBYBambeTo,
TYKY M Ha KBaJIMTETOT Ha >KUBOTOT Ha OBUE
meua.  AcouujanpjaTa Ha  MaJIHYTpULMjata
Y MaJIMTHUTETOT e oJlaMHa T[I03HaTa BO
cBeTcKaTa Tpakca. [Topagu Toa ce moTeHIMpa
noTpebaTa oJf paHa AujarHo3a W TpeTMaH Ha
HYTPUTUBHUTE [edULINTH, 3a NpPEeBeHIrja Ha
JIMeTapHUTE HEeJIOCTATOlM UM MaJIHyTpUlIvjaTa.
Ilobap  HyTpuTHMBeH crtatyc  obe3besyBa
nofobpa orITa cocTojda Ha MaldeHTUTe Co
MaJIurHa O60JIecT, TIOMasIKy MHQEKIUT 1 JIPpyTh
KOMTIUIMKalMKM, Tojlobpa  TosepaHidja Ha

arpecuBHaTa Tepanuja Ha 6osecTa, a co Toa
U TIOKBAJIUTETEH U MIOJOIT KUBOTZ. Bo moBeke
UCTpaskyBarba ce 3abesieykaHu CTaTUCTUUKU
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CUTHU(UKAHTHO IMTOHMCKY CTATIKU Ha PeMUCHja
Ha Oosiecrta, 1mociab OAroBOp Ha Teparuja u
rorojieMa WHLMIeHIIA Ha pejiarc Ha OojecTa
Kaj Jeria co MajHyTpuinja >,

BanupHocta  Ha  KOPUCTEHUTE  AHTPO-
TMOMETPUCKM  WHAUKATOPU €  TIOBeKeraTu
MOTBP/ieHa. AHTPOIIOMETPUCKUTE NHUKATOPU
Ha TejiecHa KOMIIo3ulMja Kako 1mro ce MUAC
n TST ce mooceTnuBM Kaj MalUeHTUTe CO
Masiuria 6osiect>®” [TpudunHUTE Ce HajBepojaTHO
MOCTOEHETO Ha Ppa3jrMyHa TyMOpCKa Maca,
ACIUT WM eJleMU Kaj MalMeHTuTe, KOu MoyKaT
Ila TO MacKMpaaT HaMaJlyBarbeTo Ha TejecHaTa
TesknHa.  [lpyra mpuunHa e (akToT [eKa
Kora € COOUeHO CO He[IOCTUT Ha XPaH/IuBU
MaTepuy TeI0TO TPBO I'M KOPUCTU pPe3ePBUTE
Ha MPOTEMHN U MACTH BO CKeJIETHUTE MYCKYJIU
IITO pe3yAThpa CO PpaHo HaMalyBame Ha
BpepHoctute Ha MUAC u TSTS. AnanusaTta
Ha TIpeBajieHIIaTa Ha MaJIHYTPUIIMja  CO
OMOXeMICKH ITapaMeTpy ce CMeTa 3a MOMAaJIKY
oceT/IMBa BO OJJHOC Ha aHTpoTIoMeTpujaTa "2,

BpepHocTtuTe Ha AHTPOTIOMETPUCKUTE
rnapaMeTpy 3a IMpOLleHKa Ha TejecHara
KOMITO3MIIMja BO  HANIETO  UCTPasKyBarmbe

MOKAa)KyBaaT CTAaTMCTUUKM 3HadajHa pasfiuka
Mery WCIMTYBaHATa U KOHTpOJHATa Tpylia
(p<0.05). TIlpoueHTOT Ha UCIMTAHULM CO
MaJIrHa 0OoJiecT BO MAaJIHYTPUILIMja M3HeCyBa
9% BO oxgHoc Ha H/A u W/A, 21% criopen
BpeJIHOCTUTE Ha obeM Ha Hajjaktuia U 16%
crioper; BpegHoctutre Ha TST. VanEys® gobun
28.2% HamajleHM BpegHOCTHM Ha TexKUHa
33 BO3pacT BO CJIMYHA MCMUATYyBaHa TpyIIa,
Mukhopadhyay et al (10) 16.9% HUCKU
BpeJIHOCTM Ha TeyKuMHa 3a Bos3pact u 10.3%
HIUCKM BPEJHOCTM Ha BHCHHA 3a BO3PACT U
IBeTe CO CTATUCTUUYKM 3HAUajHU Pa3/IuKUA BO
oJlHOC Ha KoHTposjHata rpymna (p<0.05). Bo
crynujara Ha Oguz et al, Bo omHoc Ha H/A n
W/A HeMasIo CTaTUCTUUKU 3HAJajHU Pas3/IMKu
, Ho criopeq BpepgHoctute Ha MUAC u TST 27%
oJi malyeHTuTe Ouse co MajgHyTpuImja .

3aknyJyok

ManHyTpuiijata e IIMPOKO pacIipocTpaHeTa
Kaj Jenara co MaJMrHa 0ojiecT U e efieH
ol TJIaBHUTE darTopu

JeTepMUHMPadYKU

BO IUlaHMpame Ha TPeTMaHOT, CTeIeHOT
Ha KOMIUIMKALMK M KPajHUOT MCXOJ Ha
bonecra. Obe3benyBambeTo Ha  OINTHMaseH
HYTPUTUBEH CTATyC € MHOTY BayKHO 3a I0100po
MojiHeCyBare Ha  arpechBHATa Teparuja co
[IOMaJIKy KOMIUIMKALMU U 00e30emyBarbe
Ha HOpMaJieH pacT Ha JeraTta 3a Bpeme U
1o Teparnujara. 3aToa, CUTe IPOTOKOIM 3a
Tepanuja Ha MaJIMTHUTE 00JiecTu IOoTpeOHO
e Jla coapsKaT M TIPOTOKOM 3a HYTPUTHUBHO
BOJIEHh€ Ha MaleHTHTe.

AHTPOTIOMETPUCKUTE UHAMKATOPM 3a PacT
H/A  u W/A |, ce oOMaJjKy OCeT/IUBU 3a
MpoLeHKa Ha HYTPUTHBHUOT CTATyC BO OFHOC
Ha MHAMKATOPWTE Ha TejlecHa KOMITIO3UIIH]ja,
MUAC u TST. IlagmeHTuTe co XeMaTOJIOIIKU
MaJIMIHY OoJIecTy MMaar rojgobap HyTpUTUBEH
CTATyC BO OJIHOC Ha TIALIMEHTUTE CO COJIMIHU

TYMOPU.
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PA3J/IUKU BO CMNEKTPAJIHATA EEI' CHATA
KAJ NAUMUEHTU CO LLIU3ODPPEHUIA U
BUINOJIAPHO A®EKTUBHO PACTPOJCTBO

DIFFERENCES IN QEEG POWER SPECTRUM
IN PATENTS WITH SCHIZOPHRENIA AND
BIPOLAR MOOD DISORDER
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U3Bapok

[lenra Ha oBaa ctyauja Oellle fla ce MCTpaXkKy
pasjMKaTaBoCleKTpajiHaTacHaraHaoCHOBHATA
AKTUBHOCT Kaj MalMeHTuTe co Mmu3odpeHuja,
bunonapHo adgeKTuBHO pactpojcTBo (BAP) u
Kaj 34paBu cybjekTn. MaTtepujai 1 MeTol: o
ucrtpaskyBamweTo Oea ordarenu 90 rmauueHTu:
30 mm3odpeny nauueHty, 30 HalUeHTH CO
BAP u 30 sppaBu cybjexkrn. ['pymure Oea
yCOTJIaCeHW 110 T0JI, BO3PaCT M JOMUHAHTHA
JlaTepanusupaHocT.  ArnconytHata — QEEG
CTIeKTpasiHa cHara Oellle aHaiM3MpaHa 3a 25
ernoxu ojf TI0 [Be CeKyHAu 6e3 apredaKTu.
CumrrTomaTosiorujata Oelle MpoleHyBaHa Co
ciefHUTe KIMHUUKK ckasi: CKasta 3a riobasHa
KJIMHWUKa TPOLIeHKA Ha Te)KWHa Ha Oosecra
(Clinical Global Impression-CGl), Ckana 3a
MpoLeHKa Ha TMO3UTUBHUOT U HETraTUBHUOT
cuHapoMm Kaj mmsodpenuja (Positive and
Negative Syndrome Scale-PANSS); Janrora
cKajla 3a TpolleHka Ha manuja (Young Mania
Rating Scale-YMRS) 1 XaMuiITOHOBA CKasia 3a
npoueHka Ha genpecuja (HAM-D). Pesynraru:
nalyeHTuTe o mu3odpeHnja 1 co OUIIOIapHO
apeKTHBHO  PACTPOJCTBO  CUTHU(PUKAHTHO
ce pasnuMKyBaa off 37paBUTe CyOjeKTH BO
CTIeKTpajiHaTa CcHara Ha — ajnda-aKTUBHOCT
HaJl cUTe O/BO/IM, HO He ce pas3jiMKyBaa Mery
cebe. 3axkjyuyoK: OBMe HAOAU cyreprpaar
IleKa MalyeHTuTe co OurosiapHo aheKTUBHO
pactpojctBO M mmM3odpeHnja  ce  TroBeke
Ile30praHrM3upaH BO OCHOBHATa aKTUBHOCT BO
asiha-paHroT Bo O[HOC Ha 3/IpaBUTe CYOjeKTH.

Knyunu 36opoBu: 1mm3obpeHnja, bUmogapHo
aderkTuBHO pacTtpojcrBo, QEEG, crekrpanHa
cHara, KJIMHUYKU CKaJi 3a MpoLleHKa

Abstract

Objective: This study assessed the power
spectrum  quantitative  electroencephalo-
graphic (QEEG) differences in basic activity
between patients with schizophrenia and
bipolar mood disorders and healthy subjects.
Subjects and methods: Ninety subjects were
enrolled in the study: 30 patients with mood
disorder, 30 patients with schizophrenia and
30 healthy control subjects. The groups were
matched for age, sex and handedness. QEEG
absolute power was calculated for the 25
two second artifact-free epochs. The clinical
expression of the disease was measured with
CGI, PANSS, YMRS and HAM-D scales.
Results: The patients with schizophrenia and
bipolar mood disorder showed significantly
lower power in alpha activity over all regions,
which differentiated them from healthy
subjects.

Conclusions: These findings suggest that
patients with bipolar mood disorder and
schizophrenia are more disorganized in the
basic activity in the alpha band.

Key words: schizophrenia, bipolar mood
disorder, QEEG, power spectrum, clinical
scales
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Bosep

Kommjyrepcku  acuctupaHa — aHajamsza — Ha
enekTpodusnoomkuTe obpacuu Ha EET win
KBaHTUULMpaHa ejleKTpoeHLedaorpaduja
(QEEG) ce mouecto ce yrorpebyBa BO
HCTpasKyBatbe Ha TICUXUYKUTE pacTpojcTBa.
Criopesi TIPOMUHEHTHWUTE HAYUYHUIIM BO OBaa
obnacr Hughes u John' HepmBocmucieHo e
YTBPIIEHO JleKa MeHTaJiHuTe 60jiecTu Mmaar
o/ipezieHr KOpesiaTh co Mo30uHaTa fucdykimja.
[TpBUYHK penaiuu  Mery TCUXUjaTPUCKUTE
pacTpojcTBauBaprjabnTe HAKBAHTUDUILIMPAHO
EEI', nanpaBue Shagass u copaboTHULIUTE 2
KOU YTBP/IWJIe JieKa MalydeHT co MaHuja 1 co
m3odpennja MoKaykajae CIIMUHU PasfiuKU Off
KOHTPOJIHUTE CYDjeKTH CO TOa IITO ITPOMEHUTE
Ousie TIoM3paseHy Kaj NnalueHTuTe co MaHuja.
Kano ru criopejiyBas natyeHTUTe o MaHuja BO
OJTHOC Ha TIAlMeHTUTe CO Jlelipecrja 1 Hallojl
IleKa MMaat HaMasieHa asida-cHara Haji jieBarta
dpoHTanHA peruja W 3rojieMeHa BPeJHOCT
Ha 0OeTa-aKTMBHOCT Hajl AecHaTa (poHTaHa
peruja’. Koles u copaboTrHulTe ja UCTIUTYBasie
CrieKTpajiHaTa CHAra U KoxepeHiia Kaj marydeHTn
co mmsodpenuja U oOHUE cO adeKTUBHO
pacTpojcTBO?, MPU IITO YTBP/IMJIe JeBOCTpaHa
xemucdepHa fie3opranusaiiyja Bo JIBeTe IPyTiy,
HO Taa Owia rouspaseHa Kaj MalueHTUuTe co
mm3odpennja. [Tonucko Bontupanu QEEG
aMIUIUTYZIM  BO JIeBWUTe TIpellHU U CPEeHO
TEMIIOPAJIHA Perun Kaj rarueHTuTe co MaHuja
yrBpawie Small u HeroBuTe copabOTHUIN KOU
aHazM3upasie Masja rpyra UCIUTAHUIM KOU He
Ousie TpeTUpaHu U ja Criopeiviie co KOHTPOJIHU
cyOjerTI.

Kaj mnaumentuTre co mm3odpeHuja  ce
HarpaBeHu MHoIITBO QEEG cTyauuy u gobueHn
ce HeKoH3McTeHTHU Haoau. Cernak Hajuecto ce
M3BECTYBAa 3a TMOPACT BO TeTa- U JleJITa-pPaHror,
HamasieHa asiha- 1 3rojieMeHa 6eTa-aKTUBHOCT.
OBaa xeTeporeHocT e 1006Po JIOKYMeHTUpaHa
BO peBujasiHMOT Tpyxa Ha Hughes®. Hamarnena
criekTpasHa cHara BO asnda- aKTUBHOCTA
e HajjleHa BO WCTpakyBamarta Ha Omori u
cop. KakKo 4 BO cryaujaTa Ha Sponheim u
CcopaboOTHULIUTE®, TIpU HITO HEMaJIo pasjivKa
BO TMPOMEHUTe BO OJJHOC Ha TIpBa ernu3ofia
Ha mm3odpeHrja 1 XpoHUUYHA 1M30dpeHurja.
Harmiero wucrpaskyBame, MCTO Taka, TOKa)Ka
HaMmasjieHW BpeJIHOCTU Ha cHaraTta Bo asda-
G peKBEHTHUOT paHT U 3rojieMeHa CreKTpasHa

cHara Ha TeTa-aKTUBHOCTA Kaj MalyeHTh
co um3obpennja’.  Op  UCTIUTYBamara
co kxopenauuu Ha QEEG mapamerpurte

CO CUMITOMMUTE Kaj mm3odpeHuja 06U T
n3jiBorsie oHuWe Ha (Gross M cop. KoU Haljie
Kopesialuja Mery Oera- aktmBHOcTa M PANSS

HeraTMBHATa CyIcKaja, Ho 6e3 Kopesanuja
co anda- axkruBHocTa, M Ha John u cop.
KO TU WCIUTYBajle KapaKTePUCTUKUTE Ha
CTIeKTpaIHaTa cHara Ha OCHOBHATa aKTUBHOCT
BO OJIHOC Ha TMO3WTUBHUOT W HEraTUBHUOT
cunapom'.  Kaj 6OurnosapHoTo  adeKTUBHO
pacTpojcTBO, TIaK, € YTBPIeH IopacT Ha
OeTa- aKTMBHOCTA M HaMajieHa CIIeKTpaHa
cHara BO ajicha-paHroT' IITO I'M pa3jiMKyBa Off
YHUIIONIapHaTa Jerpecuja, a o IMalMeHTUTe
co mm3odpeHuja I'm pas3aMKyBa HamasieHa
KoxepeHIia HaJl (hPOHTOTeMITOPaTHITE OJIBOJIN
1 nHTepxemucdepHa acumeTrpuja .

M 1nokpaj MeTOJOJIOIKATe OrpaHuJyBabha,
MpaBeHn ce pejlali Mery ICUXHjaTpUCKU
IMjarHOCTUUKKU KaTeropuu M Hekou opn EED
Bapujabiure Bo obuj [a ce KapakTepusupa
oapeneHa abHopMmanHoct Bo QEEG  Koja
6u Owira crnenuduyHa  3a  ofjpeneHa
rncuxoTuyHa  cocrojoa  Co wen pa  ce
Iaje HeBpogU3UOJIOUWIKO objacHyBame Ha
CUMIITOMUTE Kaj wmM3odpeHrja u OUIIoIapHo
adeKTUBHO pacTpojcTBO ce ImpaBaT o0uau
Ia ce BpexHyBa ynorata Ha QEEG ", Kaxo u
Ha T1icuxodusmosioryjata® BO - KJIMHUUYKATA
rcuxujaTpuja, TMpPeKy cTaHjapau3upare Ha
MeTOoJlaTa U perviMKalpja Ha HaoguTe.

OBa ucTpaykyBarbe MMa 3a 11eJ1 Jla ce UCIUTaaT
pasnuKUTe Ha  CIeKTpajHWTe CHaru Ha
OCHOBHATA aKTHMBHOCT Ha Hallla IOIyJIaluja,
Kaj nmalueHTy co mmsodpenuja U OUIIOIapHO
adekTuBHO pacTpojctBo (BAP) 1 Kaj KoHTpoIHA
rpyra UCTIMTaHULIN.

MaTtepujan u MeTogm

WcrmtyBambeTo  Oelie  CIIpoOBeEHO  Kaj
naiyMeHT Ha BospacT oj  18-55 roguHu
TpetupaHu Ha J3Y YHUBep3uTeTCKa KJIMHUKA
3a ncuxujarpuja-Crorje. Crymujata  oridpartu
TpU rpynu  ucrmTaHuiy: 30 ManMeHTd Cco
um3odpennja, 30 MalUeHTd co OUIoJIapHO
adeKTUBHO pacTpojcTBO M 30 KOHTPOJIHU
3apaBU CcyOjeKTH. KpuTepruyMi 3a BKIIYUyBarbe
3a I'PYIUATe NaiyeHTy 6ea J1a ' MCIoIHyBaar
KPUTEPUYMHUTE 3@ PacTPOjCTBOTO  CIIOpe
MKDB-10. KpuTepuymMu 3a  HeBKJIyUyBamhe
fea  MeHTajiHa  peTapjaluja, IOCTOEHE
Ha HeBPOJIOUIKM 3abojlyBarba M XPOHUUHU
COMATCKUA COCTOjOM, TOAATOK 3a eIuyercuja
WM TIOBpefa Ha TjlaBaTa, 3JI0yroTpeba Ha
TICUXOAKTHUBHY CYTICTAHIIN.

3a TMOCTUTHYBake Ha 3aflafIeHUTe LIeu BO
HCTPayKyBalheTo, OCBEH [eTajsHO 3eMeHaTa
aHaMHe3a 1 KITMHUYKY [ICUXUjaTPUCKU ITPeTyie,
Oea KOPUCTEHW CeJHUTe WHCTPYMEHTH U
CTAaHOAPAW3UPAHM CKaJu 3a MpoleHKka
CcKaja 3a robajHa  KJIMHWYKA ITPOLIeHKA
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Ha Tekuna Ha ©Oosecta (Clinical Global
Impression Scale-CGl); XamuiaToHoBa CKaja
3a IpoueHKa Ha gernpecuja (HAM-D); Janrosa
cKajla 3a TpoleHka Ha manuja (Young Mania
Rating Scale-YMRS) u Ckaja 3a IpoLieHKa
Ha TMO3UTUBHUOT U HEraTUBHUOT CUHAPOM
kKaj mwm3odpenuja (Positive and Negative
Syndrome Scale-PANSS).
Enexkrpoenuedanorpadckure mnomarouyn Oea
peructpupanyu co 1nocraBenu 19 Ag-AgCl
efleKTpoy  criopes;  VIHTepHAI[MOHaJIHUOT
10/20 cucrem”. CHUMameTo Oellle HarrpaBeHO
BO peslakcrpana OynHa cocTojba co 3aTBOpeHn
ouu, TIpeTIUlaflHe W Off WCT TexHuyap'®
Enexkrpuunnor orrnop Oeme noman on 10
kQ. TlpumepokroT 3a  KBaHTUQUIUpaHA
aHajyin3a ce cocToere off 25 eroxu ofi 1o /iBe
CeKyHJIM  efleKTpoeHIedanorpadcKu  3ammc
crobomen op apredakTtu. ApredakTuTe Of
IBWXKema Ha ouHM Oyrnbycu, TOCMaHoCT,
MYCKy/IHA TeH3Uja WM TeXHUUKU [TOTEIIKOTUN
bea BU3YeJIHO aHAJIM3WPAHU U UCKIYYeHU
O/l HaramollHa aHajM3a Ha [OoJaToIuTe.
Cekoja  gurhrasn3ypaHa  eroxa  Oerie
kBaHTMuIMpana co FFT (Fast Fourier
Transformation). CrekrpanHara EEI' chara
(power spectrum) Oewlie aHajM3UpaHa I10
dpexBentHu rpynu (nenra=0,5-3,5 Hz; teta=4-
75 Hz; anda-akruBHocT=8-12,5 Hz; 6era 1=13-
19.5 Hz u 6eta 2=20.0-29,5 Hz; ). Co ananm3ara
Oea orarenu camo ompogure F3, F4, C3, C4,
T3, T4, P3, P4, O1 u O2.

CraTUcTUUKaTa aHajin3a Ha TojaTolure oere
HalrpaBeHa KOpHUCTejku 10 SPSS  mnakeTor
(Statistical Package for the Social Sciences
for Windows, version 13.0). bea kopucreHu
HerapaMmeTpPHUCKW TeCTOBM KaKo W aHajM3a Ha
BapujaHca (ANOVA).

Pesyntatu

3a [a Mo)Ke MeryceOHO [la ce cTiopejyBaar,
WCTIATYBaHUTE TPynu Oea ycoriaceHu o Iojl,
BO3pACT M JOMHHAHTHA JlaTepasin3upPaHoCT.
Criopen 1oj1 BO ceKkoja rpyrna umauie 1o 13
Maxku u 17 >xkeHu. 'pynure He ce pas3jiMKyBaa
criope]] BO3pacT, IITO e TIPUKaXkaHo Ha Tabesna
1. Ha tabena 2 ce npuKkaykaHu pe3yiTaTUTe o[l
IOMMHAHTHATA JlaTepaJn3uPaHoCT Kajie KCTO
Taka Hema pasfiuKa.

Tabena 1. Bospaciu Kaj ucuutlysaHutie pyuu

Bospact Mean Std.Dev. Std.Error
n3odpeHrja 337 10.6 19
BAP 39.0 135 2.5
KOHTPOJIHA IpyTa 36.1 99 1.8

Analisys of Variance F=1.6 p=0.21

Tabena 2. JJomuHaHwiHa aauiepaiusupaHociu
Kaj ucuutlaHuyuuie

TlomuHaHTHA SCH* PMD** CTRL**
JIaTePATU3NPAHOCT N % N o N %
Jlecrax 28 19334 27 | 900 | 29 | 96.67
JleByuap 1 |33 / / / /
Hepocracysa nofatok 1 333 3 10.0 1 3.33
Brkyrito 30 | 100 | 30 | 100 | 30 | 100
3o peHnja SCH/PMD Fisher's exact p=1,0

**6urnomapHo adexrnsHo pactpojcrBo  SCH/CTRL Fisher's exact p=1,0
***KOHTpOJTHA TpyTa

Ha rtabena 3 ce npukakaHu BPeJHOCTUTE Ha
CGI ckopoT Kaj uCrMTyBaHUTE I'PYIIM MTalMeHTH

1M HeMa CTaTUCTUMUKM 3HaudajHa pa3J/iMKka BO
M3Ppa3eHOCTa Ha K/IIMHMYKaTa CJIMKa.

Tabena 3. Bpegrocutu Ha CGI ckopol Kaj
pyuuiue uavueHuwu

CGI Mean | Std.Dev. |Std.Error |Minimum | Maximum
SCH 5.13 11 0.2 3.0 70
PMD 490 0.8 0.1 3.0 70
t-test for independent samples=0.93 p=0.35

[IpoLleHKaTa Ha CHMIITOMATOJIOTMjaTa  3a
ralyeHTUTe Co mmr3odpeHuja e pUKakaHa Ha
tabena 4. [IpoceuHara BpegqHOCT Ha BKYITHUOT
CcKOp M3HecyBa 91,2; mofeKka 3a MO3UTUBHUOT
cuHApoM ckopor e 20,7; a 3a HeraTMBHUOT
CUHJIpOM e 23,4,

Tabena 4. BpegHocuiu Ha PANSS ckopotu 8o
Zpyuaiia co uwusogpeHuja

SCH Mean Std. Std. Minimum | Maximum
Dev. | Error

PANSS 02 | 155 | 28 | 690 1290
(BKyTIEH cKop)
Hosumisiia 207 | 58 | 11 100 320
CyIICKaJla
Herammsiia %41 59 | 11 120 380
CYIICKasla
Ormrra
ncuxonaTonomja 468 9 14 340 66.0
Kaj DBAP MaHuWuyHarta CHUMIITOMAaTOJIOTWja

e mpolieHera co YMRS ckajara, Koja e co
BpeZiHOCTK of1 17,47 1ITO rOBOpU 3a M3pa3eHa
MaHMYHA CJIMKa, [ofleKa 3a JelpecruBHaTa
CHUMIITOMATOJIOT1ja BPeJIHOCTUTE Ha
XamusiToHoBaTa ~ CKajla  3a  Jernpecuja
n3HecyBaat 25,19 mTo yKa)kyBa Ha yMepeHa
10 TellKa JlelpecrBHa enu3ofla BO TeK.

Pesynraturte ce mpuKa)kaHu BoO Taberna 5.
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Tabena 5. Bpegrocuiu Ha YMRS u HAM-D
ckaauuwe 8o epyuaia co BAP

PMD Mean Std.Dev. |Std.Error | Minimum | Maximum

YMRS 1747 9.0 2.2 30 330

HAMD 25.19 44 11 19.0 33.0
Ananusara Ha CITIeKTpaJiHaTa CHara Ha

ofpeneHuTe hpekBeHTHU OeHI0BU He IToKarKa
CTATUCTUUKM 3HAUajHa pas3jiMKa OCBeH 3a ajida-
AKTHUBHOCTA, IITO e MpUKayKaHo Ha Tabesa 6.

Tabena 6. Pazauku 8o clieklipaiHauia cHaza
Medy ucuumysaHuwe epyuu

Bend Repeated Measures ANOVA

power

Delta | SCH/PMD/CTRL F=1047 p=0.35

Theta |SCH/PMD/CTRL F=053 p=0.59

Alpha | SCH/CTRL PMD / CTRL SCH / PMD
F=452 p=0.000000 | F=20.12 p=0.00003 | F=2.74 p=0.1

Betal |SCH/PMD/CTRL F=2.89 p=0.06

Beta2 |SCH/PMD/CTRL F=0.31 p=073

HuctpubyiyjaTa Ha  pasjdKuUTe BO  CIle-
KTpajiHaTa cHara Ha ajda-aKTUBHOCTA Mery
WCMIATYBAHUTE T'PYIU e MpuKa)kaHa Ha CJINKa
1. Kako 1rro Moske fia ce BUIM Off rpaUKOHOT
rpynuiTe maiueHTd co mm3odpeHnja U
buroiapHo adeKTUBHO PacTPOjCTBO 3HAUAJHO
ce Ppas3nMKyBaaT ojf 3ApaBuUTe CybjeKTH, HO
CTATUCTUUKU MeryceOHO He ce pa3InKyBaar.

350

300

250

oscH
=PMD
150 OCTRL

200

100

power alfa - mean

50

F3 F4 T3 T4 C3 C4 P3 P4 o1 02
enekTpoan

SCH/CTRL Mann-Whitney p<0,05
PMD/CTRL Mann-Whitney p<0,05
SCH/PMD Mann-Whitney p>0,05

Cnuka 1. Juctupubyuyuja Ha pa3iuKu 8o
CUeKWpYyMoul Ha aipa-aKtiuBHoCca

Ouckycuhja

[Tosnato e pgeka purmnunara EEI aktuBHOCT
perucTpupaHa Ha TIOBPIIMHA HA  CKAJIIOT
MOTEeKHYBA OFf KOOPAMHUpaHa aKTUBHOCT
Ha TroJieMd TPyl Ha HEBPOHW CMEeCTEHU BO
KOPTEKCOT, HO yITpaByBaHU O]l TiejcMejKepu BO
cyOkopTuKanHuTe cTpyKrypu?’. CHHXpoHaTa
ocimnanyja (Bo hpekBeHTeH paHrof 7,5-12,5 Hz)

Ha rejcMejkep HEBPOHUTE BO TAJIaMyCOT [TPEKY
adepeHTHUTe TPOEKLIUM AUCTpUOYyUpPaHU BO
KOPTEKCOT MPOAYLMpaaT CMHXPOH ajiha puTam
Koj mommHuMpa Bo EEI' Ha Bos3pacen 3jpaB
cybjeKT BO penakcuMpaHa OyaHa cocrojoa.
Ce cmera pgeka pAe@UUAT BO  aMIUIATYZA
(HamasyBame Ha CrekTpajiHa cHara) Ha ajda
AKTUBHOCTA I10COUYBA Ha aKTUBalMja BO Toa
rogpauje. PetukynapHoTo jagpo (n.reticularis)
MOMKe Jla TW XUIIepriojapusupa KJIeTOUHUTE
MeMOpaHM Ha TaJaMUYHWTE HEBPOHM TIPEKy
GABA, 3abaByBajky o HNOMMHAHTHMOT ajida
puTtam Bo riobaBeH TeTa paHr 2, goneka baBHaTa
JlefiTa aKTMBHOCT Ce CMeTa JieKa ITOTeKHyBa
Ol HEBPOHM BO JUIaDOKWTE KOPTHUKAJIHU
CJI0eBM U BO  TajlaMyC KOM HOPMAJIHO THU
VHXMOMpA  acLeHeHTHUOT  PeTUKyJapeH
AKTUBUPAUKM CUCTEM BO MO30UHOTO cTebJIo.
bps3ara aKTMBHOCT of OeTa paHI ce cMmeTa
JIeKka TU Oofpa3yBa  TajaMO-KOPTUKAJIHUTE
TpaHCAKLMKM TIOBp3aHuM co ob6paboTka Ha
nHGOpPMaIMKY 1 ce CMeTa JieKa e MHIUKATOP 3a
AHKCHO3HOCT. AKTMBallMja Ha Me3eHlledayHaTa
peTuKynapHa dopMalja co XOIMHEPIUUHO U
CEepPOTOHEPrMUHO MOoCpelyBambe MpeIn3BIUKyBa
nHxubunmja Ha  n.reticularis, koe U
0CJI000/1yBa TaJlaAMUUHNTE KIIeTKM U T0 OJIECHYBA
NPWIKMBOT Ha MHMOpPMAIMM HU3  TajJaMyc
KoH Koprekc. Op Ipyra crpaHa, KOPTEKCOT
MOKe [la T'0 aKTUBUpPa PEeTUKYJIapHOTO
jaZlpo  MPEKTHO TIPeKy TJyTaMaTepruuHuTe
naTMiiTa 3a Jia ro cy30ue MpPUCTUTHYBAETO
Ha WHQOpPMAlMM Ha KOPTUKAJIHO HWBO, a
MPEeKy CTpUjaTaiHATe TTPOEKLUU [AOIMaMHUHOT
MOKe [ma ja wumHXMOMpa peTHKyIapHara
dopmMalrja Bo MeseHledaioHOT OJIOKUpajKu
ro TPWIMBOT HA CEH30PHU WHGOpPMAaLUK.
Criopej1 0BOj Mojies1, HedULUT WM eKClec BO
OMI0 KOj Of HEBPOTPAHCMUTEPCKUTE CUCTEMU
BO MO3OKOT (TPOMEHM KOM ce IMPUCYTHU Kaj
EeHIOreHUTe  [ICUXU]jaTPUCKU  PACTPOjCTBa)
MOMKEe Jla TIPOMyLIMpa 3HAuUajHO OTKJIOHYBahe
BO XOMEOCTATCKU PEryIMpaHuoOT HOPMATUBEH
EET criekTpym .

