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U3Bapok

Willis-oBUOT TOIMTOH € efleH O] HajBasKHUTe
IIeJIOBU Ha KoJaTepajHUOT CHUCTeM Ha Mo-
30KOT CO TrojieMo (PYHKIIMOHAIHO M KJIMHUUKO
sHauewe.llen Ha Tpymor OGeme ga  ce
ofpenar MOpPQOJIOUIKUTE U TororpadcKkure
Kapakrepuctukyu Ha Willis-oBUOT MOJIUTOH.
bea wm3BeHM MAKPOCKOIICKA —UCIIMTYBaba
Ha MO30YHMOT apTepucku moiaurod Ha 100
npernapaTty ofi (hUKCUpaHU, XYMaHU MO3OLIA.
bea mpumener  MOPQOIOMIKUTE METOJIM:
MHCIEeKIWja, JUceKlMUja U UHjeKkluja. Dbea
oZipenyBaHu MOPQOJIOIIKUTE U TorIorpadcKuTe
Kapakrepuctukyu Ha Willis-oBUOT 1OJIUTOH:
dopmara, roso;kbara, IjaMeTapor,
IO/DKMHATA HA KOMITOHEHTUTe KaKo U OPOojorT,
BUZOT M JMCTpUOyLMjaTa Ha TI'paHKUTe Ha
cekoja KomrioHeHTa. CpeJlHUTe BPeAHOCTU Ha
IVMeH3urTe (Io/pKMHA U HaJBOPeIleH -
jameTap) Ha KOMIIOHEHTUTE Ha I1OJIUIOHUTE)
Oea yroTpebeHr Kako OCHOBEH KPUTePUYM
CO KOj ce ofipellyBaaT TUITMUHUTE [TOJIMTOHU U
HUBHUTE BapujaHTy. TabenapHo ce IpuKaskaHu
M3MepeHnTe MaKCUMaJIHUM W MUHMMAaJIHU
BPeHOCTH Ha [o/DKMHATa M AUjaMeTapoT
Ha KOMIIOHEHTWUTE Ha circurus arteriosus
cerebri Kako 1 npecMeTaHuoT KoedULeHT Ha
Bapujaiuja (CoV) Ha oBue BesmmuuHu. [IpegHara
KOMYHMKaHTHA apTepuja umallle Hajrojema Ba-
pujalija BO O[HOC Ha JIOJDKMHATa, a jieBara
3aJlHa KOMYHMKAHTHA apTepuja Mmalle Hajro-
jleMa Bapujaliyja BO O[HOC Ha AujaMeTapor.

KnyaHu 360poBH: MO30UEH apTePUCKU
MOJIMIOH Ha Busuc, Bapujalnu,
BacKyJiapu3aluja.

Abstract

Circulus arteriosus cerebri ~Willis is one of
the most important parts of the collateral
system of the brain with huge functional
and clinical meaning. The aim of this study
was to determine the morphological and
topographic characteristics of the circulus
arteriosus cerebri -Willis. The macroscopic
examinations on the circulus arteriosus
cerebri were made on 100 specimens of
fixed human brains. We used the following
morphological methods: inspection, dissection
and injection. Morphological and topographic
characteristics of the circulus arteriosus
cerebri were examined: position, diameter,
length and number of the component,
aspect and distribution of the limb of every
component. The average values of the
dimension (length and exterior diameter of the
component of the polygons) were used as the
principal criteria for determining the typical
polygons and their variations. Maximal and
minimal values of the length and diameter of
the component of circulus arteriosus cerebri
and the calculated coefficient of variation
(CoV) of this value are presented in tables. The
anterior communicating artery was found
with a larger variation in its length, and the
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left posterior communicating artery with a
larger variation in its diameter.

Keywords: Circulus arteriosus cerebri -
circle of Willis, variations, vascularisations

Bosep

Mosounuor aptepucku monuron  (Circulus
arteriosus cerebri - circle of Willis) e cre-
nMduyHa aHacToMOTHMYHa Qopmalja Ha
H6aszarta Ha MO30KOT, KOj MOKe fia ce TIofie/in Ha
aHTepuopeH (IIpefeH) U IOoCTepUOpeH (3aeH)
CerMeHT. AHTePUOPHUOT CEerMEeHT T'o rpajat
3aBPIIHKTE [IeJIOBY Ha jieBaTta 1 JecHaTa BHAT-
peliHa KapoTWHA apTepuja, T.e. TIOYETHUTE
IIeJIOBM Ha JieBaTa M Ha JecHaTa IpejHa Mo-
304Ha apTepurja ¥ HUBHUOT KyC aHACTOMOTUUYEH
KaHasl, TpejiHa KOMyHUKaHTHa aprepuja. Iloc-
TEPUOPHUOT JIeJl IO COUMHYBAaT AecHaTa U
JleBa 3a/lHa KOMYHMKAHTHA apTepuja, 3aBplil-
HaTa Oudypkauuja Ha OaswiapHaTa aprepuja
1 TIOUETHUTE JIeJIOBU Ha JieBaTa U Ha JlecHarTa
3aJHa  Mo3ouHa  aprepuja.  Willis-oBuoT
TOJIMTOH € eJIeH O] HajBayKHUTE [IeJIOBU Ha KO-
JIATePAJIHUOT CUCTEM Ha MO30KOT CO T'OJIEMO
PYHKIIMOHATIHO U KITMHWUKO 3Hademe.1,2,3,4

Ilenta Ha TpymoT Oemie pa ce onpenar
MOPGOJIOIIKUTE U TororpaccKuTe KapakTe-
puctury Ha Willis-oBuot nonuron: dgpopmara,

nono)kbara, AujaMeTapoT, [o/bKWHATa  Ha
KOMITOHEHTUTe, KaKo W OpojoT, BUJIOT U
nuctpubyljaTa Ha TpaHKATe Ha ceKoja
KOMIIOHEHTa.

MaTepMjan u MetTogm

MakpocKoricKuTe VCIIATYBakbha Ha

Mopdoronikute u  TororpacKUTe  Kapak-
TEPUCTUKU Ha MO30UYHUOT apTePUCKU MMOJIUTOH
(Circulus arteriosus cerebri — circle of Willis) ce
u3Benenr Ha 100 mpemapat of pUKCHpaHu,
XyMaHW MO30LIM, BO JiaboparopujaTa Ha
WHcetuTtyTOoT 38 aHaTOMUja. bea mpuMeHeTr Mop-
donomkuTe MeTOAM MHCIEKIUja, HUCeKIja
1 uHjekuMja. Busyenmsanujata Ha KpPBHUTE
caZloBM e TIOCTUrHaTa Co UHjeKIMoHaTa
MeTona. [IpBo ce eKcrioHuUpaaT 3aBPUIHUOT
Ilesl Ha BHATpellHaTa KapoTHIHa apTepuja u
KOMIIOHEeHTUTe Ha circulus arteriosus cereb-
ri. Bo mBere BHATpelUIHW KApOTUIIHU apTepun
1 BO cTehsioTO Ha OaswiapHaTa aprepuja ce

BHECEHU IUIACTUYHM KaTeTepu 1M € HallpaBeHa

JiraTypa Ha cpejilHaTa MO304YHa apTepuja u
Ha AWCTAJHUOT CErMeHT Ha 3ajHarTa MO304-
Ha aprepuja. [To nepdysujaTa co U30TOHUUEH
pacTBOp Ha HaTpUeB XJIOPHWI, apTeprCKu-
OT CHUCTEM e WHjeKTHMpaH CO [Be pa3/IndHU
cyrncraniyu. Kaj 54 npenapaTtu e MHjeKTUPaHO
10% murcrypa op india ink u >kenatu, a
rnoroa Inpernaparure ce guxrcupann Bo 10%
pactBop Ha dopmangexua. Kaj 46 mnpemna-
parti, Bo apTepuckuTre crebsa ce MHjeKTUuparie
methylacrilate. Kaj duxkcupanure Mo301m
HAjIIpPBO € eKluIupaHa apaxHoujejaTa Ha Oa-
3aTa Ha MO30KOT, U e M3BpIIeHa BHUMaTeIHa
MHCIEeKIja U JIUceKlnja Ha KOMITIOHeHTUTe Ha
MOJIUTOHOT TIPU IITO € BJIOYKeH MaKCUMasieH
TPYI [a He ce HapylaT HUBHWUTE HOpPMasHU
TororpadCcKy OJJHOCH.

Pesyntatu

Ananmzara Ha 100 npenaparu oj XymaHu
MO3011 [IOKa)ka JieKa KOMIIOHEeHTH Ha
circulus arteriosus cerebri ce: 3aBpUIHUOT
e Ha JecHaTa M jileBara a. carotis interna
(ICA), mpoKcMmasnHuTe cermMmeHTH A, Ha Jec-
Harta ¥ Ha jieBarta a. cerebri anterior (ACA), a.
communicans anterior (ACoA) gecHara u je-
BaTa a. communicans posterior (PCoa), npokcu-
MaJIHUTe CerMeHTH P, Ha JlecHaTta 1 Ha jieBara
a. cerebri posterior (PCA) 1 TepMUHAJIHUOT €1
Ha a. basilaris (BA).

HopmasiHy BpeJHOCTH Ha IUMEH3UUTe
Ha KOMIIOHeHTHUTe Ha circulus arteriosus
cerebri

CpeHuTe  BPeOHOCTM  Ha  JUMEH3UUTE
(mo/pKMHA W Ha/BOpElleH AujameTap) Ha
KOMITOHEHTUTE Ha MOJIMTOHWTE Ce TTPeTCTaBeHU
Bo Tabenal. OBue BpelHOCTU MPETCTAByBaaT
OCHOBa Ha HalIMOT KPUTEPUYM CO KOj ce
oApellyBaaT TUITMUYHU U BapUjaHTHU TTOJIUTOHMU.
Bo Tabenara 1 ce pajieHn U3MepeHUTe
MaKCUMaJHU U MUHUMAJIHU BPEJHOCTU Ha
IIOJDKUHATA U [IUjaMeTapoT Ha KOMITOHEHTUTE
Ha circulus arteriosus cerebri, Kako u mpec-
MeTaHMOT KoedulLueHT Ha Bapujauuja (CoV)
Ha OBUe BeNlnurHU. [IpenHaTa KOMyHUKAHTHA
aprepuja MMa Hajrojiema Bapujaliija BO OJHOC
Ha [0JKUHATA, a jieBaTa 3aJlHa KOMyHUKAHTHaA
aprepuja MMa Hajrojiema Bapujaliija BO OJHOC

Ha O1jaMeTapoT.
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Tabena 1. CpenHa BpegHocT Ha pgoipkuHata (1) u Ha gujameTtapot (d) Ha KOMITOHEeHTHUTe Koy r'o (hop-
mupaar circulus arteriosus cerebri

1 (mm) d (mm)
nMe Ha
KOMITOHEHTAa necHa neBa necHa neBa
ACoA 2,6 +19 2,0£0,8
A 14,6 =30 13,9+ 3,0 2,0+ 0,6 2,2+ 0,5
ICA 47 16 4,716 4,1+ 0,8 41+ 0,8
PCoA 13,4+ 41 13,2+ 3,6 1,4+ 0,9 1,3+ 0,8
P, 6,7 £3,1 6,8+ 4,1 2,1+ 0,8 2,2+ 0,7
BA 32,4+ 21 3,1+ 0,3

Tabena 2. MakcyMaIHU ¥ MUHUMaJIHA M3MEpeHn BpeJHOCTH 1 KoeduimeHT Ha Bapujaiuja (CoV)
Ha KOMITOHEHTUTe Kou ro hopmupaar circulus arteriosus

TOJDKUHA (Imim) nujamerap (mm)

VMe Ha
KOMIIOHEHTa MaKc. MMH. CoV MakKc. MUH. CoV
ACoA 76 0,6 52,16 51 0,5 44,36
fecHa A, 21,8 74 20,22 31 0,6 22,14
neBa A, 20,8 6,8 16,48 3,0 1,1 20,46
mecra ICA 10,9 0,8 22,37 59 31 19,60
neBa ICA 9,2 2,1 23,20 6,2 33 19,18
mecra PCoA 21,6 72 22,16 472 0,4 4716
neBa PCoA 18,6 51 24,72 4,4 0,4 48,33
necHa P, 12,2 4,2 2716 4,5 0,7 31,24
nesa P, 14,3 4,4 31,56 51 0,5 2730
BA 36,9 26,1 23,48 39 29 21,84

Tuitiosu Ha circulus arteriosus cerebri.Criope[
cuMeTpujata Ha Tojio)KbaTa, CcuUMeTpujara
Ha dopmara ¥ Cropej IMMEH3UUTe Ha
KOMITOHEHTUTE, CUTe WCIUTYBAHU [TOJIUTOHU
MOKe [la ce TIofleflaT Ha TPU TUIA: THUITUYEeH,
CUMETPUUYHO-BapUjaHTeH U aCUMeTpUUEeH.