OBa WCTpaskyBame TIOKa)Ka pas3jiMKa BO
CTIeKTpasiHaTa CcHara Ha ajda-aKTMBHOCTA
Kaj nmalueHTy co mmsodpenuja U OUIIOIapHO
adeKTHMBHO PaCTPOjCTBO BO OJHOC HA 37paBU
cybjekTu. ['pyrnmTe HauMeHTd uMaa IIoMajia
CTIeKTpasiHa cHara BO  ajda-paHror 3a
pasnuKa oj 37paBUTe CyOjeKTH, a MpUToa He
ce pasjmMKyBaa Mery cebe. OBue pesyaraTi ce
BO COIJIACHOCT CO MPETXOHUTE UCTPaKyBarba
BO KOM e TpOoHAajaeHa HamajieHa ariCcoyyTHa
cHara Bo ajsiha-6enpor #°. Ho u rmoxkpaj Toa 1ro
HarpeoKOT BO TexHosorujara oBosMoxku EEI
CHUTHAIUTEe O] CKAITIOT Ia ceé MepaT IUTUTaIHO
M [la ce HampaBM CIIeKTpajiHa aHaIu3a,
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neTepMHMHMpameTo Ha 3HaueweTo Ha QEEG
MEpKUTE € ceylITe Tep3UCTeHTeH Mpein3BUK
1 3a (OU3MOJIOIIKO M 3a KJIMHUUYKO HUBO Ha
nHteprperanja . OTTyKa, ce TII0CTaByBa
MpaiameTo, IITO € 3HaUemheTo Ha HaMasleHaTa
CIIeKTpasiHa cHara Ha ajda OeHJoT U Jaiu
3aBUCH O] KJIMHUUKK KOHTeKcT. Bo obup ma
' Kopelupame HallUTe HAOAW CO aKTyeJTHU
naTodU3MOIOIKN KceayBamba Kaj BAP 6u
rocounsie Ha peBUjasIHUOT TPy Ha Silverstone
1 cop. ¥ KOj UMTIJIUIMPa UHBOJIBUPAHOCT UITH
nucyHKIMjA Ha  criequdUuyHr  HEBPOHCKU
MPEXH, Mery KoM KOPTUKO-JIMMOUYHUTE
M KOPTUKO-CTpWjaTajiHA  Koja Kou  ce
cMeraaT IIeHTpasJiHM BO I1aTOJIOTHjaTa Ha OBa
pactpojctBo. Kaj mmsodpeHoTo pacTpojcTBo,
Mnak, Cropej pesyaraTure off  OpojHU
HCTpaskyBamba €O  HEBPOMMULIMHI  METOM,
HapylUIeHOTO OJ[HeCYBarbe M KOTHMIIWja, KaKo
M TICUXOTMUHUTE CUMIITOMM Ce CMeTa JeKa
ce JIO/DKAT Ha TpPeKWH Ha (GYHKUIMOHAIHU
HEBPOHCKU MPesku . ako He ce TIOTBPAEeHU
ofpeieHn 1aToMOPMOIOIIKU MO30UYHU
MPOMEHHU, cerlak TOCTOM YCOTTIACeHOCT JeKa
MMa HaMaJleHa KOJIMHeapHOCT Ha HEBPOHCKUTE
naTtviiTa BO Pa3IMUHM MO30YHM peruu, a
HajuecTo ce II0COouyBaHW (QPOHTAJIHUTE U
TeMITOPaJIHUTE PEruu.

PasnukuTe BO HaIIETO WCTpaskKyBame He ce
JIOKaJIM3UpaHK HaJl ofpeJieHa peruja, TYKY
ce pacrpocTpaHeTd Audy3HO, 3a pasinKa
ofl TIPETXOAHM CTYIUU BO KOU € VTBpAeHa
JleBoCcTpaHa XemmcdepHa fes3opraHu3aiuija,
rnouspaseHa Kaj mmsodpenuja’. Hamasenara
CIleKTpasiHa cHara Bo asicha-paHror kKaj BAP
e BO COIJIACHOCT CO [APYrd CTYIUM BO KOU
ce criopeflyBaaT MaHWMYHM CJIUKKA CO OHHE
of 37paBu cybjeKTH ° WM Of JeNpecuBHU
cybjektn . IlpaBenu ce criopenobu Ha BAP
M mm3odpeHudja, MOpU  IUTO Ce YTBPAEHU
pasnuMKu Hajg (QPOHTOTEMITOPAJTHUTE OJIBOJIN
Kaj OuronapHoTo adeKTUBHO pacTPojCTBO,
HO BO OBa MCTpa)kKyBarme Hema KOHTPOJIHA
rpyra Ha 37ApaBy ucrmTanuim 2. Bo HamiaTa
cryavja, 1ak, Oea ordareHu xereporeHa
rpyrna Ha mu3odpeHr OOJHU, [07eKa Kaj
OurosapHoTo adeKTUBHO pacTpojcTBO  Oea
oricbaTeHN TMAIMEHTHM CO MaHWYHA CJIMKa,
HO WM CO JerpecuBHA CUMIITOMATOJIOrHja.
XeTeporeHocTa Ha T'PYINATE TIALMEHTH € MOKHa
MPUUMHA 30ILUTO He Ce YTBPAECHW Pa3jiiKu Mery
IpyrnuTe TaMeHTH BO oapeieHn peruu. Ho,
I'PYIIATE MOKea Jla ce criopepyBaar Mery cebe,
ropajiv Toa IITo HeMallle CTaTUCTHUKY 3HauajHa
pasfrKa Bo U3pa3eHocTa Ha KIMHUYKATA CJTKA
npoueHeto co CGI ckanara.

[TorpebHo e 1a ce MCTAaKHAT HEKOW HeJIOCTaTOLIN
Ha HaIIeTo MCTpaykyBame. [laimeHTuTe Oea

MPeTXOJHO MeIMKAMEHTO3HO TpeTUpaHu U
rpynuire Oea XeTeporeHW, IITO MO)Ke [a ce
HaJMHHE BO CJIe[IHO UCTPasKyBatbe Bo Koe b1 ce
VCIIATYBaJie CeleKTUPaHu Py Ha MalyeHTH
kou ce drug-naive M co mpBa enu3oja Ha
muszodpennja Wi OuIlogapHO adeKTUBHO
pacTpojcTBO.

3aknyJyok

OBa wuCTpakyBame TIOKajka CTaTUCTUUKU
3HauajHa pas3aMKa BO CIIeKTpajiHATa CHara
Ha anda-akKTMBHOCTA, KOe TU pas3JiiKyBa
MalyeHTUTe Co mr3ohpeHrja 1 co OUIoIapHO
adeKTHMBHO PACTPOjCTBO Off 3APABUTE CYOJEKTHU.
OBoj Haop cyrepupa [AeKa I[alleHTUuTe ce
MoBeKe e30praHn3rupalu Bo ajida-paHror 3a
pasnuka of 3gpaBure cybjekTu. IloTpebHu ce
HaTaMOLIHU UCTPasKyBara Ha aKyTHO OOIHU U
HeTpeTUpaH! TalieHTH.
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Abstract

Background. Higher temperatures have
been associated with higher salmonellosis
notifications worldwide. Research on health
impacts of climate change addresses the
effect of recent changes in climate as a
burden of salmonellosis and the evidence base
for projecting the future impacts of climate
change on health. The objectives of this
paper are to demonstrate tool for assessing
seasonal pattern of salmonellosis and the
effect of ambient maximum temperature
on such pattern. Material and methods: The
relationship between ambient maximum
temperature and reports of confirmed cases
of Salmonella in R. Macedonia and Skopje
between 1996 and 2008 were investigated. The
monthly number of reported Salmonella cases
for Skopje was related to the average monthly
temperature for the same month using
Regression statistical analyses.. The analytical
approach used Poisson regression model. We
developed a model for estimation of predicted
burden of temperature by determining the
current burden as attributable factor for
salmonella incidence from the scenario based
future burden estimation. Results: Reported
salmonellosis was  positively  associated
(P<0.05) with temperature in the previous
month. By increasing of the maximum
monthly mean temperature of 10C in Skopje,
the salmonellosis incidence will increase for
5.2% per month. We projected the changes of
future burden of mean monthly temperature

(°C) as attributable fraction by estimation of
difference between future and current burden
for Skopje in the 21st century. Conclusions:
Although empirical downscaling projections
of climate change on a local level contain
uncertainties relating to the results, they
present a step forward towards the need for
implementing adaptation measures now.
The health care system should strengthen
its capacity to protect the population and to
work together with other government sectors,
to establish a proactive, multisectoral and
multidisciplinary approach.

Key words: Salmonellosis, maximum tempe-
rature, climate change, Skopje, Macedonia

MU3Bapok

Boses:  TloBucokuTe — temreparypu — ce
[IOBP3aHU CO [IpvjaByBame Ha II0rojieM
Opoj CcajJIMOHEsNIO3M HaceKkajie BO  CBETOT.
HcrpaskyBamwara 3a 3[1paBCTBEHUTE BJIMjaHU]a
Ha KJIUMATCKUTE [IPOMEHM Ce OCBpPHyBaar
Ha edeKkTuTe O] CKOPelIHUTe POMeHU Ha
K/IMMaTa Kako IIpUYMHA 3a CaJIMOHEJIO3U U
Kako 6asa Ha JI0Ka3u 3a TIpeJiBUjlyBame Ha
UOHWUTE BJIMjaHWja HA KJIMMATCKUTE [IPOMEHU
Bp3 3fpasjeTo. llenta Ha 0BOj Tpyll e nOa ja
[IpUKayKe ajiaTkaTa 3a [poLeHKa Ha Ce30HCKOTO
IIBIDKEee Ha cajIMOHesio3nTe U edeKToT Ha
MaKCUMAajTHUTe aMOueHTaHU TeMIiepaTypy Ha
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TaKBOTO JIBM Kethe. MaTepujan u Metoau: belie
HCcTpaykeHa BpcKaTa TIOMEry MaKCHUMAaJTHUATe
aMOMeHTa/IHM ~ TeMmIlepaTypu U IIpujaBUTe
32 TIOTBpe[HM Cydad Ha cajIMOHeso3a
Bo Penybnuka Makenonnja u  CKorlje BO
nepuogior oz 1996 mo 2008 ropuua. bpojor
Ha MeCeyHU TIIpWjaBuM Ha CaJIMOHEJIO3W BO
Cxorlje Gellle IIOBp3aH CO [PoceyHaTa MeceuHa
TemriepaTypa 3a TOj Mecell CO KOPUCTeHhe
Ha PerpecuBHU CTATUCTUUKK aHanmu3n. Bo
AHAJIMTUUKUOT — TpUCTarl  Oelle  KOPUCTEH
ajanTupaH perpecuBeH Mojien Ha Poisson.
PasBuBMe Mojies 3a TTpolieHKa Ha MpeBUAeHN
oTITOBapyBama  Off  TeMIiepaTypa, IpeKy
orpesielyBarbe Ha MOMEHTHOTO OTITOBAPYBarhe
Kako arpubyTrBeH hakTop 3a MHIM-JeHII1ja Ha
CaJIMOHEJIO3M CIIope[ CLIeHaproTo ba3upaHo Ha
MpolLleHKa Ha UAHU OITOBapyBama. PesynraTu:
[TpujaBeHuTe cajMoOHe031 Oea IIO3UTHMBHO
acouupanu (p<0,05) co Temmeparypara BO
npeTxogHUOT Mecell. Co 3rojeMyBame Ha
MakcumanHata teMmrepatypa Bo Ckorje 3a 10C,
VHIMIIeHIIMjaTa Ha CAJIMOHEI03U Ke Ce 3TOIeMU
3a 5,2% MmeceuHo. [TpoeKkTrupaBMe IpoMeHM Ha
WIIHOTO OIITOBApYBale O] CpefHaTa MeceuHa
temniepatypa (°C) Kako aTpubyTuBHa pakiyja
MpeKy MpolleHKa Ha pasJIuKUTe TIOMery
MOMEHTHUTE U UJHUTE OIlToBapyBama (3a 21.
Bek) 3a CKorije. 3ak/yyory: Flako eMIIMprucKuTe
crleryBaukyd — MPOEKIMK 338  KJIMMaTCKUTe
MpOMeHW Ha  JIOKAJIHO  HUBO  COJIpsKaT
HECUTYPHOCTU BO OJIHOC Ha pe3y/lTaTUTe, THe
MpeTcTaByBaaT YeKop Harpe]] KOH rorpebara
3a BOCIIOCTaByBale Ha afjarnTallCKid MepKU
cera. 3ApaBCTBEHUOT cucTeM Ou Tpebaso na
I'M 3ajakHe CBOUTE KarllallTeTH 3a 3allTUTa Ha
ronysanyjata u tpeba ga paboTu 3aefHO Co
NIPYTUTe BIAJIMHU CEKTOPM 38 BOCTIOCTABYBahe
Ha MTPOaKTUBEH, MYJITUCEKTOPCKI u
MYITAIUCLHUTITIMHAPEH TTPUCTATT.

KnyuHu 360poBu: cajiMOHe 1031, MaKCHUMaJsiHa
TeMrieparypa, KaumaTcku npomenu, Ckorlje,
MakeioHuja

Introduction

There are over 2500 different serotypes of
Salmonella, but the two most commonly
reported, S. Typhimurium and S. Enteritidis,
together account for at least 70% of reported
human infections in Europe’. This would imply
that in the European Union (EU), (population
of around 500 million on the 15t of January,
2008), the approximately 130,000 verified
human salmonellosis cases would translate
intonot less than 1 million and possibly as high

as 15 million cases of clinical salmonellosis per
year. A similar range of not less than 1 up to
6 million cases per year has been reported by
the serosurveillance studies?. Transmission
of infectious disease is determined by many
factors, including extrinsic social, economic,
climatic, and ecological conditions, and
intrinsic human immunity®. The EU incidence
was 31.1 cases per 100 000 population (151 995
confirmed cases) with eggs being the biggest
contributors to these outbreaks followed by
fresh poultry and pig meat. Higher ambient
temperatures increase replication cycles of
food-borne pathogens, and prolonged seasons
may augment the opportunity for food
handling mistakes - in 32% of investigated
food-borne outbreaks in Europe “temperature
misuse” is considered a contributing factor?.
Temperature may affect both the causes of
infectious diseases and their carriers (vectors)
or water supplies. Higher temperatures
speed up the metabolism of the vectors and
accelerate their need to feed; human contacts
with carriers become more frequent and the
probability of infection for humans increases
accordingly. Variation in the minimum
temperature may affect the survival of the
vectors; for instance, warmer winters - which
may reasonably be expected in the future -
are likely to increase the vector population.
Climatic factors influence the growth and
survival of pathogens, as well as transmission
pathways®. Many infectious agents, vector
organisms, non-human reservoir species, and
rate of pathogen replication are sensitive to
climatic conditions®. Salmonella bacteria, for
example, proliferate more rapidly at higher
temperatures, as well as in animal gut and
food. In regions where low temperature, low
rainfall, or absence of vector habitat restrict
transmission of vector-borne disease, climatic
changes could tip the ecological balance and
trigger epidemics. Epidemics can also result
from climate-related migration of reservoir
hosts or human populations’. Few studies
have looked at environmental temperature
and Salmonella or food-borne infections
generally'®. Higher ambient tempe-ratures
have been associated with 5-10% higher
salmonellosis notifications for each degree
increase in weekly temperature, for ambient
temperatures above 5°Cl. The detection
and attribution of health effects to these
changes has become a key research challenge.
Climate warming is projected to continue and
accelerate, so that by the end of this century
global mean temperature will have increased
and the effects on health at the upper end of
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the range are more difficult to predict and
likely to be more seriously adverse®. The mean
temperature on the surface of the Earth has
increased. The 100-year linear trend (1906-
2005) in global average surface temperature
is 0.74 °C (0.56 °C to 0.92 °C). An increase of
2.3-6°C may reasonably be expected within
the next 100 years, depending on the scenario
in place®. Research on the health impacts
of climate change addresses three main
topics: current associations between climate
and disease, the effect of recent changes in
climate, and the evidence base for projecting
the future impacts of climate change on
health. Climate change is linked to human
health in a complex manner. There are direct
impacts, such as diseases and conditions that
may result in morbidity or mortality related
to extreme temperatures, and other, more
indirect health effects such as diseases related
to consumption of contaminated drinking
water, food-borne or vector-borne diseases
and zoonoses, or health conditions related
to lack of food and water. Climate change
associated diseases are estimated already to
comprise 4.6% of all environmental risks!.
The increasing trend of air temperature in the
second half of the 20th century was registered
with significantly higher mean annual air
temperature in relation to average for the
period 1961-1990 for all meteorological stations
in R. Macedonia and particularly for the last
twenty years that have been recorded as in
2000, 2001, 2007 and 2008, retrospectively™.
Although seasonal variation is a well-
known phenomenon in the epidemiology of
enteric infections, simple analytical tools for
examination, evaluation, and comparison of
seasonal patterns are limited. This obstacle
also limits analysis of factors associated with
seasonal variations.

The objectives of this paper are to outline the
notion of seasonality, to define characteristics
of seasonality, and to demonstrate a tool
for assessing the seasonal pattern and the
effect of one environmental factor (ambient
maximum temperature) on such a pattern.
To better understand any potential impact of
season and warmer temperature in particular
on salmonellosis as enteric infections in R.
Macedonia, we investigated the relationship
between ambient maximum temperature
and weekly reports of confirmed cases of
Salmonella in Skopje between 1998 and 2008.

Materials and methods

Data on reported cases of Salmonella infection
for the period 1998-2008 were obtained from
the national surveillance centre, i.e., Institute
for Public Health of R. Macedonia for the city
of Skopije (capital) and countrywide. Data of
average maximum weekly temperature for
the same period were obtained from the
National Hydrometeorological Office. The
following age groups were also modelled:
young children (0-6 vyears), children (7-14
years); adults (15-59 years); and the elderly (60+
years). We investigated the epidemiological
characteristics of salmonellosis both at the
national level and in the city of Skopje using
a retrospective research as a method of
analysis. We created a Seasonal Index for the
same period for monthly distribution of the
reported cases for Skopje and for the entire
country. The monthly number of reported
Salmonella cases for Skopje was related to the
average monthly temperature on the same
month using Regression statistical analyses.
For the analytical approach we made use of
Poisson regression model. These techniques
helped usin assessing any short-term effects of
temperature on the disease. The Statgraphics
Centurion software package was used.

For the predicted burden of the ambient
temperature for Skopje and for determining
the current burden of the period 1998-2008 as
attributable factor for salmonella incidence,
the following model was used:

PB=FB-CB

CB,_ .. (°C)=MT (1991...2000)

mon! mont

15(2001...2008)-MT

months

PB-Predicted burden as estimation of difference between
future burden and attributable Current burden; FB-
Future burden of the monthly mean temperature due
to Climate change estimated by scenario , CB- Current
burden as attributable fraction of the monthly mean
temperature due to Climate change, AT- Monthly mean

temperature;

Then the current burden of the weather
temperature was compared by forecasting
the future burden due to climate change in
the period ranging 2025-2050 and 2075-2100
for the central region of Macedonia where the
city of Skopje belong. The scenario from the
Second National communication on climate
change was used.
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Results

During the period 1998 - 2008 3890
salmonella human cases were registered or
1.951 (50.1%) reported cases among males and
1.939 (49.9%) among females on the territory
of the Republic of Macedonia. The mean
monthly average of salmonellosis was 28.96.
S. Entiritidis with 90% and S. Typhimurium
with 8% were predominant serovars causing
human infections in R. Macedonia® The
epidemiological characteristics for reported
salmonella cases for Skopje show that 1085
salmonella cases were reported for the
same period with average of 8.22 cases per
month. Specific morbidity distribution of
salmonellosis (rate per 100.000) in Skopje and
countrywide are shown in Figure 1.

Figure 1. Reported Salmonella cases in

humans in Macedonia and Skopje, 1998-2008
(Mb/100.000)
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While a decreasing tendency was registered at
national level, the analysis for Skopje showed
an increasing tendency of new salmonella
registered cases. The salmonellosis morbidity
rate for Skopje in 1998 was 8.3/100.00; in 2000 it
was 24.6/100.000 and in 2008 41.2/100.000. The
analysis of specific Salmonellosis morbidity by
age groups in Skopje showed higher morbidity

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

among 0 to 6 vyear--old children with
646.1/100.000 and the lowest among adults
aged 30-39 years with 90.3/100.000 (Tab. 1)

On national level, the higher morbidity was
also registered among 0 to 6 year-old children
with 622.1/100.000, but the lowest was noted
among the elderly (60 years or older) with
97,8/100,000,

The highest values of the Seasonal Index
for Salmonella cases were registered in the
summer months, ie. June with 160.15%,
July with 188.6%, August with 171.34% and
September with 182.49%. The lowest reported
Salmonella cases were registered in February
with 20.72%. (Fig. 2)

Figure 2. Seasonal Index for reported
Salmonella cases in Macedonia and Skopje for
the period 1998-2008 - distribution by months
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Furthermore, in Skopje, the highest values of
the Seasonal Index for Salmonella cases were
registered with two peaks in summer months
(September with 201.6%, and June with 130.5%).
The lowest reported Salmonella cases were
registered in February with 24.33%. The largest
percentage of outbreaks of salmonellosis in
the analyzed period was registered in the
months with the highest seasonal index. A
total of 42 outbreaks of salmonellosis or an

Table 1. Specific Salmonelosis morbidity (per 100.000) by age groups for Skopje and Macedonia

during the period 1998-2008

— Age groups
Health Indicators ;*g
0-6 | 7-9| 10-14 | 15-19 | 20-29 | 30-39 | 40- 49 | 50-59 | >60
Skopje (Number of | ypes | 537 | g5 | g5 8 131 81 9% 8 97
Salmonella cases)
Specific Mb,/100000 | 1424 | 6461 |4009 | 239 | 1987 | 1418 | 903 | 176 | 108 | 1038
Macedonia (Number of | 095 | 405 | 334 | 459 | 207 | 416 0 | s | o | 310
Salmonella cases)
Specific Mb,/100000 | 1907 | 6221 | 4316 | 307 | 1832 | 1285 | 1316 | 1313 | 1074 | 978
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average of 5 outbreaks per year was registered
for the same period with a total of 6015
exposed. In these outbreaks according to data
obtained from epidemiological surveys, 1.871
persons (31.1% from a total number of exposed)
were registered as salmonella cases and 608
patients were hospitalized or 32.4% from the
total number of registered patients. Fatal
outcome was not observed in these outbreaks.
The rate of multiplication of Salmonella is
strongly related to temperature in the range
from approximately 70 to 370C, providing
opportunities for ambient temperatures
to affect the numbers of bacteria in food at
various stages in the food chain. For Skopje
the correlation coefficient equals 0.5452,
indicating a moderately strong relationship
between the variables. We removed from the
model 8 unusual Studentized residuals. The
results of fitting a Poisson regression model to
describe the relationship between Salmonella
cases per months in Skopje and maximum
monthly mean temperature showed a
statistically significant relationship between
the variables at the 95.0% confidence level
for p=0.00 (p<0.005). The adjusted percentage,
which is more suitable for comparing models
with different numbers of independent
variables, is 38.85% (Figure 3). The 1 month lag
time shows Pearson Correlation coefficient
= 0512 and 2 month lag shows Pearson
Correlation coefficient = 0.493. In our opinion,
the higher and sustained temperatures for
longer periods of time are likely to lead to
increasing cases of salmonellosis. The time lag
of 1 month of rising salmonella cases suggests
that temperatures might be influential earlier
in the production phase.

Figure 3. Plot of fitted Poisson Regression
Model (95% Confidence limits) for Skopje
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The estimated rate ratio for Skopje is
1.052, which means that under conditions

of increasing of the maximum monthly
mean temperature of 1°C the salmonellosis
incidence will increase for 5.2% per month.
Thus, we detected the current burden of
the weather monthly mean temperature for
the city of Skopje as follows: January (0.4°C),
February (-0.3 °C), March (2.1 °C), April (0.5 °C),
May (0.4 °C), June (-0.5 °C), July (0.3 °C), August
(0.7 °C), September (-0.7 °C), October (1.1 °C),
November (-0.7°C), December (1.1°C). According
to the scenario the largest increase of air
temperature in the Republic of Macedonia is
expected in the summer season (1.4-5.4°C) (3).
We projected the changes of future burden of
mean monthly air temperature (°C) by seasons
(Tab.2).

Table 2. Projected changes of future burden of
mean monthly air temperature (°C) by seasons
for Skopje in the 21t Century

2025 2050 2075 2100
Seasons FB | PB | FB | PB | FB | PB | FB | PB
Winter 08 | 04 |17 |13 25] 19| 3 |26
Spring 08 | 05 [ 15| 1 |22 ] 1232122
Summer 14 1017 | 25 [ 233 ] 41 | 393 | 54 |523
Autumn 09 | 037 | 17 | 133 | 28 |243| 37 |333

Our model for estimation of predicted burden
of temperature by determining the current
burden as attributable factor for salmonella
incidence from the scenario based future
burden estimation showed an increasing
tendency for 2025, 2075 and 2100 in the 21st
century for Skopje, especially during summer
and autumn. Even for 2025 we predicted less
temperature changes than in spring and
winter.

Although empirical downscaling projections
of climate change on a local level contain
uncertainties relating to the results, they
present a step forward towards the need for
implementing adaptation measures now.

Discussion

The association between monthly salmo-
nellosis notifications and temperature in
five Australian cities was investigated™.
The results showed a significant positive
association between mean temperature
of the previous month and the number of
salmonellosis notifications in the current
month, with the estimated increases for a
1°C increase in temperature ranging from
4% to 10% depending on the city. In the city
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of Skopje under conditions of increasing of
the maximum monthly mean temperature
for 1°C the salmonellosis incidence increases
for 5.2% per month. The association between
laboratory-confirmed cases of salmonellosis
and monthly temperatures in 10 European
countries were analyzed®. The estimated
change in incidence above a common 6°C
threshold ranged from 0.3% in Denmark to
12.5% in England and Wales. The strongest
effects were found for temperatures 1 week
before the onset of illness rather than the
longer lag of 1 month found in the Australian
study. In this study a food poisoning by
salmonellosis was  positively  associated
(P<0.05) with the temperature in the previous
month. Recently, the effects of temperature
on reported cases of a number of food-borne
illnesses in England and Wales have been
investigated. Thereweresignificantreductions
also in the impact of temperature on food-
borne illnesses over time®. The Canadian
Study showed that for Alberta, the log
relative risk of Salmonella weekly case counts
increased by 1.2% for every degree increase
in weekly mean temperature’”. The burden
of diseases caused by food-borne pathogens
remains largely unknown. Food is an excellent
vehicle by which many pathogens (bacteria,
viruses/prions and parasites) can reach an
appropriate colonisation site in a new host.
Although food production practices change,
the well-recognised food-borne pathogens,
such as Salmonella spp. and Escherichia coli,
seem able to exploit novel opportunities, for
example fresh produce, and even generate
new public health challenges, for example
antimicrobial resistance'. In 2010, European
Food Safety Agency (EFSA) estimated the
overall burden of human salmonellosis in
the European Union (EU) between €0.2 billion
and €3 billion per year and disease burden
of 0.02-0.5 million Disability Adjusted Life
Years (DALYs) per vyear for the EU. At the
EU-level, the under-ascertainment ratio of
clinical illness is expected to range between
5 and 100 in different Member States (MSs)2.
The analysis for Skopje showed an increasing
tendency of new salmonella registered
cases. The salmonellosis morbidity rate for
Skopje in 1998 was 8.3/100.00; in 2000 it was
24.6/100.000 and in 2008 41.2/100.000. The
analysis of specific Salmonellosis morbidity
by age groups in Skopje and in Macedonia
showed higher morbidity among 0 to 6 year-old
children. Furthermore, in Skopje, the highest
values of the Seasonal Index for Salmonella
cases were registered with two peaks in
summer months (September with 201.6%,

and June with 130.5%). The lowest reported
Salmonella cases were registered in February
with 24.33%. The Seasonal Index determined
the seasonality of Salmonella poisoning onset
among the humans both for Macedonia and
Skopje . Weather effects, especially related
to temperature, act in an indirect manner as
regarding transmission of infectious diseases.
Indeed, an analysis of food-borne illnesses
from England and Wales showed that the
impact of the temperature of the current
and preceding week decreased over the
past decades, indicating that the potential
risk from elevated temperatures related to
climate change can be counteracted through
concerted public-health action®. Roughly
one-third of the transmission of salmonellosis
(population attributable fraction) in England
and Wales, Poland, the Netherlands, the
Czech Republic, Switzerland and Spain can
be attributed to temperature influences®.
According to our investigation the higher and
sustained temperatures for longer periods of
time are likely to lead to increasing cases of
salmonellosis. The time lag of 1 month of rising
salmonella cases suggests that temperatures
might be influential earlier in the production
phase. Generally, it is expected (with some
presumption of uncertainty) that the effect
of rapid climate change on human health will
be negative. This will be especially the case in
some low-income countries and countries in
transition, notwithstanding the fact that their
contribution to gas emissions that exacerbate
the greenhouse effect is negligible (except
some countries in rapid transition, e.g. India
and China). Adverse effects of climate change
might prolong the season of transmission
of certain significant vector-borne diseases
and tend to change their geographical
distribution, potentially allowing them to
spread into regions characterized by lack of
immunity among the population and/or lack
of well-organized health care infrastructure?.
The largest increase of air temperature in the
next decades for the Republic of Macedonia
is expected in the summer season, associated
with a strong decrease in precipitation.
Climate change in the Republic of Macedonia
will have an impact in terms of higher air
temperatures and reduced rainfall during the
summer period. The scenarios show that the
total available amounts of water (the river
basin of the Vardar river) for the year 2100
will most probably be 18% less than today
(estimates vary between 13% and 23%)12,22.
Our predicted burden of temperature
estimation showed an increasing tendency
for 2025, 2075 and 2100 in the 21st century
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for Skopje, especially during the summer
and autumn. Even for 2025 we predicted
less temperature changes than in spring and
winter. The local projections of climate change
indicate that different climatic regions of
Macedonia will respond slightly different on
large-scale climate changes. The difference
between increase in temperature in summer
season and weaker in winter season is evident
with almost double for 2100.

Conclusions

The incidence of Salmonella cases among
humans in the Macedonian population varies
seasonally, and may be expected to be changed
in response to global climate changes. The
limitations of our study are the small numbers
of reported cases? and under-reporting or late
notifications. The results suggest that ambient
temperature can be a potential predictor of
Salmonella infections at a seasonal scale.
It is clear that one overall challenge is the
generation and maintenance of constructive
dialogue and collaboration between public
health, veterinary and food safety experts,
bringing together multidisciplinary skills and
multi-pathogen expertise. Such collaboration
is essential to monitor changing trends in the
well-recognised diseases and detect emerging
pathogens. It is also necessary to understand
themultipleinteractionsthese pathogens have
with their environments during transmission
along the food chain in order to develop
effective prevention and control strategies.
Reducing the effects of communicable
diseases related to climate change requires
continuous  epidemiological  surveillance,
as well as preparedness to take immediate
epidemiological measures to respond to the
threats. Thus, regardless of climatic factors,
health-behavior interventions and food-
safety regulations should be able to attenuate
some of the possible negative consequences
on public health. Indeed, bacterial enteric
infections have recently started to decrease
throughout Europe, in part due to control
measures, i.e. Hazard Analysis Control
Critical Point (HACCP) Systems, Good Hygienic
Practice (GHP), Good Manufacturing Practice
(GMP) etc.

Acknowledgment

This Study was conducted (under the activities
for Macedonia) within the project “Protecting
health from climate change” implemented

by the World Health Organization, Regional
Office for Europe with support of the German
Federal Ministry for the Environment, Nature
Conservation and Nuclear Safety.

References

1. van Pelt W, de Wit MA, Wannet W], Ligtvoet EJ,
Widdowson MA, van Duynhoven YT. Laboratory
surveillance of bacterial gastroenteric pathogens in
The Netherlands. 1991-2001. Epidemiol Infect 2003;
130:431-441.

2. European Food Safety Authority. Scientific Opinion
on a quantitative estimation of the public health
impact of setting a new target for the reduction of
Salmonella in laying hens. The EFSA Journal 2010;
8(4):1546

3. Weiss R, McMichael AJ. Social and environmental
risk factors in the emergence of infectious diseases.
Nat Med 2004; 10: S70-76.