» Tutiuuen wuu Ha circulus arteriosus
cerebri.Tunnunmor turnn Ha  circulus
arteriosus cerebri rm BK/IydYyBa CHUTe
[IOJIMI'OHU YUY KOMITIOHEHTU Ce TUIIMUHU U
TOKAa)KyBaaT CUMETpPUja Ha IIojoKbara u
cuMmeTpuja Ha bopMmara. BakBa cumeTpruyHa
aHTMMepUja ce peructpupa Kaj 62% of
WCIIUTYBaHUTE MOJIUTOHNU (I1.1,2).

Cnuka 1. Mogmesn Ha Tunuuen circulus
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Cnuka 2

CumeiipuuHo - BapujaHiieH WUU Ha
circulus arteriosus cerebri. CumeTrpuuHoO-
BapUjaHTHUOT TUIl Ha circulus arteriosus
cerebri TW BKJydyBa IOJIMTOHUTE CO
OunartepaseH KapoTUeH TUIl Ha 3ajiHaTa
MO304Ha aprepuja (5%), bunarepaseH UH-
TepMmenujajieH TUI Ha 3ajHaTa MO304YHAa
aprepuja (2%), bunarepajHa XuUIomjaasuja
Ha 3ajJHaTa KOMYHUKaHTHa aprepuja (2%)
1 ciiyyauTe co y3uja u truncus azygos Ha
npenHara Mo30uHa aprepuja (8%) (cn.3,4).
Cnopej Toa, BO OBOj TUIl Hpunaraat 17%
Ol UCTIUTYBAHUTE TIOJIUTOHU.

6)

i i a) r i
ﬁ B) v !
Cn.3. Mopgenu Ha CUMETPUUYHO-BAapUjaHTHU
TIOJIMTOHM: a) OuIaTepaseH KapoTUieH THIT Ha
PCA, 0) bunarepajieH UHTepMeaurjasieH TUIT Ha

PCA, B) bunarepasta xurnoryiasuja Ha PCoA u
r) truncus azygos

Cnurka 4

AcumeiipuueH wuil Ha circulus
arteriosus cerebri. ACUMeTpUUYHMOT TUIT Ha
circulus arteriosus cerebri ru BKiyuyBa 23%
O/l UCTINTYBAHUTE TIOJIMTOHU, KOU TTOKaKyBaaT
acUMeTpuja Ha TII0jI0)KbaTa M acuMeTpuja
Ha ¢opMmara. Acumerpuja Ha I10j10KOara
ce peructpupa Kaj 4% op WCIIUTyBaHUTE
TOJIMTOHK, JIoJleKa acuMeTpuja Ha gopmara
ce peructpupa Kaj 17% oj HOJIMIroHUTEe Koja
e pes3yaTar of pas3auKaTa Ha [OujaMeTpUuTe
HA XOMOJIOTHWUTE KOMIIOHEHTU W Kaj 2% Kou
[MOKayKyBaaT acUMeTpuja BO OJHOC Ha OpojoT
Ha KOMIIOHEeHTUTe (1. 5).

a) 6)

Cnuka 5 Mojienn Ha acMMeTpUYHM T10JIMTOHU
BO OJIHOC Ha OPOjOT Ha KOMIIOHEHTHU:

a) ar1asuja Ha PCoOA 1 6) fyrumMkanuja HaA,

Cnuka. 6
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Penauuu meéy komiioHeHuwiuiie Ha circulus
arteriosus cerebri. KBanturatiBHaTa aHaimn3a
Ha 18 M3MepeHM OMjaMeTpyu Ha KOMITOHEHTH-
Te, adepeHTHUTE U edepeHTHUTE CajloBM Ha
circulus arteriosus cerebri Ha 100 mpumMepoLy,
HU OBO3MO3KYBa OJ] XeMOJIMHAMCKU acTIeKT Jia
ce yTBpAAT WMHTePUHAUBUIYAJTHUTE Pealun
Mery rosiemuHuTe. Criopes aHaju3ata Ha
MOATOLIUTE Ce YTBPAYBa MO3UTUBHA peralpja
Mery rojieMUHUTEe Ha 3ajiHaTa KOMYHHWKAHTHA
aprepdja W UIICWJaTepajiHaTa BHATpeIIHa
KapoTujHa aprepuja (c.5). [onemuHure Ha
MPOKCUMAJTHUTE CerMEeHTH Ha JlecHaTa 1 jieBaTa
3aJlHa MO304YHa apTepuja Baprpaar 3aeflHo CO
DasuiapHara aprepuja, T.e. MerycebHO Mmaar
Mo3UTHBHA peanuja (¢ 6).

Cnuka 7. Penanyja mery ICA u uricuiatepaiHa
PCA

Cnvika 8. Penatja mery BA u igete P,

MuBep3Ha penanuja mocTou Mery BHaTpenrHaTa
KapoTuaHa apTepuja u 6a3nyapHarta aprepuja,
T.e. 3aeJHO TOJIEMUHUTE Ha JIBeTe BHATPENIHU
KApOTUJIHU ~ apTepud U UICUJIaTepaJIHATE

3a[IHM KOMYHUKAHTHU apTepun ce BO MHBEP3HA
penauuja co basujapHarta aprepuvja U gBarta
MMPOKCHUMAJIH CerMeHTa Ha 3aJIHUTe MO30UHU
apreput (c/1.7). ['oleMyUHUTE Ha ITIPOKCUMAaIHUOT
CerMeHT Ha TIpefHaTa MO304YHa apTepu-
ja u BepreOpasiHaTa aprepuja IIOKasKyBaaT
MerycebHO MHBep3Ha pesailyja (ci1.8).

Cnuka 9 Penanuja mery asete ICA u BA

Al U

VA

Cnmka 10 Penanmja mery A, u BA

[TpegHaTta KOMYHUKAHTHA apTepuja MOKasKyBa
VHBEp3HA pefanuja  Cco  [IPOKCUMAJHUOT
cerMeHT OMI0 Ha JjieBata OWIO Ha [ecHaTa
npegHa Mo3ouyHa aprepuja (e 9). Ilpok-
CHMMAaJTHUOT CEerMEeHT Ha JIeBaTa IIpeHa MO30UHa
apTepuja BO Iap CO MpefHaTa KOMYHHMKAHTHA
aprepyja IIOKaKyBaaT I[IO3UTUBHA pejalja
BO OJHOC Ha AEeCHUOT MPOKCHMMaJsIeH CerMeHT,
a MCTO TaKa U [eCHUOT ITPOKCHUMAaIeH CerMeHT
BO IIap CO KOMYHMKAHTHATA apTepuja IMOKasKy-
BaarT MO3UTKUBHA pesialjija BO OOHOC Ha JIEBUOT
cermeHT (cj1. 10).




APXHWBU HA JABHOTO 3/1PABJE

Cnuka 11 Penauuja mery ACoAu A,

Cnura 12 Penanuja mery A, n ACoA, 3aefiHo,
CO APYIUoT A,

Ouckycuhja

KommonenTute Ha circulus arteriosus cerebri
ce TOIJIOKHM Ha MOPMOJIONIKA Bapujalivu.
['onnem 6poj aBTOPU 0OOjaBYBaaT MPOLIEHTYAJIHU
BPEJIHOCTM Ha TUMWYHU TIOJMTOHU  Uuja
BPeJIHOCT € MHOTY TToMaJia o1 TTPOLIEHTOT Ha Ba-
pYjabMIHUTE TTOIMTOHW KOU T UCTpaykyBase.*
> 6.7 Apropure ru 00OjaByBaaT BpPegHOCTUTE
Ha BapujalMUTe MPOHAjJIeHU Kaj 3[paBu Ji1lla
WM BO pealyja co 1epebpaaHid M MeHTaTHU
HapyuryBama.® * 1 Ho, Tve He T Ha3HauyBaar
KpUTEPUYMUTE 32  TUMMYHU  TIOJIUTOHMU.
CuMeTtpujaTa Ha 1oji0ykK0ara U CUMeTpujaTa Ha
dopmara, Kako M AujaMeTapoT U Oo/LKMHATA
Ha KOMIIOHeHTUTe Ha circulus arteriosus
cerebri, ce Kpurepmymure criopesi KO CHUTe

MOJIMTOHW Of MCTIWTYBaHaTa cepuja ce Toje-
JIEHW Ha TUTTMYHU U BapujaOusTHU.

CuMeTpUUHa aHTHMepHrja Ha TUTTUYHUTE KOMIIO-
HEHTU ce peructpupa Kaj 62% on UCTIUTYBaHUTE
npernapatu. Criopell KBaHTUTATWMBHATA aHa-
JM3a Ha M3MepeHuTe nopatou (18 nujamer-
Py Ha KOMIIOHEHTUTe U Ha adepeHTHUTe U
edepenTHUTE CcaloBu Ha circulus arteriosus
cerebri) ce yTBp/yBaar TO3UTWBHU pealiin
Mery rojieMrHUTe Ha 3aJjHaTa KOMYHWKAHTHa
aprepuja U uUricuiaTepajiHaTa BHATpelIHa Ka-
pOTUJIHA aprepuja, KaKo U Mery rojieMUHUTE
Ha JeCHUOT U JIEBUOT TTPOKCUMAaJIEH CEerMeHT
Ha 3ajiHaTa MO30uUHa apTepuja 1 HGasuapHara
aprepuja. MHBep3Ha pejaluja ce yTBpiyBa
Mery BHAaTpellHaTa KapoTuHa apTrepuja u
basunapHara aprepuja. Of  XeMOJAMHAMCKU
acreKT, UHBep3HaTa penaluja UHIUIUpa Ioc-
Toeme paMHOTe)kKa Mery [BaTta adepeHTHU
crucrtemu. BakBa pernallyja ce odekyBa BO CJTy-
yau Ha aHTepOIoCTepUOPHA  paMHOTe)Ka
1 TIOCTEPUMOpPEH TIPOTOK TpeKy 3ajiHaTta
KOMYHUKaHTHa aprepuja. [loctou reHepasHa
MHBEep3Ha pealuja Mery KOMIIOHEHTUTe KOU
“MaaT UCTO WIU JEelYMHO MCTO BacKyJIapHO
nogpadje. VMHBep3Ha penaluja IOCTOU Mery
MPOKCHUMAJIHUOT CEerMeHT Ha TpefHara Mo-
30UHa aprepuja U BepTrebpasHaTa aprepuja.
ObjacHyBameTo e XeMOJMHAMCKO, aHajior-
HO Ha pamHOTeKaTa Mery BHarpellHaTa Ka-
potuaHa aprepuja W OasusapHaTa aprepuja.
[IpenHaTta KOMyHMKaHTHA apTepuja € BO WH-
Bep3Ha pesalyja co MPOKCUMAJIHUOT CerMeHT
Ha [lecHata WM JieBaTa IIpeHa MO304YHa
aprepuja. OBa yKaKyBa JleKa IpefHaTa KOMY-
HUKaHTHA apTepuja ydecTByBa BO JIeCHO-JIEBO
paMHOTe)Ka BO aHTEPUOPHUOT Jiesl Ha circulus-
OT Ha MCTUOT HAYMH KaKOo IITO 3ajiHaTa
KOMYHUKAHTHA apTepuja ydecTByBa BO aHTe-
porioctepropHara pamHoTeska. [lepudepuure
OTIIOPM Ce TIPUKa)KaHU Ha WHOUPEKTeH HauuH
MpeKy TMOoZIaToIUTe Ha TrojleMuHara Ha ede-
peHTHuTe cafijoBU. Tue ce BO MO3WUTHMBHA pe-
Jlalidja 1 MOKayKyBaaT He3aBUCHU Bapujalivu.
3Hauu, mopajiv XeMoJIMHAMUKaTa BO HOPMaJIHU
PU3MONOIIKY YCIIOBH, TIOCTOjaT pesiaiuu Mery
IjaMeTpuTe Ha KOMIIOHeHTUTe off circulus-or.
CTekHaTWTe CO3HAHUja 3a pejlaluuTe Mery 1uH-
IIVBUJIyaJIHUTE TOJIEMUHU HA KOMITOHEHTUTE Ha
circulus arteriosus cerebri yKaKyBaaT [eKa
BapujaluuTe Ha circulus-or ce 6asupaHu Ha
efiHa JlefiKaTHa XeMOJWHaMCKa XapMOHUja
Mery CUTe KOMIIOHEHTHU, IITO € BO COIJIaCHOCT
co co3Hanujata Ha Hillen. dyHKUMOHAaHATA
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penanpja Mery apTepumTe Kou ro gopmupaar
circulus arteriosus cerebri e getepMmuHUpaHa
on Lazorthes. Toj cyrepupa peka nujamer-
puUTe Ha KOMIIOHEHTUTE ce afarTupaaT Ha
KOMIIeH3aTopcKara yiora. KommeHsanujata e
rnoTpebHa 1 e BO pesaiuja co NMPOMeHUTe Ha
MPOTOKOT Ha adepeHTHUTe apTepun 3a Bpeme
Ha ABIDKEehe Ha BPaToT.