4. European Food Safety Authority. The Community
Summary Report on Trends and Sources of
Zoonoses and Zoonotic Agents in the European
Union in 2007. The EFSA Journal 2009, 223:1-215.

5. Food and Agriculture Organization of the United
Nations (FAO); Climate Change: Implications for
Food Safety (2008).Rome: Food and Agriculture
Organization of the United Nations, 2008. (accessed
April 15, 2009)http://www.fao.org/docrep/010/
i0195e/i0195e00.htm .

6. Pascual M, Dobson A. Seasonal patterns of
infectious diseases. PLoS Med 2005; 2: e5.

7. Hales S, Kovats S, Woodward A. What El Nico can
tell us about human health and global climate
change. Global Change Human Health 2000; 1: 66-77.

8. Bentham G, Langford IH. Environmental
temperatures and the incidence of food poisoning
in England and Wales. Int ] Biometeorol 2001; 45:
22-26.

9.  Kovats S, Campbell-Lendrum D, McMichael AJ,
Woodward A., Cox J. Early effects of climate change:
do they include changes in vector-borne disease?
Philos Trans R Soc Lond B Biol Sci 2001, 356: 1057-
68.

10. Bates BC, Kundzewicz ZW, Wu S, Palutikof JP, Eds.,
Climate Change and Water. Technical Paper of the
Intergovernmental Panel on Climate Change, IPCC
Secretariat, Geneva, 2008,

11. - World Health Organization. World Health Report.
World Health Organization Secretariat, Geneva,
2002

12. Ministry of Environmental and Physical Planning.
Second National communication on climate change
under the United Nation Climate Change Convention.
Ministry of Environmental and Physical Planning
Secretariat, Skopje, 2008

13. Institute of Public Health of the R. Macedonia.
Health status of the population in the R.
Macedonia, Skopje, 2010

14.  D'Souza RM, Becker NG, Hal, G Moodi, KBA. Does
ambient temperature affect foodborne disease?
Epidemiology 2003, 15, 86-92.

15. Kovats RS, Edwards S], Hajat S, Armstrong BG, Ebi
KL and Menne B. The effect of temperature on food
poisoning: a time-series analysis of salmonellosis in
ten European countries. Epidemiol Infect. 2004: 132,
443-453,

16. Lake IR, Gillespie IA, Bentham G, Nichols GL,

Lane C, Adak GK, Threlfall EJ. A re-evaluation of




17.

18.

19.

VOL 3. NO.1 2011

the impact of temperature and climate change

on foodborne illness. Epidemiol Infect. 2009
Nov;137(11):1538-47.

Fleury M, Charron DF, Holt JD, Allen OB, Maarouf
AR. A time series analysis of the relationship

of ambient temperature and common bacterial
enteric infections in two Canadian provinces. Int J
Biometeorol. 2006; 50(6):385-91.

Newell DG, Koopmans M, Verhoef L, Duizer E,
Aidara-Kane A, Sprong H, Opsteegh M, Langelaar
M, Threfall J, Scheutz F, van der Giessen J, Kruse H.
Food-borne diseases - the challenges of 20 years ago
still persist while new ones continue to emerge. Int
] Food Microbiol. 2010 May 30;139 Suppl 1:5S3-15.
Semenza JC, Menne B. Climate Change and
Infectious Diseases in Europe. Lancet ID.
2009;9:365-75.

20.

21

22.

Lake IR, Gillespie IA, Bentham G, et al. A re-
voltutionary of the impact of temperature and
climate change on foodborne illness. Epidemiol
Infect 2004; 132:443-53

Confalonieri U,. Menne B, Akhtar R.,. Ebi KL,
Hauengue M., Kovats RS, Revich B, Woodward

A. Human health. Climate Change Impacts,
Adaptation and Vulnerability. Contribution of
Working Group II to the Fourth Assessment Report
of the Intergovernmental Panel on Climate Change,
M.L. Parry, O.F. Canziani, J.P. Palutikof, P.J. van der
Linden and C.E. Hanson, Eds., Cambridge University
Press, Cambridge, UK, 2007.

Ministry of Environment and Physical Planning
First National Report to the UN Framework
Convention on Climate Change Ministry of
Environment and Physical Planning Secretariat,
Skopje, 2003




APXHNBHU HA JABHOTO 3/IPABJE

CrpyueH Tpya

BE3BEJJHOCTA HA XPAHATA BO OAHOC HA
KOHTAMMHALIUJA CO TELLKM METAJIU 3A
NEPUOAOT Of] 2001 102008 rOAUHA

FOOD SAFETY REGARDING CONTAMINATION
WITH HEAVY METALS FOR THE PERIOD FROM

2001 TO 2008

Buoneta KapamaHam-/lazaposcka !, [[lopaaHa Puctoscka !, bunjaHa MaHeBcKa 1

VipeHa bojaiimesa !

MHcltuutuyd 3a jasHo 3gpasje Ha Pelybnuka MakegoHuja

U3Bapok

Bogeg. llenta Ha TpynoT Oelle fa ce U3BPIIN
nperies, Ha KOHTaMUHaIMjaTa CO  TelIKH
MeTajli Ha XpaHara JijocTarHa 710 HacejeHUeTo
Ha Penybnuka MakegoHuja, 3a I[epUOIIOT
2001-2008rogm., co T1ocebeH  akLeHT Ha
KOHTAMMUHAIMja CO OJIOBO U KaJIMUYM, KaKo
M KOM TIPyHM IIpexpaHOeHU IIPOU3BOAU ce
HajueCcTo KOHTaMUHUPAHU CO OJIOBO U KaJIMUYM.
MeToau. MI3BplileHa e peTpocTieKTUBHA aHaIn3a
Ha TIOZIaTOLIMTE 3a XeMUCKa KOHTaMKHAallMja
Ha XpaHarta, aHaau3upaHa BO VHCTUTYTOT 3a
jaBHO 3mpaBje Ha Penybnuka MakepoHuja, 3a
HCTIUTYBAHUOT TI€PUO]I.

PesynraTu. bBpojor Ha  HeWCIIpaBHUTE
MMPUMEPOLU, OJAHOCHO ITPOLIEHTOT € TTOBHCOK
Kaj rnpexpaHOeHuTe MPOU3BOAW OfI HOMALIHO
IIPOM3BOJICTBO KOj ce aBM»KK of 0 110 6,6%. Kaj
HUCTIUTAaHUTE TIPUMEPOLI Off YBO3 IPOLIEHTOT
Ha HeucrpaBHUTE MOCTPU ce NBWKU of O 1o
0,09%. CpenHaTa KOHLIEHTpallja Ha OJI0BO BO
rpyraTa MjeKo U MJIeUHU TIPOU3BOIU Ce NBUKI
ox 0.001mr/kr Bo 2001 rog. mo 0.007Mmr/Kr BO
2008 rop.; kaj sxkurapku oz 0.006Mr/kr Bo 2001
rofi. o 0.194mr/kr Bo 2008 rog.; Kaj rpyrara
osoje ce auykK of1 0.001mr/kr Bo 2003 rog. 1o
0.150mr/xr Bo 2002 rop. Kaj rpymnara 3egeHuyK
ox 0.018mr/kr Bo 2001 roz. go 0.176mr/kr 2006
roz. CpepHaTa KOHLIEHTpalydja Ha OJIOBO Kaj
rpyrnarta Mmpou3BOM 07 OBOIllje ce MBUKU Of
0.001mr/kr Bo 2003 rog. go 0.003mr/kr Bo 2008
rosi. Kaj mpousBofuTe of rpyrara 3eeHdYyK

CpefHaTa KOHLIEHTpaLja Ha OJI0BO Ce IIBWKU
on 0.720mr/kr Bo 2002 rom. mo 0.001mr/kr
Bo 2004 rop. CpepmHara KOHLEHTpalMja Ha
KaJMUYM Kaj 3e7IeHuyKOoT ce aBuyku of1 0.004Mr/
Kr Bo 2004 ron. go 0.013mr/kr Bo 2006 rog.

3aKydoK. KoHTaMMHanMjaTa CO  OJIOBO
1 KAaIMUYM 3HAUWUTE/IHO € TIIOrojieMa Kaj
NnpexpaHOeHUTe IPOU3BOOM OFf AOMAIIHO
IIPOU3BOACTBO BO OOHOC Ha IIpexpaHOeHUTe
IIPOU3BOAM Ol YBO3, I1a 3aT0a e IIOTPeOHO [1a ce
3rojieMu OpOojoT Ha aHAaJIU3UPAHU TTPUMEPOLIU
O[] JOMAIIHO ITPOM3BOICTBO. [Ipon3Boau Kou
[TOKa)KyBaaT IIOBUCOKM KOHLIEHTpaluK Ha
OJIOBO Ce JKUTapPKUTE, 3€JIEHYYKOT 1 OBOLI|eTO, a
KaIMUYMOT € JIeTeKTUPaH CAMO BO 3€JIeHUYKOT.

Knyunu 36opoBu: npexpaHOeHU MTPOU3BOIH,
0JIOBO, K&JIMUYM, KOHTaMUHAIU]a, MaKCUMAaTHO

O03BOJIeEHa KOHLEeHTpalja

Abstract

Background. The aim of the study was to
make a survey on the food contamination
with heavy metals for human consumption
in the Republic of Macedonia for the period
from 2001 to 2008, with particular interest on
contamination with lead and cadmium.
Methods. Retrospective study on data for
chemical contamination of food, tested in
the Institute of Public Health of Republic of
Macedonia.

Results. Percentage of improper samples
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was higher in food products from domestic
production which was in range from 0 to 6.6
%, but in tested samples from import food
products percentage was in range from 0 to
0.09%. Mean concentration of lead in milk
and milk products was from 0.001 mg/kg to
0.007mg/kg, in cereals from 0.006 mg/kg to
0.194 mg/kg, in fruit from 0.001 mg/kg to 0.150
mg/kg, in vegetables from 0.018 mg/kg to 0.176
mg/kg, in fruit products from 0.001 mg/kg
to 0.003 mg/kg. In group vegetable products
lead concentration was in range from 0.001
mg/kg to 0.720 mg/kg. Mean concentration
of cadmium in vegetables was in range from
0.004 mg/kg to 0.013 mg/kg.

Conclusions. Contamination with lead and
cadmium was higher in food products from
domestic production compared with import
food products. Therefore, it is necessary to
increase the number of tested food samples
from domestic origin. Food products with
higher concentration of lead were cereals,
vegetables, fruit, and cadmium was detected
only in vegetables.

Key words: food products, lead, cadmium,
contamination, maximum allowed concentra-
tion.

Bosep

XpaHarta ru  pedJiekThpa  YCJIOBUTE  BO
’KMBOTHATA CpeuHa 1o/, KOU ce MPON3BeIyBa,
MOATOTBYBA M KOHCYMUpa. JJOKOJIKY BO Koja
owio dasa xpaHara e eKCIIoOHMpaHa Ha
MOTeHIMja/THO IITeTHU areHCH TTOCTOM MOKHOCT
3a Hej3MHa KOHTaMWHAlMja, a CO Toa M PUBMK
3a IojaBa Ha IITeTHU eheKTH BP3 3[paBjeTo Ha
JIyIeTo.

JlyreTo oueKyBaaT XpaHaTa LITO ja KOHCYyMUpaar
Ia 6upe 34paBCTBEHO McIpaBHaA U Oe3benHa
M Ja MMa IO3UTUBHO [I€jCTBO BP3 HUBHOTO
3npasje. Ho, Taa Moke Ja [iejcTByBa U
HEraTUBHO aKO COAP:KM areHcu (OMOJIOLIKHU,
XeMUCKM U (DU3NUKK) KoM  MOKaT Jia
npeaus3BUKaar 3ab0J1yBarba. XeMUCKU areHcu
ce pasHM XEeMMCKM CYIICTAaHLUK KOM MMaaT
OTPOBHO (TOKCUYHO) [IejCTBO BP3 3IpaBjeTo Ha
JIVI'eTO, ¥ KOM MOYKaT Jla Mpean3BUKaaT akyTHI
3a00jIyBaba ako Ce IIPUCYTHU BO BUCOKU
KOHLIEHTPALIMKM, KaKo IIpM HEeKOM XaBapuu
WM MHUUZeHTH. VcTo Taka, The MOKaT Ja
NpeAus3BUKaaT XPOHWUHM 3a00iyBarba IpU
IIOJIOrOTpajHa  M3JI0’KEHOCT,  OJHOCHO  TIO
[OJIO/II BPEMEHCKM TePUO]] Ha KOHCYMUPAhe
3arajieHa XxpaHa (0J10Bo, KaJIMUYM, JKMBa, apceH
U CITUUHO).

OmnoBoTO MpeTcTaByBa OIMIIT  3arajyBay
Ha JKMBOTHATa CpeauHa, a  Herosara
KOHIIEeHTpalldja Bapupa BO 3aBUCHOCT Of
PETrMOHOT, OfI W3BOPUTE Ha eMuUcHja W Of
TEeXHOJIOIIKMOT Ipoliec Ha IMpepaboTKa Ha
npexpaHbeHuTe npousBoau. IlocebeH axkLeHT
ce CTaBa Ha cjiefielbe Ha KOHIIeHTpalMuTe Ha
0JIOBO BO OCHOBHUTE MTpexXpaHbeHU ITPOU3BOIN,
KOMITUPH, TTUEHUIIa, OPHU3, 3eJIjecT 3eJIeHUYK,
KOH3epBMpaHa XpaHa M MOpPCKA XpaHa.
3e/IeHUYyKOT OAr/ieAyBaH BO WHIYCTPUCKU
obiacTy UM obacTy Bo O/IM3MHa Ha PYOHULIN
MOJKe [a COAP/KW BUCOKM KOHIIEHTallUd Ha
0JIOBO KOe TIOTeKHYBa O aTMOC(hepcKOTO
TasIoKee. BynHepabuinu Py ce
NpeAyIWIMIIHA 1 VIWINIIHA fela, TOWJIKH,
OpeMeHU, XPOHUUHN OOJIHU Off OIICTPYKTUBHU
benofpobHM 3a00s1yBaba U cTapy jiuLa’.
XpaHaTta e [IOCTOjaHO eKCIIOHMpaHa U
Ha KaJMWUYM, TI0CeOHO BO PETrMOHUTE CO
VHIIYCTPUCKA KOHTAMMHallWja, yroTpeba Ha
a30THU I'yOpMBa KOU COAPMKAT KaIMUYM U
TasIor oJ1 OTIaiH1 BOJIM. XpaHaTa MMa 3HavajHO
YJeCTBO BO IHEBHATA U3/IOKEHOCT HAa KaIMUYM,
KOj o7 aMOMEeHTaTHUOT BO3AYX ITPEMUHYBA BO
royBaTa MpeKy CYBO WM BJIa)KHO TaJIOKerhe
Y Hapjerysa BO CHUHIIUPOT Ha MCXpaHa.
KoHileHTpalnujara Ha KaMUYM BO KOMIIMPUTE
U APYTUOT 3€/IeHUyK, KaKo U BO JKUTOTO, €
MOBMCOKA BO PErMOHUTE Kajle IUTO TTOCTOU
MeTasiHa eMucuja. HajBUCOKM KOHLIeHTpaluun
IIOCTUTHYBA BO PUOUTE M MOPCKHUTE TIJIOIOBU
1 BO BHATpelIHWUTe OpraHu Ha >KMBOTHUTE, a
HajHUCKM KOHIIeHTpalliy Ha KaJMUYM MUMa BO
MJIEKOTO, jajiiaTa, OBOIIjeTO ¥ MecoTo">.
Crniopepn ynarctBata Ha C30 ox 2000 rog.
rogviiHaTa  aMmOMeHTajiHa  KOHIIeHTpaluja
Ha ojsioBo m3HecyBa op 0.01-2 ug/m3. ['maBen
M3BOP Ha OJIOBO BO OPraHWM3MOT € XpaHaTa
n Ttoa ox 100-500pg pgHEBHO, a Hajmobap
VHAMKATOP 3a EeKCIIO3MIMja Ha OPraHu3MOT
Ha OJIOBO e OfpellyBalmeTo Ha Herosara
KOHIIeHTpalrja Bo KpBTa. HopmanHOTO HMBO
Ha OJIOBOTO BO KpBTa BO pypajiHa cpearHa
nsHecyBa 2.5ug/dl, a KpUTMUHOTO HMBO Ha
0JIOBOTO BO KpBTa u3HecyBa 25pg/dl. Kora
HUBOTO Ha OJIOBO BO KPBTa Ha €KCIIOHUPAHOTO
HacejeHue e riorojiemo of 15ug/dl Tpeba ma ce
npeseMaT ofpefleHr MepPKM 3a peAyKiiuja Ha
eKcrio3uujaTa>.

[onem ©Opoj nybnuKaLuy BO CBETOT IO
MOTBP/yBaaT MYTareHoTo, TepaToreHOTO W
KaHIeporeHoTo 1ejcTBO Ha 0710BOTO. OJIOBOTO
e wiacuduimpano Bo rpyrnara 2B on IARC
(MerynapopHa areHiyja 3a UCTPasKyBarbe
Ha pak) - MOKEH XyMaH KapLUHOI'eH areHc
(HEeJIOBOJIHO JIOKa3MW Kaj JIyIr'eTo, [IOBOJIHO Kaj
JKUBOTHUTE). [lopajy IUTEeTHOTO [1ejCTBO Ha
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OJIOBOTO BpP3 TIOJIOBUTE >KJIE3[IM UMa YeCTU
abopTyCcy U MPTBOPOJIEHM [iella Kaj )KeHU Kou
ce eKCIIOHMpaHM TIOJIor0 BpeMe Ha OJloBO.
IlHeBHMOT BHec Ha KaJMWyMm u3HecyBa of 10
no35ug. TARC ro kmacubuimpa KagMUYMOT
M HeroBure coeAuHeHWja Bo rpymna 1
KaHI[epOoreH! 3a YOBEKOT, OTKAKO CO JJOBOJTHO
OKa3W ce TIOKaka Jeka KaJMUYMOT MOyKe
Ia npenusBUKa 0eonpobeH pak Kaj JIyreto u
’KMBOTHUTE TTPEKY BOUIIYBarmbe*.

uctutyToT 3a jaBHO 3/1paBje Ha P. MakeioHuja,
BO paMKWTe Ha TpeBeHTMBHATA IMIporpama 3a
3/IpaBCTBEHA 3allTUTA BPIIM WCIIMTYBarbe U
crenere Ha OesbefHOCTA Ha XpaHara, TOKMY
CO 1IeJ1 paHO OTKPHBAahe Ha KOHTAaMUHAIIMja Ha
XpaHaTa U Tpe3eMarbe MepPKU 3a HaMajTyBarbe
Ha M3/10’KeHOCTa Ha TornyaiujaTa’.,

[lenraHa TpyoT Oellle fa ce M3BPIIM ITperyie ] Ha
KOHTaMMUHAIIMjaTa Ha XpaHaTa CO TeITKU MeTaJIl
JocTariHa [0 HacejeHMero Ha Penybnmka
Makesionuja 3a nepuogor 2001-2008roz, co
rnocebeH akIeHT Ha KOHTaMMHALja CO OJI0BO
1 KaJMUYM, Kako M KOU TPYINU MpexpaHOeHn
MPOM3BOM Ce HAjuecTo KOHTAMUHHPaHU CO
OJIOBO M KaJIMUYM.

MaTtepujan u MmeTogmu

Bo oBaa peTpocrieKTUBHA CTyOMja M3BpIIeHa
e aHaaM3a Ha TIoflaToI[MTe 3a XeMUCKa
KOHTAaMUHAallWja Ha XpaHara, aHaJau3upaHa BO
oBjlacTeHara JjabopaTopuja  3a MCIIMTYBambe
Ha Oes3benHocTa Ha XpaHaTa BO VHCTUTYTOT
3a jaBHO 31paBje Ha Perybimka MakezmoHwuja,
3a nepuozoT of; 2001 mo 2008ron. AHanusure
3a 0JIOBO U KAJIMWUYM Ce BPIIEHU CO aToOMCKa
ariCopITIMOHA CIIEKTPOMETPUja Ha CJIeHUTE
I'PyIY  IpexpaHOeHy IPOU3BOAM: MIIEKO U
MJIEUHU TIPOM3BOAM, MecO WM TIPOM3BOIU O]l
Meco, JKMTApKM, Macja, MacTi, OBolIje U
MIPOM3BOAM Of OBOIIIje, 3eJIEHUYK U TTPOM3BOIU
ol 3eJIeHUyK, Kaj Tpyrnara Kade Kakao 4aj,
0e3a7IKOXO0/IHM  THjajioM M [eTCKa XpaHa.
Kopucrtenn ce momaTouuTe o0f TOAUIIHUATE
U3BelITan 3a peanusanuja Ha [Iporpamarta
3a IIpeBeHTHMBHA 37ApaBCTBeHa 3alllThTa Ha
Penybnuka Makepgonuja. OLieHKaTta fgajau efeH
[IPOM3BOJL, € 34PAaBCTBEHO Oes3befieH e BplieHa
criopep, [TpaBU/IHUKOT 3a OIIITUTE baparka 3a
be3benHocra Ha xpaHara (Ci1. Becuuk Ha PM
6p. 118/2005) Bo Koj ce HaBeeHN MaKCHUMAaIHO
nos3BojieHuTe  KoHuUeHTpauuu — (MJIK), Bo
MOeMHU I'PYIIU NTpexpaHbeHu mpouns3Boan .

Pesyntatu

Bo Tabenara 1 ce mpuKa)kaHu pesysTaTuTe off

WCITMTAHUTE TIPUMEPOLM 3a TEelIKU MeTajlu,
BKYITHO M PacyIeHeTu CIope]l TOTeK/I0To,
O]l YBO3 M JAoMalIHO Tpu3BojcTBO. Bo 2001
rojl. aHanusupanu ce 9741 npumeponu
npexpaHOeHn TIPOU3BOAM OJf YBO3, a CaMo
521 mipuMepoK o] [OMAaIlHO MPOM3BOMCTBO
u TipoMet. llperneor mo cuTe MCNUTYBAHU
rOJIMHM YKayKyBa JieKa OpojoT Ha MCIUTAHUTE
MPUMEPOLM  Of MIOMAIllHO ITPOM3BOJICTBO U
MTPOMET € 3HAUMTETHO ITOHU30K OJ] UCITUTAHUTE
pUMepoLM oJ] YBO3. bpojoT Ha HeucrpaBHUTE
MMPUMEPOIM, OJHOCHO TTPOLIEHTOT, € TTOBHCOK
Kaj TpexpaHOeHuTe MPOU3BOM O IOMAIIHO
MPOM3BOMCTBO, 1 ce nBWXM of 0 710 6,6%. Kaj
VCITMTAHUTE TIPUMEPOI Off YBO3 TTPOLIEHTOT
Ha HeWCIIpaBHUTE MOCTPU ce MBWKU o7 O 10
0,09%.

Tabena 1. [Ipezneg Ha wectiupaHu upumepouul
UpexpaHbeHu UpousBogu 3a pe3ugyu Ha
wewku mewanau 3a uepuog 2001-2008 zog.

[Tpomert u
BxymHo JIOMAIHO YB03
Tomna TIPOK3BO/ICTBO
Bkyrto |Heucnp.% | Bkynno | Henenp.% | BkynHo | Hencrip.%
2 2
2001 | 10262 521 0 9741
0.02% 0.02%
2002 | 14587 0 909 ! 13678 ’
0.04% 0.4% 0.01%
8 6 2
2003 | 15407 877 14530
0.05% 0.7% 0.01%
2004 8 6 2
2
089% 0.1% % 1.6% 0536 0.03%
28 25 3
2005 | 9457 376 9081
0.3% 6.6% 0.03%
1 1
2006 | 8189 0 344 0 7845 0
0.1% 2.9%
2007 | 6016 ) 312 ! 5704 0
0.06% 1.3%
24 21 3
2008 | 3546 432 3114
0.7% 4.8% 0.09%

Bo 2001 rom. Bo BKymHO 521 aHamu3uMpaHa
MOCTpa O]l JJOMallIHO TTPOU3BOJICTBO U MPOMET
He ce JleTeKTUpaHU TelKku Mmetanu, Bo 2002
rof. o BKynHo 909 npumeponu aeTeKTUpaHu
ce pe3uJlyu Ha Telllku meTanu Hajg MJIK Kaj
4 (0.4%) npumeporu. Bo 2003 rom. opm 877
aHanM3upaHu Moctpu 6 (0.7%) ce HeucripaBHU,
B0 2004 rog. on 362 ucrnuranu moctpu 6 (1.6%)
ce HeUCIpaBHU OJ] KOU 3 off rpyraTa 3eJIeHUYK,
Kaj 1 Kacbe u Kaj 1 6e3anKoxoneH Mnujaaok. Bo
2005 rom. onm 376 aHanmM3UpaHu MOPUMepPOoL
Kaj 25 (6.6%) ce meTeKTWpaHU TELIKU MeTaJlu,
15 MocTpu ofi rpyraTa 3eJieHuyK, 9 ajKOXOJIHU
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nujanouuy 1 1 gercka xpana. Bo 2006 rog. ong 344
WCIIUTaHU TTpUMepoLy HeuctipaBHu ce 10 (2.9%)
npumepouu. Bo 2007 roa. on 312 ucnuraHu
npumepoLu HeucripaBuu ce 4 (1.3%), a Bo 2008
rogi. oz 432 kaj 21 (4.8%) mocTpa ce yrBpjeHU
3rojieMeHd KOHIIeHTpalli Ha TellKU MeTasu
u toa: 1 myeko, 12 npousBoAM OJI MJEKO, 3
MOCTPH O] TpyIiaTa Meco ¥ MeCHM ITPOU3BO/IH,
1 4aj u 1 MmocTpa 3eeHuyK (tabena 1).
3Bpuiena e aHaiM3a  Ha  CcpefHaTa
KOHIIeHTpalldja Ha OJI0BO M KaJMUYM CIIOpes
I'PYIy Ha TpexpaHbeHy mpousBoau. CpegHara
KOHIIeHTpalldja Ha OJI0BO BO TpyriaTa MJIEKO U
MJIeUHM T1pou3Boau ce nBuku o 0.001mr/kr
Bo 2001 roa. go 0.007mr/kr Bo 2008 rog. Kaj
rpyraTa JKUTapKu cpefiHaTa KOoHIleHTpallrja Ha
051080 ce nBuku of1 0.006mr/kr Bo 2001 roz. o
0.194mr/kr Bo 2008 rox. Kaj rpyrara osoije
oBaa KoHLeHTpaluja ce nuku on 0.001Mmr/Kr
Bo 2003 rox. mo 0.150mr/kr Bo 2002 rop. Kaj
rpynara 3eyieHuyk oz 0.018mr/kr Bo 2001 rog. o
0.176mr/kr 2006 rog. CpepHaTa KOHLeHTpalyja
Ha 0JIOBO Kaj rpyrara NporM3BOAM O]l OBOlIje ce
nBuku og1 0.001Mr/kr Bo 2003 rog. go 0.003mr/
kr Bo 2008 ropn. Kaj mpousBoaute o rpyrara
3e/IeHUyK CpefiHaTa KOHIleHTpallyja Ha OJI0BO
ce pBwku on 0.720mr/kr Bo 2001 rox. mo
0.001mr/kr Bo 2004 rog. (rpacdukoH 1).

I'pacpuxon 1. CpegHa KoHUeHWpayuja Ha 01080
Kaj uoequHu zpyuu tupexparbeHu Upoussoqu
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AHanuzaTa Ha COJIpyKUHATA Ha KagMUYM Kaj
MJIEKOTO U TPOU3BOMIU O] MJIEKO W3HECyBa
0.001mr/kr Bo 2008 rof., a OPyrure roguHu e
1o/l rpaHullaTa Ha AeTekuuja. Kaj Kurapkure
taa wusHecyBa 0.004mr/kr Bo 2008 rom. a
IpPYyruTe TONUHW € UCTO TaKa Moj rpaHuliaTa
Ha peTekuMja. Kaj 3e/leHdyKoT cpejiHarta
KOHIIeHTpallja Ha KaJMUyM ce JIBWKU Of
0.004mr/kr Bo 2004 roz. mo 0.013mr/kr Bo 2006
rofl, a Kaj npousBogute of 3eneHuyk 0.002mr/
Kr Bo 2002 rog. Kaj oBouijeTo U Nnpou3BOAUTe
o7l OBOlllje He ce JeTeKTUPaHU Pe3nunlyu Ha
kagMuyM (I'pacdukoH 2).

I'papuxon 2. CpegHa KoHUeHUWpayuja Ha
KagMuyMm BoO 3eJleHUyK

nnnnn

T T T T T
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Ouckycuja

[IpucyctBOTO Ha 0JI0OBO U KAJMMYM BO
npexpaHOeHuTe TTPOU3BOAM HaJ MaKCHMAaITHO
II03BOJIeHATa KOHIIeHTpallyja  IIpeTcTaByBa
OTIACHOCT TIO 37IpaBjeTo Ha JIyreTo, Ta 3aroa
noTpebeH e MOHUTOPUHT Ha CUTe TIPYIN
npexpaHbenn npomsBoau. llpermemor 10
TOAUHK TIOKayKyBa TPEHJI Ha 3TOoJIeMyBarbe
Ha KOHTAMMHAallMjaTa Ha XpaHaTa CO TEelIKU
Mmetanu. WMmeno, Bo 2001 rom. 0,02% opn
VCMIUTAHUTe TIpUMepoLlr Oume co 3rojieMeHa
KOHLIeHTpal1ja Ha TelKu MeTanu, a Bo 2008
rog. jgo 0,7%. OBOj TpeHJT Ha 3rojieMyBambe
CTAHyBa eBUJEHTEH Kora ce aHaju3upaar
npexpaHOeHuTe TIPOU3BOAM  Off  IOMAIIHO
MOTEK/I0 Kafle MPOILEHTOT Ha HeuCIpaBHU
mocTtpu ce aryku o1 0,4 Bo 2002 rop. no 4,8% Bo
2008 rop. IlpoleHTOT HA HEUCTTPABHM MOCTPU
Kaj Mpom3BOAKWTeE 0] YBO3 ce oapsKyBa of O 1o
0,09%. IlpoueHTOT Ha HeWCIIPAaBHU MOCTPU
He e BHCOK, HO, Cerak yKaKyBa Ha Toa JeKa
MMPOU3BOAWTE Off IOMAIIHO TTOTEKJIO KOU Ce CO
3HAUMTEJTHO TToMaJl Opoj aHaTM3KMPaH MOCTPH,
a MMaaT TOBUCOK TTPOLIEHT Ha HEUCITPaBHOCT,
Tpeba ma OupjaTr I0YeCcTo KOHTPOJIUPaHU U
ucrmmtyBaHu. OBa, of Ipyra cTpaHa, YKa)KyBa
Ha HeZoCTaTOlM U TIPOIMYCTHM BO CHUHIIUPOT
Ha XpaHaTa, 3alloyHyBajKy oOff TTPUMAapHOTO
MMPOU3BOCTBO, TPAHCIIOPTOT, CKJIaAUPAIbETo,
a cé J1o rpogaskbara 4,

MakcuMasiHO [103BOJIeHA KOHLIeHTpaluja 3a
0JI0BO BO skutapku msHecyBa 0,200 Mmr/kr, a
cpepHaTta BpezHocT Bo 2002 roj. mM3HecyBa
0,400 Mr/kr mro s3HauM 3a JBa I[IATU ja
nHagMmuayBa MJIK, a Bo 2008rom. e OsuMcKy
o rpannuHara BpegHcor og 0,194 mr/kr. Bo
IPYTUTe TOIWHM, CPeJIHUTE BPEeQHOCTU Ce TIOM
MJIK. JleTeKTMpaHuTe BpegHOCTHM Ha OJIOBO
VKayKyBaaT Ha OOjeKTMBHA KOHTAMMHAaLMja Ha
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JKUTapKUTe U 1oTpeba oJi HUBHO TIOCTOjaHO
crieneme.

MakcumanHo  [03BOJIeHa  KOHIleHTpaliuja
3a 0JIOBO BO 3ejleHuyK u oBolje e 0,1 Mr/kr,
3a 3emject 3eseHuyK 0,3Mr/Kr, a TIperjejor
VKaXkyBa  JleKa  YTBPIIEHWTe  MPOCeUyHU
BpeHoCTH ce nBwykar rmog MK, ocsern Bo 2006
rofl. Kora ja HaJIMMHYBa I'paHUYHATa BPEJHCOT
(0,176 mr/kr). CpepnHaTa BpPeIHCOT Ha OJIOBO
Bo oBouije Bo 2002 rop. ja HagmuayBa MJ/IK
(0,150 mr/kr). TlomaroLuTe of NUTeparypara
3bopyBaaT feKa OBOIIjeTO, 3eJeHUyKOT U
JKUTApKUTE ce MPOU3BOAY KOU UMAaaT CBOjCTBO
Ila TO 3aJIpsKaT OJIOBOTO 3eMEHO Off M0ouBarTa,
BOJlaTa 3a HaBOJIHYBAHE WU MPEKY TalloKeHhe
oxn atMmocdepara’®.

MaxkcumanHo fio3BojieHaTa KOHIleHTpalyja 3a
KaJIMUYM BO >KUTapKu usHecyBa 0,IMT/Kr, BO
3esleHuyK 1 oBoirje 0,05Mr/Kr, a BO JIUCTECT
sesieHuyK 0,2Mr/Kr. AHamM3uTe 3a pesuyy Ha
KaJIMUYM BO I'PYIIUATE TIpexpaHOeHr Mpon3BOIN
MJIEKO U MJIEUHU TMPOU3BOAU, FKUTAPKU,
OBOIllje, MPOU3BOJIA Of OBOIje U TTPOU3BOIU
071 3eJIeHUYK ce IO/ ITparoT Ha JleTeKIuja, ITo
3HAuUM He TOCTOjaT pes3suflyu Wi Tak Tue ce
MHOTY HUCKU. ENIMHCTBEHO BO 3€JIEHUYKOT Ce
IeTeKTUPaHU OCTaTOLIN, Urja cpejHa BPeJIHOCT
He ja HagmuHyBa MJIK M He mnpercraByBa
37IpaBCTBEH PUBKK .

Cemak BakHO e Jla ce HaloMeHe [eKa 3a
npexpaHOeHNUTe TIPOU3BOAM Kajie e yTBPJIeHO
co naboparopucka aHaiM3a JieKa He ce
37paBCTBeHO 0Oe3bemgHu, ce wuHGOpMUpAaT
HaJIe;KHUTE OpraHu W Cce OTCTpaHyBaaT o
npomet. Criopesi Toa, Tpeba fa ce odeKyBa
JleKa HacesleHeTo 00jeKTUBHO He e M3JI0’KeHO
Ha YTBpJIEHUTEe CpefHW KOHIIeHTpalluu Ha
onoBo u Kagmuym. OBue pesynraTyd Tpeba
la fafiaT CTpydHa M HaydHa TOfJplIKa Ha
BOCITOCTABEHUOT MOHUTOPUHT Ha MTpexpaHOeHn
MPOU3BOAU WU Jla YKa)KaT Ha €BEeHTYaJIHOTO
MPUCYCTBO HA HETOBU HEIOCTATOIIU.
KengpoBcku u cop. (1999) ro wucrpaskyBaje
IHEBHUOT BHEC Ha OJIOBO TMPEeKy XpaHa u
BOZla U TIpOlleHusie NleKa JHEBHUOT BHeC ce
IBWKU of 36.9-179.9 ng/meH, Koj KoMIapupaH
CO TOJIEPAHTHUOT [IHEBEH BHEC 3a OJIOBO
(TOB=400ug/men) usnecyBa 29% on TOB. Kaj
rornynanyoHata rpyrna of 15-19 roguHu, oBOj
npoueHT Bo 1995 ropx. msHecyBan 16,4%, BO
1997 rop. uzHecyBan 9,6% u Bo 1999 ron. 16,2%.
[Togatolute yKa)kyBaaT [eKa CTeleHOT Ha
KOHTaMMWHAaIja Ha MpexpaHOeHnTe Mpon3BoIN
CO OJIOBO € TO]] TOJIEPHATHUOT JHEBEH BHEC, He
MpeTcTaByBa 3[4PaBCTBEH PU3UK, HO OCTaHyBa
norpebaTa 3a TecTUparme Ha TpexpaHOeHUTe
MPOU3BO/U CO 1Iejl Jla ce YTBPAU eBeHTyasieH
rnopact WM HaJMUHyBake Ha MK, wun

HaBpeMeHO [Oa ce IIpe3eMarT I[IpeBeHTVBHIU
MepKIu® .

3aknyJyok

KonramunHanujara Ha rnpexpaHbeHuTe

MPOM3BOAM CO OJIOBO U KaJMUYM 3HAUUTEITHO
e TiorojieMa Kaj mpexpaHOeHuTe ITPOW3BOIN
OJl JOMAIIHO ITPOM3BOJICTBO BO OOHOC HAa
npexpaHOeHuTe MPOM3BOAM Of YBO3, IIa
3aToa e ToTpebHO [a ce srojiemMu OPojoT
Ha aHaJM3UpaHd TIPUMEPOL O IOMAIIHO
MPOM3BOJCTBO. [IPOM3BOAM KOM TIOKa)KyBaaT
MOBUCOKM  KOHIIEHTpallUM Ha OJIOBO  ce
SKUTapKUATEe,  3eJIeHUYKOT M OBOIjeTo, a
KaJIMUYMOT € ZIeTeKTUPaH caMo BO 3€JIeHUYKOT.
MOHMTOPHHIOT Ha ITpexpaHbeHuTe ITPOU3BOIN
Tpeba J1a MPOJI0JIKU CO TOa LITO Ke e 3rojIeMU
OpojoT Ha TIPMMEpPOLM XpaHa oOff IOMAaIIHO
MPOM3BOJCTBO M Ke Ce CIPOBeAaT ITPorpaMu
38 MOHUTOPHMHI Ha 3eJIeHUyKOT, OBOIIjeTo,
JKUTapKATE BO OJHOC Ha KOHLEeHTpalujaTa
Ha OJIOBO M KaaMuyM. HamanyBamero Ha
KOHTaMMHALjaTa Ha npexpaHbeHure
MPOM3BOAY CO TEIIKM MeTajli MO)Ke [ia
ce TIOCTUTHE €O 3ajakHaTa KOHTpoJa IIpu
MPOM3BOJCTBO U IPOMET Ha IpexpaHOeHuTe
npousBoau. KoHTposara Tpeba gma  Oupe
3acujIeHa Ha ceKoe HMBO Ha ITPOM3BOCTBO HA
npexpaHOeHuTe MPOU3BOIN ITPEKY BOBEYBahe
Ha J[lobpa semjozenicka Inpakrtuka, Jobpa
XUI'MeHCKa TIpakTuka, J[lobpa mpous3BojHA
npaktuka u  CucTeM 3a  KOHTpoJjia Ha
be30enHocTa Ha XpaHaTta 6basupanu Ha HACCP
npunaurmTe. Co Toa Ke ce HaMmajlM CTarkara
Ha OojlecTuTe TNpeOU3BUKAHW Of 3TOJeMeH
IIHEBEH BHeC Ha OJIOBO U KAJIMUYM.
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Abstract

Progressive increase in the incidence of
serious fungal infections during the last
decades has been registered. Although
spectrum of fungi causing serious infections
continues to expand, Candida species remains
responsible for most of them. C.albicans is
still the most frequent etiological agent, but
shift towards non-albicans Candida species
has been noticed. Recently, C.parapsilosis,
an emerging pathogen, has increased in
significance and prevalence. Premature born
neonates and patients in intensive care units
are at highest risk for severe infection. Due
to emerging resistance in Candida species
to antifungal agents, there is a need for
determination of susceptibility profile of
clinically significant yeasts. The aim of this
study was to investigate the susceptibility
profile of ten blood cultures’ isolates of
C.parapsilosis from critically ill neonates to
fluconazole, voriconazole and amphotericin B.
Antifungal susceptibility testing of all isolates
was performed with the automated VITEK-2
method. All isolates of C.parapsilosis were
susceptible to the investigated antifungal
agents. The emergence of C.parapsilosis as
the leading non-albicans Candida species
in the etiology of candidemia in critically ill
patients poses a major threat for the future.
The VITEK-2 system is the first automated
approach to antifungal susceptibility testing

that provides optimal susceptibility test
standardization.

Key words: Candida species, C.parapsilosis,
antifungals, VITEK-2, candidemia

MU3Bapok

Bo TekoT Ha M3MUHATUTE HEKOJIKY JelleHUU
ce perucrtpupa IMporpecMBeH IOpacT Ha
VHIU/IeHIMjaTa Ha  Cepuo3HuTe rabuduHu
nHdeknun. Mako criekTapoT Ha rabuuku
KOU TPeAM3BMKYBaaT CePUO3HU WHQEKINN
e cé rorojieM, cerak HajueCTu MPUUUHUTENIU
ocranyBaat Candida species. U Tiokpaj Toa 1to
HajuecT eTuoJIoniku areHc e cé ymre Candida
albicans, nocneHATe TOAUHU CE TIOUECTO Ce
perucTpupa IOMecTyBate KOH non-albicans
Candida species. On Heoyiamua, C.parapsilosis
cTaHaa MHOIY 3HauyajHu U [peBajieHTHU
eMepreHTHM TaToreHu. Hajrosem  pusuk
3a pasBoj HA CEpUO3HU MHMEKIMU CO OBHe
KBACHUIIM MMaaT IIpeliBPeEMEHO POJeHUTe
Jlella 1 JIMlla XOCIUTAJIM3UPaHn Ha OJIJIeJIUTe
3a MHTEeH3UBHO JIeKyBamwe. 3apajii cé ModyecTo
U30JIMpae Ha PEe3UCTeHTHU U30JlaTU Ha
Candida species Ha aHTU(YHTaIHA CPeJICTBA,
ce HameTHyBa TioTpebara 3a ofpeiyBame
Ha NpPodUIOT HA OCEeTJIMBOCT Ha KJIMHWUKU
3HauajHUTe KBacHulu. llenTa Ha oBaa crynuja
Oernre fa ce ucrMTa MPoUIOT HA OCETIMBOCT
Ha n3onatute Ha C.parapsilosis oj; XeMOKYIITypr
Ha KPUTWYHO OOJIHM HOBOpOJEHUMIba Ha
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IYKOHA30J1, BOPUMKOHA30/T U aMbOTepULINH
b. Tectupamero Ha MpPodUIOT Ha OCETIMBOCT
Oelie U3BeieHO co aBToMatusupanuor VITEK-2
anapat. Cure msonatu Ha C.parapsilosis Gea
OCeT/IMBU Ha WCIMUTYBaHUTE aHTU(DYHraaIHU
cpenctBa. IlojaBara nHa C.parapsilosis Kako
Bojleukr non-albicans Candida species Bo
eTrojiorvjata Ha KaHJuJeMuja Kaj KPUTUUHO
OOTHM TIAlMEeHTH TIpeTcTaByBa rojemMa 3akaHa
Bo upgHuHa. VITEK-2 cucremor mnpercraByBa
MPB aBTOMAaTM3WpaH MPUCTAIT 32 Of[pe[lyBarbe
Ha NpodUIOT Ha OCETIMBOCT, KOj 0be3beyBa
OTITMMaJTHa CTaHjapan3allija Ha TeCTUPameTO
Ha  OCeTIMBOCTA Ha  KBaCHUIMTE  Ha
AHTU(DYHIIHY CPeiCTBa.

Knyaumu 36oposu: Candida species,
C.parapsilosis, aHTU(DYHIA/IHN CPELCTBa,
VITEK-2, kanpuaeMuja

Introduction

During the last few decades, fungi have
emerged as major causes of human diseases,
particularly among immunocompromised
individuals and hospitalized patients with
serious underlying conditions!. Invasive fungal
infections result in substantial morbidity and
mortality in these patients and thus have a
significant impact on public health. Martin
et al. reported that since 1979 the annual
incidence of fungal sepsis in the United
States has increased over 200%2. Candida
species are presently the fourth leading
cause of nosocomial bloodstream infection
in the USA, being responsible for about
8-15% of all nosocomial infections®. There
is evidence that over the past decade, the
incidence of candidiasis among hospitalized
patients has dramatically increased with a
larger proportion of bloodstream infections
being caused by non-albicans Candida spp..
Among Candida species, C.parapsilosis has
been described as the second or third most
common yeast species isolated from blood
cultures®” and it even outranks C.albicansin
some European®, Asian®, and South American
hospitals’. C.parapsilosis is typically a normal
commensal of the human skin, and its
pathogenicity is limited by intact integument.
Although C.parapsilosis is often considered
less virulent than C.albicans, infection among
hospitalized patients is often associated with
yeasts carriage by the hands of the healthcare
workers, particularly when incompliance with
standard hand washing protocols occurs.
Invasive disease caused by C.parapsilosis
occurs without prior colonization and is

frequently transmitted horizontally via
contaminated external sources such as fluids
or medical devices, hands of healthcare
workers, prosthetic devices, and catheters.
C.parapsilosis bloodstream infections have
been widely reported in association with
catheter colonization and intravenous
hyperalimentation in neonates"™?  The
population at greatest risk for nosocomial
acquisition of C.parapsilosis is that of very
low-birth-weight neonates. Colonization of
the skin or gastrointestinal tractis frequently
a first step in the pathogenesis of invasive
candidiasis, and neonates are especially prone
to this disease because of their compromised
skinintegrity, susceptibility to gastrointestinal
infections, long-term persistence of central
venous catheters and prolonged endotracheal
intubation™. Therefore, C.parapsilosis 1is
the predominant fungal organism isolated
in many neonatal intensive care units
(NICUs), where it is often associated with
higher neonatal mortality®". Regarding the
treatment of infections with this fungus,
the therapeutic approach typically includes
extraction of any removable foreign body
and administration of a systemically active
antifungal agent. In the past, amphotericin
B has been the most frequently used
antifungal agent, but it is often necessery
to reduce the drug dosage or to terminate
the treatment due to its nephrotoxicity'.
Fluconazole is the most frequently
administered alternative to amphotericin B,
but in vitro resistance to fluconazole among
non-albicans Candida species has also been
documented”. The increased incidence
and severity of invasive Candida infections,
more frequent isolation of Candida spp.
with unpredictabale susceptibility profile
and the life-threatening nature of invasive
fungal infections, have led to an increased
interest for development of methodology for
antifungal susceptibility testing (AFST). The
standardized CLSI (formerly NCCLS) broth
microdilution (BMD) susceptibility testing
of Candida spp. has served as the reference
standard for the development of both broth
and agar-based procedures designed to
provide simple, flexible, and commercially
available alternative susceptibility testing
methods for routine use in the microbiological
laboratory?. Toward a future automation
of antifungal susceptibility testing of fungi,
significant work has been previously done
regarding the use of spectrophotometry as a
potentially more rapid means of determining
MIC endpoints?'. BioMerieux has developed an
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antifungal susceptibility test that determines
yeasts’  growth  spectrophotometrically,
thus allowing fully automated antifungal
susceptibility testing of Candida spp. by the
VITEK-2 system?2. The aim of the present study
was to present C.parapsilosis as an etiological
agent of candidemia in our critically ill
neonates and to determine their susceptibility
profile to amphotericin B, fluconazole and
voriconazole by automated VITEK-2 system.

Material and methods

Test isolates: Ten isolates of C.parapsilosis
collected during a 6-month period from
blood cultures of critically ill premature
born neonates hospitalized in the neonatal
intensive care unit (NICU) at the University
Clinic for Pediatrics in Skopje were included
in the study for an antifungal susceptibility
profiles’ testing. Fungi isolated from a routine
blood culturing process with the BacTAlert
automated blood culture signal system
(Organon Technika) were further cultivated
on conventional media that support growth
of bacteria and fungi. Identification of the
fungal isolates was performed by standard
mycological procedures®, including
morphology of colonies on chromogenic
agar plates, and biochemical analysis with
the VITEK-2 automated system (bioMérieux,
France)®. All isolates were previously stored
at room temperature in sterile distilled
water until they were used for antifungal
susceptibility testing. Prior to antifungal
susceptibility testing, each isolate was
subcultured on chromogenic agar to ensure
its viability, purity and optimal growth
characteristics.

Inoculum suspension. Inoculumsuspensions
for the AST-YSO1 VITEK-2 cards were prepared
from the overnight yeast cultures in a sterile
saline to a turbidity being adjusted to 1.8-2.2
McFarland standard by using the bioMérieux
DensiChek instrument, according to the
manufacturer’s recommendations?>?,
Antifungal susceptibility testing. Suscepti-
bility testing with the VITEK-2 system was
performed according to the manufacturer’s
instructions. The standardized suspension
was placed in a VITEK-2 cassette along with
a sterile polystyrene test tube and an AST-
YS01 VITEK-2 card (picture 1) containing 2-fold
serial dilutions of amphotericin B (range, 0.03-
16 pg/ml), fluconazole (range, 1-64 pug/ml), and
voriconazole (range, 0.125-16 pg/ml). Following
loading of the cassette, dilution of the fungal
suspensions and card filling were performed

automatically by the VITEK-2 system. The
interpretative standards for MIC breakpoint
of Candida spp. with the VITEK-2 automated
method are shown in Table 1.

........

......

Picture 1. VITEK-2 automated system and AST-
YSO01 VITEK-2 card

Table 1. Interpretative standards for MIC
breakpoints of Candida spp. with VITEK-2
automated method

VITEK-2 method
Antifungal Concentra- MIC breakpoints in mg/ml
agent tions (pg/ml)
R S-DD S
Amphotericin B | 0.25-16 >4 2(1) <0251
Fluconazole 1-64 > 64 16-32 <8
Voriconazole 0.125-8 >4* | 2mg/ml <1

R - resistant, [ - intermediate, S-DD - susceptible dose-
dependent, S - sensitive

Results

We had limited access to information on risk
factors for development of candidemia in our
premature born neonates (due to insufficient
information on the accompanying list for
the patients’ specimens). As our incomplete
data indicated, the most frequent risk factors
in our patients were prematurity, prolonged
use of antimicrobial agents due to bacterial
infections, total parenteral nutrition and
ventilatory support (table 2).
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Table 2. Risk factors for development
of invasive bloodstream infection with
C.parapsilosis

Risk factors No. of patients (10)
Prematurity 10
Prolonged use of antimicrobial agents
Parenteral nutrition

Ventilatory support

~|~| oo

Table 3 presents the in vitro susceptibilities of
all isolates of C.parapsilosis to amphotericin B,
fluconazole, and voriconazole, as determined
with the automated VITEK-2 system. The MIC
values for all isolates of C.parapsilosis were
obtained after approximately 14 to 18 hours of
incubation, with an average time to reading
of 15 hours. In general, the MIC results for all
three agents were typical of those expected for
C.parapsilosis. According to the interpretative
standards for MIC breakpoints of Candida
spp. with the VITEK-2 automated method,
all examined clinical isolates of C.parapsilosis
showed susceptible profile to amphotericin B,
fluconazole, and voriconazole (Table 1).

Table 3. MICs of fluconazole, voriconazole and
amphotericin B obtained with automated
VITEK-2 method

Species AFST method

C.parapsilosis (10) MIC with VITEK-2 system (jg/ml)
Fluconazole <10-20
Voriconazole <0.125
Amphotericin B <0.25
Discussion

In our country there are no epidemiological
data for the etiology and prevalence of
candidemia in critically ill patients. In this
study we have presented C.parapsilosis as an
etiological agent of fungemia in critically ill
premature born neonates hospitalized in
the neonatal intensive care unit (NICU) at
the University Clinic for Pediatrics in Skopije,
Macedonia. Although C.albicans is frequently
reported as the most frequent etiological
agent for candidemia in many countries'®,
in our study we confirmed C.parapsilosis as
the only and emerging pathogen in critically
ill premature born neonates. Similar data
have been presented by investigators from
Mexico, where non-albicans Candida species
participate with 68% in the etiology of
candidemia?. Colombo et al. has shown that
C.parapsilosis and C.tropicalis are the most
frequent non-albicans Candida species, as

etiological agentsof 145 episodes of candidemia
during an 18-month study in Brasil®. Pfaller et
al. in the SENTRY Antimicrobial Surveillance
Program present C.parapsilosis as the most
frequent non-albicans Candida species in the
etiology of candidemia®. This is an emerging
pathogen, especially in neonates hospitalized
in the intensive care units™>*5, Risk factors
for fungemia are colonisation with yeasts
and presence of intravascular catheters.
Carriage of yeasts on health personnel’s
hands is an additional contributing factor
for development and spread of nosocomial
infections with these yeasts. Presently, we
can not give precise information about the
reasons for distribution of these yeasts as
agents of candidemia in our premature born
patients, but many medical circumstances
might have influenced the increased risk
for candidemia caused by non-albicans
Candida species. We assume that higher
prevalence of C.parapsilosis was related to
improper care of central venous catheters or
incompliance with standard infection control
measures. Since in many studies the hands of
healthcare workers have been documented to
be a reservoir of Candida species, exogenous
infection or cross-infection of the patients
can be common>"%. Molecular epidemiology
methods could help for demonstration of
clonal relationships among isolates and for
investigation of molecular epidemiology of
blood isolates recovered from the patients
hospitalized in the NICU of a tertiary care
hospital®.

The treatment of systemic fungal infections
has undergone changes in the past few
years as new antifungal agents have been
introduced on the market. Because of the
existence of these therapeutic alternatives,
it is clear that not all fungal infections
should be treated in the same manner and
thus, the identification of fungal species
and susceptibility testing are increasingly
important. The emergence of strains resistant
to antifungal agents has led to variations in
the treatment guidelines between different
geographical areas®. In addition, knowledge
of the MIC values of various antifungals
for every isolate can be significant in the
management of a particular case of fungal
infection. The use of a spectrophotometer
to provide objective, and earlier readings
of MICs is well established”*. The VITEK-2
system has the advantage of being a fully
automated methodology that determines
yeast growth spectrophotometrically and

allows both simultaneous fungal identifica-
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tion and MIC determination. This method is
easy to perform, and no complex handling is
required. Dilutions are made, and cards are
inoculated using a vacuum-filling process
and then sealed and placed into the reader/
incubator automatically. The system uses
an integrated software program which
validates and interprets the results. Another
advantage is that the VITEK-2 system is able
to determine the MIC value more rapidly than
other techniques. Pfaller et al. reported that
this system was able to determine the MIC
endpoints of fluconazole after 9.1 to 27.1 h of
incubation (mean, 12 to 14 h)*2. In our study,
the MIC values for all Candida isolates were
obtained after 14 to 18 h of incubation, with an
average time to reading of 15 hours. Results
of our study demonstrate a great efficacy of
all examined antifungal agents against the
isolates of C.parapsilosis.

Conclusion

In summary, the emergence of C.parapsilosis
as the leading non-albicans Candida species
poses a major threat for the future. This
pathogen has a high affinity for parenteral
nutrition, frequently colonizes the hands
of health care workers, and forms biofilm
on prosthetic surfaces and central venous
catheters. Given the incidence of invasive
disease and high morbidity and mortality
associated with C.parapsilosis, there is an
urgent need for effective therapeutics. The
MICs of amphotericin B, fluconazole, and
voriconazole against C.parapsilosis can be
determined in an automated fashion in
less than 15 hours with the VITEK-2 yeast
susceptibility test. The VITEK-2 system
ensures that each test is performed in a
highly standardized manner and provides
reproducible and accurate quantitative
MIC results. The use of spectrophotometry
to determine the MIC endpoint eliminates
subjectivity and minimizes the effect of
trailing growth that compromises the
performance of systems relying only on
visual MIC determination. This system is
the first commercially available automated
approach to antifungal susceptibility testing
and provides optimal susceptibility test
standardization.
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MN3Bapok

[lepMeTpyH e WMHCEKTULM[ CO PasHOBUHA
NpuMeHa 3apajd BMCOKaTa OMOaKTUBHOCT,
CTabMITHOCT U HUCKA TOKCUUHOCT 3a ULIauuTe.
Ce KOpUCTM HajueCcTo BO TIIperapaTru 3a
npyMMeHa BO arpoHoMmujara, TeKCTHHaTa
UHAYCTpUja, MeJulMHAaTa, BeTepuHaTa U
3a cy30uBame Ha WHCEKTU BO [IOMOBHUTE.
PaspaboTeH e efgHOCTaBEH METOJ CO ITPUMMeHa
Ha BUCOKoedUKacHa TeuHa Xpomarorpaduja
(HPLC) 3a neroBa Op3a uaeHTU]UKALUja U
KBaHTH(UKaILMja BO CYpPOBMHA U Pas3/iNYHU
dopmynamun.  Cis- U trans-M30MepoT Ha
aKTMBHATa  CyrcTaHLudja ce OJIBOEHU U
aHaIM3MpaHu N30KPATCKY Ha peBep3HO-das3Ha
KoJjloHa. MpeHTudukaluujata e HallpaBeHa
MPeKy peTeHLIMOHUTEe BPeMUHba HAa U30MEPUTe
criopefleHd €O CTaHgapAHa CyrcTaHidja, a
MIPUCYCTBOTO Ha MepMeTPUH e [OTBPIEHO
MpeKky KapaKkTepUCTUUHMTE YITPAaBUOJIETOBU
(YB) crieKTpy CHUMEHU CO JeTeKTOP CO HM3a Off
nuoau (DAD). MeTozoT e LieJIOCHO BaJIuJupaH
1 NpUMMEHeT 3a aHajM3a Ha [epMeTPUH BO
NPUMEPOK OJ1 CYPOBMHA M BO Pa3/IMUHU
dopmynanmn (MeIULIMHCKA LIAMIIOH,
BeTepyMHapeH Ipallok M JIBa MHperapatyd 3a
MpUMeHa BO JJOMOBUTE: [IPAILOK U I'eJ).

Knyuuu 36opoBu: [TepmeTpuH, cis-
rnepMmeTpuH, trans-nepmerput, HPLC,
rnepMeTpUHCKU hOopMyIalium

Abstract

Permethrin is an insecticide with various uses
because of its high bioactivity, stability, and
low toxicity to mammals. It is usually present
in preparations for applications in agronomy,
textileindustry, medicine, veterinary medicine
and pest control in households. A simple
high-performance liquid chromatographic
(HPLC) method has been developed for its
fast identification and quantification in raw
material and in various formulations. Cis-
and trans-isomers of the active substance
have been separated and analyzed isocraticaly
using a reverse-phase column. Identification
was performed by comparing retention
times of isomers to the ones of a standard
substance, and the presence of permethrin
was confirmed by characteristic ultraviolet
(UV) spectra obtained by diode array detector
(DAD). The method was validated and
employed for permethrin analysis in samples
of raw material and in various formulations
(medical shampoo, veterinary powder, powder
and gel for domestic use).

Keywords: permethrin, cis-permethrin,
trans-permethrin, HPLC, permetrin’s
formulations




VOL 3. NO.1 2011

Bosep

[Tuperpouin  ce CHUHTETCKHM WHCEKTULININ
MO3HATU TI0 CBoOjaTa TojieMa edUKacHOCT
M MHOTY IIUPOK oOrcer Ha [ejcTBo."
[lepMeTpuH e TpeTCTaBHMK Ha oOBaa TIpyra
coenlMHEeHM]a, TIpBIaT cuHTeTn3rupan of Elliott
u copaborHunute BO 1973 rommHa IIpeKy
ecrepuduKanja  Mery  AUXJI0poaHasioroT
Ha XpU3aHTeMcKara KUCeTMHA "
3-xupporcubensun ankoxon.’ Cropen [UPAC
nepMerpuH e: 3-peHorkcubens3un (1RS)-cis-
trans-3-(2,2-AUXI0POBUHMII)-2,2- IUMETUII-
uuKiIonponankapbokewiar (e 1), Osa
coeHeHWe ce 1obWBa M TPUMEHYBa BO
opmynanmm kKako cmeca o msomepu.t Toa
ce jaByBa BO J[Be TE€OMETPUCKU W30MEepPHU
hopmu (cis- u trans-) u UeTUPU eHAHTUOMEPHU
dopmu: (R, S) cis-trans, Kou, Mery Opyroro,
ce pas3JIMKyBaaT T0 XeMUCKUTe, (hU3NUKUTe U
TOKCUKOJIOIIKUTe cBojcTBa.! TlosHaTo e meka
CiS-M30MEPOT € JleceTraT TOTOKCUYEH Off
trans-u3omMepor,” a objaBeHo e u geka 1R, cis-
€HaHTUOMEPOT € WMHCeKTUIMIHO HajaKTUBeH.*
3aToa, MHOIy € Ba)KHO, IpU TIpUMeHa Ha
AHAJIUTUYKATE METONIM Ja Cce Jo0uBaar
MO/IaTOIM 38 CEKOj M30MeP OJJIeTHO.
[lepMeTpyHOT WMa pa3HOBUAHA TTPUMeHa
3apajiu HeroBaTa BUCOKa O1oerKacHOCT, a BO
MCTO BpEME U HUCKA TOKCUYHOCT 3a TITULIUTE U
nuauure.> ’ Ho, mokaskaHo e MCTO TaKa JieKa
e MHOI'Y TOKCMUYEH 3a BOJIHUTe Oe3pOeTHUIIN,
JIapBYM  Ha BOJIO3EMIIM, paKuMha, pudbu u
nHCceKTH® (ocobeHo 3a muesuTe® 7 U POJOT
Lepidoptera'). On oBue MHPUUYMHU, TTOTPEeOHO e
BHUMAaTEJTHO /ia ce mpuMenyBa. Dopmynanmure
Ha TIePMETPUHOT Ce KOPUCTAT ITPOTUB Pa3/TUUHN
MHCEKTW BO arpoHOMMjara, TeKCTWIHATa
WHJTyCTpHja, MeJTUIHATA, BeTepyHara,
IIYMApCTBOTO U BO JIOMOBHUTE 3a Cy30MBame Ha
vHceKTn. HeroBaTa TpuMeHa, MCTO Taka, ce
rperiopauvyBa ¥ BO MPOrpaMuTe 3a 3allThTa Ha
jaBHOTO 311paBje, mpotuB Pediculus humanus® ',
a 07 CKOpO Cce KOPUCTU BO (hopMmyialuu 3a
Tepanuja Ha Opyru uHpekuuu (scabies) n Kaj
XVB-unuiupaHy namgueHT. !

3aBUCHO OJ HaMeHaTa, TEPMETPUHOT Ce
TMO/ITOTBYBa BO Pa3/IMYHU BUIIOBU (POPMYJIALIAN
BO OJIHOC Ha hopMaTa M KOHIeHTpaljata Ha
aKTHMBHAaTa cyrcraHiyja. Taka, ce MojrorsyBa
KaKo: KoHLeHTpupaHa emyisuja (1,25-50 %,
m/m), YATPAHUCKO BOJIYMEHCKU Mparlok (5%,
m/m), pacTBOPJIMB IIpalloK (25%, m/m), Maria
(2-5 %, m/m), npaluHa, yaj, CIipej, res, 10CUOH
WJIM LIaMITOH.*

Bo nurtepaTypara ce objaBeHU TJIaBHO METOIU
3a aHajM3a Ha TEepMeTpPUH CO MpUMeHa Ha
AHAJIUTUYKNTE TEXHUKU: TacHa XpoMaTorpaduija

(GC) Bo KOMOMHAIM]a CO pas3JIMUHU [eTEeKTOPU
1 BUCOKoedUKacHa TeuHa Xpomarorpaduja
(HPLC).206811-15 Ob6jaBeHure MeTO ce
MpeyIoKeH 3a aHaau3a Ha [epMeTpPHH BO
roeguHeuyHr hopMyIaLiv UIK BO cypoBrHa. 51
Criope/] HallIUTe CO3HAHU]A, HE € 0OjaBeH MeTO[]
KOj ce TperiopauyBa 3a aHaj/iM3a Ha TOBeKe
Pas3’IUyHU BUOBKM TPOU3BOIA KOU Ce KOPUCTAT
3a pas3jrMyHa HaMeHa.