3aknyJyok

Circulus arteriosus cerebri e HajuecTo
TurnueH (62%) M ce KapakTepusupa o
CUMeTpUUHA  aHTHMepHja Ha  TUMUYHUTE
KOMITOHEeHTU. Bo HOpMasiHU yCJIOBU, HA HUBO
Ha aHaCTOMOTUUHMUTE CaloBM HeMa Mellambe
Ha KPB TOpajiy IMOCTOoelme Ha XeMOoJIMHaMCKa
paMHOTesKa, HO TIpM OKJIY3MBHM COCTOjOM HAa
MO30UHHUTE apTepru MpedpyBameTo Ha KpBTa
o7 e7IeH BO JIPYT CUCTEM, MOyKe fa Ourfie MHOTY
WHTEeH3UBHO.
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U3Bapok

[Tonmuronotr nHa Willis (circulus arteriosus
cerebri - circle of Willis) e crenudnuna
aHaCTOMOTCKAa TBopOa Ha 0aszara Ha MO30KOT,
KOja I'o TTIOBP3yBa IECHUOT U JIEBUOT KApOTUIeH
cucTeM €O BepTeOpo-0a3muIapHUOT CUCTEM.
AHaTOMCKUTEe BapujallMid Ha TIOJIMTOHOT Ha
Willis ce penaTuBHO peTKU, HO KOMOUHALIUUTE
Ha [IBe WIM T[IOBeKe Bapujaliuyd ce J[ocTa
yectu. llenta Ha TpymoT Gele fla ce yTBP/AU
MOCTOEHETO U UecToTaTa Ha jaByBame Ha
xuroriasujata Ha  Willis-oBuoT — monmros,
O6pojoT  Ha  HEroBUTe  KOMIIOHEHTH  CO
XUIOIJIa3uja, Kako U Kareropusaiyja Ha
XUITOIJIACTUYHUTE TTOJIMI'OHU M KOMOUHALIUUTE
Ha xuroryiasuja. MaKpOoCKOTICKUTe UCIUTY-
Barba Ha MOpPQOJIONIKKTE Bapujalui Ha
KOMIIOHeHTUTe  Ha  circulus  arteriosus
cerebri - circle of Willis HanpaBenu ce Ha 100
XyMaHu Mo301u (hukcrupany Bo 10% dopmaiuy,
CO TIpMMeHa Ha CTaHJapJHUTe MOPQOIOIKN
MeTO[IM: MHCIIeKIIMja M aucekiuja. MepHuTe
MOAATOIM O] MCIIUTYBamarta ce obpaboTeHu
CO JIECKPHUIITUBHU 1 aHAIUTHUUKW CTAaTUCTHUUKUA
MEeTO/IM CO 1iesl Jla ce meduHUpaaTr cpejHaTa
NO/PKUHA, NUjaMeTapoT KaKo M IOCTOjHUTe
Bapujauu. Bo McmUTyBaHWUTe TIperapaTu pe-
TMCTpUpaHu ce 36 XuroryiasMu Ha 22 XUIIo-
TUTACTAYHU TIOJTUTOHU.

Knyuun 36oposu: nonurox Ha Willis,
XUIIoIy1a3uja

Abstract

Polygon of Willis (circulus arteriosus cerebri
- circle of Willis) is a specific anatomical
configuration at the base of the brain, which
connects the right and the left carotid system
with the vertebrobasilar system. Anatomical
variations of the polygon of Willis are rare,
but the combination of two or more variations
is encountered frequently. The aim of this
study was to determinate the frequency of the
polygon of Willis, the number of its component
with hypoplasia, and the categorization of
hypoplastic polygons and combinations of
hypoplasia. Macroscopic examination of
morphological variationsof circulusarteriosus
cerebri —circle of Willis’ components was
made on 100 human brain specimens fixed in
10% solution of formaldehyde, using standard
morphological methods: inspection and
dissection. The obtained data were analyzed
using the descriptive and analytical statistical
methods in order to define the average
length, diameter and existing variations. A
total of 36 hypoplasia and 22 hypoplastic
polygons were detected in the examined
specimens.

Keywords: polygon of Willis (circulus
arteriosus cerebri - circle of Willis),
hypoplasia
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Bosep,

[Touronor ©a Willis (circulus arteriosus
cerebri - circle of Willis) e crneuudnuna
AHACTOMOTCKa TBopOa Ha Oa3ara Ha MO30KOT,
KOja ro IoBp3yBa AeCHUOT 1 JIEBUOT KapOTUIEeH
cucrteM €O BepTebpo-0a3uIapHUOT CUCTEM.
IIMa 06JIMK Ha HellpaBuIeH IIoJIMroH. Moxke ga
ce MoJieyiv Ha pocTpasieH (IIpefieH) U KayiaseH
(3apeH) cermeHt." >3 PoctupanHuoul cezmeHuu
ro IpajaT: 3aBpIIHUTE [I€JIOBM Ha [ecHaTa U
jieBarta a. carotis interna, Io4eTHUTE [e/I0BU Ha
TlecHarTa 1 jieBara d. cerebri anterior ¥ HUBHUOT
KpaTOK aHACTOMOTMYKM Cajl, a. communicans
anterior. Kaygasxuoul cezmeHiti Ha TIOJIMTOHOT
Ha Willis ro obpasyBaar: mecHaTa U jieBara d.
communicans anterior 1 3aBplliHaTa I'paHKa Ha
a. basilaris, 3aeHO CO ITOYETHUTE eJIOBM Ha
IecHaTa U jieBara. d. cerebri posterior.

Cnurkal. Circulus arteriosus cerebri -Willis

AHalloMcKuilue Bapujayuu Ha TIOJIMTOHOT HAa
Willis ce penaTuBHO peTKU, HO KOMOUHALIUUTE
Ha [IBe WIM T[IOBeKe Bapujalluyd ce [ocTa
vectu. Bapujauuure oji TUIIOT arjiasuja u
eKlleCMBHaA XMIIOIla3Kja MMaaT HajrojeMo
3Haueme oupejkmn Mnpeau3BUKYBaaT
AHATOMCKM W (DYHKIMOHAJIEH MpPeKWH Ha
KOHTUHYUTETOT Ha circulus arteriosus
cerebri.’ llenta na TpymoT bemre ma ce
YTBPIW TIOCTOEHEeTO UM JecToTaTa Ha

jaByBambe Ha xwuroruiasujatra Ha Willis-

OBUOT IIOJIMIOH, OpoOjoT Ha HeTroBUTe
KOMIIOHEHTHU CO XUIIOIJjasuja, Kako u
KaTeropmsanuja Ha  XUIOIJIACTUYHUTE

MOJIUIOHM UM KOMOMHALMUTE Ha XUIO-
rnJjasuja.

MaTtepujan u MeTogm

MaKpOCKOIMCKUTEe UCIIMTYBakha Ha Mopdo-
JIOWKUTE Bapujallui HA KOMIIOHEHTHUTE Ha
MO30UHMOT apTepPUCKU HOJUTroH (circulus
arteriosus cerebri - circle of Willis) na 100
XYMaHM MO30LM Ce W3BeleHM BO abopa-
Topujara Ha VIHCTUTYTOT 3a aHaTOMWU]ja,
a TpuTOoa Ce TpPUMEHeTH CTaHJapaHUTe
MOpPMONOWKNA MEeTOAM: WHCIeKIuja u
nucekuuja. Cute MO3OLM Ce M3BaleHM in
toto, 1o HNpUHLUIIKMTE Ha OOIYKLMOHaTa
rnocrarnka u noroa ¢ukcupanu Bo 10%
bopMmanuH. AHAIU3UPAHU Ce MOCTOEHETO
MyecTOTaTa Ha jaByBake Ha XUIIoIjla3ujaTa
Ha BwunucoBuor nonuroH, Opojor Ha
HEeroBUTe KOMIIOHEHTM CO XHUIIoIasuja,
¥ HarpaBeHa e KaTeropusaluja Ha
XUMOIIJIACTUUYHUTE  TIOJIMFTOHWM M Ha
KOMOMHALIMUTEe Ha XUIIoTla3ujarTa.

Pesyntatu

Xuroruiasyja M XUIoruiactuueH  circulus

arteriosus cerebri

Bo ucnutyBaHUTe TIOJIUTOHU Ce PerucTpupaar
36 xunorytasumr 1 22 XWUoryiaCTUYHU MOJIUTOHM.
BpojoT Ha KOMIIOHEHTUTE CO XWIIOTUIACTUYHU
nvjaMeTpy e JnajieH Bo Tabesaral. Xuroruia-
3yjaTa e Hajuecta Ha 3ajiHaTa KOMYHUKAaH-
THa apTepuja, MOYecTo JiIeBO, a IoToa ciiefu
MPOKCUMAJTHUOT CEerMeHT Ha 3a/iHaTa MO304YHa
aprepuja, IIOYeCTO JieBO. XHUIIoIlaszujata ce
CJIydyBa TMOYeCTo Ha iecHaTa CcTpaHa OTKOJIKY
Ha jieBaTa CTpaHa.
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Tabena 1. Bpoj Ha KOMITOHEHTH CO XUIIOIJIa3uja

Tabena 2 Kateropusauuja Ha XUIIOIUIACTUYHY [IOJIUIOHW M KOMOMHALIMY Ha XUITOILIa3uja

Bo Tabemnata 2 ce

KaTeropusaiuja. Cure XUTOTIJIACTUYHUI
MOJIMTOHU MOJKe Jla ce KjacupaaT BO UeTUpu
Kareropur. Bo kareropujata | ce BKJydeHU
7 TIOJIUTOHW CO XUIIOIJla3uja Ha KOMYHWKAH-
THUTE cafjoBU (CI1. 2).

JaJJleH1 KOM6I/IH8LH/II/IT€ Ha XUIIOIUTACTUYHNTE KOMIIOHEHTM W HMBHAaTa

XHIIOTUTA3Hja

derarer Tan
Ha AP Ky Iy C

Cnuka 2 Karteropuwja [ Ha XWUIIOIUIACTUYHUA
TMOJTATOHU
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Bo kateropuja II ce BKJIydeHM 7 TIOJIMTOHU
CcO VHM- M OwaTepajHa XHUIIOTUIa3Wja Ha
MPOKCHMMAaTHUOT CEerMeHT Ha 3ajiHaTa MO304YHa
aprepuja (ci. 3).

\ \

XHIoIIasuja

4 A \

Cmuka 3 Kareropuja II Ha XuroruiacTUUHU
TTOJTATOHU

Bo kareropujaTa Il ce BKiaydyeHU 4 MOJIUTOHU

CO XWIoIyiasuja Ha MPOKCUMATHUOT CerMeHT
Ha IpejiHaTa Mo304uHa aprepuja (ci1. 4, 5).

XHNOIUIa3Hja

Cnmuka 4 Kareropwuja III Ha XuroruiacTUUHU
TTOJTATOHU

Cnuka 5 KaTteropuja Il co xunomnaacTUuyHU
LIUPKYIIYCH

Bo kareropujata IV ce BKitydeHU 4 TTIOJIUTOHU CO
XUTIOTJIa3uja Ha TTPOKCUMAITHUOT CEerMeHT Ha
rnpeaHaTa MO304Ha apTepuja v MPOKCUMAJTHAOT
CerMeHT Ha 3a7iHaTa MO304YHa apTrepuja (cii. 6,

7).