Bo oBOj TpyA e mpejijioykeH eHOCTaBeH MEeTO/
MPYMEH/IMB MCTOBPEMEHO U 3a aHajui3a Ha
MepMeTpuH BO CYpOBMHA M BO PAa3IMUHU
BUIOBU (QOpMYyIalli, KOU 3apajii KOHTposa
Ha cofpyKMHATa ce aHajM3upaar BO Harara
naboparopuja  (WIAMIIOH, [Be  IIpallKacTu
bopMmynaiy 3a pasfMyHa HaMeHa U edHa
rej-opmynannja). Metoor e  BajuavpaH
criopeqi pertopakute Ha ICH.'® 7 Co mpumMmena
Ha OBOj MeTop ce [oOMBaaT IMOAATOLM 3a
IIBaTa TEOMETPUCKK U30MEepPH Ha IePMETPHUHOT
Ofle/IHO, IITO € 3HadajHa TpUIOOMBKA
OuIejK1 BOOOMUAEHO Cce U3BelyBa ,aHa/In3a Ha
rnepMerpuH” 0e3 HarjacyBame Ha OJfe/IHUTe
M30Mepy KoM, KaKo IITO Oelle BeKe KaykaHo,
ce pasnuKyBaaT II0 CBOjaTa TOKCUYHOCT U
3aTOa, HUBHOTO O[IJIEJIHO OIpejieNiyBarbe e O]l
MHTEepec.

EKCI'IepMMeTHaHEH aen

XeMukanum m peareHcu

Dea KOpUCTeHM pacTBOpyBauMd (eTaHojn U
atetoHuTpwI) co HPLC KBanuTeT, Mpou3BegeHr
on Merck (Hapmiranrt, [epmanuja). Bopara
npen yrnorpeba OGeme obpaboryBaHa co
MOMOIII Ha npeyncryBad 3a Boga TKA Water
purification system (boBenpgeH, I'epmanuja).
[Tpen  amMKaluja — pacTBOpyBauuTe — Oea
hUTPUPaHM HU3 HAjJIOHCKU (DUITTPU, ITPOU3BO]]
Ha Millipore Corporation (bunepuka, CAJI).
CraHpapAHUTe CYIICTAaHLMKU repMeTpuH (39/60
%, m/m, trans/cis), MUIePOHW OYTOKCUZ, U
N,N-guertun-m-tojiyamuz, HabaBeHM ce o]
Supelco (Bendgonte, CAl, Chem Service).

Dea aHajM3UpaHd IIPUMEPOLIM Off CJIeJIHUTE
nepMmeTpuHcKu gopmynauun: ,Bio Kill” - ren
(,Ilirija”, CnoBenuja Bo copaborka co ,Jesmond
Ltd”, I1lIBajuapwuia), ,Neo-Pitroid”® -mpamuiox
(,Veterina”, XpBarcka), ,Higia” — meguumHCKU
mamrion (,Medika AD”, Byrapuja) u ,Tapilan”
- IIpamiok 3a BetepuHa (,Dorvet Ltd”, M3paen).
[TprMepoOKOT 0o NepPMeTPUH-CYpOBHMHA Oere
npounsBog Ha Russel Uclaf ox dpaxiyja.
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Anapatypa

XpoMmatorpadcKuTe aHanu3u Oea HallpaBeHHU
Ha HPLC-cuctem npousBogeH oz Perkin Elmer
(HopBank, CAJl) cocraBeH 0. KBaTepHepHa
nymria PE SERIES 200, aBTOMaTCKU MHjEKTOP
PE SERIES 200, netekTop co Huza auoau 235C,
PE NELSON 600 SERIES Link, LC reuyka 101,
saenHo co codrBep PE TotalChrom Navigator
6. KoH cucremor Oellle MPUKIIyY4eH U Aerasep
L-7614 na Merck (I'epmanuja).

YB-criekTpute 6ea CHUMEHM CO IIOMOLI Ha
UV/VIS Spectrometer Lambda 12, ucto Taxa,
npousBop Ha Perkin Elmer (Hopsank, CALI).

XpomMaTorpaccku ycnosum

3oMmepuTe Ha MIEPMETPUHOT (cis- U trans-) bea
onnenenu 1 aHaausupanu Ha HPLC KosoHa of
tunot LiChrosorb® RP 18 (25 cm x 4 mm, 5 pm)
on Merck (DapMmuranr, epMmaHuja). YTBpIeHO
e 7JieKa OINTUMaJIHM XpoMaTorpad)CKu yCJioBU
3a aHa;M3a Ha TepMeTpuH Cce: MOOWIHA
daza cocraBeHa o7 alleTOHUTPWI U BOJIA  BO
opgHoc 80/20%, V/V, npu mnporok 2,5 mlL/
min, geTekiuja Bo YB-miogpauje Ha 215 nm u
KOHTPOJIUpaHa TeMIllepaTypa Ha KoJjioHaTa Off
25°C.

nOArOTOBKa Ha pacTBoOpHU

OcHOBeH cTaHAap7ieH pacTBOp Ha TepMeTprH
Oellie MOJITOTBEH CO pacTBOpare Ha cTaHgap/l-
Harta cyricraHiuja Bo eraHon (0,4 mg/mlL), a
rnoToa, paboTHUOT CTaHAApIieH pPacTBOp Oeliie
nobueH co HeroBo paspesyBame 1:10 co uctnor
pacTBopyBau.

3a [la ce TOCTUTHE ajikajiHa Jerpajariija Bo
CcTaHJIAp/leH pacTBOp Of TiepMeTpuH Oeliie
nopagnien pactsop o1 NaOH (pH > 7), koj noTtoa
Oeme dunrpupad M amwmiyupad Bo HPLC-
CUCTEMOT.

3a Baimmalmja Ha MeTOJIOT Oea TIOATOTBEHU
MoBeKe CTaHJIAPJIHM PACTBOPU CO pasjinuHa
KOHIleHTpallMja ~ Ha  repMmeTpuH.  Taka,
TecTUpame Ha JIMHeapHOCTa Ha MeTO/OT e
HarpaBeHO BO KOHIIeHTpalioHeH oricer: 1,56 -
41,47 png/mL 3a trans-usomepor 1 3,58 - 95,39
pg/mL 3a cis-u30MepoT.

TounocTa Ha MeToJIOT Gellle TecTUpaHa TTPEKy
oTipefiesiyBarbe Ha TIPUHOCOT. 3a Taa Iie Ha
efleH of TpumMmepoluTe of GopMmynanunTe
nobuenu 3a ananmsa (,Bio Kill”) 6erre noganero
Pas3IMUHO KOJIMUECTBO CTaHap/ieH TlepMeTprH
BO OJIHOC HA BeKe MPUCYTHOTO KOJIUUECTBO
(8,1%; 36,2%; 54,3%; 72,4%, m/m). OueHKara
3a Mpelr3HOoCTa Ha MeTOJIOT Oellle HarpaBeHa

[peKy BpepHocTure gobuenu 3a RSD, %.

3a ornpejienyBame Ha rpaHuliaTa Ha JeTeKivja
(LOD) m rpanuiara Ha KBaHTUUKAaLMja
(LOQ) Gea armiuypaHy pacTBOPU BO OIICEr
Ha KoHueHTpauuu opn 0,15-290 pg/mL 3a
trans-iepmetpuH u oz 0,05-0,95 nug/mL 3a cis-
TepPMeTPUH.

PaboTHuUTe pacTBOPU O] ITTIPUMEPOKOT CYPOBUHA
u on dopmynauuure Oea OANOTBEHU CO
pacTBoparbe Ha COOJIBeTeH BOJIYMEH WJIM Maca
OJi TIPUMEPOKOT BO eTaHOJI 3a TpUToa Ja ce
nobujat paboTHU PACTBOPU CO KOHLIEHTpaLuja
on mpubskHo 0,04 mg mepmeTprH/ml.

Cure pacTBOpPM 10 TIOATOTBYBameTo Oea
Memany 10 min Bo yiaTpasBydyHa Oarba, a
npeq aryiMkaudjata BO MHCTPYMEHTOT Oea
dunTprupaHy HU3 HAjJIOHCKU UITep CO MOpPU
o 0,45 pm, mponssop Ha Millipore Corporation
(Bunepuka, CAJ).

Op cure pactBopH 6ea uHjekTrpanu 1o 20 pL
BOo HPLC-cucremor.

Pesyntati u guckycuja

Pa3Boj Ha MeTopOT

CranpapaHata — CylcTaHIMja  [epMeTpuH
pacTtBopeHa BO eTaHOJI MOKa)KyBa Y B-criekrap
CO [IBa ArcoOpIIMOHW MaKCUMyMa: TIPB,
MHOI'Y MHTeH3UBEH, Ha OKojy 215 nm u BTOp
KapaKTepycTUUeH, Ha NpubmmKHo 273 nm. 3a
paboTtHa OpaHOBa [OJ/PKMHA HA JETEKTOPOT
Oemte M30paH TPBUOT, 3apajii TIOrOJIEMUOT
VHTEH3WUTET, 32 Jla Ce OBO3MOKU IMOrojema
OCeT/INBOCT HA METOJIOT.

[Tpu onTMK3aIja Ha MeTOIOT Oellle KOPUCTEH
M30KpATCKM HAYMH/MOJy7l Ha paboTa, Mpu
MeHyBalhe Ha COCTAaBOT Ha MOOWIHaTa
dasza. Taka, Oea MeHyBaHU OJIHOCOT Mery
AlleTOHUTPWIOT W BojlaTa M TIPOTOKOT, [0

OIITMMaJIHa Cellapalii]a Ha N30MEPUTE.

AHaNUTUUKM KapaKTepUCTUKK Ha
MeTonOT

Ha crmuka 2A e mpuKka)kan KapaKTepucThdeH
XpoMarorpam JiobueH co MOpuMeHa  Ha
ONMUIIaHUTE  ONMTUMAaJHU  XpoMartorpadcku
YCJIOBU. PeTeHIIMOHNTE BpEMUbA HA U30OMEPUTE
Ha rnepMmeTpuHOT ce: 4,5 min 3a trans u 5,2
min 3a cis. lloBaxkHuTe xXpomaTorpadcKu
rnapamMeTpu OJ] OBOj XpOMATOrpaMm ce CriefiHuTe:
= pereHLMOHUTe axkTopu (k) 3a trans u cis-

U30MepoT ce 3,72 u 4,44;
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= cerapalyoHuoT daxTop (o) e 1,19;
* pesonyuujata (R) e 2,61,

OBa TOKa)KyBa JeKa H30Mepure ce [obpo
O/IBOEHH, a aHajil3arta He Tpae [1oJro. ViMeHo,
MoTpeOHOTO BpeMe 3a efleH XpoMarorpam e
npuoIKHO 6 min.

Banugauuja Ha MeTOpOT

[To3HaTo € JieKka MepMeTpUHOT e HecTabuseH
BO ajKayjiHi pactBopu.t ® Ob6jaBeHU ce u
UIeHTUPUKYBAHU JerpafaliiOHUTEe TPOIYKTU
KOM TIpyUTOa BOOOMUAaeHO HacTaHyBaaaT.*
3a Ja ce yTBPIU CEJIeKTMBHOCTA HA METOMOT
KaKo eJleH of KPpUTepUyMUTe Ha Basujaliuja,
ja  mpuMeHMBMe aJikajiHATa  Jerpajaiuja.
[Tputoa, uenra He OGemie ga TO VIBPAUME
MOoeIMHEeYHOTO MTPUCYCTBO HAa JlerpajaliiOHNATe
MPOAYKTH, 3a IITO HEeMaBMe HUTY COOABETHU
craHgapad. KapakrepucTuuyeH XpoMaTorpam
Ha CTaHJapleH pacTBOpP Ha IMepPMEeTPUH KOj
COAP:KU JlerpaflaliioHN IIPOIYKTU JOOMeHU BO
aJIKaJIHa cpelyHa e MpUKaskaH Ha ciimkara 2B.
Ha xpomaTorpaMmoT e OuMriaefHO MPUCYCTBOTO
Ha [IOBeKe mderpajalyoHK TPOAYKTH KOU
ce TI0jaByBaaT CO PETEHLMOHW BPeMUiba Off
1 no 3 min. Tue He ce mHpekJoIyBaaT U He
vHTepdepupaaT co IMMKOBUTE Ha U30MepPUTe Ha
nepMmeTpuH. OBa ro mpaBy METOZOT CeJIeKTUBEH
BO OZHOC Ha JerpajaliMOHUTe MPOAYKTH KOU
ce jaByBaar BO aJIKaJiHa CpelyHa.

YTBpzeHa e 3aBMCHOCTa Mery TMOBPIIMHUATE Ha
MUKOBUTEe (A) UM aIrUIMIUPAHOTO KOJIMUECTBO
nepMmeTpuH (y, ug/mlL) BO MCIUTYBAHUOT
KOHILIeHTpaluoHeH orcer (cnuka 3). Taka,
paBeHKUTe Ha MpaBeloT Kou bea JoOUeHH 3a
trans u cis-M30Mepor ce:

A=42457y-11651 u A= 41141y - 23601,

KaJle BpedgHocTa Ha KOoeUIMEHTOT Ha
kopesnauja (R?) e 09998 3a trans-usomepor
n 0,9999 3a cis-M30MepoT, WTO YKaKyBa Ha
JMHeapHa 3aBUCHOCT Mery  IIOBPIIMHUTE
Ha TMKOBUTE U arUIMLIAPAHOTO KOJIMUYECTBO
TepMEeTPUH.

betre TecTUpaHa VHTpaJHeBHaTa u
MHTepAHEBHATA MPELNU3HOCT Ha  MEeTOJIOT
MpeKy aHaau3a Ha pPeTeHLMOHUTEe BpPeMUbba
1 TIOBPUIMHUTE Ha JBaTa M30Mepa OAJesTHO,
CO MHjeKTHpame Ha paboTHUOT CTaHAapIeH
pacTBOpCeAyMIIaTUIHEBHO, TeTAeHa. O1leHKaTa
e HartpaBeHa MPeKy BPegHOCTUTe I0OMeHU 3a
penatuBHaTa craHzgapgHa pesujanija (RSD)
n3paszeHn Bo %. Taka, 3a WHTpagHeBHaTa
npenm3HocT 3a RSD 3a peTeHLIMOHUTE BpeMuba
nobuenu ce BpepHoctn 0,20% u 0,25%, a

3a TIOBpIIMHUTE [O0OMEeHM ce BPeJHOCTUTE
0,91% un 0,38% 3a trans u cis-u3oMepoT. 3a
VHTepAHEBHATA MPELN3HOCT M3pa3eHa MpeKy
RSD 3a pereHLMOHUTE BpeMuiba HOOMEHU ce
BpeaHocty 3,31% u 3,47%, a 3a TOBPLIMHUTE
nobuenu ce BpepHocture 1,31% u  1,19%
3a trans u cis-uzoMepor. Oj HaBeleHUTe
MoJIaTOLM TPOM3JIeTyBa JleKa Hema 3HadajHa
pasnuKa Mery TOBPUIMHUATE Ha M30MEpPUTe BO
eleH JieH M Mery [eHOBHM, HO MMa Pa3jiiKa
MeI'y PeTeHIIMOHUTE BpeMUba MeIy JIeHOBUTE.
OBaa pasnukKa BepojaTHO [IOTEKHYBa Off
nepdopMaHCUTe M CTapocTa Ha arrapaTor, HO e
BO NpudaT/IMBU I'PaHULIM 1 He BJiMjae 3HadajHo
Ha pes3yfTaThTe Off aHaJM3ara 3aToa IITO BO
WCT IeH eJHOIIOIPYTO ce XpoMmaTorpadgupaat 1
criopeqiyBaaT M CTaHOApAOT U aHaJIM3UPaHUOT
MMPUMEPOK.

3a ma ce MOTBPM TOUHOCTa Ha MTPeJyIOKEHUOT
MeTozibeaHarpaBeHUTeCTOBU 3a 0TTPeIeTTyBahe
Ha TIPUHOCOT MPeKy MeTOJl Ha CTaHgapjeH
nopaTok. TectoBuTe Gea HarpaBeHU Ha eJleH
o TIpuMepoLuTe ol hopMmyIaluuTe JoOUeHn
3a aHajmM3a. 3a JYeTUpuTe Pa3MuyHu TIOPLIUN
MepMeTpuH KaKo cpefieH MpUHoC fobueHa e
BpeaHocTa of1 98,08% co RSD op 1,30%, a cure
OMIeJTHA Pe3ynTaTu ce mobueHu co MPUHOCH
on 96,87% po 99,75%. BpenHocrture pobueHu
3a TIPUHOCOT CTATUCTHUUKM ITOKa)KyBaaT AeKa
METO[IOT € TOUEeH.

3a onpepenyBabe LOD n LOQ Ha nepmeTpuH
3a 0BOj MeTo[l Oea aIyIMUMpaHW CTaHIAPIHU
pacTBOpW CO HUCKM KOHIeHTpauuu. [IpuToa,
nobueHuTe paBeHKM Ha rpaBel]oT ce: A= 1891,8
y - 688,27 (R?=0,9996) 3a trans u A = 1708,6 y
- 1605,5 (R?=0,9899) 3a cis-uzomepot. O 0BOj
TecT nnpou3sJsierysa fieka LOD e 1,6 ng u 3,0 ng, a
LOQ e 49 ngu 9,1 ng 3a trans u cis-u30MepoT.
Bo ogHoc Ha crabwiHocTa Ha paboTHUTE
CTAHJAPJIHM PacTBOPH, 3abejeykaHo e JieKa
THe ce cTaOWIHU eceT JleHa U Bo MpUKugep
1 Ha coOHa TeMmIieparypa.

[IpecMeTaHoO e pdeKka cis-TiepMeTpyMH [1aBa
[MMK CO TIorojema IOBpLIMHA 3a okojy 1,2
rmaTu BO OJJHOC Ha MCTOTO KOJIMUECTBO trans-
nepMmeTpuH. Taa BpenHocT e HajmeHa co RSD
2,51% 3a n = 10. Toa 61 MoKeJI0 [a 3Hauu JeKa
MOJIAPHUTE allCOPIIIMOHU KoedULMeHTH (g)
Ha CiS U trans-rIepMeTPUHOT Ce pas3IMKyBaaT
1 3a roeMHeyHo oripejiesiyBarme Tpeba fa ce
KOpUCTAT CTaHJapau of obara n3omMepa.

OnpepenyBake nepMeTpuH BO
npuMepoum

[TpemoskeHUOT MeTon Oelle  MCKOPUCTEH
3a oIpefieNlyBame TIeEPMETPHMH BO CYpPOBUHA
1 BO HEKOJIKY MPUMepOoLy o7 (hopMy/IaLun
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3a pasfauyHa HaMeHa, CO pasjiMyHa JeKia-
pypaHa KOHLeHTpalMja U Of pasindeH
npounsBoauTesl. [TMKOBUTE BO XpOMATOIPaMUTE
Ha npumepoLuTe 6ea uaeHTUGUKYBAHU [TPEKY
PeTEeHLIMOHUTE BPEeMUIba, CTIOPeieHr CO OHMe
IOOMEeHM 3a M30MepuTe Ha IepMEeTpPUH BO
XpPOMaToOrpaMoT Ha CTaHIapAHUOT PacTBOP,
a 1ortoa Oea TIOTBP/EHW M TIPEKy HUBHUTE
KapaKTePUCTUUHU CIIEeKTpU. [1py MCTIMTyBame
Ha cUTe TIPUMEePOLM off GopMyIallii HeMarlle
MUKOBM O]l JIPYTM KOMIIOHEHTU OJIMCKY [0
nukoBute o7 repmerpuH (ciuka 4). OcBeH
TOA, M TECTOT 3a UMCTOTa Ha MUK (peak purity
parameter) TIOKajka JeKa TIMKOBUTe Ha
M30MepuTe Ha TIepMeTPUH BO XPOMATOIPAMUTE
Ha opMmynaluuTe OAroBapaaT Ha  UKCTa
KoMItoHeHTa. OBa IMOKayKyBa JleKa O CydajHO
ofbopanute dopMmynalud BO OBOj Tpyhd ce
MOTBpAYBa  yIITe efHall  CeJIeKTUBHOCTA
Ha MeToJloT. Pesyararure of aHanvz3arta ce
npukaykaHu Bo Tabenara 1. [loepguHeuHure
BPEAHOCTH 3a TIPUHOCOT ITPeCcMeTaHu BO OHOC
Ha TeOpeTCKW odeKyBaHaTa BpegHoCT (BP3
OCHOBA Ha JeKJapupaHaTa KOHLEeHTpaluja)
ce nmobmenu Bo orcerotr: 96,44 - 101,00%, a
npoceyHuoT rpuHoc e 99,00%, co RSD o1 1,92%.
Opn  pobuenure xpomaTtorpadcKu I0JaTOLU
MOKe [la ce TIpecMeTa W OJHOCOT Ha
M30MEpUTe BO UCIIMTYBAHUTE TTPUMEPOLIN.
lIMeHo, pobueHuTe BpemHOCTU 3a Lrans/cis
oxHocoT ce of 1,55/1 no 2,9/1, mro 3Hauu JieKa
dopMmynalmmTe ce MoAroTBeHM Off TIepMeTpPUH
CcO Ppas3aMueH ojHOC Ha M30Mepu. Bo cure
ycnutan  hopMmysialMyd M BO  CYpPOBHMHATA
MMa TIOBeKe trans off Cis-M30Mep, WM Toa ce
BpesHoCTH BO oricer: 60,8-74,4%, m/m 3a trans-
n3oMeporT 1 39,2-25,6%, m/m 3a cis-M30MepOT.
CUHeprucTuTe Ha TePMETPUHOT KaKo ILITO
ce nmrnepoHun Oyrokcug U N,N-guetms-
M-TOJIyaMKJl, KOM 4ecTo I'M KMMa 3ae[HO CO
MEePMETPUHOT BO  PasfuuyHu  (hOpPMYJIaLu,
He IpeuaT BO aHanm3arta. [Ipeky aHammza
Ha pacTBOPM Ha COOABETHU CTaHZAPIHU
CYTICTAHUMKU  YTBP/EHO e JleKa HUBHUTE
pereHuonu Bpemutba ce 0,9 u 2,7 min. O oBa
MpoM3JIeTyBa JleKa M30MepuTe Ha TepMeTpUH
MOYKe [la ce aHaJM3MpaaT Co OBOj METO[l
1 BO hopmysialuyM BO KOW I'M MMa U OBHE
coeJlMHEeHM]a 3aeJIHO CO TTIePMETPUH.

3AKJ/TYHOK

[lepmeTpyuH BO CypoBMHa U BO pa3indHU
dopMmynalMy  MOKe [la ce aHaJu3upa  Co
BUCOKO-epMKacHa TeuHa Xpomarorpaduja

MpeKy MprMeHa Ha CieJHUTe OINMTUMU3UpPaHU
paboruu ycnosu: HPLC-konona C18 (25 cm x
4 mm, 5 pm), mobusHa dasza cocTtaBeHa Ofj
alleTOHUTPU U Boga Bo omHoc 80/20% (V/V),
Ipu MIPOTOK Ha MobusiHara cdasa on 2,5 mL/
min, gerekuuja Bo YB-nmogpauje Ha 215 nm u
npy Temreparypa Ha KojioHata of 25°C. Ha
0BOj HAUMH ce IOCTUIHyBa JoOpa pe3osnyLuja
Mery cis u trans-uzomepot on 2,61 co wrto Tre
ce omnpefieslyBaar OfifIeJIHO, & KaKo CTaHAap/I
Tpeba 7@ ce KOPUCTU CYIICTAHLAjA CO TTO3HAT
CcOCTaB M OAHOC Ha wu3oMepu. llpucycTtso
Ha nuneponwn Oyrokeupg v N,N-guetusi-m-
TolyamMuzi Bo (OpMyJIaLMUTe He IPeund BO
OTIpe[eTyBarmbeTo.

[Tpeqyio’KeHNOT MeToJl € e[HOCTaBeH, Op3,
CeNIeKTUBEH, Mpelr3eH 1 ToueH. Moxke fa ouje
KOPMCEH 3a PYTUHCKU aHAJIM3U M KOHTpPOJIa Ha
KBaJIMTETOT Ha [IEPMETPUH 1 HETOBUTE M30MEPU
BO rojieM 0poj opmyiaLnu off pasjiuueH BUp
1 HaMeHa.
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31 —e— trans-nepmeTpiH
y=42457x - 11651 R2=0,9998
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Cauka 3. 3asucHoctd Meé¢y aujautupaHouo
Koauveciso uepmetupuH (mg/mL) u
uosBpuwiUHAA HA XpomaudozpaccKuiie
uuxosu (MAU . 105) UpuKkaxaHa 3a gsauia
uszomepu oggearo. Tecuiow e HAUpPABEH BO
KoHUeHUWpayuoHuou oticez: 1,56 - 42,47 ng/mL
3a trans-uepmetiput u 3,58 - 95,39 ng/mL 3a
CiS-UepMEUPUH.
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Cnuka 4. CliopegbeHu xpomatiozpamu Ha: (a) pactiBop Ha UuepmettipuH cuiargapg, (b)
uepMeltipuH cyposuHa, (c) MeguyuHcKu wamioH ,Higia”, (d) upawiok 3a setiepuHa , Tapilan”, (e)
een ,Bio Kill” u (f) ipawiok ,Neo-Pitroid™; (1) trans-tiepmettipuH, (2) cis-tiepMelipuH.

Tabena 1. Pezyatiatiu og aHaausupaHutie Upumepoyu 0g uepmettipuHcKu popmyaauuu

[Tpumepox TleKnapupHO KonuuecTBo Hajneno konuuectso [punoc trans/cis
TnepMeTpyH %, TepMeTpPUHY%, OJTHOC Ha M30MepUTe Ha
m/m m/m epMeTpHH
%, m/m
CypoBuHa <90 98,75 98,75 2,90/1
,Bio Kill"-ren 0,25 0,24 96,44 2,39/1
Neo-Pitroid"®-npariok 0,50 0,47 99,48 2,10/1
LHigia” -mammnon 1,00 1,01 101,00 1,55/1
Tapilan™ mparmok 2,00 1,99 99,08 2,90/1
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A6cTpakT

Bo Penybnuka MakepnoHuja HecpekuTe U
MoBpeiuTe BO COOOpaKajoT MpeTcTaByBaaT
MPUOPUTETEH  jaBHO-3[IPABCTBEH  ITPOOIIEM,
ocobeHO akTyesleH Kaj [ferarta M MIajuTe.
Hajuectn mnpuumMHM 32 HacTaHyBawke Ha
HecpeknuTe ce OP30TO BO3eHe, HeTIOUNTYBambe
Ha cooOpakajHuTe MpaBWia M BO3ee T/
IlejcTBO Ha aJIKoxojl. 3a HamajlyBame Ha
noceUIIATe Of] TIOBPEIUTe BO COOOpaKajoT
MoTpebHO e BOBeJlyBarhe 3aKOHCKA peryiaTiBa
1 HEj3MHO 11eJI0CHO CTTPOBelyBame, eflyKalpja
3a Oes30eIHO OfHECYBame BO coobpakajoT Ha
CUTE YUECHUIM U MHULIMJATUBU 38 TEXHUUKU
pasBoj. llenta Ha TPYMOT e Aa ce MpeioKu
VMHTEepeHIMja Oas3upaHa Ha JOKa3u  3a
HaMajlyBarmhe Ha PU3MYHOTO OJIHeCyBame Ha
MJIaZIUTe BO3aur BO COOOPAKajoT Ha TaTUIITaTa
BO Penybruka MakezoHuja.

AHanmuzata Ha cocTojbara co 06es3bemgHocTa
BO COOOpaKajoT, KaKO M Ha MHTEepPBEHIUUTE
OasupaHK Ha JI0OKa3M KOM [laBaar TMO3UTUBHU
pesynTaT, W3BpUIEHA e CcO IpMMeHa Ha
cuUcTeMCKM mpucTtan (system approach) Ha
pACIoNIOKUBK  ODUIMjaJIH  CTATUCTUUYKU
MojlaToIM,  TOAATOILM  Off  HAal[MOHAaJIHU
CTYIIMM, AKTyeJiHa JIeIrMC/IaTUBa, U CTPATeruu
on Penybnuka ~ MakepoHuja, KakKo U Of
MEryHapoOJHUTe KCKYCTBA U  IPErOpaKHu,
CTpy4yHa M HayuyHa juTepartypa oj objacra Ha
Oe30egHOCTaBO COOOPAKAjOT, KAKO U CTPATELIKU
IOKYMeHT U nyonukauum on  CBeTcKara

37IpaBCTBEHA OpraHus3alidja W Tperopaku of
EBporickata YHuja. AHanusupaHu ce U Tpu
CUCTEMATCKU Mperieiu - MeTa-aHaju3u O]
Cochrane Library.

EneH op mpucramnuTe 3a KOHTPOJIa HA PU3UK
(hakTOpUTE € BOBejyBame Ha TI'pajyupaH -
CKaJiecT (rmocTereH) CUCTeM 3a JIMILEHINPabe
Ha Bo3auuTe. BakoB cucteM BoBejie CIeJIHUTE
3eMjid, CO 1IeJT MJIAJIUTe BO3aud TIOCTEINEeHO
Jla ce M3JI0KAT Ha PU3MKOT BO COOOPAKAjoT:
ABcrtpuja, [lancka, @uHcka, DpaHuuja,
['epmanuja, JlyrceMbypr, Hopgemnika,
[Toptyranumja, llInanuja, IlIBejicKa, [IBajijapuja
n Adrmgja.  CucTeMoT  3a  rpagyMpaHo
JIMIeHIIUPake € MOIIHE BaKHa JIerucjiaTUBHA
VHMIIMjaThBa, 3a Koja WKMa JloKa3W [leKa
JIOBeflyBa 10 HamajlyBare Ha coobpakajHuTe
Hecpekn M daTasHUTe cjlydand Kaj miajuTe,
a HAjroJIeMuoT fiesl Ol KOpUcHuTe eheKTr ofl
OBOj CUCTEM Ce JIO/KaT Ha OJIJIOKYBAHEeTO Ha
JlaBakbeTO Ha [03BOJla HAa MJIaJiUTe BO3auu.
OBaa wuHTepBeHIIMja Oa3WpaHa Ha JOKa3u
Tpeba fa ce MprMMeHyBa M BO HaliaTa Jp>KaBa,
HO, CaMO JIOKOJIKY Ce MPUIArofiu Ha YCJIOBUTE
1 cocrtojbaTa BO 3eMmjaTa, MMajKu I'o MpeaBU
OJJHECYBaWeTO Ha MJIafiuTe BOOMIITO, a
ocobeHo BO coobpakajoT, HO CO PUTOPO3HO
CTMPOBeJlyBame Ha CyrepBU3Uja U CTPOTU Ka3HU
3a BO3aUKUTE MTPEKPIIOLIU.

Knyaun 3060poBu: coobpakajHu HecpeKku,
afloNeclle’TH, TTpakca basupaHa Ha JI0Ka3u.




APXHWBU HA JABHOTO 3/1PABJE

Abstract

Road traffic accidents and injuries constitute
a priority public health problem, particularly
important in children and youth. The most
common causes for traffic accidents are
speeding, violation of traffic regulations
and driving under influence of alcohol. In
order to reduce the consequences of traffic
injuries, introduction and full enforcement
of legislation is required, accompanied by
education for safety for all road users and
initiatives for technical development. The
objective of this article is to propose evidence-
based intervention for reduction of risk
behavior of novice and young drivers on the
roads in Republic of Macedonia.

The analysis of the situation with the
traffic safety, as well as evidence-based
interventions that provide positive results,
has been conducted by wusing “system
approach” of available official statistical
data, data from national studies, current
legislation and strategies from Republic
of Macedonia, international experiences
and recommendations, as well as strategic
documents and publications from the World
Health Organization and recommendations
from the European Union. Three systematic
reviews - meta-analyses from the Cochrane
Library have also been analyzed.

One approach for control of risk-factors is
introducing of graduate licensure system
for novice drivers. Such system has been
introduced in several countries: Austria,
Denmark, Finland, France, Luxembourg,
Norway, Portugal, Spain, Sweden, Switzerland
and England and its main objective is to
gradually expose novice drivers to risk in
traffic. The graduate licensure system is
very important legislation initiative, with
evidences that it leads to reduction of traffic
accidents and fatal injuries in youth, and the
majority of the beneficial effects are due to
postponement of licensure of novice drivers.
This evidence-based intervention should
also be put into practice in our country, but
only if it is adjusted to the conditions in the
country, having in mind the general behavior
of young drivers, especially their behavior
in traffic, accompanied by strict supervision
and rigorous penalties for violation of traffic
regulations.

Key words: traffic accidents, adolescents,
evidence-based practice

Bosep

Bo Penybnuka MakenoHuja HecpeKuTe U
MOBpeIUTe BO COOOPAKAjoOT IpeTcTaByBaaT
MPUOPUTETEH  jABHO-3[IPDABCTBEH  MPOOIIEM.
CooOpakajHMOT TpayMaTH3aM Kaj Hac 0cobeHOo
e aKTyeJleH Kaj fleljata U Miaaute. OKoy
30-50% oj aranHuTe OBPeAu Ha BO3PaCT
on 5 no 14 u ox 15 0o 24 roguHU ce pesysTar
Ha TIOBpe/iiTe Bo coobpakajor. Ha pmerjarta u
MJIa[IUTe Ha BO3pPacT JI0 24 ToAWHU OTIaraaT
43,6% opn BKYIIHUOT Opoj IoBpeneHn u 26,5%
3arHaTM  BO  COOOpakajHM  HeCcpeKm.'?’
Crniopeq1  IlpKaBHMOT 3aBOJ, 3a CTaTUCTUKA, BO
Tekor Ha 2009 rogunHa Bo P. MakesioHuja BO
coobpaKajHu HeCcpeKU >KMUBOTOT T'o 3arybuse
160 nuiia, a co 1oJjiecHu 1 OTeIIKY [10CIe UL
ce perucrpupanu 6 731 muie.!

Kako HajuecTu NMpUUMHU 3a HacTaHyBame Ha
HecpekuTe ce OP30TO BO3eHe, HEeIloUnTyBambe
Ha cooOpakajHuTe TIpaBWia U aJKoXoJj1.'
MrnaguTe BO3aud TM TpaBaT WCTUTE T'PENIKU,
KaKo U TocTapuTte Bo3auu, 6p30 Bosewe (67%
ja Tmpedekopwie mo3BOJIeHaTa Op3uHA) U
BO3eme 1107] J1ejcTBO Ha ajkoxon (16%), mpu
HITO TIMEHETO AJTKOXOJI M Bo3pacra ce 06paTHO
MPOIOPILIMOHAJIHY, TIOMJIaZiuTe BO3auu [UjaT
MOBeKe U [M0YeCTO. 3arprusKyBauku e MoaToOKOT
wro 10% o amosieclieHTUTe Ha BO3PacT I10[]
18 roguHuM HacTpallajie Kako BO3aud. T.e. CO
rnosajMeH aBroMoOwn oj poautenure. Camo
16% of ToBpelleHUTe BO3auu KOpHUCTeJie
Oe30e/lHOCEH  peMeH, BO MOMEHTOT Ha
coobpaKajHaTa HecpeKa. KpuTHYHM YacoBU
3a coobpaKajHa HecpeKa Kaj afjoJIeCLIeHTUTe U
miagute ce 0-4 gac.!

['106aHOTO  UCTpa)KyBarhe 3a 37paBje Ha
ajioneciiednTiTe Bo Penybnuka MakepoHuja
orndaka men 3a PUMYHOTO OJIHECYBarhe Ha
Jeniata U MmjajauTe Bo coobpakajot. Criopep
Hero, 41.6% oji MallKWUTe YYeHWIM HMKOTall
I PeTKo yroTpebyBase 6e3beqHOCEH peMeH
Kora ce BO3ejle BO aBTOMOOWJI yIIpaBYBaH O/]
IIPYro juile, fojieKa >keHckuTe Bo 38.0%. 19.3%
OJl CUTe YUeHUIM ce BO3ejle BO aBTOMOOWII
yIIpaByBaH oOJ [Ipyro Jjuile Koe OWio Mojl
IlejCTBO Ha aJIkoXoJl.!

BKyrmHuUTEe  Tpomiony OJl  TOBPeJUTe  BO
coobpaKajoT Kaj pmJelara W MJIafuTe BO
MakenioHu1ja M3HecyBaaT OKOIy 28 MUIMOHU
aMepuKaHCKM  pfojapu. JleKyBawmbeTo — Ha
MOBpeJleHuTe JuUlla Ha OBaa BO3pacT CaMo
TOMUIIHO UYWHU 2 MWIMOHM aMepUKaHCKU
nonapu (1% o BKYITHUOT rojiuiiieH OyiieT Ha
@DoHIOT 3a 3paBCTBEHO OCUTYPYBaHE), Off KOU
CKOopo 1 MUJIMOH e HaMeHeT 3a JIeKyBakbe Ha
TepurepHo OOITHUUKO HUBO.!
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Ilenta Ha TPymOT e [a ce TIpemioxKu
MHTepBeHIIMja OasuMpaHa Ha [OKasd 3a
HaMaJlyBathe Ha PU3UUYHOTO OJIHeCcyBarbhe Ha
MJIaZIUTe BO3aun BO COOOPAKajoT Ha MaTUIITaTa
BO Pernybska MakezoHuja.

3a HaMmajlyBame Ha IOCIe[ULIATe Of TOBpe-
IUTe BO cOODOpaKajoT roTpebHO e BoBeyBarbe
3aKOHCKAa peryiaTiBa U Hej3MHO 11eJIOCHO

CIIpOBelyBame,  efykaluja 3a  6e30emHo
oflHecyBarhe BO  CcOOOpaKkajoT Ha  CcuUTe
VUECHUIIM UM UHULMJATUBUA 32  TEXHUUKU

pasBoj.? JlerncnaruBara Tpeba na ja peryauipa
MCITpaBHOCTA Ha BO3WIaTa, 0Co06eHO KOUHUIIATE
1 cBerjiara. Bracrture Tpeba pa obesbenar
COOJIBETHO OCBET/IyBarbe 3a MozjobpyBarme Ha
BU/IJIMBOCTA Ha [TATOT U 1IJI0OCHO OJIPKyBahe Ha
narumrara. [TogobpyBameTo Ha UTHATA [TOMOII
BO IIOCTIeJIHATE HEKOJIKY JeLleHUH, HeCOMHEHO
MpujioHece 3a HaMaslyBame Ha CMPTHOCTA Off
MoBpeiuTe BOo coobpakajor. OpraHu3nupaHoTo
aMOyJIaHTCKO JIeKyBame, O Kajgap o0yuyeH
MpaBWIHO [la TH TIpeHece TOBpPeeHUTe [0
MEeULIMHCKUTE 1IeHTPHU, ce TIoKa)Ka KaKo
eduKraceH MeToJ BO HaMajyBambeTo Ha
MOPTATUTETOT U KojaTepayiIHuTe IITeTH.'®
OBMe aKTUBHOCTU Ce O] BUTAJHO 3HAUCHE
3a CTIpaByBame CO IMOBPEAUTE 1 HaMalyBambe
Ha CMPTHOCTA M CEPHO3HUTE KOMITIMKALUN
o7l rioBpenuTe Bo coobpakajor. Curte 3eMju, a
1ocebHO OHMeE CO OrpaHMUeHU cpezicTBa, Tpeba
Ja T HamajaT MaKCUMAaJHO J[03BOJIEHUTE
Op3uHM BO Co00OpaKajoT U Aa MHBecTupaar
BO jaBHMOT TpaHCIOPT, Nomobpa MOoJULICKa
KoHTpona M obpa3oBaHWe Ha BO3aumTe,
HaMeCTo BO M3rpajda Ha CKally aBToOIaTH.’
Iekapara 3a akiuja 3a 06e30egHOCT Ha I1aTu-
mrata faBa rjobajiHa paMKa 3a JIejcTByBambe,
MOJIMTUUKKM OZITOBOP, KOPIAMHUPAH MPUCTarl U
aKilFja Ha CUTe AP>KaBW CO MHTEePHALMOHAIHU
M HalMOHAJIHM akiuu.* ['mobajHuoT TUiaH Ha
IekanarasaakijasabesbeqHocTHaANIATUIITATA
MMa 3a eI [Ia I'M HallpaBU peasiHoCT BU3MjaTa
1 MucujaTa Ha Jlekazara (0e30egHa MOOMITHOCT
3a CUTEe KOU I'M KOPUCTAT CBETCKUTE MaTUINTa U
Ia ce crabuavsupa, a roroa M Hamaau Opojor
Ha wu3rybenure >kuBoth).® OBoj ['nobanen
miaH e nogroreed on C30 Bo copaboTka co
ObemnHerure Hammm u 1oBeKke 3acerHaTti
cTpaHu. Bo Hero ce mpefBUeHU COOABETHU
AKTUBHOCTU Ha JIOKAJIHO M HAI[MOHAJIHO HUBO
CO pervoHasjHa ¥ MeryHapojiHa KoopruHaluja.
OBMe akKTUBHOCTU 3a [TpeBeHLIija Ha [TOBpeguTe
BO coobOpakajor ce KiacupuiMpaHd BO IIeT
CTOJIOOBM: MeHaIIMEeHT - opraHM3aliija Ha
besbemHocra  Ha raruirtara, obesbemHmn
naTviITa 1 MoOMIHOCT, robes3benHu BO3UIIA,
rnobeszbeHN KOPUCHMLIM Ha [aTvIITaTa WU
aJleKBaTeH OZ[roBOP 110 coobpaKajHaTa HecpeKa
u moBpega.® 10

Peniybnimka ~ MakejjoHuja ~ MMa  yCBOeHa
HanuonanHna crpaTteruvja sa yHanpeayBarmbe Ha
be3benHoCTa BO COOOPAKAjOT Ha IaTUILTATA
2009-2014° Koja ce BKJIOIyBa BO TIPUOPUTETUTE
u Tetrre cTonboBM Ha [7100OamHUOT TIIaH
Ha Jlekajara 3a akiuja 3a O6es3benHOCT Ha
natumrata.” ' Busujata Ha oBaa cTpaTeruja
e 7a ce HamasaT JKPTBUTE BO COOOpakajor
3a 50% no 2014 ropuHa M ja HeMa daTtajiHu
rnoBpeaur Kaj Jeliata, a MUCUjaTa — Pa3BOj U
yHaIIpejiyBame Ha be30ejHoCcTa BO CO0OPaKajoT
Ha TIATMINTATA TPEKy CeJJHUTe aKTHBHOCTH:
yHarpeyBame Ha KBaJIMTETOT Ha MaToT W Ha
rnatHata MHQPACTPYKTypa, YHarpeayBambe
Ha TeXHWYKaTa WCIPABHOCT Ha BO3WiIaTa,
yHarpeqyBame Ha cooOpakajHO-TeXHUUKaTa
KyJITypa, VHaIpeayBame Ha IpeBeHIrjaTa Ha
noBpeAuTe of coobpaKajHUTe He3ronu Ha
rnaTMiiTaTa Ha CUTe TpW HHUBOA: ITpUMapHa,
CeKyHZApHAa U  TepUMepHa, jaKHewme U
yHarpeqlyBame Ha MeryHapogHaTa copaboTKa,
BOBeJlyBarbe  HaANpeagHW  TEXHOJOIMH  BO
be30epHoCTa Ha COOOPAKAjOT M YIIpaBYBarbe
CO TIPOMEHUTE BO HACOKA Ha I0oJI00pyBame Ha
be30enHOCTa BO COOOPAKAjOT Ha NaTUIITATA.!

MaTtepujan u MeTogm

AHanusaTa Ha cocrojbara co 0OesbepHoCTa
BO CO0OOpaKkajoT, Kako ¥ Ha MHTePBEHULIMUTE
6asupaHu Ha [JOKa3M KOM [aBaaT IO3UTUBHU
pesynraru (mobpa mpakca), € M3BpLIeHa Co

NprUMeHa Ha CHUCTeMCKM IIpucTar (system
approach). Kopucrenu ce pacronosKUBU
ouLjaTHI CTATUCTUYKN MOJIaTOLIN,

MoflaToOUM Off HALMOHAJIHW CTYIUM, aKkTyesHa
JIeruciiaTBa, U CcTpaTerdyd of Perybimka
MaxepoHuja, KakKo U O MeIryHAapOIHUTE
MCKYCTBa M TIperopaku, CTpydHa M HaydHa
nuTepaTtypa of, obsiacra Ha OeszbefHOCTA BO
coobpaKajor, KaKo U CTpaTellKU HAOKYMEHTH
u nybmukauum oy CBeTckaTa 37 paBCTBeHa
opraHm3alja M Tperopaku ofl EBporickaTa
YHuja.

AHanM3UpaHu ce U TPY CUCTEMATCKU IIperiean
- Mmeta-ananusu ox Cochrane Library. Bo meta-
aHajM3ara Koja Iro aHajam3Kpaza CHUCTEMOT
3a TpaIynpaHO-CKajecTo JIMIeHIMpame Ha
HOBUTe BO3aun'?, KOMITapyupaHu ce HaoguTe Off
13 ncTpaskyBama KO I'o TIpoydyBajie CUCTEMOT
Ha TrpajyupaHo JuLeHIMpare Ha HOBUTE
Bos3auu, 1 Toa Bo CAJl, KaHnaza, ABcTpanuja
n Hos 3enann. Bo Bropara MeTa-aHayMza
CTIOPeIeHN Cce pes3ysITaTuTe JoOUeHW Off TpU
He3aBUCHU cTyauu, crpoBefeHun Bo CAJI,
ABcrtpanuja 1 Ho 3enanja. Cure Tpu CTyauun
ro UcruryBasie eeKkToT Ha paHaTa emyKaluja
Ha BO3auMTe CO OAHOC Ha coobpakajHuUTe
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Hecpekn®. Bo TpeTaTa MeTa-aHanM3a, Koja
ondatuna 24 cryouu crapoepeHn Bo CAJl
n IlBescka’, aHanmM3Mpanu ce edeKkTuTe of
noenykalujata M TIoNpaBHaTa ejliyKaliija BO
OJIHOC Ha IMpUUMHEeTUTe cooOpaKajHu HeCpeKu.

Pesyntatu

CBetckara 3gpaBcTBeHa opranusatuja (C30) Bo
cBojara nybonukauuja Miagure u 0e30egHOCT
Bo coobpakajor Bo EBporma (Youth and road
safety in Europe)® ykakyBa Ha Toa [eka
MJIaZiuTe BO3auuM ce TIOJJIOKHU Ha TIOTOJIEM
PU3MK 33 JOKMByYBame Ha coobpaxajHu
He3rof MPeJIM3BUKAHU Off TIpeKyMepHa
Op3uHa, yrorpeba Ha aJKoXO0J U HOKHO
BO3eme. EfeH o7 mpucTanmTe 3a KOHTPOsa Ha
PU3KMK aKTOPUTE e BOBelyBame Ha IrpajyupaH
— CKaJiecT (IIoCTereH) CUCTeM 3a JIMLEHLMpabhe
Ha Bo3auuTe. Bo TpaguLIMOHaTHHUOT CUCTEM Ha
rosiarare HOBUTE BO3aul CTEKHYBAAT UCKYCTBO
BO3EjKU CaMMu.

Hekonky  EBporicku  3amju  IipeB3emMaar
MHULIjaTMBUA 1A 'O CMeHaT Toa. 3eMjuTe KOu
npeTcraBuja efHa (opma Ha BaKOB CHUCTEM
ce ABctpuja, /[lancka, @uHcka, DpaHLuja,
['epmanuja, JlykcemOypr, Hopaeliika,
[Topryranuja, [linanwuja, IlIBeacka, [IBajuapuja
n Anrnuja. Ilenra Ha oBa e MaguTe BO3a4yu
MOCTENeHO [la Cce W3JI0KyBaaT Ha PU3MK 3a
Ila MOJKaT Jla ce OCrocobaT fa ro CcoBjajaaT
PU3MKOT. PasnnuHu BUAOBU HA PECTPUKLINN
ce HajlaraaT BO MHTEPMEAUja/THUOT CTaUyM:
HaMmajlyBarbe Ha JI03BOJieHaTa KOHLEeHTpaluja
Ha aJIKOXO0Jl BO KpBTa TIOMEry BO3auuTe Ha
HYyJ1a, OrpaHUJyBame Ha BO3ele Ha MaTHULN
- THHejllepy BO aBTOMOOWJI, PEeCTpUKLMja Ha
HOKHUTE BO3€Ha WM Hajarame Ha HOKEeH
MOJMUMCKKM 4ac. EBanyaimja Ha CTyAguuUTe Of
CeBepHa AMepuka, ABctpanuja u Hos 3enang
MoKa)ka HaMaslyBame Ha coobpakajHure
HecpeKu 3a 31% Kaj Bo3auu THMHejlIepu ITIocTapu
ox 15 ropguuu. Yiurte nopauiMpeHa yrorpeba
Oewte 3anarata Bo EY, ocobeHoa HaMaJlyBambe
Ha J103BOJIeHaTa KOHIIeHTpallija Ha aJIkKoX0JI BO
KpBTa Ha HyJla 1 OrpaHrUyBarbe Ha BO3eHhe Ha
MJIaiv TTaTHIM BO BeUepHUTE U HOKHU YaCOBH.
8,12, 8

[IpyMep 3a MMIJIEMEHTUPAHO pellieHure e T.H.
eaykanmja L17, cimpoBemeno Bo ABcTpujal. Ce
no 1999 roguHa, Bo ABCTpuja edykalujata 3a
BO3€Hhe Peuncy MCKIYU4MBO Ouja OasupaHa
Ha VUWIMIITA 3a BO3eme (HOKyCcMpaHu Ha
TIOJI0KyBatbe Ha BO3aUKUTE TECTOBM Ha BO3PACT
oz 18 roguHu, mpu WTO OMIE MUHYBAHU I10
okoJy 300 KM MpakTUHO Boseme. Bo 1999 6un
IMoHeceH 3aKOH KOj H03BOJIyBa Jla ce Tiojara

BO3auKMOT WCIIUT Ha BO3PacT o 17 ToAuHH,
a Ma ce 3aroyHe €O TMpaKTUYHA U TeopeTcKa
obOyKa 3a Bo3eme Ha Bo3pacT of1 16 rogunu. bu
BOBeleH HOB BUJI Ha o0Oyka, HapeueH L17, Koj
orichaka MHTEeH3MBHA eflyKalldja BO YUUJIMILITATA
3a BO3€me U CTPYKTYpUpaH ITIpakTHyeH
TPEeHMHT, KOj BKJIyuyBa M3BO3yBame Ha OapeMm
3000 KM 1101 HAA30P HA MEHTOP-KaKO pPOOUTe
Ha TIpruMep.

Criopep; [obueHuTe pesyaTaTM O  MeTa-
aHajM3ara Koja Tro aHajau3npaza CHUCTEMOT
3a  TpaAyMpaHo-CKaJecTo  JINIeHIMparbe
Ha HOBUTE BoO3aun'?, OWJIO 3aKJIydeHO [leKa
rpaflyuipaHoTo JULeHIMPambe e e(heKTUBHO ITPU
HaMaJlyBarmbeTo Ha CTAlKUTe Ha coobpakajHu
HecpeKH Kaj MyIaJIiTe BO3aun, MaKo TojieMruHaTa
Ha Toj edpeKT Onsia HejacHa.

Bo Mera-aHanmzaTa Ha HCTpakKyBarbaTa KOU
I'M TIOBp3yBaaT paHaTa eJlyKaliija 3a BO3erbe,
IoOMBAbeTO Ha BO3auka [l03BOJIA Ha paHa
BO3PACT U CTAIIKUTE Ha COOOPaKajHu HeCcpeKH,
ce TIOKayKajlo eKka eflyKallyjaTa Ha MIIAJIATe
- WJHU BO3auM BO YUYWIMINTATa BOIW KOH
IobuBarke Ha BoO3auKka [l03BOjIa BO TlOpaHa
BO3PACT, HO HeMa [OoKasMu [eKa efdyKallujaTa
JIoBe[lyBa 1 710 HaMaJjlyBare Ha coobpaKkajHuTe
HecpeKkd, TYKy [Aypu MOKe Jla J[oBefe 0
yMepeHo, HO  TIOTeHUMjaJIHO  3HayvajHO
3rojieMyBarme Ha VAes0T Ha THHejilepu BO
coobpakaHuTe HecpeKku. Bo cute Tpu CTyIuu ce
MOKAayKasio JieKa TOToJieM TIPOLIeHT Off JuilaTa
KoM fo0usie paHa efykaluja Bo criopezba co
UIaTa Off KOHTpOJIHATA TIpyra JoyKuBeaje
coobpaKajHa HecpeKa OTKako [100ujie Bo3auka
no3Bosa.l’

Bo Mera-aHanuzaTa Ha  BJIMjaHMETO  Ha
IOTIOJIHUTEeIHATa — eJlyKaliidja Kaj BO3auuTe,
bue nobueHr CUIHU OOKas3y JIeKa HuemeH
TUIT Ha eJlyKallMja Kaj BO3auMu KOW BeKe Mmaar
IobMeHo BO3auyKa J103BOJIa He [OBejlyBa 0
HaMaJlyBarbe Ha CooOpakajHUTe Hecpeku u
roBpeuTe Bo coobpakajor.

[lto ce omgHecyBa 70 yIoTpebaTa Ha
cobopenure cetia Bo gHeBHU yeioBr, C30 Bo
cBouTe nyosmkanmy Miazure 1 6e36e1HOCT BO
coobpakajor Bo EBporia® kako 1 Bo CBETCKUOT
M3BelITaj 3a I[IpeBeHLIMja Ha TIOBpPeJd BO
coobpakajor? yKakyBa JleKa HeJI0BOJIHATA
3a0e/eK/IMBOCT, WM HEeBO3MOKHOCTA JIECHO
Ila ce pacrio3Haar u 3abejie;kaT ydeCHULIATe
BO cooOpakajor, e efeH of daxkTropure 3a
MOJIO;KHOCT Ha BY/JTHEPAOMITHUTE yUJeCHUIIU BO
coobpakajoT fga bugaryapernn ogBo3uiara. OBa
ce o/JHeCyBa Ha TellaluTe, BeJIOCUTIEUCTUTE U
MOTOLIMKJIUCTUTE, 0COOEHO BO BeUepHU U HOKHU
ycoBu. Ha mpuMep, Bo 3eMju Kako Ectonuja u
(duHCKa, TToBeKe 071 MOJI0BUHA O]l CyllaprTe BO
KOU ce BKJIYUeHU BYJIHePAOWIHUTE ydeCHULN
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BO coobpakajoT ce cJydyBaaT BO HOKHUTE
yacoBu. Ce TperiopauyBa yroTrpeba Ha CBeT/Ia
BO TEKOT Ha JIEHOT 32 MOTOLIMKJIMCTUTE KaKo U
Hoceme Ha pediekTupauka objieka 1 6em uin
CBeTI0 000eH! HIJIEMOBM.

Ouckycuja u 3aknyuoum

EBpornickaTta komucuja Ha 20 jyaum 2010 ro ycBou
akror “Communication from the commission
to the European Parliament, the Council,
and the Economic and Social Committee of
the regions” COM(2010) 389-final, a Bo koj ce
coap;KaHM OCHOBHM HAaCOKM BO Kou Tpeba J1a
ce IBWKAT akTUBHOCTUTE Ha EY Bo obnacra Ha
be3benHocTa Ha coobpakajor. Criopen UCTUOT
IOKYMEHT, BO UAHMOT repuop EY ke paboTtu Ha
yHarpeJlyBameTo Ha KBaJIMUTETOT Ha obyKaTa
Ha KaHAUZATUTe 3a BO3auKa JI03BOJIa, 3a ILUTO
MPeTXOJHO Ke OTBOPU LIMPOKM PacIipaBu Ha
KOM Ke ydecTByBaaT eKCIepTH, HeBJaJuHUTe
opraHu3airy, OM3HUC CeKTOPOT, ACOLMjalIiTe
" npoecroHagHuTe 3Apy>KeHuja u
Ipyru 3amHrepecupaHy cybjektu. Ilpuroa
YHujaTa BO MAHMHA Ke W3rpaju peryjaaTuBa
Koja Ke o0e3benu ¥ IocTojaHM OOYKM Ha

HerpodecroHaIHUTe  BO3aud, a  I[0CcebHo
Ha TIOBO3pACHUTe JIMIA U JIMLA CO IoceOHU
rorpebu.”

lleHec e T1OBeKe O jacHO [IeKa BO3EHETO
Ha MOTOPHM BO3WIa Mery THUHejllepuTe
M MJIaJUTe e 3HauaeH jaBHO 3JIpaBCTBEH
npobjieM, a Koj Tpeba ma ce pasryiemyBa o[l
MoBeKe TMepCrieKTUBU. M [ojeka Myamure
BO3aul MMAaaT KOPUCT OJf HOBUTE, COBPEMEHU
IM3ajHM Ha MaTUIITATa, UCTO KAKO IITO MMaaT
KODPUCT U BO3PACHUTEe, Cerak The ce MIa[v U
HEUCKYCHU, MMaaT IIorjleMa TeHIeHIWja [a
BO3aT IMOMaJId U MOCTapy BO3MJIA CO TTIOMAJIKy
He3beJHOCHU eJIeMeHTH, TOMAaJIKy BepojaTHO e
IeKka Ke T Bp3ar be3benHoCHUTE peMeHn'® u
MIOCTOU TIOTOJIEMa BePOjaTHOCT JIeKa 3a Bpeme
Ha BO3€HeTO Ke yIoTpedyBaaT eJIeKTPOHCKU
HarpaBU U Ke ce BITYIITAT BO pa3HU aKTUBHOCTH
Kou 61 MM o OTPryBajie BHUMaHHUETO.

CucteMoT 3a TpafyupaHo JULEHLUpame e
MOILIIHE BajkKHa JIerncjiaTUBHA MHULMjaTUBA
Koja IITO ce ToKaykajia [eKa JoBeyBa o
HaMmajyBamhe Ha coobpaKajHUTe HecpeKu u
daranHuTe caydyan Kaj magdte, ' 2 HO u
MOKPaj Toa PoUTeNIUTe OCTaHyBaaT MPUMAPHU
CYTIepBU30PY HaJl BO3EHETO HA HOBUTE BO3AUM-
THHejilepu. 2! Bo mpBaTa rojiyHa rio 00 MBameTo
Ha 703Bojiara, 16-TOAMIIHKTE BO3auyd MMaat
peuncy 4 raTy TorojemMa IaHca Jia JosKUBeat
coobpakajHa HecpeKa I10 U3BO3eH KuIoMeTap,
BO criopeiba cO BO3auMTe Ha BO3PacT Off
20-29 ropunu. %> % Bo CAJ]l mocroena ponra

Tpagulja Ha JTUIeHIUpame Ha HOBUTE BO3aUNn
Ha pejlaTMBHO paHa Bo3pacT, obuuHo Ha 16
roJIMHKU, a LITO He e cjydaj co HajrojeMuor
Iesn oJl 3eMjuTe Bo EBporia, Kajzie 1o3Bojia 3a
BO3eme OOMYHO Ce CTeKHyBa Ha 18 rofuHu.
Ho sapagu romemuor 0Opoj Ha coobOpaxajHu
HecpeKH Kaj MyIafiuTe, BO TIOCIeTHATE JIelleHUU
Bo CAJ] e mMpoMeHeT CUCTeMOT 3a JINLeHMPahe
Ha HOBUTe BO3auu. [loBeKeTo COjy3HM Ap>KaBuU
YMaaT BOBeAEHO TIpajiyupaH CHUCTeM Ha
JIMLIeHMpame KOj BKJIydyBa 3 CTaJUyMM, 3a
pasnuKa ofl TPaJWIMOHAJIHATE JIBA CTaIMyMU
(MpuBpeMeHa [103Boa — permit, ciaefeHa of
HesocHa zo3Bojia — license). Co cucteMoT 3a
rpajiyupaHo JIMIeHIUpame ce MIpeJBuayBa
[IPOJIOHTUPaH NPUBPEMEH TTePUO], KOj HajuecTo
Tpae 4 Mecelu, 3a pas3jiMKa off ITopaHelIHUuTe 2
Hepenu. [loHataMy, oBOj cuUCTeM MPOBM30PHA
J103BOJIa, OOMUYHO CO Ba)KHOCT 0 HaBPILIEHU
18 roguHu, a Koja HaJIO)KyBa PeCTPUKLIMU
Ha BO3eme T0[ PU3WMUYHK YCI0BU, KAKO IITO
e BO3elhe BO BeUepHHUTE M HOKHU YacCOBH,
toniepaniMja 0 3a aJIKOXOJ1 BO KpBTa Kaj HOBUTe
Bo3aun."? Ho u nokpaj toa, riocrojaT gebdaru
3a epeKTOT Ha 0BOj CUCTEM Ha coobOpakajHUTe
HecpeKkW, TIla  CIriopel HEeKOW  aBTOPH,
HajroJIeMUOT JIe/T Off KOPUCHUTE edeKTU Of]
OBOj CHCTEM Ce [O/DKAT Ha OJIOKYBameTo
Ha JaBamero Ha posBosia.  Cramkure Ha
coobpaKajHu Hecpeku ce 0CcobOEeHO BUCOKU
HerocpeHo Tocjie MaBameTo Ha [o3Boja. 22
Bo egHo ucTpaxkyBame® ce mokaykaso JeKa
CTArKNUTe Ha coobpakajHu HecpeKu ce 12 maru
TMOBMCOKM BO TEKOT Ha MPBUTE HeMesN Iocje
IoOMBAWKETO Ha Jo03BojlaTa BO  criopenba
CO TIOMCKyCHHTe Bo3aud. [loToa, cramkara
Ha CcoobOpaKkajHu Hecpeku 3HAUMTEJIHO Ce
HaMaJTyBa BO TEKOT Ha MPBUTe 6 Mecely rocsie
nobuBameTo Ha Ao3BojaTta U n3BosenHu 1000
Mmuju (okosy 1600 KujtoMeTpu) 10 HUBO Koe e
OKOJTY JIBOjHO TTOBMCOKO BO OJTHOC Ha TTOCTAPUTE
BO3auM M TI0TOA TO OAP/KYBa TMOBUCOKO HUBO
no cpeavHara Ha 20-rogMHM Ha BO3ayuTe.
Bucokute cranky Ha coobpakajHu HecpeKku
HeTocpenHo 10 [JABAmeTo Ha JI03BOoja U
HUBHOTO 3HAUMUTETHO HaMasyBame BO TEKOT
Ha HEKOJKy Mecelu rocjie AoOMBameTo Ha
II03BOJIaTa cyrepupa fieKa BO OBOj Iepuof, ce
CIy4yBa 3HAUMTETHO YUelhe 3a BO3EHEeTO BO
TEKOT Ha WHUIIMjAJTHUTE MecCelld Ha BO3elbe.
Ilypy 1 BO HEKOM CTYy[UM ce TIOKasKajo JleKa
BO3pacTa Ha JJ00MBame Ha J03BOJIa He € TOJIKY
BajKHA KOJIKY IITO € BO3aUKOTO WCKYCTBO.
NmeHo, Bo cojysHaTta npskaBa by [lepsu Bo
CAJl, kajie He MOKe Jla ce Jj00uMe [103BoJ1a Ha
Bo3pacTt rnomana of 17 roguHu, cTarkuTe Ha
coobpaKajHu Hecpeku BO TEKOT Ha IIpBaTa
rojiiHa T1iocjie OOMBAmkeTo Ha  J[03BOJIATE
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Oue peurcy UIEHTUYHW KaKo M BO COjy3HUTE
IpsKaBU Kajle MoxKe Jla ce obue 103Boja Ha
16 rogunm. ® Ho u mokpaj Toa, of/I0KyBarbeTo
Ha JlaBameTo Ha JI03BOJIA M CaMO 3a HEKOJIKY
MecellM MO)Ke Jla  o00es3benyu  3HauyajHU
3AUITUTHY epeKTH 3a coobpakaHuTe HecpeKku
Kaj ThHejiiepure. >

Ila ce uMa jacHa rperyjieJJHoCT BO cOOOpaKkajoT
1 na ce bupge jiecHo 3a0asiesKJIMB € OCHOBEH
NpeaycyaoB 3a 0e30eHOCT Ha CUTe y4eCHULIU
BO coobpakajor. MHOry peTajHu CTYIUU
crpoBefieHn Bo  ABcrpanuja, ['epmanuja
1 JaroHuja TIOKarkajle [eKa TI'PelIKUTe BO
BUUIMBOCTA MMAaaT 3HadajHa yjora Ipu
Mpen3BUKYBabeTO Ha coobpakajuure
Hecpekn.” OcBeH Toa, 3aJ0JKUTETHATA
yrorpeba Ha CBeT/ia BO [IHEBHU YCJIOBU Kaj
MOTOPHHUTE BO3WJIA ja OJleCHyBa HHBHATa
IeTeKIrja ofl CTpaHa Ha JIPYTUTe Y4eCHUIIN BO
coobpakajoT, co 15% HaMaslyBambe Ha CYIUpUTe
Kaj nemanure 1 10% HamasyBambe Ha CYyAUPUTe
Kaj BeJIOCUTIeUCTUTE CO BO3WIA TIOCTIe
BOBE[IYBAILETO HA OBME MEPKU BO 3eMjUTe KOU
ja IpuMeHyBaar oBa ojipefioa.’