XHITOTLTa3Hja

/

XHIOILTa3Hja

Cnuka 6. Kareropuja IV co xunoruiacTuuHu
MOJIUTOHN

Cnuka 7 Kareropuja IV co XunoryiacTUdHU
LIUPKYITyCU




APXHWBU HA JABHOTO 3/1PABJE

Ouckycuja

Xurorviasyjata e MopdQoJIoliKa Bapujaluja
Ha KOMIIOHeHTUTe Ha circulus arteriosus
cerebri  co rojmemo  QYHKIMOHAIHO U
KJIMHUYKO  3Hauewe.>® Bo  wucrnmTyBaHara
cepuja (100 monuronu) ce perucrpupaar 36
XUTIOTUIA3UU U 22 XUTOTUIACTUYHU TTOJTUTOHU.
XurioryiasuyjaTa e Hajuecta Ha 3aJHATa KOMY-
HUKAHTHA apTepuja, MO4YecTo JieBO, a T0Toa
crleflyBa MPOKCUMAaJIHUOT CErMeHT Ha 3ajiHaTa
MO304YHA aprepuja, TOYeCTo JlecHO. XUIIo-
rnjasyja ce CJiydyBa II04eCTO Ha jiecHara
crpaHa. Xuroruiasujata Ha  aHTEPUOPHUOT
nent Ha circulus arteriosus ce peructpupa Ha 1
MPUMEPOK, a XUIOIJIa3uja BO MOCTEPUOPHUOT
nen Kaj 12 npuMeponu. Xurorjiasyja camo Ha
eflHaTa CTpaHa of UPKYIYCOT Ce Perncrprupa
Kaj 13 mpumepoly, a MeniaHa, T.e. Ha JIBeTe
crpanu Kaj 10 npuMepouu. Kaj 1 npumepok ce
perucTpupa Xuriorviasuja Ha CUTe KOMITIOHEHTH
Ha circulus arteriosus cerebri. OBaa gopmMma
Ha Bapujalja ce oO3HaAuyBa KakKo ,cerasieH
tun” (criopep Padget). Xurnoriasuyjata Ha efjHa
WJIM HA TIOBeKe KOMITOHEHTH I'o HaMmajyBa KO-
JlaTepasIHUOT TPOTOK BO circulus arteriosus
cerebri u echkacHocTa Ha IIAHT MEXaHU3MOT
Ha Heropute KoMmrioHeHTU. O rojieMa BayKHOCT
e JIoKajmM3aupjata Ha Xuroruiasujata. AKO
rMMa TOBeKe XUIIOIJIa3uM, Torail e BayKHa U
HUBHAaTa KoMmbuHaluja. CUTe XUIOTUIACTUYHU
MOJIMTOHU O UCTIMTYBaHATa Ccepuja ce Kilacu-
paHu Bo uetpu Kateropun.*®° Bo kareropujara
[ ce BKjydeHM 7 TOJUTOHU CO XHUIIOIJla3uja
Ha KOMYHUKaAHTHUTe CaJloBU. [loTeHUMjanor
Ha KoJlaTepPasHUOT KPBOTOK e neduliurapeH
rnopajii MexaHuuka pe3ucTeHlja Ha 3ajiHaTta
KOMYHMKaHTHa aprepuja. Bo kombuHanmjara
oy cberasieH THII, Kora IOKpaj XWIIOTUIa3uja
Ha 3aJHUTe KOMYHUKAHTHU aprepund e
MpUCYTHA W XUTIOTUIa3Wja Ha TIpefiHata Ko-
MYHUKaHTHa aprepuja, Toraml edeKTUBHAaTa
LMpKyJ/1alyja Mery aHTepPUOPHUOT U TTOCTEPU-
OPHMOT [leJ1 HAa LIMPKY/IyCOT e HamasieHa. Bo
kareropujata Il ce BKJIydeHU 7 IOJIMTOHU CO
XUTIOTUIa3Uja Ha TMPOKCUMATHUOT CerMeHT Ha
3ajlHaTa MO30YHA aprepuja, YHU- U Ousare-
panHa.>®  KojaTepa/JHMOT IIOTE€HLMjald ce
3rojileMyBa  [PeKy  3rojieMeH  KapoTuiieH
MOJHeK W MpeKy 7106po  pasBuMeHa 3ajiHa
KOMYHMKaAHTHA apTrepuja Ha CIPOTUBHATA
crpaHa. [loTeHiyjanor e peaynupaH —Kaj
IIBa TIpMMepoKa Kajle BO KoMOMHaluja ce
jaByBa XwWIiorjiasuja Ha CIIPOTHMBHATA 3ajHA

KOMYHMKAHTHA apTepuja M  XuUIIorjiasuja
Ha [pejHaTa KOMYHMKaHTHa aprepuja. Bo
kaTteropujara Il ce BKydeHM 4 MOJMWUIOHU CO
XUTIOTIIA3Mja Ha MMPOKCUMAJIHUOT CerMeHT Ha
npegHata Mo3o4yHa aprepuja. [loreHuujanor
Ha eKBUWJIMOPUYMOT BO apTrepucKaTa
LUPKy/Ialdja  3aBUCKA  Of PacIooKHUBOCTa
Ha KojlaTepa/JHMOT TIPOTOK TIpeKy 3ajHaTa
KOMYHMKaHTHa aprepuja. HopmanHara sajHa
KOMYHUKaHTHA apTepuja Kaj efileH TPUMepPOK
peTcTaByBa aHACTOMOTUYEH ToTeHUMjan. Kaj
IIBa XUIIOIJIACTUYHU TIOJIMTOHA TIOCTOM U XU-
rorjia3uja Ha 3aHaTa KOMyHUKAHTHa apTepuja
1 W3eJHAUYYBAKeTO Ha ITPOTOKOT € MOKHO
CcaMo Off CIIPOTHMBHATA BHATpelIHa KapoTUAHA
aprepuja.Bo Karteropujara IV ce BkydyeHu 4
TOJTUTOHM CO XUTIOTJIa3uja Ha MPOKCHUMAaTHUOT
CerMeHT Ha TpefHara MO304YHa apTepuja U
XUTIOTIIA3Mja Ha MMPOKCUMAJIHUOT CerMeHT Ha
3ajHaTa Mo30uyHa aprepuja. OBaa KoMOMHA-
Mja Ha XUIIOIJIa3UK € MCKJIYYUTENTHO Jiolla
1 TIpeTcTaByBa IIopas3MyHa ajrTepaluja BO
IUHAMUUKUOT EeKBUIMOpUYM Of Koja Ouyio
Ipyra KoMmOuHaiuja. JlBaTa XUIIOIUIACTUYHU
cajla ce paraar OJf KMCTa BHaTpellHa Kapo-
TUHA apTepuja, HO3BOJYBajKM OajiaHCc Mery
PECTPUKTUBHUOT ITPOTOK BO aHTEPUOPHUOT CeT-
MEHT U TOJIHEXKOT o] 6asuiapHaTa apTrepuja.
KonaTepamHMOT MOTEHIIM]jasT € KOMITPOMUTUPAH
Kaj elleH TIPMMEpPOK, Kafle MOCTOW JIOTOTHU-
Te/llHa XWIIOIJIasWja Ha KOHTpasaTepasHaTa
3a/lHa KOMYHMKaHTHa aprepuja. Kameyama ja
aHasM3MUpaa arepockaepo3aTa Ha MO30UHUTE
Y BpaTHUTE apTepur U TIPUTOA MAOMLION 0
UHTepecHu CO3HaHWUja. NuungeniyjaTa
Ha 1epebpasHuor HHGaApPKT He Ouja BO
Koperialiija co CTeleHOT Ha aTepocKjepo3ara
Ha BHaTpellHaTa KapoTUAHA apTepuja U Ha
BepreOpasiHaTa aprepuja, TYKy Ouia BO 3Ha-
yajHa Kopejalija co aTepocKieposara Ha Mo-

30UHUTE apTEPUM.

3aknyJyok

Xurioruiasyjara Kako MopdgoJIolliKa Bapujaliyja
Ha KOMIIOHeHTUTe Ha circulus arteriosus
cerebri e HajuecTo IIpUCYTHa Kaj 3ajHaTa
KOMYHUKaHTHa aprepuja (14%). Xuroruiasu-
jaTa Ha TTPOKCHMMAaTHUOT CEerMeHT Ha IpejHaTa
MO304YHa apTepuja e HajuecTo BO KoMOUHAaIUja
CO XHUTIOTITIa31ja Ha ITPOKCUMAJTHUOT CETMEeHT Ha
3aj/lHaTa MO304Ha apTepuja U CO XUIIoIiasuja
Ha 3aJilHaTa KOMYHUKAHTHA apTepuja.
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$100b NMPOTEWH BO CEPYM: HOBA METO[IA
3A PAHA AETEKLUJA HA MO30OYHA
NOBPEQA KAJ KPUTUMHUA HOBOPOAEHU U
NPEABPEMEHO HOBOPOAEHU

$100B PROTEIN IN SERUM: NEW METHOD
FOR EARLY DETECTION OF BRAIN INJURY IN
CRITICAL AND PRETERM BORN INFANTS

Acnasuja CodbujaHosa’, Katuua MNunepkosa?, Onueepa JopaaHosal

1 Oggen 3a HeoHallanHa uHWeH3usHa Wepaduja, YHusep3ulielicKa KIUHUKA 3a gelicKu

boneciiu - Ckodje

2 0Oggen 3a HeoHalllonoguja, YHusep3uliecKa KIUHUKA 3a geticku bonectiu - Ckodje

N3Bapok

3HAuajHO HaMmajyBame Ha LepebpajHOTO
KpBaBeme U M30erHyBame Ha OIITeTyBarbe Ha
MO30KOT CO XPOHWYHU TIOCTIEUIM Ce TPeH[
cekajle BO CBeTOT. 3apaju Toa OapameTo U
yrorpebara Ha COOIBETHOTO MOHUTOPUPAE
CO MAapKep Ha T[IOTEeHIIMjaJTHOTO MO30YHO
OIlITETYBae Ke TpULIOHeCe 3a ONTUMU3UpPahe
Ha BpeMeTo 3a HaBpeMeH TpeTMmaH. MoskHocTa
33 JIOHTUTYOMHAJIHO  MOHUTOpUpame  Ha
edekTUTe O TepanMjaTa U MHTEeH3MBHATA
MOJIZIPIIKA Ce OJf BTOPOCTENIEHO 3HAYeHhe BO
criopeziba co IpeBeHLMjaTa, Koja 6U 3Hauesa
MUHMMMU3Upamke Ha  MO304YHaTa  TpayMa
M HaMmajyBarbe Ha OpojoT Ha MeHTaJHO
XeHIuKermMpanu pdena. OBa pgoBeme [0
rnorpebaTa 3a BOBeyBame OMOJIOMIKK MapKep
-MO304YHO  creluduUeH, Koj OBO3MOKYBa
JIOHTUTYAMHAJIHO CJlefielhe U JaBa I0CeOHO
3Hauerme 3a [IOKa)KyBarhe Ha MCIpaBHOCTa Ha
nHTepBeHuuuTe. TakoB e S100B npoTeunHoT.

Abstract

Significant reduction of cerebral bleeding
and avoiding damage to the brain by chronic
consequences is trend world wide. Therefore,
the application and use of an appropriate
marker for monitoring the potential brain

damage will contribute to optimizing the
time for timely treatment. The possibility of
longitudinal monitoring of effects of therapy
and intensive support are from secondary
importance compared with prevention, which
would mean minimizing brain trauma and
reducing the number of mentally handicapped
children. This led to the need of introduction
of a biological marker that is brain specific,
allowing longitudinal monitoring. At the same
time it is of special importance in proving the
correctness of the interventions. Such marker
is the S100B protein.

Bosepn
IlvjarHo3aTa Ha [epuHaTa/IHUTe UHCYJITU
cé vymre ce 06asMpa Ha ajleKkBaTHaTa

IIOKyMeHTallja  Off  OMIITUTe MeAULINHCKU
U aKyllepcKd T[ofAaToly, Kako W Ha
PasioNIONIKUTE M J1TA0OPATOPUCKN PesyJITaTH.
MepemeTo Ha Mo304HKTEe cocTojkM Kako C100b
MPOTEeMHOT MOXKe fa Oujie ajrepHaTUBEH
U JAUpeKTeH MHIAWKATOp 3a  KJIETOYHOTO
OlLTETYBake BO 1IEHTPAJHUOT HEPBEH CUCTEM
Kora KJIMHUYKUTE U Tab0paTOPUCKK pe3yiTaTil
OCTaHyBaaT HejacHW [0 Kpaj. TepMuHOT
C100b ce omHecyBa Ha eJieH 4ieH of] Ipyrara
Ha MyJTUreHeTcKa daMuvja Ha KalaluyM-
Mmonynupany nporeudu (C100 mporeuHwu), co
peaTMBHO HMCKa MosiekynapHa Maca (10 000
IIaJITOHU), KOU IPBUYHO Oea uieHTUDULIMPaHU
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KaKo MpoTerHCKa hpakija Koja ce feTeKTrupa
BO MO30KOT, HO He W BO APYrd HeBpaJiHU
ekcrpakTh. Ce Hapekoa C100 mopajiu HMBHAaTa
pactBopiuBocT Bo 100% 3acuTeH pacTBOp
Ha amoHuyM cyidat.! Bo MOMeHTOT TocTojat
okony 20 NpoTenHW KOoU ce UAeHTUULMpaaT
KaKo MpUTIaJIHAIN Ha TIpoTenHcKara haMuimja
Ha Cl00 mpoTreuHWUTE, CO KapaKTEPUCTUUYHO
MPUCYCTBO Ha T.H. TIAp XeJIUKC-CBPTHUIIA-
XeJIUKC-KalluyM-CBp3yBauk  mien.  [IpB  mar
e TIpOHajleH BO KpUCTajHA CTPYKTypa Of
napBajbyMuH, Koja MHAyIMpa MTPOMEHU BO
[IPOTEUHOT 10 CBp3yBame co KaiauuymoT. C100
MPOTEUHUTE T7IaBHO Ce KajllUuyM CeH3UTUBHU
1 MojieNiipaaT OUOIOIIKKA aKTUBHOCTU TIPEKy
nosp3yBambe co Kajuuym. C100B mporemHoT
Kako (bpakiiyja e TIpB MaT U307MpaH 0j] MO304eH
eKCTPaKT 1 IOJIT0 € acolpaH Kako crieliuieH
3a MO30YHOTO TKMBO. Ho, 1 Mokpaj Toa ro uma
1 Ha Jpyrd Mecrta Kaj uuuadute. Bo HHHC ce
rojaByBa KakO Haj3acTarieH M Toa BO IJIdja
KJIETKUTE W BO HEBPOHCKUTE CYIIIOIY/Ialluu.
Bo ocranature KjeTKWM e TPUCYTEH BO
MeJlaHOLIUTUTEe, JlaHrepXaHCOBUTE  KJIETKHU,
XOHJIPOLIUTUTE, BO (QONUKY/IapHUTE KIEeTKU Ha
ayleHoxurIogu3ara, ajpeHaHUTe CaTeTuTCKU
Kietku, JleunuroBure kiaeTku.? bBuosnonikara
y/lora Ha OBOj MPOTEMH BO KJleTOUHATa
roTtysiaiiija 1mTo ro COAPKU, e MHXNOuIIja Ha
npoTenHcKaTa pochopuialiyja, MHXUOUIMja Ha
LIUTOCKEeJIeTHUTE KOHCTUTYEHTH, CTUMYyIaluja
Ha eH3UMMCKUTe aKTMBHOCTU U WHTepaKIIrja Co
TpaHCKpUMMCcKUTe harkropu. CeKpeTnpaH of
ACTPOLIUTUTE KAKO ITUTOKUH HMMa HEBPOTPOTIEeH
edeKT 3a BpeMe Ha PaBOjOT HAa MO30KOT KaKo
1 BO HepBHaTa pereHepaiiyja, HO BO BUCOKU
KOIMMUMHA MOKe [la Oujle HeBpPOTOKCHUEeH,
IITO BKJTyUyBa narodursnonoryja Ha
HeBpoJlereHepaTUBHUTE OOIECTH.

Bo mnepunaragHaTa MeAuLIMHA, MePEHeTo
Ha CI100b mnporemHor Bo LICJI ciyxXu 3a
MOHUTOPUPAaEe Ha HOBOPOLEHU CO acUKCUja
" rocTxeMoparnyia BEHTPUKYyIapHa
nunarauyja. Bo oBue cTyouu e TIOTBPAEHO
IieKa OBOj IPOTeMH Kopenupa CO JIOoJKMHATa
1 TeKMHATAa Ha MO304YHATa IIOBpeda, Co
JIOHTUTYMHA/IHA TIPOrHO3a Ha HEeBPOJIOLIKOTO
olITeTyBame Koe ce IJefa 1o 1 roauHa.>!
MepemeTo Ha 0BOj IIPOTEMH e J100ap HAauuH [a
ce cejleKTMpaaT IrpyrnaTra HOBOPOEHU CO JIolla
MIPOrHoO3a, Ha KOU BO UAHMHA Ke UM ce JlaBaar
HEeBPOITPOTEKTUBHU JIEKOBHU, a IITO ITPETCTABYBA
MepCrieKTrBA Ha JIeKyBame. MepemeTo Ha OBOj
MPOTEUH BO KPBTa KaKO MapKep 3a MO304YHa
TpayMa e HajjleCceH 1 HajlIMPOKO YIIOTpebyBaH
BO cBeTcKuTe Jaboparopuu. Cryguure ce
OasmpaaT Ha XWUIIOTe3ara Jileka 3a Bpeme Ha
akTuBHaTa Mo30ouHa rnospega C100b nporenHoT

OJf OIITEeTEHOTO MO30UYHO TKMBO Ce 0CI000/yBa
U LIMPA BO CHUCTEMCKATA IIMPKyIaluja Kako
pes3yTaT ol XeMoAMHAMCKAaTa peAucTpuoyLmja
Ha MO30YHO-KpBHara Oapuepa. Bucorure
KoHLeHTpauuu Ha CI100b mporeMHOT BO KpB
ce WMHIOEeKC 3a T[IOCTTPayMarCko MO30YHO
omtetyBame. l[locnenHure CcTyauyM yKasKyBaat
Ha Ba)KHOCTA Ha Mepeme Ha OBOj MpPOTenH
(BO MpOrHocTUUKaTa BPeJHOCT) U 10 onpeieH
rnepuop; Off TOMMHATaTa MO304YHa Tpayma.’
MMeHO, cTymuuTe HarpaBeHW Ha BO3PACHU U
Ha Jlelja, Kako M BO TepHHAaTaHUOT TePuom
ja TIOKajKyBaaT BayKHOCTa Ha OBOj IPOTEUH
KaKko MapKep 3a rojemMrHaTa M [O/FKUHATA Ha
MO304Hara Tpayma. Toj e pesieBaHTeH (hakTop
BO MePUHATATTHUOT MOPOUIUTET U MOPTATUTET
Kaj BMCOKO PU3MYHM HOBOPOJEHU Oupiejku
IaBa MOKHOCT 3a JIUPEeKTeH WHAUKATOP
Ha MoO304yHaTa TIOBpefla VIITe IpeJ] Ja ce
110jaBaT KIMHUYKUTE U PAMOJIONIKITE 3HALIN.
3roneMenuTe  KoHleHTpauuu Ha  C100b
MNpoTEMHOT ce [eTeKTupaaT 48 - 72 udaca
yuire 1pej; 1ab0opaToOpUCKUTe, KIMHUUKUTE W1
IpYTATe 3HALM 3a HepebpajHO KpBaBeme Kaj
NpeiBpeMeHo PoJieHUTe (MHTpaBeHTPUKYJIapHO
KpBaBeme), WIM XUIIOKCMYHO MCXeMUUYHa
entedanonarydja  (XME) kaj jgoHoceHure.
[TocebHO e BaykKHA JIOHIUTYAMHAIIHATA CTYIMja
sa Cl100b mnporemHor Koj Owil cieneH BO
repudepHa KpB €O MUK Ha KOHLeHTpalluja 110 6
yaca off parameTo U MMPOrpecuBHO HaMasyBarbe
110 24 yaca Kaj acUKTUYHU HOBOPOJIEHH, a CO
rosiemMa TO3UTUBHA MPeINKTHBHA BPeIHOCT Off
90%, CceH3UTUBHOCT of 71% 1 criennuduyHOCT
on 90%.% Bo wmcrara cTyadja ce TIOKa)KyBa
KopesaiyjaTa €O HapylieHa 1epebpasHa
XeMoJIMHaMUKa (3rojieMeH 1iepebpasieH OTIIop)
U CO Jo/KUHATA Ha WHTpaBEeHTPUKy/lapHaTa
XeMoparvja M Kaj npenBpeMeHO pOoleHuTe U
Kaj acUKTUUHNUTE HaBpeMeHO HOBOPOMEHMU.
Kaj acuKTHUHNUTE HABPEMEHO HOBOPOEHU
paHoTo 3rosiemyBatbe Ha C100b mporenHOT
ce TIOKa)Kajo JeKa e TpenuKkTUBeH (axkTop
3a XME u 3a mocnemoBaresHUTe HecaKaHU
HEeBpOJIOWIKK Tocaenuuun. bupejku ce 3Hae
JIeKa MCXeMUUHO-perephy3noHUOT — ePHo]
Ha T[IoBpejlaTa € MajopHa MaTogU3MOIoIIKa
KOMIUIMKalluja Kaj HOBOPOJIEHUTE,
3rojeMeHUTe BpeaHocTM Bo KpB Ha C100b
MMPOTENHOT Ce rapaMeTap 3a MO304Ha roBpefa
Kaj XUPYPIIKX OOJIHU ¥ NpeiBpeMeHO POJIeHN
CO pecTiMpaTopeH NUCTPeC KOU Ce TOJI0OKEeH!
Ha BHCOKOPEKBEeHTHa BeHTWIalMja WIN
EKMO - ekcrpaxkopriopajiHa MemMmOpaHCKa
okcureHanuja.t*% ITorpebara o5 Meperbe Ha
0BOj TIpOTEMH OJ] YMOWIMKa/JHATA KpPB Kaj
BUCOKOPU3UUHM OPEeMeHOCTH, OCODOeHO Kaj

OHMe CO MHTPAyTepPUHO 3a0CTaHyBame BO PacT
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(MYTP), Kame srojeMeHara KOHLIEHTpaLuja
Ha CIl00b mporeMHOT € WHOMKATOp 3a
MO304UHAa pas3BoOjHA aHOMaJsldja IITO MHIOMLMpa
MO30YHA TIOBpefa  IIopajiid  OlITeTeHaTa
detorialieHrapHa bapuepa, € of OI'POMHO
sHaueme."? C100b mnporenHoT e 0cobeHo
srojiemMenKajMYT'Pkounpasat peguctpubyLija
Ha QeToruialleHTapHUOT KpBeH [IOTyp, CO
e 3a T.H. MO30UHO - 3alITUTEH edeKT, KOj
Mak e BajkeH MHAMKATOP 3a IIOHATAMOIIHO
MO30YHO OIITeTyBarbe Kaj Taa Tpyria, BO OJJHOC
NYTP rpymnara Kajie HemMa BUCOKU BPeJIHOCTU
Ha Cl00B.”® MepemeTo Ha TaroyHaTa
KoHleHTpauurja Ha Cl00b nporemHoT cTaHa
MepKa 3a edeKTOT O] Ba30oAWIaTalliOHHOT
TpeTMaH CcO aJMUHUCTpalMja Ha HaATPUYM
oKcHg Kaj Mmajkara co MYIP derycu  1wto
HeKaje ce MoKayka MHOTY e(eKTUBHO U HOBUTE
repuHaTaHA CTYAWKW [aBaaT MOJKHOCT 3a
naBame Ha OBOj TUII Tepamnuja W Kaj Opyru
KOHAMIIMK Kaj MajkaTa KaKo XUIepTeH3Wuja,
WHCYJIMH 3aBUCEeH AujabeT M KoarysornaThM.
Konuenrpauure Ha  Cl100b  nporerHOT
BO ypMHa JlaBa MCTO A0OpM MOKHOCTH BO
repuHaTajHaTa MeJUlMHa TIOpajii BPeMeTo
Ha TIOJTY»KMBOT o1 1 yac 1 mopajiu Toa IITo ce
eMUMUHUpa 1Ipeky OyOpesute.*> TIpBure
HUCTpaykyBama Iokaykaje rnpucyctso Ha C100b
MPOTENHOT BO YPUHA Kaj 37IpaBy MpeBpeMeHO
POZieHM W HaBpeMeHO POAeHM M Kopesrpa
CO Trecralyckara crapocT. lMcnutyBamara
Oue HarpaBeHW OTKAKO KPBHUTE aHaM3U
roKaykajie UCTO Taka 3rojieMyBame Ha C100b
MPOTENHOT TIOPAJii MO30YHO KpPBaBeHhe WIN
MO30YHO OINTEeTYBamhe, a NPYruTe KIMHUYKHY,
71a00paTOPUCKU 1 eXO0COHOIpadCKM HAo 11 Ousie
HeratuBHU. Y puHapHuTe C100b KOHLIEHTpaLK1
CO JIOHTUTYAMHAJIHO MOHUTOPHparbe MoKakase
IeKa  IMPOrpecMBHOTO  3rojieMyBarbe  Ha
[POTENHOT BO YprHAaTa OUIIO CO KK 110 72 yaca
07l parameTo, U CO MPeJWKTUBHA BPEIHOCT
oz 100%, ceH3UTUBHOCT U CIIELUMPUUHOCT Off
100%.7

MaTepujan u metogmn

BoucnuryBamata ce orichatreHn 119 HOBOpoieHuU.
WenmryBaHata Ipyra  BKAydyBa BKYIIHO 71
PU3MUYHU HOBOPO/IEHU KOU Ce XOCTIUTA T3 PaHn
Ha Knunukarta 3a percku Oosectu - Opjen
3a WMHTeH3MBHA Hera M Tepanuja u Opijien 3a
HeoHarosiornja-Ckorije, off  HOPOAWINIITATA
npu Kiimaukara 3a TMHEKOJIOTHja U aKylIepCTBO
- Ckorje u J3Y ['mHeKosiorvja 1M axkylmepcTBO
- Yaup - Ckorje, a BO KOHTpOJiHATa Ipyra ce
ordarenn 48 3apaBU HOBOPOAEHU Off UCTUTE
nopojiiiiita. [lpuMmepoiiure ce 4yBaHu BO
dbpwkumep Ha temreparypa o +2°1 - +4°1]
a moroa ce obpaborenu Ha WHCTUTYTOT 3a
KIMHUUKA Ouoxemuja 1ipu  MeJULIMHCKUOT
akynrer Bo Ckorije, co EKJIMA meroza (ECLIA
= ElectroChemilLuminiscence ImmunoAssay
na Elecsys 2010 Roche Diagnostic).

['padukon 1. ['padpuuku npukas Ha
MCTIMTYBAHATA M KOHTPOIHATA I'PyTia

3eMmeHM ce npuMepouu ofi KpB on cure 119
HOBOPOJIEHHW, TPBUOT [eH Off MpueMoT (Bo
npeute 12 - 24 yaca) o] BpeMeTO Ha parame,
4 neH u 7 peH. [IpumepouuTe ce 4yBaHU BO
dpwxkugep Ha Temneparypa oxg +2°C - +4°C,
a moroa ce obpaboreHn Ha WHCTUTYTOT 3a
KIMHWUKA Ouoxemuja Tipu  MeuIIMHCKHAOT
daxrynrer Bo CKorije.