EBanyaniyjara Ha TpeHMHI IIporpamara Io
MoKayKaJsia CeJHOBO: BO3aUunTe KOU ja ojioparse
JI17 epykauujata mMmazne MOMaJIKy CcyZlapu BO
criopaba €O TpaguLMOHAIIHO eAyLMpaHuTe
BO3auM. [TOMAJIKy BO3aul eflyliipaHi Ha BaKOB
HAuMH ja HaJMKHYBajie J[03BojieHaTa Op3uHa
BO criopjiba co TpaguIMOHaIHO eAyLiMpaHnuTe
Bo3auy, JI17-emyuupaHure Bo3auu  Ouie
CO J[BOJHO IIOMajla BEepOjaTHOCT [a MM ce
of3eMe [03BojlaTa, Jla MM OWjaT [ofesieHu
IUCIIATIMHCKY MEePKU WM 3aJI0/KUTENTHO [1a
OujaT BKJIyYeHM BO OOyKa 3a rojo0pyBarbe
Ha Bo3emeTo. EBajyalyjata rokarkajaa jexa
BO3auuTe Kou ja rocetyBase JI17 egykanujara
6ue Bo coobPa3HOCT CO 3aKOHOT U MMajie 3a
15% momasnky cyaupu 1o npBuTe mM3Bo3eHu 10
000kM. YcrexoT Ha OBOj MPUOJ, BOTJIABHO ce
MIPeTMITyBa Ha MOeKCTeH3MBHOTO BO3EHe IO/

Jlutepatypa

1. Toszuja ['D. ConnjasiHo-MeULIMHCKU aclieKT Ha
Cco0OpaKajHMOT TpayMaTU3aM Kaj ferata 1 MaauTe
BO Penybrmka MakemoHuja (IOKTOpCKa auceprariija).
Crorgje: Meguriutcku dakxynret, 2002

2. Kacammnos b. OnitoBapeHOCT o TIOBPeiiTe Kaj
nmeraTta U miazuTe Bo Pertybnnka Makejonuja
- MIPUOPUTETEH jaBHO 3/1pABCTBEH MTPOOIEM
(maructepcku Tpya). Ckorje: MeguumHCKN (haKysITeT,
2010

3. 3apaBcTBeHa crpaTeruja Ha Perybnuka MakepoHuja
2020. CurypeH, ecbrKaceH U MpaBUUeH 3[IPaBCTBEH
cuctem. Ckorije: MUHHCTEPCTBO 3a 37IpaBCTBO,
despyapu 2007, nocranto Ha: http://www.
moh-hsmp.gov.mk/uploads/media/Zdravstvena
strategija_na_Republika_Makedonija_2020.pdf
(mpucrariero ua 07 Maj, 2011)

CYTIepBU3Uja U CTPOTUTE Kas3HU 3a BO3AUKUTE
MIPeKpIIoIn.”®

EnykanujaTta Ha Bo3auuTe 4ecTo ce NprMMeHyBa
co ybelyBame JleKa Co Toa BO3auuTe cTaHyBaar
rnobeseznu. EfyKalyja 3a Bo3eme 3a Bo3auuTe
KoM BeKe MMaaT [03Bojla MOyKe Jia Oumje of
TUTIOT Ha ITporpaMa 3a TorpaBHa efiyKaliyja, 3a
OHMe BO3auM CO JIONIO TOBeJIeHNE BO BO3EHHETO
WM KaKo HarpeaHu KypCceBHW 3a CUTe BO3auu
BOOITIITO.

Mpenopaku

3a HamMmasyBare Ha IIOC/IeAULINTE Off TIOBpe-
I1Te BO coobOPaKajoT MoTpebHO e BOBeAyBambhe

3aKOHCKa peryjiaTmBa MW HEJ3MHO LEeJIOCHO

CTIpOBellyBare,  eyKaluja 3a  06e3bemHo
ofHecyBame BO  coobpakajor Ha  cure
YUECHUIIM W MHULMWjATUBU 338 TEXHUUKU

pas3Boj. [JobuBameTo Ha BO3auKka [i03BOjIA Ha
paHa BO3pacT, MOyKe 7a J[loBele A0 YMepPeHO,
HO [OTEHLMWjaJIHO 3HAuJajHO  3rojieMyBarbe
Ha YyIeJIoT Ha TUHejilepyu BO coobpakaHuTe
HeCcpeKu.

CucTteMOT 3a TpaJlyupaHo JIULEHLUparmbe e
MOIIIHe BayKHa JIETMC/IaTMBHA WHULIX]aTHBA,
32 KOja KMa [IOKasu [eKa J[JoBeayBa 10
HaMajlyBame Ha coobpaKajHuTe HecpeKku u
chatasHUTe CITydyam Kaj MaiidTe, a HajroJIeMUoT
Zles off KOPUCHUTe eeKTU Of OBOj CUCTEM ce
IIOJDKAT Ha OJUIOXKYBAheTO Ha JlaBambeTo Ha
II03BOJIA HA MJIAJIUTE BO3AUM.

OBaa uHTepBeHLMja Oa3upaHa Ha [OKa3u
Tpeba Aa ce TIpUMeHyBa M BO HalllaTa Ap:KaBa,
HO, CaMO [OKOJIKY Ce TpWIarojy Ha yCJIOBUTe
1 cocrojbaTa BO 3emjaTa, MMajKu o IpejBup
OIITHECYBAIbETO Ha  MJIA[IUTe BOOIUTO, a
ocobeHo BO coobOpakajoT, HO CO PUTOPO3HO
CIIPOBelyBahe Ha CyllepBU3Mja U CTPOrd Ka3HU
32 BO3AUKUTE MMPEKPILIOLIH.

4. Craructuuku npersnep; TpaHcropT, Typyu3am 1
npyru yeiayru. Ip:xaBeH 3aBofi 3a CTATUCTHUKA
Ha Penybnmka Makenonuja. CKorije; IeKeMBpu
2009, mocranHo Ha: http://www.stat.gov.mk/
Publikacii/8.4.10.04.pdf (mpucramnero Ha 6 Mapt
2011)
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APXHNBHU HA JABHOTO 3/IPABJE

CTPATEIMJA 3A OPANIHO 3APABJE KAJBO3PACHU
NUUA HAJL 65 rOAWHA - JABHO 30PABCTBEH
NMPUOPUTET BO PETTYBJ/IMKA MAKE[LOHUJA

ORAL HEALTH STRATEGY FOR ELDERLY PEOPLE
OVER 65 YEARS - PUBLIC HEALTH PRIORITY IN
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M13Y lMpogeri Mgaguja, Ckoldje, 2 MHcuully 3a jagHO 3gpasje

KopectogeHyuja: Mepu LLanypuk (sapurik_meri@yahoo.com)

U3Bapok

OpannuTe 3ab0syBarba ce CeyITe rojieM jaBHoO-
37IpaBCTBEH TTPOOJIeM BO BHUCOKO pa3BUEHUTE
3eMjH, a ONITOBapeHOCTa Co opasiHu 3ab0/TyBama
ce 3rojieMyBa BO HUCKO U CPEHO Pa3BUEHUTE
3eMju. BrujaHuero Ha opasHUTE 3a00J1yBarba
Bp3 oMTaTta 37paBCTBeHa  cocTojba U
KBaJIMTETOT Ha >KUBOT Kaj TOCTApuTe JIWIia,
KaKko U 3HAuemeTo Ha OpajHOTO 37IpaBje, ce
BKJIYUEHU BO MPeJIo3UTe KOW ce ofHecyBaaT
Ha 37IpaBjeTo, a ce CoApyKaHu BO MMporpamara
Ha C30 “CrapeemeTo U TEKOT Ha )KUBOTOT . [len
Ha OBOj Tpy7 Oellle Jla ce HaIpaBM MPOIEHKA
OpaJIHOTO 3[IpaBje Kaj rocTtapuTe Julla Haj
65 rom. Bo Penybnuka MakepmoHuja, Kako U
noTrpebaTa 3a JloHecyBarbe Ha CTparteruja 3a
opaJIHO 3]IpaBje Kaj BO3pacHMW Jmlia Haj 65T.
McTpaskyBarmeTo MpeTcTaByBa TpaHCBep3aHa
(cross-sectional) cryauja, crpoBegeHa Bo 10
CrieliijaIMCTUUKK CTOMATOJIOMIKK OpJIMHALIUY,
BO MCTO TOJIKY I'PajIOBH OJ] OCYMTe CTAaTUCTUUKU
pervoHnu  BO Peniybniuka ~ MakezoHuja,
BO nepuojior Maj-aBryct 2010 ropuHa.
[TpuMmepoKoT o 366 CTIUTaHULIM, € TIpeCMeTaH
CO KopucTeme Ha craTucThuuku codrtBep PEPI
4.04% co mpuMeHa Ha MHTepBajl Ha poBepba
(CI) om 95%. Crarmctuukara obpaboTKa U
aHajM3a e WU3BpIIeHa CO KOPUCTelme Ha
codrBep SPSS 16.0. 1 cTaHmapAHN CTATUCTUUKU
metoau. O pesynTaTute, KOW T'M J0OUBMe,
MOJKeBMe Jla BHUIMMe JleKa IpoceyHara
BO3pacT Ha wucnouranuuure e 69.3£4.98

rofIMHU U Cce JIBMKM BO MHTepBas of 65 110 89
roguHy. CKOpO eHaKBa € 3acTalleHoCTa Ha
MaykuTe-176(48.09%) u >kerute-190(51.9%). Tlpu
KJIMHUYKWOT IIperjiel] Ha CUTe WCIIMTAaHULIY,
BO OJIHOC Ha TUIIM3UPAHUOT I'yOUTOK Ha 3a0H,
VTBpUABMEe [eKa Kaj 252 (68.8%) mnaimeHTu
ce pabotu 3a ToTaymHa 0Oe33abocT, IodeKa
IenymHa 0Oe33abocT e KoHcrartupaHa Kaj 50
nanyeHTn (13.67%). KombuHupaHa 6e33abocT
e 3abenekaHa Kaj 64 (1749%) ucrnmTaHULIN.
WcrmranunuTe co pasjMyeH JeHTaleH CTaTyc,
HEe3HAuWTeJIHO Ce pas/IMKyBaaT BO OIIHOC Ha
MOC/IeAULINTE O MUMIUIMKALIMUTE Ha BIPaJeHOTO
[IPOTETCKO TTOMarajo. AHajaM3ara Ha BKYITHUOT
cKop, nobueH co OHIP-14 mnpamaaHuKoT,
MIOKa’ka JleKa OPaJIHOTO 3/paBje Kaj rmocrapara
ronynaiyja Bo Penybnuka — MakepoHuja,
Ha BO3pacT Haj O5TOOMHM, €  PEeIaTHUBHO
I0OpO, OIHOCHO 3afJOBOJIMTEJIHO, CO OIJIe]l Ha
(haKTOT meKa Kaj HUTY eeH Ol UCTIUTAaHULIUTE
He e poOueH BKYIIEH CKOpP IIOBHMCOK of 43
(MakcuMasHaTa BPEOHOCT 3a BKYIIEH CKOp €
52) LITO YKasKyBa Ha JIOLIO opajHo 3apasje. Ho,
ICTO TaKa, Ce HaMeTHa IHorpebaTa YpPreHTHO
Ila ce U3roTBU U foHece CTpaTeruja 3a opaHo
37IpaBje 3a BO3pacHU JMLa Haj 65roauHu, 3a
MpOMOLIMja 1 ITpPeBeHI1IMja Ha OpaJIHOTO 3/paBje
Kaj oBaa IoryJaluja.

Knyunu 360poBu: 0pasiHO 37IpaBje, BO3pacHa
rnonynaiyja Haj 65 TOAWHM, CTpaTeruja,
MpOMOLINja, MpeBeHIIMja
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Abstract

The influence of oral diseases on the elderly
health condition, as well as the importance of
the oral health are joined in the suggestions
concerning health in the WHO “Ageing and
Life Course Program”. The main objective
of this paper is the oral health assessment
on the elderly over 65 years in Republic of
Macedonia and need to develop an Oral health
Strategy for elderly people. A transversal
(cross-sectional ) study was conducted in 10
specialized dental practices, located in 10
Macedonian cities from the eight statistical
regions in RM during the period May- August.
The sample was determined on the basis of 366
respondents and calculated with statistical
software PEPI 4.044 (CI 95%). The statistical
analysis was performed with SPSS 16.0
software and standard statistical methods.
The average age of the respondents is in the
range of 69.3+4.98 years from 65 to 89 years.
The gender distribution is higher for men
(48.09%), compared to a lower distribution
for  women (51.9%).The dental inspection
of the respondents, regarding the typified
edentulousess has shown that: 252 (68.8%) of
the patients have complete edentulism, 50
(13.76 %) have partial edentulism and mixed
edentulism has been recorded in 64 (17.49%)
of the patients. There is a slight difference
between the respondents with different dental
status, regarding the consequences from the
implications of the removable dentures. On
the basis of the conducted score analyses
obtained by the application of the OHIP-
14 score questionnaire, a conclusion was
brought that the oral health of the elderly over
65 is relatively good, satisfactory, concerning
the presented value of the score which was
no higher than 43 (max. value that represents
bad oral health - 52). There are is a need to
develop and enact Strategy for oral health for
elderly people over 65 years, for promotion
and prevention of oral health among elderly.

Key words: oral health, elderly, strategy,
promotion, prevention.

Bosep,

“OpanHo 3gpasje Upellicliasysa cocuiojoa Ha
UOBP3AHOCW HA OpajHuUtle co gpyeu WKUsa
U CWpYyKWypu, Kouwwo UpugoHecysaal
BO U0GobOpYBAHEWIO HA HUBHULWIE QU3UUKU,
MEHWAAHU UAU  COYUJAIHU COCUIOjOU, KAKO

U Y»KUBAme BO MOKHOCWIUWE WWo U gasd
KUBOWOW U CO WoA MY 0BO3MOKYBAawl HaA
uoeguHeuoul ga jage, ga 36opysa U ga ce
couujanusupa, 6e3 ga buge OHEBO3MOXKeH 0g
bosKa, HeaazogHOCW UJU 3ACPAMEHOCU.

N3Bemrajor Ha CBeTcKa 37paBCTBeHA OpraHu-
3allMja  3a 37paBjeTo Ha HacejeHUeTo BO
CBeTCKM paMKu BO 1998 ropuHa, r'm MCTakHa
noTpedbuTe ofl CUIHA 3[IpaBCTBEHAa ITPOMOLIM]jaA
Mery rocrapure Jiyre, Kako Ou  OuMo
rnojpobpo objacHero M pasbpano. ['pukara
3a TI0CTapuTe WIEHOBM BO OIITECTBOTO €
Iefl off UHTErpaTUBHUTE OJHOCH, KOWILITO €
rnorpebHo f1a ce pasBuBaar Bo 21 Bek. Bo 2000
roguHa, C30 M MOBTOPU IIPUOPUTETUTE O]
“Sppaje 3a rocrapute ayre”, HA3 Mporpamara
“CrapeemeTo M TEKOT Ha >KMBOTOT’, KOjallToO
Oemre oKycupaHa Ha KOHLENTOT “AKTHUBHO
crapeeme”. Bo 2002 romuna, C30 wuspape
IOKYMEeHT HapeuyeH “AKTMBHO CTapeeme-
MOJIMTUYKA pamKa’, KojallTo TI'M OLpTyBa
OCHOBHMTE TIPUOAM 3a 3[PaBO CTapeeme.’
BnujaHnero Ha opasHUTE 3a005yBarba B3
OIIITaTa 37I[paBCTBEHA COCTOj0a M KBaJIUTETOT
Ha JKUBOT Kaj TloCcTapure Jyre, KaKo U
3HAUeHeTO Ha OPaJIHOTO 37IpaBje ce BKIyYeHU
BO ITPeJI03UTe KO Ce OJTHeCYBaaT Ha 37IpaBjeTo
KaKo efleH OJ TPUTEe OCHOBHM CTOIOOBMU.

JlomoTo opajiHo 3/1paBje Kaj rocTapure jiyre ce
orjiefia BO oroJeMUoT 6poj Ha u3rybexHu 3aou,
3rojIeMeHO MPUCYCTBO Ha Kapuec, BHUCOKUOT
CTeTIeH Ha TepUoJIoHTalHu  3ab0yBamba,
KCcepocToMuja M opajieH TpeKaHlep/KaHiep.’
HeraruBHOTO BAMjaHMe Ha JIOLIOTO OpPaJiHO
37IpaBje BP3 CEKOjIHEeBHUOT >KMBOT € 0COOEeHO
3HauajHo Kaj Oes3szabure nyre. ['omemuor Opoj
Ha u3rybeHu 3abu ja pepylupa IIBakajHaTa
dyHKLM]a 1 ©3060pOT Ha XxpaHa (o0ernyBaar Jia
jazaT xpaHa co AUeTeTCKW BaKHa U of0upaat
XpaHa 6oraTa co 3aCUTeHU MAaCHU KUCETMHU U
XO0JIECTEPOJI), & CO TOA Ce U3JIOKEHU Ha I'yberhe
Ha Te;KMHaTa 1 TeIIKOTUH TIPU [IBaKarmeTo. Toa
IIOBeJIyBa U 10 colLiijajieH XeHUKeTl, KOjIITO ce
OJJHECYBA M Ha KOMYHUKALIjaTa Co IPYTH Jiyre.’
Bo Hexkou wuHAyCTpUjanM3upaHu 3eMju KMa
MO3UTUBEH TPeHJ, Ha orlararme Ha I'YOMTOK Ha
3abure,Mery Bo3pacHu 0coOU, BKIIYUYBAjKU TU
1 TIOCTApUTe JMIIa-BO TIOCTeHUBE TONUHHU,
HO collvjasiHaTa HeegHAKBOCT BO JIeHTAJTHUOT
CTAaTyC € TIPUCYyTHA NYpU M BO 3eMjUTE CO
HarpeHW TMporpaMu 3a jaBHO 3APaBCTBO.’
PacripocTpadeTocta Ha JeHTajleH Kapuec
1 TIapoJIoHTa/HM 3ab0jyBarba Ce TJIaBHUTE
NPUUMHM  3a eKCTpakiuja Ha 3abure.b’8
Yrnorpebara Ha TyTyH, OCOOEHO Kaj JyreTo
KOM ce TyIIayyd [OJTM TOJAWHM, MCTO TakKa,
ce cMmera 3a pU3MK QakTrop 3a rybeme Ha
3abute. [lpuumMHUTe 3a JjIomIaTa  OpajHa
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cocrojba/3apaBje  ce: ucxpaHa Oorara co
niekepy, yrorpebara Ha TYTYH, ITPErojeMoTo
KOH3YMUPare HaaIKoX0J1, TPayMaTCKUTIOBPeIn
1 Jjomata opajHa xuruveHa. Bo CBeTCKMOT
MU3BelTaj 3a opasHo 37apasje 3a 2003 rop.,
C30 I'nobasnHa opasiHa 3paBCTBEeHA ITporpamMa
ja dopmynupana IOJIUTUKATA U IOTpeOHUTe
MEpPKM 3a KOHTUHYMpaHO YHAaIpejyBare Ha
opasiHoTo 37paBje.’* Crparervjara geduHupa
MHTeTrpupame Ha aKTHBHOCTU 3a IMpeBeHlUja
Ha opasjiHu 3a00JyBama M IIPOMOBHUpame Ha
OpaJIHOTO 3[ipaBje Co MpeBeHlMja Ha XPOHUUHU
3abo/yBama, KakKo M OIITa 37paBCTBeHA
MpoMolMja 3apajii HWBHA TIOBP3aHOCT CO
sapaBcTBeHn pusnin.! [lomutukara Ha C30
['mobanmHa opasHa 3[ApaBCTBEHa Iporpama
MOoTeHIIMpa [AeKa OpajHOTO  37ApaBje e
VHTerpajieH W eceHlLWjajieH Aesl Ha OIITO-
TO 3[paBje M J[leKa OpaJHOTO 3[paBje e
oJipenyBauku hakTop 3a KBaJIMTETeH KUBOT. 213
MHory mnporpamm 3a opajJHO 3[paBje 1o
cera 6use pasBUeHM UM MMITUIEMEHTUPaHW BO
n3onpaHa Gopma of IPYrUTe 37paBCTBEHU
nporpamu. Toa yecTo Bojiesio KOH YBOjyBambhe
Ha HalopuTe, BO Hajmobap cydaj, Win
BO HAajjioll cJiyyaj Ha jaBHocTa U Oue
IIOCTABYBAHU CIIPOTUBCTABEHU (KOH(JIMKTHU)
MopaKky. 37paBCTBEHUTE TTPOTPaMU 3a OpPaiHO
3/IpaBje Tpeba Ja OuaT CKOHLEHTPUPAHU
Ha TIpOMEeHWUTe Ha CTWIOT Ha JKUBOT U
VHAVMBUIYATHOTO OJIHECYBare M BO TojieMea
Mepa [la To UTHOPUPAaaT BIMjaHUeTO Ha COLINO-
MOJIUTUUKUTE  (DaKTOPHM BO  OJJIYKUTE KOU
ce ofHecyBaaT Ha 37IpaBCTBOTO. OpPasHOTO
37IpaBje e JeTepMUHMpaHO CO MCXpaHaTa,
IUeTuTe, XUTHWeHaTa, MyIIEeHheTo, aaKoXOoJoT,
CTpecoT U Tpaymara.

MHory nap;kaBM BO CBETOT BeKe ojjjaMHa
MMaaT MpUIIpeMeHO BaKBa CTpaTeruja, Koja
ce ofJHECYBA Ha CTApuTe JiKIla U BO MHOTY Off
HUB BeKe U ce crpoBenyBa. Bo Penybnuka
Makejionuja  céymire He e U3roTBeHa
Crpareruja 3a I1ofo0pyBame Ha OPaHOTO
3MpaBje Kaj crapuTe uia o, 65 rofi. 1 roBeke.
3a nopobpyBame Ha OpaJIHOTO 37ApaBje U
HaMajlyBarbe Ha HeeJJHaKBOCTUTEe Ha Iliefiata
rornysainyja, ocobeHo Kaj crapuTe JIdIa,
HeOIIXOJHO e M3roTByBame Ha Crpareruvja 3a
o100 pyBare Ha 0PaJIHOTO 3/IpaBje Kaj CTapure
JInla, Koja Ou ce Brpajwia Bo HalmoHanHaTa
cTparervja 3a 1ojo0pyBame Ha 37paBjeTo Ha
HacejieHneTo Bo Penybiuka MakenoHuja.

MaTepujan u metogmn

HcTpaskyBarmeTo TpeTcTaByBa TpaHCBep3aiHa
(cross-sectional)cTynuja, Kojabelle cripoBeieHa
Bo 10 crenujaMCTUYKU  CTOMATOJIOUIKU
OpMHALIMK BO KOM paboTaT CHelyjajiucTi 1Mo
CTOMATOJIONIKA TTPOTETUKA U TOA BO CJIeJIHUTE
IpajioBu O] OCYMTe CTATUCTUUKU PeruoHu
Ha PemnyOnmka Marepmonuja: Ckorje, Benec,
Kasagapuu, [T'octuBap, KpuBa [lanaHka,
[ITun, BananmoBo, Kuueso, I1pusnen 1 buTona.
TumoT oJ1 CTOMAaTONI03U-CIeLUjaTCTH, KOJILITO
yJecTBYBallle  BO  WCTpaskKyBameTo,  Oellle
MpeTxoiHo Kanubpupat. MicrpaskyBameTo Oerlie
CIIPOBeleHO, BO IepuonoT Maj-aBryct, 2010
rojivia. McrpaskyBaukaTa Iorrynanuja Oerie
neduHUpaHa Kako B03pAcHU JUYA UOCAPU 0g
65 zoguru (10% wmm npubnuskao 220.000 nuua,
criope; nociegHuoT ronuc on 2002 romguxal).
[TpumepokoT Gellle MpecMeTaH CO KOPUCTEHE
Ha cratTuctudky codrtBep PEPI 4.04% co
NprMeHa Ha uHTepBas Ha noBepba (CI) ox 95%,
CO ecTUMAalMja 3a MOCTOehe Ha MpobjieMu co
opaJIHOTO 3ppaBje Kaj 80% o morysalujaTa
1 Makcumym npudarauBa rpemka og 0.05.
Ha Toj nHaumH, Oelie npecMeTaHo Jieka 3a 7ia
I'M 3aJI0BOJIU TIOTpebUTe HA WUCTParKyBauKUTe
1e/Ii W XUIOTe3U, TPUMepOKOoT Tpeba [a
buge cocraBeH on 246 ucrnuraHuLU. 3a Oa ce
obe30emaT oBOJIeH OPOj HAa UCTIUTAHULIY, KAKO
1 71a ce JI03BOJM OfpeJleHN WCTIUTAHUIU Jia
ofbujaT 71|a yyecTByBaaT BO WCTPA’KyBaHeTo,
WK f1a ce 100MjaT HeBAJIUJIHA U HECOOJIBETHU
oAroBOpU, Oelle onpeieH NPUMEPOK of 366
VCTIUTAHULIN.

Bo crynmjata 6ea KopyucTeHM JBa UHCTPYMEHTH
Ha ucrpakyBame: C30 KaproH 3a opajiHo
37paBje 3a [a Cce W3BPIIM IIPOleHKa Ha
hakrtnukara cocrojba Ha OpaJHOTO 37paBje,
MpeKy Mpersiefl oJi CTpaHa Ha CTOMATOJIO3UTE
u crangapausupan npamanauk Oral Health
Impact Profile-14 npawannuk (OHIP-14)
(mpodut 3a BAMjaHMETO Ha OPAJIHOTO 31paBje)
KOj T'M Mepu TMepleniuuTe Ha JIyreTo 3a
COLMja/THUOT UMTIAKT HA OPaJIHUTE HapyllyBamba
Ha HUBHaTa ormra Onarococrojba.’ Cekoj
oroBop beltiie 6071Mpan co JIukepT-oBa ckara,
co bonoBu ox 0-4, BO 3aBHUCHOCT OJf TOAa BO
Koj obeM TMAalWeHTOT ja 4yBCTBYBa jlajieHara
Teroba, cripema coricTBeHa TipolieHka (0 -
BOOIIITO Hema Terobu, 1 — peTko, 2 — yecro,
3 — MHOTYy uecTo, 4 — MoCTOjaHO (KOHCTAHTHO).
MakcumaiHMoT pesyiatar e 52 noenu. Co
3TOJIeEMyBambeTo Ha  CKOPOT, HEraTMBHOTO

BJIMjaHKe Ha OPAJTHOTO 37]paBje BP3 KBAJIUTETOT
Ha >KMBOT € MOroJIeMo .
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Cratuctuykara oOpaboTka Oelle U3BpIIeHa CO
Kopucreme Ha codTBep SPSS 16.0., a ananuz3ara
CO CTaHMapJHU CTATUCTUUKN METOIU.

Pesyntatu

Pesynrarure of, UCTPKYBAKETO ce HoOMeHU
co obpaboTKa M CTaTUCTMUKA aHajM3a Ha
rojaToluTe of 366 mMcruTaHULM, MHalUueHTU
Haj 65 TomMmIHAa BO3pacT, CO BrpajieHu
MMPOTeTCKY ToMarasa. [IpoceunaTa Bo3pacT Ha
ucrnmranuiuTe e 69.3+4.98 rognHy n ce OBWKU
BOMHTEePBa10 65 110 89 ropguuu. CKopo eJiHAKBa
e s3acrare”Hocrta Ha Maxkute-176(48.09%) u
skenmte-190(51.9%). Bo ogHoc Ha HalMoHaHaTa
npunagHocT, npocedyHuoT BKyreH OHIP-14
cKkop ce aBWKU off 14.94+8.3 3a MakejoHLIUTe,
16.98+8.6 3a Anbaniure, a HajBuCcok (17.89+6.7)
e Kaj WCIMTAaHWIMTe KOM IIpuriaraaT Ha
PomMckaTta eTHUUKA 3aeHUIIA.

Bo opHoc Ha Bo3pacTa Ha WCIIUTAHULIUTE,
IOMMHMpa Bo3pacHaTta KaTeropuja on 65 go 70
roguHu. Hajcrapure nauueHTtH, nocrapu of 80
rojl., ce 3acTarieHy Bo HajMas Opoj U IIPOLIeHT,
ox cute ucrnmranuy — 15 (4.1%). TTpoceunara
BO3pacT Ha ucrnuraHuiure e 69.3+4.98 rognHu,
1 ce OBUKKM BO MHTEPBas of 65 10 89 rogrHu.
Hajronem ©Opoj oji HaumMTe HWCMUTAHULM Ce
CO 3aBplLIEHO cpenHo obpaszoBaHue (152 win
41.5%; HajMmasl e IPOLIeHTOT Ha UCIIUTaHULIN Oe3
obpasoBanue (5.2%). CrerieHoT Ha 0Opa3oBaHKe
3HAUUTETHO B/IMjae Ha OJHOCOT KOH OPATHOTO
37IpaBje, KOJIITO IO MMa OBaa BoO3pacHa
rornynanyja, a co Toa M Ha KBAJIMTETOT Ha
’KMBOT. JleHTaTHMOT CTaTyC Ha WUCITUTAHUIIMTE
e TIpolleHyBaH OJf CTpaHa Ha CTOMAaTOJIOT, CO
KJIMHUUKKW TIperjieli U cropen 00jeKTUBHUOT
HaoJI, TWe ce TIofe/ieHy Bo 6 TPyIIu: MaljieHTH
co ToTasHa 6e33ab0CT, KOM Ce HajooMUHAHTHA

Tabena 1. Jluctipubyuuja Ha ucuutdaHuyu
cuopeg geHuwanieH culauyc

JlenTanen cratyc bpoj %
['opHa 1 jofiHa mTpoTesa / 244 66.67
ToTasHa 6e33ab0CcT

['opHa U J10JIHa NapuyjaaHa 1 1147

rnporesa / nmapuujaaHa 6e3zaboct
['opHa mapuujasHa mporesa,

a JIoJTHA TOTaJIHa ITpoTesa / 9 2.46
MemioBuTa be3zabocT
['opHa TOoTaJIHA [TPOTe3a, a
II0JIHA TIAapLrjasiHa rpoTresa / 55 15.03
MeloBuTa 6e33abocT
Camo ropHa WM CaMo JIoHa 7 191
rapuyjasHa rnporesa ’
Camo ropHa WIM CaMoO [OJiHA

p A 9 246

TOTasIHa [1poTe3a
BkymiHo 366 100

rpyna  co 244(66.7%) mnauueHTH, [OojeKa
HajMajiaTa rpyra ja CcourMHyBaaT MCIIUTaHULIM
KOM MMAaaT CaMoO TOpHa WM caMoO [oJiHa
nporesa-6 (1.6%) (Tabena 1).

[Tpy KIMHUYKUOT ITperyie i Ha CUTe MCTTATAHULIA,
BO OJHOC Ha TUIIM3UPAHMOT I'YOUTOK Ha 3abu
e YTBPAEHO feKa Kaj 252 (68.8%) naLueHTu ce
paboru 3a TotasiHa be33ab0cCT, JoJeKa ge/yMHa
be33abocT e KoHcTaTMpaHa Kaj 50 naiueHTu,
mTo u3HecyBa 13.67%, o1 cuTe WCIIUTAHMULIN.
Kombunupana (MewoBura) 6e3s3aba cocrojoa,
KajJle IUTO BO edHaTa BUJIMLA JOMUHUpA
IenymHara 6e33abocT (M MMa MPUCYCTBO Ha
MpUPOAHU 3a01), a Apyrara e 1ejlIocHo be33aba
(roranna 6esszaboct) e 3abenexkaHa Kaj 64
(17.49%) (I'padpmroHn 1).

I'papuxon 1. JJuctipubyyuja Ha ucuutiaHuyu
cliopeq wiutowi Ha beszszabocttia - WUUU3UPAH
Zybulliok Ha 3abu-bessabociu

68,8%1

N

Tunmsupan ry GHTOK Ha 3a0H-Ge33a00cT

17.5%

—
137%

ToranHa 6e33ab60ocT [ KoMOuHEpaHa (MeloBHTa) [ AelyMHa (mapimjanHa) |

Ileka mocTon coBIarame Ha O0OjeKTMBHATa
olLleHa 3a OPaIHOTO 3[IpaBje co CyHjeKTUBHOTO
YYBCTBO Ha TMAIIMEHTUTE CO BrPajieHo ITPOTETCKO
romMarajio, ce rjeja 1 ofi fjobueHara BpeIHOCT
3a Spearman-oviot Koedurment oz R=-0.15,

I'pacpuxon 2. Kopenayuja tomeéy objekiiuseH
Haog u BKyueH ckop OHIP-14

vkupen skor OHIP-14

_

tipiziran gubitok

7
7

—_a |
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p<0.05 KOj moKakyBa IoCTOeHhe Ha HeraTMBHA,
OJJHOCHO WHAMPEKTHAa Kopesalja Mery OBHe
IIBa TapaMeTpu. Toa 3HauM fleKa TalieHTUTe
Kaj KOU e MpecMeTaH I[IOBUCOK BKYIIEH CKOP
3a OHIP-14 npamajHuMKOT MMaaT M I10JI0LI
00jeKTMBEH HaoJ, VTIBPAEH Off CTpaHa Ha

croMmarosior (torasHa 6e33aboct) (['padukoH 2).

Ouckycunja

OparnnuTe 3ab0JyBarba ce CeyIlTe rojieM jaBHO-
37IpaBCTBEH MMPOOJIEM BO BUCOKO Pa3BUEHUTE
3eMjH, a OIITOBAaPEeHOCTa CO OpasiHK 3ab0TyBama
ce 3rojeMyBa TIOBeKe BO HUCKO U CpPegHO
pasBUeHN 3eMju. EMMIeMHOIOUIKUTe CTYIUN
MOKayKyBaaT JeKa JullaTa CO HU30K COIMO-
eKOHOMCKU CTaTyC WIN HUCKY ITpUMalba, Kako 1
JIMLIATA KOU Ce CO HUCKO Miv 6e3 oOpasoBatue,
ce TIOBeKe IIpefucIioHMpaHy na oupgar Oes
3a01, OTKOJIKY OCOOUTE O] BUCOKUTE COLIMja/THA
KJIACK WJIM CO BUCOK CTeIleH Ha oOpa3oBaHue
M BUCOKM Ipumarka.”® 3a criopepnba, pu
IpernenoT Ha U3BeIITauTe 3a IToCTapuTe JINIa,
3abejie)kaH e IopacT Ha KpuBaTa, Koja ce
OJJHECYBA HAa 3r0JIeMEeHOTO I'ybere Ha 3abute,
BO OJJHOC Ha collyjasaTa.

Bo crymmjaTa wu3BpuIeHa e TIpoljeHKa Ha
OpasIHOTO 3/ paBje Kaj rocrapure auia Hapn 65
rojl. Ha B/IMjaHMETO KOEITO TO MMa OpasHOTO
3/IpaBje Bp3 KBAJIMTETOT Ha KUBOT, OA3MpaHO
BpP3 JAMYHATA TMepUernuudja Ha IMalUeHTHUTe.
KBamureToT Ha KUBOT €  JIUHAMUUEH,
TPOMEHTIUB U U3APSK/INB U MMa U TTO3UTHUBHU
1 HeTaTUBHM CBOjCTBA, KOU Ce TI07] BijaHue Ha
JINYHUTE U COLIMjasTHUTE OUEeKyBamba.

[Ilp  KAUHWUYKWOT  Tperjen  Ha  CUTe
UCTINTAaHUIIM BO HAIIeTO MCTPpasKyBarmbe, BO
OJJHOC Ha TUIIM3MPAHUOT I'yOUTOK Ha 3a0u e
BOCTAHOBEHO [leKa Kaj 252 (68.8%) narjyeHTu ce
paboru 3a TotasiHa 6e33a60cT, JoAeKa IeyMHa
be33aboct e KoHcTatMpaHa Kaj 50 nainyeHTH,
wTo u3HecyBa 13.67%, ol cuTe WCIIUTAHULIN.
Kombunupana (MmermioBura) He33aba cocrojoa,
Kaje IITO BO efHaTta BUIWIA JOMUHUPA
nenymHara 6e33abocT (M MMa MPUCYCTBO Ha
IpUPOAHU 3a0M), a Apyrara e 1e/IocHO be33aba
(rotanmHa 6e33aboct) e 3abeneskaHa Kaj 64
(17.49%).

Hajuecto 3acrameHn opajHM CHMIITOMU BO
UcTpaskyBameto Oea: Jexkyourtycu, Kou Oea
IMjarHOCTULIMPaHU Kaj JoMUHAHTHU 84.4% of
VCIUTAHUIIMTE, [OoJIeKa cormoMasiahpeKBeHIja
Ha jaByBame Oea: Stomatitis protetica, Koj ce
cpekaBa Kaj 20.5% WCMUTAHWULIW, TUHTUBUTUTE
bea 3acrareHu Kaj 15.6% oj uMcrATaHULIUTE,
rnapajieHTosHu npomeHu Kaj 10.7%  of

nalMeHTyTe, Jiolla ajjanTtandja Ha 0Oasara
Oewte 3abeneskaHa Kaj 9.6% oj1 aHKeTUpaHUTe,
a Co HajMasia 3acTrareHocT Oea yiLepauyunure
1 HeKpo3aTa Ha TMHIMBATA, KOJIITO CHUMIITOM
Oelle peructpyupan Kaj 4% UCIIUTaAHULIN.
CBeTcKaTa 37IpaBCTBeHa opraHusaliyja, peKy
['mobanHara 3pmpaBCTBEHA Iporpama, ToBeKe
oA 5 roauHM TpeB3eMa HU3a aKTHBHOCTU 3a
MOJINTHYBae Ha CBeCTa 3a OPaJHOTO 37paBje
BO CBETCKM pa3Mepy, OJIHOCHO Ha (haKTOT JieKa
OpasHOTO 37ApaBje e Ba)kKHa KOMIIOHEHTa Ha
OTIIITOTO 37ApaBje M KBAJIUTETOT Ha >KUBOT®.
[Tpuopurernn axuuonu obnacty C30 Bo
yHaIpejlyBae Ha OpaJHOTO 37IpaBje HU3
LIeJIMOT CBeT, ce: edeKTuBHa yrorpeba Ha
dnyopuau, 718 sapaBa ucxpaHa,® KOHTPOJIA
Ha TyTyHOT,”' opajiHO 37paBje 3a [ella U
MJIaZy TIPeKy 3ApaBCTBEHA ITPOMOIIMja BO
yunumTaTa,'»®  ogobpyBame Ha  0PaIHOTO
37paBje  Kaj TIocTapu  uIa,?’  OpayiHo
3]1paBje,oriITo 37ipaBje U HauWMH Ha JKUBEEHe,
cUCTeMM Ha opayiHO 31pasje,” XUB/CUJA
1 OpayHOTO 37ApaBje,’ CUCTEeMM 3a OpaiHO-
3APaBCTBeHM MH(MOPMAaILMK, €BUJeHTHPabe
Ha  OpajiHO-37IpaBCTBEHATa  TOJUTUKA U
dopmyalja Ha LeauTe/IoCTUrHyBambaTa /%
KaKo U MCTpayKyBarba 3a OpayIHOTO 3/paBje.?’?8
MHory fipsKaBU BO CBETOT BeKe ofiJlaMHa MMaaT
NpUIIpeMeHO CTpaTeruja, Koja ce ojHecyBa Ha
CTapuTe JINIA ¥ BO MHOTY OJ HUB BeKe U ce
cripoBeiyBa. CTpareruja 3a 1ojo0OpyBame Ha
OpaJIHOTO 3/paBje Kaj cTapu jivila e BrpajeHa
Bo Hanuonannara crpareruja Ha AHIJMja:
"Usbepu tiogobpo opanHo 3gpasje: [lnax 3a opanHo
sgpasje 8o Anznuja (2006-2009)", Kojamito MMmasna 3a
LeJ1 1a TO MoZo0py OpajiHOTO 3[paBje, TIPeKy
BJIMjaHie BP3 M300POT Ha CTUJIOT Ha >KUBEEHhE,
KOj JIoBe/lyBa [0 3rojieMeH PU3UK 3a OpasiHu
sabosyBama, BAMjaHue BP3  dakTopure of]
JKMBOTHATa CpefinHa, KO MMaaT CBOE JIejCTBO
BP3 Opa/IHOTO 31paBje u obe3bejyBare Ha
YCJIYTH, KOUIITO Ke TO IMTPOMOBUPAAT OPaTHOTO
sgpaBje. Crparerujata pecduHupa 6 KIIy4HU
AKTUBHOCTU KOMUIITO Tpeba [a IOCTUTHAT
ONP’KJIMB  Pa3Boj BO IMOJOOpPYBameTO Ha
OPaJIHOTO  37paBje: 3rojieMeHa  yroTpebda
Ha dQuyopuay, opo0pyBame Ha McXpaHarta
M HaMmajgyBame Ha BHECOT Ha IIeKepH,
MOJIIP/KyBarbe Ha TpeBeHTUBHATA [eHTajHa
rpuykKa, HamajyBarbe Ha TIyIIeHeTo, paHo
OTKpUBame Ha OPa/THUOT KaHIIep 1 HaMaJTyBarbe
Ha JIeHTa/THU TTOBpen.”

[TpoekiuTe 3a TOpacT Ha MoIlyjalujara BO
CeepHa Mpcka nokaykyBaat geka 110 2014 rog.
Ke mmMma 55 000 noBeKe s1yre Ha Bo3pacT off 65
rojl. U roBeKe, IITO OU MMaJio UMIUIMKALMKY 3a
LIeJINOT 37PaBCTBEH CHUCTEM, a 0CcobeHO 3aToa
IITO ce oueKkyBa Ja Oujie MorojemM MpoLEeHTOT
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Ha CTapuTe JyI'e, KOM Ke TU codyBaaT
CcBOMTE 3abM IITO IOJOATO. 37paBCTBeHATa
crpareruja 3a CeBepHa Mpcka ce 0Oasupa
Ha HEKOJKYy TIIperopaku: ITPOU3BOIUTENTATE
Ha Oes3ajIkoXoJHW nujajion O0u  Tpebaso
Ia IIpPOHAjJaT HAuyWH 3a HaMajyBarmke Ha
HUBHUTE epo3uBHM ToTeHUujanu (ITperopaxa
3.8), cromarosio3uTe Tpeba Jla ce CBeCHU 3a
npobyieMuTe, KOM HacTaHyBaaT Off JIeHTaJIHATe
epo3uu U MPUUNHUTE 3a HMBHO HAaCTAaHyBarbe
(ITpertopaka 3.9), mpodecroHaILuTe 3a OPaHO
37ipaBje Tpeba Ja r'M Npero3HaaT MPUUUHNATE
3a BJIOIIYBame Ha 3[paBCTBeHaTa COCTOjOa
Kaj crapuTe Mla U [a OanaT CBOj IMPUJIOHEC
BO IpeBeHLWjaTa of oOpasHu 3aboyBama
(ITpertopaka  3.15), 1mpodecuoHanuure  3a
opaJiHO 3paBje Tpeba Ja OUpaT CUI'YPHU BO
edmKacHocTa Ha HMBHATA KOMYHHUKALMja CO
naleHTUuTe, BO IIpeHecyBare Ha BaykKHOCTa
o7 mobpa opasiHa XuUrueHa U K30erHyBarbe
Ha TIyIIeeTo, 3a OAp/KyBame Ha 37paB
MepruoNOHIINYM. >

CrpaTelIKMOT IUIaH 3a OpaJiHO 3[paBje 3a
[TencunBanuja, CAJl, Oun npurpemaH Bp3
OCHOBa Ha TIperio3HaBame Ha BaykKHATa
yjora IITO OpajIHOTO 3JpaBje ja KMa Bp3
CeBKYITHOTO 31paBje. Bo mocnegHuTte 1eT
neleHny, TIpeB3eMameTo Ha OITH MepKHU
3a noobpyBame Ha OpajHOTO 37paBje, KaKo
mTo ce dyopr3anpja Ha BOZATA 3a IHEbe,
enyKaTUBHU MPOrpaMu 3a JeHTaHO 37IpaBje u
roJlobpyBame Ha IIPUCTAroT [0 NoedUuKacHU
TIeHTaJTHU TpeTMaHH, JOBEJIO [0 peaylrparbe
Ha opajiHUTe 3aboslyBarba Kaj TIOTOJIeMHOT
nen of TIOMyJalyjaTa, IITO Pe3yATUPaio Co
nofgobpyBame Ha KBaJUTETOT Ha FKMBOT 3a
MHOTY nyre.’!

C30 Bo 2009 rop. ycBoum  Crpareruja 3a
rnojiobpyBame Ha OpPaJIHOTO 3JIpaBje  Kaj
CTapuTe JMIia. a Koja ce COCTOU BO: IOHECYBahe
Ha MOJMTUKA 3a OpaJiHO 3JIpaBje Kaj crapure
JIIIa, Bp3 OCHOBA Ha IMpeBeHIIrja o] XPOHUUYHI
3a00JyBamba 1 3[IpaBCTBEeHA [TPOMOLIMja. IPYKa
33 0PaJTHOTO 37IpaBje. HaMaTyBarbe Ha PU3ULIATE
M TIpoOMOIlMja Ha 37paB CTWI Ha >KUBOT.
MpuoJ, KOH 3aeJJHAUKUTE pPHU3MK (aKTopH,
peopueHTHpame Ha CHUCTEMOT 3a OpayiHO
3[paBje. MHTerpanuja Ha OPaJIHOTO 3[ApaBje
BO HallMOHA/JIHWUTE U JIOKAJTHUTE 371PaBCTBEHU
MporpaMu. CHMPOMAIIHKA, HEeBPabOTeHU Juila
M OpaJIHOTO 37ApaBje. HOpPMAaTHMBHA yjoTa
Ha  T7006ajlHO  HWBO,  MHTepPpPerdoHasHa
KOoOpAMHAIIMja, Tpajietbe Ha KaraluTeTu U
nporpamu, QoKycHpaHu Ha 3aeJJHUIATa, OOyKa
Ha 37IpaBCTBeHUTE MpodeCcroHaN 3a JaBambe
Ha YCIYTU U Hera, UCTpaykyBaba 3a OPaTHOTO
37paBje  Ha CTapuTe JIMIla: OlepaTUBHU
HCTpaskyBamba. >

3aknyyouu

AHanuzaTa Ha BKYITHUOT CKOp, [00MeH co
yrorpeba Ha OHIP-14 mpainajHMKOT, MOKa)Ka
IleKa OpaJIHOTO 3/1paBje Kaj crapaTa Ioryaruja
BO P. MaKenoHuja, Ha BO3pacT ofi 65 rogyHu u
MOBeKe € pejlaTUBHO 3aJJ0BOJIUTETTHO, CO OrJIe]]
Ha (aKTOT JeKa Kaj HUTY efleH Oj HalluTe
WMCMUTAHULM He Gellle TOCTUTHAT BKYIIEH CKOP
MOBUCOK o7 43 (MaKcHMaJiHaTa BPEJHOCT 3a
BKYIIEH CKOD e 52, IIITO YKa>KyBa Ha JIOIIO OPaTHO
sapasje). Hajronem 6poj ox nanpenTure(68.8%)
ce co ToTrasiHa Oe33ab0CcT W HOcea MOOWIIHU
TOTaJIHU TIPOTE3U, OJIHOCHO HajrojieM OPOj off
naryieHTuTe Hajl 65 rofIuHu, UMaaT MPOTETCKU
rnomarasa. [locrou coBrarame Ha 0OjeKTUBHATA
OlleHa 3a OpaJIHOTO 37ipaBje co CcyhjeKTUBHOTO
UYBCTBO Ha MalleHTUTe KOW MMaa MPOTEeTCKO
roMarario.

3a nojobpyBame Ha OpajyiHOTO 3[IpaBje Kaj
oBaa BO3pacHara rpyra rocrapa of 65 rof.
YPreHTHO e TIoTpeOHO [la ce U3TOTBU U JIoHece
Crpareruja 3a opajiHO 3paBje Kaj BO3pacHUTe
nuna Hapn 65r. Bo PenyOimka MaKezoHuja u
Jla ce CrpoBeflaT TMPEBEHTUBHU aKTUBHOCTH,
KaKo mro ce: dryopusaldja Ha BojlaTa BO
CWTe KpaeBU Ha HallaTa [Ip)KaBa, eyKaTUBHU
AKTWMBHOCTU 3a MOJUTHYBamhe Ha jaBHATa CBECT,
AKTUBHOCTU 3a pasBUBarbe Ha CIIOCOOHOCTUTE
(mpoumpyBarke Ha OCUTYPUTETHUTE TTaKeTh
M HUBHA JIOCTAITHOCT), AKTUBHOCTM  3a
JIOTIOJIHATENTHY ~ OOYKM  HAa  3[IpaBCTBEHUTE
npodecroHasn BO 3IPWKYBAETO HA OBaa
BO3pacHa TIoryjialivja, Kako M aKTUBHOCTU
3a KJIMHWUKK YCJIYTU, Kou OW v mpudakasne
OBUE TallMeHTH U HaBpeMeHOo Ou TO caHupajsie
3a0aJ10TO Ha MoCTapuTe JULIA.

N3rorByBameTo 1 CIpOBeyBameTo Ha
Hanonanna Crpareruja 3a mopo0pyBame Ha
OPaJIHOTO 3[IpaBje Kaj crapuTe auila Tpeba
na bupe Bo coryacHocT co Crparerujara 3a
rnozio6pyBatbe Ha OPasTHOTO 3/1paBje Kaj crapure
muua, goHecena o C30 Bo 2009 rog,.
Crparerujata 3a 1ojiobpyBame Ha OpaJiHOTO
3apaBje Tpeba A Cce CIIpoBeJlyBa IPEKy
MpoOMOLIKja Ha 3/IpaBjeTo U UWHULIUJaTUBU
3a TpeBeHIMja Ha opajHuTe 3ab0JTyBamba.
[Tporpamara 3a opasiHo 31paBje Tpeba fa Oujie
VHTerpUpaHa BO MporpaMuTe 3a IpHMMapHa
37IpaBCTBeHAa 3allTUTa MPeKy rpajieme Ha
MOJINTUKY, CreludUuUHN 3a ceKoja 3emja U
KOUIITO Ke ce OasupaaT Bp3 3aelIHUUKU TTPUO/]
Ha pu3MK Qakropure. Tpeba ma ce momobpu
MPUCTATIOT A0 YCJYTUTe, Jla Ce HaMmajaT
HeeJIHAKBOCTUTE Ha  OpaJIHOTO  37IpaBje,
MpeKy MHBeCTUparme BO ebUKACHU pPecypcu,
pasBUBame Ha UWHTerpupaHu, COOABETHU
cepBucu.  CroMartosiolKaTta  37]paBCTBeHa
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3allTUTA, Tpeba [a UM TIPY>KM Ha TIOCTapuTe
naiyueHTy n300p 3a AOCTAITHU, KBAJTMTETHU U
MOJIEPHU CTOMATOJIOIIKM YCJIYTU, KOWIITO Ce
WHTErpupaHyd BO IIEJIOKYITHUOT 37IpaBCTBEH
CHUCTEM 1 KOMIITO Ke TIPUI0HecaT 3a Moo0po
opaJtHO 37IpaBje 3a CeKoro.
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APXHWBU HA JABHOTO 3/1PABJE

YIIATCTBO 3A IIPUJABA HA TPY]] O/1 COPABOTHUIINUTE HA AJ3

ApXHMBH Ha jaBHOTO 31paBje (AJ3) e MeOMIIMHCKO CTPYYHO-HAYYHO CIIMCAaHMe IITO T'o M3/JaBa
MHcTuTyTOT 3a jaBHO 37paBje Ha Pernybimka MakemoHuja.

3BopHMTE TPYJIOBU UMAAT Oejie3u Ha HAYUHU TPYOBU, [I0/IEKA OCTAHATUTE TPY/IOBU UMAAT
Oernesu Ha CTPYUHU TPYJIOBU.

ABTOpPHTE Ce OArOBOPHU 3a ITIOUUTYBabeTO Ha eTUUKUTE Hauesla ITPpY MeIULMHCKUTE UCTPayKyBatba,
a M3HEeCeHHUTe CTaBOBU, U3BEIEHU Ofl aHajM3aTa Ha COIICTBEHUTE pPe3y/ITaTh, He Ce HY)KHO U
cTtaBOBM Ha PeniakiujaTta Ha AJ3.

PenakiiyjaTta v ucrpaka pakoImCUTe Ha CTPYUYHUTE PelleH3UU; pelieH3eHTuTe U PemakiiyjaTta
ja ompenenyBa AedMHUTHMBHATA KaTeropusalldja Ha PaKOIMMCOT Koj e TpudareH 3a redaTerbe.
Pepmakiiyjata ro 3afip;KyBa IpaBOTO PaKOIUCUTE [ia 'Y TledaTy ITpeMa pelieH3upaHruoT ITPUOPUTET.

YnaTcTBOTO 3a COpa6OTHI/ILH/ITe Ha AJ3 e Bo COry1acHOCT CO BaHKYBepCKI/ITe [IpaBUJla 3a M3eJHa4YeHI
6apaH>a 3a PAKOIIUCUTE KOU ce TTpaKaar 10 6I/IOMe,ILI/ILH/IHCKI/ITe CHMC&HI/Ija.

TEKCT HA PAKOITNCOT

ApXUBU Ha JaBHOTO 31paBje objaByBa paKOIMCU THIIYBAHM HAa MaKe[IOHCKM ja3MK, HO MOKHA e
U MTpyjaBa Ha TPy, Ha aHTJIMCKM jasuK. JIOKOJKy yrioTpebara Ha KpaTeHKU e HeolxoJHa, ceKkoja
KpaTeHKa TMpelu3Ho ce feduHUpa MpU MPBOTO T0jaByBarbe Ha TeKCTOT. CHUTe pPakormuch ce
McIIpakaaT BO efleKTpoHCKa hopMa Ha efleKTpOoHCKaTa ajipeca Ha VIHCTUTYTOT 3a jaBHO 37ipaBje
(v.kendrovski@iph.mk; g.ristovska@iph.mk; i.spiroski@iph.mk), co pBoeH Tipopen 1 HajMHOTY 28 peloBU
BO cTpanuiia. JIeBo, Tope u oy Tpeba /la ce ocTaBy C000/IHA MapruHa o7 HajMasjKy 3 CM, a
necHo o 2,5 cM. PeHoT Opoj Ha cTpaHUIIKTe Ce MUITYBa BO eCHUOT rOpeH aroji. PakormmcoT Ha
TPYZIOT Tpeba /la e MpUIpy>KeH co MACMO Ha ITPBUOT aBTOP, CO U3jaBa JleKa NCTUOT TEKCT He e BeKe
objaBeH WK Mo/iHeceH/TpudareH 3a reyaTerbe BO IPYTO CIIMCAHWE WM CTPyYHA MyOnMKalyja u
CO MOTBP/Ia IeKa PaKkorucoT e Mmperiefiad U ofjobpeH o CUTe KOABTOPU, O[JHOCHO CO TTPOITpaTHa
TeKapaliija 3a eBeHTyasieH KOH(MIMKT Ha UHTepecy o]l HeKoj OJ1 aBTOPUTE.

I/IBBOpHI/ITe 1 CTpydHUTE TPYJOBU UM COOIIITYBamkaTa I'O MMaaT CJIeJHMOB d)opManeH penocien:
HacCJIOBHa CTpaHa, NU3BaJIOK Ha MaKeJJOHCKHA ia3I/IK CO KJIVUHHU 360pOBI/I,

M3BaJIOK Ha aHTJIMCKM ja3UK CO KJIYYHU 300pOBU, BOBe[], MaTepHjasi U METOAU, Pe3y/ITaTH,
IMCKYCHja, 3aK/TyJOId, IUTe-paTypa, Mpuwio3u (tabenu, rpaduiiu U CIUKYU) U JIeTEeHIU 3a
MPUJIO3UTE.

HacnoBHa cTpana Tpeba Jla MMa: HAcJIOB Ha MaKeJOHCKM W aHIJIUCKY, MMUIbA W TIPe3MUba
Ha aBTOPUTe, KaKO U MHCTUTYLIMUTE Ha KOU MM IIpUIiaraaT, UMWIbaTa Ha aBTOPUTE M HACIOBOT
Ha ycTaHOBAaTa ce TOBP3yBaaT Co aparicku OPOJKU; aBTOP 3a KOPEeCHOoH[elrja co CUTe AeTaun
(trenecboH, e-Man1); KaTeropuja Ha TPYAOT; KAKO 1 HATIMIIAH MTPUIIOHEC 3a TPYIOT OfI CeKOj aBTOP
(upmeja, mW3ajH, cobupame Ha TO[aTOLM, CTAaTUCTUCTHMUKA 0OpaboTKa, MUIIYyBame Ha TPYIOT).
HacrnoBoT Tpeba KOHIIM3HO /ia ja M3pas3u cofp:KrHara Ha TpynoT. Ce Iperopauysa ga ce n30ertnyBa
yrorpebaTta Ha KpaTeHKHUTe BO HACIOBOT.

3BasioKOT Ha MakegOHCKU ja3uK Tpeba ma copyku HajMHory 350 30opa (M3BOpeH TPyi), OJHOCHO
250 (cTpydeH Tpy/) U [la ce OJiHeCYBa Ha CUTe OMTHU UMHUTEIU M3HeCeHU BO TPY/IOT: KYC MPUKa3 Ha
BOBEJIOT U 11eJITa Ha TPYJIOT, METOJIOT, OUTHUTE pe3yaTaTi (Co HyMepuUKH 1MoJiaTolN) 1 OCHOBHUTE
3aKJIy4OITU. 3aeJTHO CO U3BAJIOKOT, Tpeba fla ce ocTaBaT U HEKOJIKY KIIYUHU, MHIEKCHU 300pOBU
(MarcumyMm 5).

13Ba/loKOT HA aHTJIMCKY ja3UK MOPA /ia e 03arjiaBeH co HACJIOBOT Ha TPY/IOT, ITpeBe/ieH UCTO TaKka
Ha aHTIMCKU ja3uk. CoApsKUHATA HA aHTIMCKUOT U3BAJIOK Tpeba Jja e WJIeHTUYHA CO COJIpyKuHaTa
Ha M3BaJIOKOT Ha MaKeJOHCKH ja3uK. KiyyHuTe 300poBU Tpeba na ce BO corjacHocT co MeSH
(Medical Sibject Headings) nucraTa Ha Index Medicus.

BoBenoT Tpeba J1a rpeTcTaByBa KpaTOK M jaceH IMpUKa3 Ha UCTIMTYBAHUOT TPOOJIeM U 1e/TUTe Ha
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HCTPaskyBambeTo, CO HaBelyBambe Ha eTUUKMOT KOMUTET OJJHOCHO MHCTUTYLI]aTa Koja ro ofjobpusia
HCIIUTYBameTo (KJIMHUUKA CTyIuja Koja ce paboTy criopejl MNPUHLUIIMTE Ha XeJICUHIIKATA
IeKjapaiuja 3a mauyeHTUTe 1 HUBHUTE TIpaBa).

MetonuTe Tpeba ma OujaT TOUHO HA3HAUEHU, 34 J1a Ce OBO3MOKU TTOBTOPYBAIbE HA MTPUKAKAHOTO
uctpakyBarbe. OcobeHO e Ba)KHO [Jla ce TIpelu3upaaT KPUTEepPUYMUTE 3a ceJjieKldja Ha
orcepBUpaHUTe Cjydau, BOBeZleHUTe MOMU(MUKAIIMKM Ha BeKe I103HATUTE METOJU, KAKO U
upeHTudUKalMja Ha yrioTpeOeHUTe JIEKOBU CTIOpef] TeHepUYHOTO KMMeE, JI03UTe U HAUMHOT Ha

aZIMUHUCTpAIIrja.

PeBYJ'[TaTI/ITe Tpe6a Oa ce ITprKaykaT jaCHO, [10 JIOr'M4eH penociie/. PeBYJ'[TaTI/ITe Ce M3HecyBaaT BO
CTaHOapJHNUTEe CHn e JVHHNIIN. Bo Tekcrot Ja ce Ha3Hayl OIITMMa/IHOTO MeCTO KaJe Ke ce BMeTHaT
TabenuTe u WJIyCTpalluuTe, 3a [da ce n3berte HeHOTpe6HOTO I[TIOBTOPYBakbe Ha M3HECEHUTE
rmoaaTonn. 3HaqajHOCTa Ha pe3yjaTaTuTte CTaTUCTUUKM [a Cce o6pa60T1/1, CO JeTaJieH OIIMC Ha
YHOTp€6eHI/ITe CTaTUCTUYKN METO/IN.

Iuckycujata tpeba fa TM MCTaKHe MMIUIMKAIMUTE Off NOOMEHWUTEe PesyNTaTh, CIOopelleHu CO
[IOCTOJHUTE CO3HAHM]a 38 UCIIMTYBAHUOT IIPOOJIEM,.

3aksygouuTe Tpeba ma He oupaT rogonru oz 150 360poBu.

[TPUJIO3N

Kako npuior-yiokyMeHTaI1ja Ha TPYAOBUTE TTPEJIOKEHU 3a TledaTetbe, MOJKe Jla Ce IoCTaBaart 1o
2 tabenu 1 2 unycrparu. Tabenmure Tpeba /1a UMaaT CBOj HACJIOB U pejieH O6poj Koj ja MoBp3yBa
CO TEKCTOT. XOPWU30HTAJIHM W BEPTUKAJIHY JIMHUW Ha TabesiaTa He ce JI03BOJIEHU; O3HaKWUTe Ha
KOJIOHWTe BO TabejiaTa ce MUIIyBaaT CKpaTeHo WK O CUMOOJT, a HUBHOTO 00jaCHYBathe ce TUIIyBa
Ha AHOTO Ha Tabesiata, BO BUJ| Ha jlereHia. VycTpaluure ce IOCTABYBAaT co pejieH OPOj KaKo
CMKa BO I[pHO-Oesla TeXHWKa, a ceKoja CciiMKa Tpeba 71a e TIpuapysKeHa co OIMuC (ereHma) 3a
objacHyBame Ha durypara. Mukpodororpadunre Mo)Ke ma CoAp;KaT MoceOHM 03HAKU BO BU[I
Ha CTpesKy WM cuMOosu. [ToKpaj ommMcoT Ha ciMKara, Mopa Jla ce HaBe/le U 3roJeMyBambeTo
1 BUJIOT Ha OOEmeTO Ha MperapaToT (AKo Toa BeKe He e HallpaBeHO BO ceKIlujaTa Marepujan u
MmeTonin). Cute o3HaKM Ha hoTorpacdunte Mopa fa OuzaT TOBOJTHO TOJIEMH, 3a Jla MOYKe jacHO J1a
Ce pacriosHaaT M 110 CMaJlyBambeTo BO TedaTHUIlaTa, NMPYU HUBHOTO BKJIyUyBale BO IeyaTeHaTa
CTpaHuIla Ha CIIUCAHUETO.
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[IpBUTE OTMEUaToly Ha TPYAOBUTE ce MpaKkaaT Ha aBTOPUTE 3a KOpeKIirja: aBTOPUTE Ce JOJHKHU
KOpervpaHu oTIeyaToK jJa I'o BpaTar Ha Pepaxiujata Ha AJ3 BO pok o 3 JeHa. AjipecaTta Ha
Pepakuujara e: MIHCTUTYT 3a jaBHO 31paBje Ha Penybnuka Makeponuja, yi. 50 JuBusuja 0p.6,
1000 Ckortje, Ten: ++ 389 02 3125 044 e-mail: v.kendrovski@iph.mk ; g.ristovska@iph.mk ; i.spiroski@iph.mk