Tabena 1. [Ipoceunn BpegHocty Ha C100b MpOTEMHOT BO CUTE 3 Mepera Kaj UCIIMTYyBaHaTa rpyra

WcrniutyBaHa rpyra
IoHOCEHU co acuKcuja

[TpegBpeMeHO HOBOPOIEHU
HoBopogenu co MY3P

Hoopopgenu co anomanuja Ha [JTHC

[Ipoceunn BpegHoctu Ha C100b mpoTeMHOT
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Tabena 2. BuoxeMUCKU HAO/] Kaj MCIIUTYBAHATA I'PyIia IIPBUOT [eH OJ] IPUEeMOT

bBroxeMucKu Hao

Hopwmarnen

MeTabonuen nucbaiaHc

Husok Ca

Hwusok Ca - Bucoku Leu

BkyriHO

Pesyntatu

Pesynraty op npocedHu BpegHocty Ha C100b
MPOTEMHOT BO CUTE Meperha Kaj UCTTMTyBaHaTa
rpyrmna:

IIpoceunn Bpeanoctn Ha C1006 npoTenn
BO CHTe TPH Mepea

Wlpen W4pew W7peH

1,078
0,649,68

Jonocenn co  IlTpeappemeno Hopopojenu

Hogopoaenn
€0 AHOMAJIHjA

Ha ITHC

co ITV3P

P ' PO

I'pacbukon 2 TIpoceunu BpepHocty Ha C1006
MPOTEUHOT Kaj UCITUTYBAHWUTE TIOATPYITH BO
CUTe TPU Mepera

Opn  ropernpuKaykaHMOT TpadUuKOH MOKeme
a YBUIVUMe [eKa HajBUCOKA ITpOoCceuyHa
BpegHoct Ha C100b mpoTrenHOT BO cUTe
TpUu MepeHa MMa Kaj rpyrnaTta HOBOPOJeHU
co anomasyimja Ha IJHC, momeka HajHMCKH
MPOCEUYHN BPETHOCTH 3a CUTE TPHU Mepemha
HMa Kaj rpymara HoBopojeHu co WM3YP.
Moske pa ce 3abenie;kuM HaropeH TpeH] Ha
XPOHOJIOIIKO  JIBWyKee  Ha  [poceyHara
BpeaHocT Ha C100b npoTerMHOT Kaj JOHOCEHWUTe
co achuKIMja, TTpefIBPeMeHO HOBOPOJEHUTE
1 HoBopogeHute co M3YP, pomexka Kaj
HOBOpoAeHUTe co aHomanuja Ha [[HC wuma
HepamHOMepeH TpeHa. OBa ce [O/KU Ha
MaIMoT OpOj UCTIUTAHULIM BO OBaa roArpyia (n
= 3). Mcro Taxka, Moxke f1a ce 3abesnexky JeKa
caMo Kaj rpyiara JJOHOCeHHu co ac(puKiuja
MMa Harjio MOKadyyBame Ha IPOCEUYHUTEe
BpegHoctu Ha C100b mpoTrenHOT MOMery

a Omaro

BTOPOTO U TPETOTO Mepebe,
MoKauyBamke Ha IpoceyHaTa BpegHOCT
Ha C100b mporemHOT momery MNpPBOTO U
BTOPOTO Mepen:e Kaj rpyrnara rpeJiBpeMeHO
HOBOpoOJeHu. Bo uyeTBpTHMOT [eH (BTOpO
Mepere) MMa U3pa3eHo MPOCEeUHO MOKaUyBabhe
Ha BpeagHocta Ha Cl00B mporeMHOT Kaj
HOBOpPOJZleHUTe cOo aHoMmanuja Ha [IHC,
JofieKa Tiak, 671aro MpoceyHo MoKauyBame Kaj
TIOHOCEeHUTe CO achrKCcHja M HOBOPOJIEHUTE CO
Y3YP.

Pesyainaitiu og buoxemucku Haogu

bBroxeMuckuTe HCrATyBambha Ce W3BPLIEHU
Kaj MCruTyBaHaTa Tpyra MpBUOT JieH, AojleKa
38 OCTaHaTUTe Mepema Hema [0C/eHr
WCIUTYBaha BO CUTE PA3JIUMUHU  TIOTPYIIH,
OCBEH Kaj goHoceHure co achukiuja. OTTyKa,
Ke Oupjar TmpeTcraBeHU HaoAuTe Mo6MeHu

BO TPBOTO MepEeme Kaj CUTe HOBOPOJEHU BO
MCIATYBaHATA Ipyria.

= MeTad0/eH THCOATAHC
® Husok Ca - Bucokn Leu

= HopMmasten
“Husok Ca

21

Paseojua
AHOMAJIHjA HA

IHC

JoHOCeHH €O
AacPHKCHjA

TIpeappemeno
HOBOP OJeHH

['pacbukon  6p. 3 DBuoxeMucKkyd Haof Kaj
UCIMTYBaHaTa rpyia (co cure 4 moarpyrm)

IIpBUOT eH o4 ITPUeMOT

Op rpacdukoHOT Op. 3 Mo)KeMe 7a YTBpIUMe
7leKa HajrosieM 6poj TTpeiBpeMeHO HOBOPOEHU

I[IPETEXHO CTpadaaT ol XWUIIOKaJIleMMtja BO
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MPBUOT [IeH, UCTO KaKO YW HOBOPOJIEHUTE CO
N3YP u pa3Bojuu anomanuja Ha [THC, gomeka
IoHOCceHuTe co achuKLMja BO HajroseM 0poj
“MaaT HUCKO HKMBO Ha Ca.

Ouckycuja

CBerckuTe cryguu nokaxkane Jjeka C100b
[IPOTEMHOT € 3HauyajHO 3rojieMeH Kaj MalyeHTn
co XME wu wuHTpakpaHWja/lHM KpBaBeha
MPUAPYKEHU CO MO30YHO OIITETYBakhe, a He e
3rojieMeH Kaj cybapaxHOUJaJHUTEe KpBaBema
KOM Ce PeTKO TMpPUIAPYKeHW CO MO304YHO-
KJIeTOUHO omTeTyBame.'® lcTto Taka, Hema
3HauvajHoO 3ronemyBame Ha Cl100B mporemHoT
Kaj MO30UHM MajihopMaliy KOU ce TToCIeauia
071 XPOHWYHO OIITETyBarbe, & He Ha AaKyTHO
MO304HO cTpagatbe (20,21). 3aToa ce cMmeTa JieKa
C100b niporeuHoT Tpeba fja ce Mepu BeHalll I10
parambe BO MpBUTE 24 yaca KakKo OMOXeMUCKU
CKPUHMHI MapKep 3a deTtajeH [OucTtpec u
BO ucTo BpeMme u 3a XME Kaj HOBOpojeHu co
acuKcHja KaKo 1 Kaj IIpeiBpeMeHO POLIeHN CO
KpBaBeme Bo [IHC.>

Bo opgHoc Ha wmandopmanuure Ha LHC,
cepymckuor C100BE mporemH He e BUIHO
3rojieMeH BO pes3y/ITaTuTe Ha APYrd aBTOPH,
IITO € TIOTBPAEHO U Kaj UCMUTaHaTa MoATrpyria
BO Haiarta crynuja. O0jacHYBameTO e [JeKa THe
MasiopMali ce Tocseidiia off XPOHWUHO
cTpajiare, a He Ofl aKyTeH Tporiec.?#

3a 6MOXeMUCKUTe UCITUTYBakkba, 0COOEHO Kope-
JIUpaHU CO APYrU TapaMeTpu Kaj PU3UYHU
HOBODOJIeHW, He HajooBMe KOH3UCTEeHTHU
rokasaTesiM BO Me[UIIMHCKaTa JidTepaTypa.
Meryroa, HalWdTe UCIUTYBaka W Mepemna
MPBUOT [IeH BO CUTe Pa3IMuHU TOJIPYIIH,
OCBEH Kaj JloHoceHnTe co achuKcuja, ToKakaa
IleKa HajrosieM Opoj o7 pU3MUHUTE UCTTATAHUITN
ce CO CKOpO HopMasieH OMOXeMUCKU Haop,
ocBeH 1To umaat Hu3ok Ca (rmoz 2.15 mmol/l),
IofleKa HajMasiky cTpaziaat oji MeTaboinueH
nycbananc. 3Hauu, HajroJieMUoT Opoj OHOCEeHU
co achukcnja umaat HU30K Ca, fozeKa camo
10% umaaT 1 BUCOKO HUBO Ha jieyKoIUTH. Camo
4% op BKYITHUOT 6POj floHOCeHU o achuKchja
crpaziaatT of MetabonuueH nucbananc. Mcro
Taka, MOKeMe [a 3akJlydrme JleKa CKOpo
rnozfieJTHAKOB ~ Opoj  TpefiBpeMeHo  pozieHr
MMaar XUTMoKaslleMuja, KOJIKY W OHMEe Kou
“MaaT HopmasieH Ouoxemucku Haopn. Of
HoBopojieHuTe co MY3P 50% crtpapmaar of
XUIOKaJIlleMuja, fofieKa ITpeocTaHaTuTe MMaaT
ypesieH Oroxemucku Haogl. CuTe HOBOPO/EHU
co pas3BojHa aHomanuja Ha [[HC mokaskyBaaT
XUIOKAaJIlleMuja TIPBUOT JI€H Of TTPUeMOT.
3Hauu, HajrosieM Opoj TIpefIBpeMeHO POofieH!U

MpeTe;KHO CTpajaarT of XWIIOKaslleMuja BO
MPBUOT [l€H, MCTO KAKO W HOBOPOJIEHUTE CO
NY3P u paspojuute anomanuu Ha [[HC, nomexa
JIOHOCEeHUTe €O acUKIMja MMaaT HUCKO HUBO
Ha KaJlnyM, KaKo 1 BUCOKO HUBO Ha JIEYKOITUTU
VIITe Ha CAMUOT ITPUEM MTPBUOT JeH.

3aknyJyok

C100b mnporerMHOT € 3HAYUTe/IHO 3rojieMeH
Kaj nagueHtn co XWME M uHTpakpaHujagiHu
KpBaBema U Toj Tpeba HajpaHo, yIITe BO [IPBUTE
24 yaca, fa ce orpezeny OuiejKu IIpeTcTaByBa
MapKep 3a eBeHTyaJlJHO MO30YHO-KJIETOUHO
OIITETYBale. bUOXeMUCKUTe  HCTenyBamba
Tpeba na ce rpasar paHo. Off HUB HajrojeMo
3HaueHe MMa Hao[O0T Ha XUIIOKa/LeMuja, Koj
e KOH3MCTEeHTeH Kaj [JOHOCeHUTe co acuKcHja
(HAjBUCOK  TIPOLIEHT), Kaj  IIpelBpeMeHO
poxpenute (50%) 1 Kaj HoBopomeHuTe co NY3P
(50%).
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EBAJIYALUJA HA BUOJIOLLKUOT MAPKEP
COBP3 OATOBOP - EJIACTA3A KA)
BAKTEPUCKUTE UHDPEKLIUU

EVALUATION OF RAPID RESPONSE
BIOLOGICAL MARKER - ELASTASIS IN
BACTERIAL INFECTIONS

Acnasuja CodujaHosa’, Onmeepa JopaaHosal, Katuua MNMunepkosa?

1 Oggen 3a HeoHallanHa MHWeH3usHa epaduja, YHueepsullielicka KnuHuka 3a gellcKu

bonectiu-Ckolje

2 Oggen 3a HeoHallonozuja, YHusep3utlelicka KnuHuka 3a [elicku bonectuu-Ckolje

U3Bapok
[Tokpaj OrpoMHMOT HalpeoK BO Mepu-
HaTajHATa  MeJWIMHA W BOBEYBameTO

Ha HajuoBure life-saving mpoueaypu u
MOKHM aHTUOMOTHUIIM, TEIIKUTe HEeOHATaJHU
MHGEeKIMM OoCTaHyBaaT Hajuecta IpUUYMHA
3a  MopbuaureTr W MopranureT. [lopagun
HEIMOCTOeHEeTO Ha  CrHelMMUUHN  CUMIITOMU
M MO)KHOCTA 3a Op3a JdeTeKluja Ha
MHMEKTUpaHUTe HOBOPOJIEHM, HEOHATOIO3UTE
ce BO M0CTOjaHa roTpara 3a 6MOJIOIIKNA MapKep
Koj 6u Tpebajio J1a I'M MCIIOJIHYBA OapaHuTe
CBOjCTBA 3a OP30 W CUTYPHO AOKAsKyBame Ha
MHpEeKTHpaHuTe HOBOpoAeHU. Bo MoMeHTOT
He TIOCTOU eJIMHCTBEeH OMOJIONIKK MapKep Koj
caMm 110 cebe Ou OWI CUTYpeH BO OJHOC Ha
CEeH3UTHMBHOCTA, CreIMMUUHOCTA U KIMHUUKA
MPeIUKTUBHOCT, KaKO MHAMKATOP 3a CUT'YPHO
1 Op30 Ipero3HaBame Ha UH@EKLIujaTa.
Enacrasara - OWOJIONIKM MapKep e BaykeH
3a [IOKayKyBarbe Ha pPaHUTe CEeINCU, [OLHUTE
Cerch M MHTPAXOCTUTAJIHUTE MHGMEeKIUU KOou
ce TipobsieM BO IepuHAaTajgHaTa MeulrHa,
ocobeno Bo opgenute 3a EHUT. Bpsunara Ha
HEroBOTO IIperio3HaBame, VIITe Mpe[| IojaBaTta
Ha KJIMHUYKUTE 3HAlM, € MOKHA CO HUBHA
MpaBWIHA TIpMMEHa M MHTepripeTanpdja Ha
noOueHuTe pesysTaru.

Abstract

In spite the great challenge in the perinatal
medicine and the introduction of the brand
new life-saving procedures and powerful
antibiotics, severe neonatal infection remain
the most common cause of the morbidity and
mortality.There are no specific symptoms
and possibilities for early detection of the
infected newborn, so the neonatologists
constantly seek for biological markers with
specific characteristics for early and secure
proof of the infected newborn. There is no
unique biological marker which could by
itself be enough sure for the sensitivity,
specificity and time of reaction, as an early
indicator for secure and early recognition of
the infection. Elastase as a biological marker
is important in prooving early onset, late
onset and intrahospital infections which are
major problem in the perinatal medicine,
especially in NICU. Their early recognition,
even before the clinical signs is possible with
their adequate use and interpretation of the
resolved results.
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Bosep,

Heonaranna cerica e cé yiiTe 4ecto U
JKMBOTHO — 3arpo3yBauko TIOPEMETYBarbe BO
HeoHartoJiorujata. M rmokpaj HanpegoKoT BO
repuHaTa/HATA MeJIMlHa 1 BOBEJYBAHETO
Ha  HajooBuTe  life-saving  mpouenmypu
M aHTUOWOTUIM, cericata W IOHATAMY
OCTaHyBa HajBakHa TIPUUMHA 32 MOPOUAUTET
u  Mopraiurer. [IpBUUYHOTO JlaBambe HAa
aHTUOMOTCKATA Teparidja e 4ecTo TIaTu WIn
HEOIpaB/laHO WM CO 3aKacHyBame, Mopajin
TOA IITO KIMHUUKKTE 3HAIIU 3a Cerca ce MHOTY
HecreluuUHY, a cé yIITe He MTOCTOjaT CUTYPHU
1 JIOBep/JMBU J1IabOpPATOPUCKK TIOKA3aTesn.!
[TpaBunHaTa nNpuUMeHa, UHTepIIpeTalrjaTa
1 TI03HABAIETO HA OCHOBHUTE OCOOWMHU
Ha MeTofuTe 3a Op3  OArOBOP, JleHec
ce CMeTaaT 3a W3BOHPEAHO 3HauaeH U
akTyesieH TpobsieM, ocobeHO Ha TOUYeTOKOT
Ha  JKMBOTOT  3apajd  HecrienuuuHuTe
3HALIM M CUMIITOMM Ha TreHepajM3upaHuTe
nHbeKUNY, XujarnHoMeMOpaHo3HaTa OO0JIecT,
MHeyMOHMjaTa, BPOJieHUTe MasipopMalinuu 1
IPYrUTe KOHAMIIMK KOW BO HAjpaHUOT TIepUof,
ce TIpe3eHTHpaaT Cco CJIMUHA U HecrelnupuiHa
KJIMHUUKA CJIMKa. Bo MOMEHTOT He MoCTou
eJIMHCTBEH OUOJIONIKU MapKep Koj cam 110 cebe
6u OUI CUTypeH BO OJJHOC HA CEH3UTHBHOCTA,
crielibUUHOCTA ¥ BpEMETO Ha peakiivja, Kako
WHIMKATOP 3a CUTYPHO U Op30 JIOKaKyBame
Ha wuHdbekiumjaTa'. [loHeKoranl, u3paboTKarta
Ha TECTOBUTe e TIOMaJiKy oji 1 uac, fojiexa
BO IIpaKca pe3y/ITaTUTe CTUTHYBAAT MHOTY
MOKaCHO O]1 pa3/IMuyHU IIPUUMHUA? >,

Enacra3HMOT KOHIEHTpaT I[IPEeTCTaByBa
KOHIIeHTpallija Ha HeyTpodWIHa enacrta3a Bo
KpBHATa TulasMa (BO OOJIMK Ha KOMITIEKC CO
CBOjOT MpupoaeH MHXUouTOp a~1 [11) 1 ja Mepn
AKTMBHOCTA Ha HeYTPOMWIHNUTE JIEYKOIIUTH.!
Kora rpanynonutute ce CTUMYIUMpPAHU Mpu
ofipesieHr KIIMHUYKU KOHAUIMK, 0COOeHO Tpu
CENTUYHU COCTOjOu, ce oc/mobo/yBa eslacTasa-
Ta yiiTe Bo paHaTa daza Ha MH(IAMATOPHUOT
niporiec.’ OcioboieHara eylactasa Bo ruia3Mara
e MepKa 3a aKkTUBHOCTA Ha TPaHyJIOIUTUTE,
a co Toa M Ha jauyMHaTa M TeKMHATa Ha
nHdekuyjata.>® CuTe MOpegBpeMeHO HOBO-
pPOJleHU Ce CO BUCOK MPOLIEHT Ha PU3UK 3a
bakrepucka uHGpernuja.”®?  MHdbekiuja Ha
IIOJIHUOT JleJT Ha TeHUTAJIHUOT TPakT Kaj
MajkaTa, CropeJi CBeTcKaTa CTATUCTUKA, O]
38-42% 3aBpllyBa CO MpelBPeMeHO IMpcKarbe
Ha OOBMBKUTE U IMPEBPEMEHO IOPOJIyBatbe.
TokmMy TIOpaji Toa MPeMaTypuTeTOT € OraceH,
npobsieMaTUueH 3a TPeKUBYBabhe U CO BUCOK
MPOIIeHT Ha TrepuHarajeH Mopouzaurert.'”
[TpemaryputeToT 1 cercata ocTaHyBaaT U

roHaTaMy efHW Off HajBa)KHUTEe MPUOPUTETU
BO MoOjlepHaTa IeprHaTajgHa MefuiuHa. Ho
O]l MHOTI'Y TIOrojieMa BaykKHOCT e (haKTOT JieKa
cericara uHTepdepupa co JIpyru raToaorui, co
IITO TO 3rOJIEMYBAa PU3UKOT OfI TPajHU CEKBEIH.
HeonaTtamHuor, a o0cobeHO MpeMaTypHUOT
MO30K € MHOTI'Y PaH/IMB 3a OMJI0 KaKBa OILITeTa,
a ToC/eULIMTe Off edHa TellKka HH@eKIuja
ce TIpeAUCIIOHMpadKi (aKkTop 3a COo3[aBamhe
Tpajun cexBenu. ° Cercatra M MEHUHTUTOT
MpeKy WHULIUpame Ha eHJoTesTHa OIITeTa,
eH/IOTOKCeMHja M HeKOHTpoiIMpaHa KacKaza
Ha uHdIaMaludja 1 Koaryialuja ce cepuos3eH
KaHIWUJaT 3a OlITeTyBame Ha Oeylata maca
Y ApYyrv [eJIOBU Ha MO30KOT. MHMeKIMCKN
npoBoLiMpaHaTa MH(bIaMaldja e MCTO Taka
BayKeH KOHTpUOYTOp Ha My/ITUdaKTOpUeHaTa
eTHOoJIoOrvja Ha XpOHUUHOTO benonpobue. OBue
KOHAUWILIMU Cce jakKu AeTepMMHAHTK 3a KPajHUuOoT
1cxXop Kaj elHo IMpeMaTypHO HOBOpoaeHo. 2

Bucokara cranka Ha  MHPEKLUUM  Kaj
MpeMaTypHUTe HOBOPOJIEHW Ce acolupa co
MMAaTypHOCTA Ha XyMOPaJIHUOT U (harOLUTHHUOT
cucreM. HoBoposenute pojieHu npep 30 TI.H.
ce o TelKa XuroramarjioOyjauHemuja.l
Bucokara dpekdeHLja Ha IocTaHaTaIHa
HeyTporieHuja, U Kaj HeyTPOIIeHUYHU U
HOpMaJHM HOBopomeHU™®, e rmocnemniia
Ha BKYIHO HamajieHaTa HeyTpoduwiHa Maca
Kaj HoBOopofeHUTe Tipesl 32 r.H.” u TmocToun
KIIMHWUKY JIOKa3 3a UMaTypHa IpaHysonoesa.'s
HOypu um  Kora  nepudepHuTe  KPBHU
HeyTpoWIN ce HOPMaJIHMA, OPraHU3MUTEe KOU
Nnpeaus3BUKyBaaT Oakrepucka uH@eKuja’?
ce CJIMYHU CO TWe BUEHU Kaj TIocTapu Jiera u
BO3pacHu co jy1laboKa HeyTporeHuja, a Toa e
KJIMHUUYKY J100pa eBuieHLIMja 3a HeyTpodusiHa
(byHKLMOHAIHA He3PeJIoCT.

WNudexuuyjata m cericata ce TPUAPYKEHU
CO KIMHWYKKM W J71a00paTOpPUCKU  3HAIIH,
HO T1opaju  HecTlenudUuHaTa  KIMHUUKA
CMKa Kaj MHGEeKTUpaHuTe HOBOPOJIEHU, BO
KOja MMa WMHBOJIBUPAHO U TOBeKe Off eJleH
OpraHCcKW CHUCTeM, KaKo W Topazii OP30TO
IIOKayKyBarbe Ha TMpeTriocTaBeHaTa HO Cé yiiTe
HemaHudecTnpaHa WHEKIMja, ce TMoKaKa
ocobeHO Ba)kHa TMpaBWJIHATA TIpUMeHa U
VMHTepIripeTalija Ha MeTOUTe Co Op3 0JIroBoOpP?.
OpMeTozuTe co baBeH OITOBOP, XEMOKYJITYpaTa
ocTaHa 371aTeH CTaHap/ BO JIOKa)KyBarbe Ha
MHGEKIUU, HO Hej3MHUOT Hejj0CTaTOKOT € BO
TOa HITO € TO3UTHMBHA CaMO TMPU CENTUKEMUU,
a He TIpU Jpyrd MHGMEeKIUU (pecrmmpaTopHH,
HEK u gp.)*. BaKTepHOJIOIIKOTO TEeCTUpPahe
MOKe fa Ouzle TO3UTUBHO KaKO ToCieuia
Ha KOHTaMHWHalMja WM KOJIOHM3allvja, a
HeraTUBHUTE  pe3yJTaTh He  WCKJIydyBaaT

IIPUCYCTBO Ha UHMEKIUja WK cerca.”>*
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HoBopomenure ce co MHOTY TIOTONEM PU3UK
KOH TIaTOJIONIKM ITPOMEHM KOU Ce TTpe3eHTrpaaT
CO PpasfMyHa KAWMHWYKA CJIMKa  TI0panu
HapylleHaTa ajianTanuja ¥ faBaaT KIMHUYKa
rnpeseHTallja Koja TelIKo Cce pasrMKyBa
o MH(MEKTUBHATA MaTOJIOrMja KOH WCTHUTE.
[Topaau ropeHaBeieHUTe PabOTH, TTpaBUIHATA
npuMeHa U MHTepripeTalyja Ha METOIIUTe CO
O6p3 ofroBop e ojJlydyBauKa 3a IodeTHaTa

Teparmja>?%,

Cé yure [0 cera HemMa CUTYpeH Mapkep 3a
paHo OTKpuMBame Ha wuHbeKuuTe. [onem
O6poj Ha HOBOpPOAEHW U TIpeMaTypHu ce
XOCTIUTATM3MPaHU ropajm CyCTIeKTHA
nHdbeKLIMja U ce TpeTupaHu CO aHTUOMOTULIU.
Toa pmaBa TOCHIeIMIIM  TIO  [IETETO, KAaKo
IITO Ce pe3nucTeHlMja KOH aHTUOMOTHIIN
M OorpoMHa eKoHoMcKa 3aryba®. Toxrmy
rnopajii Cepuo3HOCTa Ha TaTojIorhjata IHITo
rpomssieryBa Off HeHaBPeMeHO I[I0CTaBeHa
TOUHA JMWjarHosa 3a Tellka MHGeKuuja u/uim
cerica, HAy4yHULIUTE [10CTOjaHO OapaaT Hajop3u
11 HajBepOOCTOjHU OMOJIOLIKY MAapPKEPU CO KOU
OU ja OTKpUJIe UCTaTa, a Kou Tpeba Ja I'u uMmaar
crleHATEe  KapaKTepUcTuku> %3 ommmyHa
CEeH3UTHMBHOCT, BHCOKA  CHeLU(PUUHOCT U
KJIMHUUKK TTPOTHOCTUYKA BayKHOCT.

Llen Ha TpyzoT e ma ce yTBPAU MpaKTUUHATA
NpUMeHa Ha OHOJIOLIKMOT MAapKep co 0p3
OITOBOP 3a JIOKa)KyBarbe Ha WHGeKIunTe
npeky ojpenyBawe Ha [IMH enacraza-al
[IM, Bo rmua3sMmara Kaj OfJe/IHM TPylu Ha
PU3UYHU HOBOPOMEHU, CO 11eJ1 la ce MPOleHU
MPOrHOCTUUKATa BPEHOCT Ha METOIUTE.

MaTepujan u meTtoau

Obpaborenu 6ea BKyrHo 60 HOBOpoieHU (0]
KoM 35 TIpeMaTypHM) BO TEPUOJL Off 2 TOJIMHU
Ha Opnenor 3a HeoHaTa/HA UWHTEH3UBHA
Teparnuja M HeoHaTajloruja npu KiuHMKaTa
3a Ilercku Bonectu - Ckorje. HoBopopmeHure
1 TipeMaTypHute Oea TIofleJleHUM BO 5 TPyIu
(HOBOpOZleHM €O  JIOKaKaHa  MHQEeKIuja,
HOBOPOJIEHU CO COMHeHHue 3a WHbeKIuja,
HOBOPOJIEHU CO COMHEHHUe 3a Telllka achuKcuja,
HOBOoposieHu co RDS — u HoBopojienn 6e3
nHbeKLMja) co IIpoceyHa cTapoct 35 £ 5.2 I'.H.

Kputepuymu 3a 3eMatbe Ha KPBHUOT ITPUMEPOK

Oea cienHure:

= [IpB npuMepoK: repudepHa KpB 3eMeHa Ha
npuem (3Hauu Bo IpBUTe 24 yaca)

= Brop mnpumepok: rocie 48-72 uyaca (2-3
IeH) 1 aHTMOMOTCKMOT TPeTMaH 3arlouHaT

10 aHaMHe3aTa, KIMHWUYKUOT HaoJ WIA
sronemeHuoT LIPII.

= TpeT npuMepoK: rocje 5-7 neHa

= XeMoOKyITypa Oellle 3eMeHa Kaj cure rpejl
Jla ce 3arlouHe co aHTMOMOTCKATA Teparuja.

Bo cratucTiuka aHann3a Ha JoOMeHuTe pesyil-
TATU O KIMHWUKATA  CTy/lja Ce KOPUCTEHU
CIe[IHUTE [IeKCPUIITUBHU (MapaMeTpucKu U
HerapaMeTpPUCKM), KaKo M aHaJINTUUKKM CTa-
TUCTUUKU MeTonu: dpekdeHiyja, po-LeHTH,

MaKCHMMYM, MUHMMYM, CTaHap/iHa JIeBUjaliuja,
craHpapjHa rpeuka, Mann-Whitney U Tecr.

Pesyntatu

Pesynrature ofi ofipe/iyBarheTo Ha ejlacTasara
BO MpBUTe 24 yaca of paramero Kaj
VCMIUTAHUIIUTE € TpUKaykaHo co rpaduk 1.
[TocToM CTAaTUCTUUKU 3HAUYAjHA pas3/iiKa [IoMery
nerre rpyrm (p<0.01), 1 Toa pasnuKa Momery
1-4, 2-4, 3-4 n 4-5 rpyna. XK u P/IC paBaar
MoKaueHu BpeJHOCTU Ha ejlacTasa BO OJIHOC Ha
37IpaBara rpyria.

TIpoceunn BpeamocTE Ha  Emnacraza
BO mpBHTE 24 Yaca Kaj HCOETYBaHATE fena

Co pokawana mupexuma

Co coyseme 3a mHpexIm2

Tema achuxca

Kowtpoma rpyna

Enacraza

I'padur Op.l Bpemnocty Ha EnacrasaTta 1o
I'PyIu BO NpBUTe 24yaca

[paduk 2 1 MOpuKa)KyBa Ppe3yITaTUTe O]l
O/Ipe/lyBaleTO Ha ejlacraza BO Bropure 24
yaca Kaj ucouranuiure. Ilocton craTuCTUUKU
3HAuajHa pasfivka ToMery TIeTTe  Tpyru
(p<0.01). Mann-Withney U TecToT MnoKaskyBa
pasnuka momery 1-2 (rpanmuno), 1-4, 1-5, 2-4,
3-4 (rpanmuno) rpymna. Ce rrefa fieka IocTou
pasjvkKa, Mako rpaHruyHa, rnomery rpyrarta XMK
1 3/1paBy, IITO O/ BO TIPWJIOT JleKa jlecHara
XUMOKCHWja JIECHO TO 3rojieMyBa HMBOTO Ha
eslacrasa.
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Tlpocewsm pesocTi Ha  Enacraza
BO mepHo 01 24-48 yaca Kaj HCIIHTYBaHATE Jena

Co moxaKaHa HHpe KImja

Co coMEEHIE 32 MHe KIla

Tenrxa acucmja

Enacraza

['paduk 6p.2. BpenHocty Ha Enacrasara 1o
rpynu Bo 24-48uaca.

TIpoceysm BpeHOCTE HA Enactasa
B0 nepHOA 07 3-7AEHA Kaj HCIHTYBAHHTE LA

Co poxawaEs TEGexuEjL

Co coxzexze 31 TRgexmEjt

Temxa aofuxemjs

Koxrpoass rpym

['paduk Op.3. BpegHoctu Ha Enacrasara Bo 3-7
neHa.

[TocToM CTaTUCTUUKK 3HaUajHa pasjrKa [IoMery
nerre rpynu (p<0.01). Mann-Withney U tecrot
NoKkayKyBa pasjuka nomery 1-2, 1-3, 1-4, 1-5, 2-3,
2-4 un 2-5 rpyna. EnacrasaTta gypu BO TPeTOTO
Mepeme TW U3/BOjyBa MH(MeKTHpaHuTe OOJTHU
1 CYCTIEKTHUTe UH(MEKIUU O] CUTe OCTaHaTH (1
OBJIe ejlacTa3ara MoKacHO ce HOPMaJIM3upa).

Ouckycuja

[Ipy mujarHosaTa Ha cucTeMcKara MH(eKLUja
BO CeKOjJJHeBHATa Iipakca Tpeba fa ce
ojjiesiaT HOBOpOZleHWTe €O UHbeKIrja of
oHue 6e3 uHbeKIWja, WITO Cé yIITe € rojem
npobnem.’>> CoodeHM CO HECUTYPHOCTa BO
nabopaTopucKuUTe roMarajia Ipu  paHarta
IjarHo3a Ha cerica, ce TpallyBaMe oCTOjaHo,
Ianu 3a7] TO3UTUBHUTE PE3y/ITaTh MOKebu

He ce Kpue HeKoja [ipyra Iarojioruja BO
paHaTa HeoHarajiHa ajanraiuja  Koja  ro
MEHYBa OJIFOBOPOT Kaj KOMITPOMUTHUPAHOTO
HOBOpPOJIEHO. 3a Taa 1leJ1 BO OBaa CTynuja

CaKaBMe [a TI'M aHa/IM3MpaMe I103HaTUTe

OMOJIOIIKM MapKepy 3a paHa MHMeKIIrja co Len
Ia TW pasrpaHuurMme MpobjieMUTe TIOBpP3aHU
co nHbeKuja of; ocraHatuTe. OBa € KpUTUUEH
Mepuojl 3a OJjIyKa Kora M Hajroyiem [ejl o
VHGEeKIUUTe 3aTlOUHyBaaT M MOKAT a MMaat
HecaKaH Kpaj.>**

Co 3armouHyBameTo Ha HoBaTa epa Ha
HeoHaTaJIHa UHTeH3UBHA Teparuja U BOJEHEeTO
Ha HOBOPOJEHWTE TI0 TIPOTOKOJ, Kako U
BOBeJlyBathe Ha MeXHMUKaTa BeHTUJIaluja
KaKo HAajcoBpeMeH MeTOj] 3a TpeTupare Ha
HajTelKko OOJIHUTE M KPTUUHKU HOBOPOJIEHM,
KaKo M TIPEKMBYBabeTO Ha UMCTUTE; 0COOEHO
Ha THWe CO MHOTY HMCKA pOJWIHA TeKMHA,
JI0jzie 710 ipaMaTUUeH Iaji Ha MOPTaJIUTeTOT Ha
oBaa KpUTWUYHa Tomysanuja. Meryroa rojaBaTta
Ha paHa M KacHa CHUCTeMCKa OaKTepucka
nHdeKLMja ocTaHyBa U IOHATaMy, KaKo U Kaj
Hac Taka 1 BO CBETOT, pa3ouapyBauky rpobriem
KOj BJIMjae M IIOHATaMy Ha KpajHUOT MCXO[]
Ha oBaa Kareropuja nauueHTu. IlocienHure
VCIIATYBarba TTOKa)KyBaaT JleKa HOBOPOJIEHUTe
CO MHOTY HMCKa pOAWIHA TeKUHA, KOU
pasBuBajie CcUCTeMCKa MHbeKIMja, uMaar
CUrHU(UKAHTHO  3rojieMeHu 1oTpebu  3a
KMCJIOPOZ, WM [Apyra TIOTIIOpHA Tepariuja,
MOJIONIT  MPecToj BO OOMHMIIA W TIOBHUCOK
MOpTaJIMTET 3a pasfidKa Off THe KoM He ce
sadareHu co cucreMcka uHgekruuja. > U Kaj
TePMUHCKATE HOBOPOAEHU U Kaj THe POJeHU
npej TepMUH paHuTe TIpeiyripelyBauky 3HaLN
ce 4ecTo naTh MUHMMAaJIHA U TOJKY CYOTUIHU
1 Hecrnelru@UUHM, MITO MOKAT MHOTY JIeCHO
Ia OWJIaT TIOrpeniHO MHTEePIIpeTMpPaHn KaKo
nociaeania  Ha  HEWMHPEKTUMBHU  TTPUUMHMU,
Kako IITO Cce: TpaH3UTOpPHA TaxuIIHeja,
MpoMeHa BO TejlecHaTa TeMerparypa Mopaju
B/IMjaHMe Ha HaJBOpellHaTa CpejliHa, artHen
Ha TIpeMaTypycuTe Wik OPOHXOIYJIMOHAJIHA
oucriasyja. % lako  TIOUETOKOT — Ha
forlecta e HECUTYpeH, KIMHUUKHUOT KypC
Kaj uHQEeKTupaHuTe  MOXKe ga  Oupme
(byIMMHAHTEH 1 MOJKe [1a [JoBeie [0 CelThUeH
IIOK, IyceMrUHMUpaHa MHTpaBacKyJiapHa
Koaryjanuuja U CMpT, caMoO T10 HEKOJIKYy dJaca
OJf TIOUETOKOT HAa KIMHUUKWTE MaHU(eCTaIN.
HpexkTupanuTe  HOBOpOJeHM  Mopa  7a
OMAAT HaBpeMeHO AWjarHOCTUIMpaHU 1
aHTUOMOTCKATa Tepardja Tpeba BedHall Ja
buze 3arouHarta. Mako MUKPOOMOJIOLIKMOT
pes3ynraT M3UCKyBa Bpeme, oKojly 48 uyaca u
MoBeKe, paHaTa WeHTU(UKalMja Ha cerica
OCTaHyBa OCHOBHATA JMjarHOCTUYKA [IMjIeMa.
Ho mak, aHTMOMOTCKMOT TperMmaH OasupaH
CcaMo Ha KJIMHHWYKa TIpe3eHTaluja cam 1o cebe
MOJKe [1a [oBeJle 710 HecaKaHM ITocaequim. 0

[TomumopdoHyKIepaHuTe JIEYKOLIUTU %

MOHOLIUTY WMIpaaT MHOIY 3HauajHa yjora BO
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MEXaHM3MOT Ha PaHUOT LeayiapeH OIroBOp
KOH Oakrepuckara uHdekluja. Enacrasara
ak ce ocj1000/yBa 3a BpeMme Ha ¢arouurosara
KaKo IpBa MMYHOJIONIKA  peakiyja Ha
HecrieluueH MMYHUTET W Ce CIIojyBa Co
HEj3MHUOT MHXMOUTOP, KOj ja MHAKTHMBUpPA BO
1asmara.*? Hejsubara dusmosonKa 3ajada
e J1a To pasrpaau harouuTHpaHuoT MaTepurjail.
[Tpu mocroemero Ha OakTepucka HMHeKLMja
IpaHy/JIoOLUTHTe ja ociobo/yBaaT ejacra3ara
HaZIBOp OfI KJIeTKUTe BO paHara ¢asa Ha
nndnamaropanor npotec.  OciobomeHara
erlacTa’aMoyKe [1a T’ OIITeTH TKMBATA M BayKHUATE
perynatopHu TpoTenHu. LlesoTo KommuecTBO
Ha ocsobofileHa eflactaza ce TIOBP3yBa U
MHAKTUBUPA OJ] HEej3MHUOT WHXUOUTOD, KOj
roToa AudyHAMpa BO KPBTA, 1 3aT0a Hej3uHAaTa
KOHIIeHTpalllja € eKBMBaJIeHT Ha aKTHBHOCTA
Ha IpaHy/JIOLUTUTE W OAroBapa Ha CTEeTIeHOT U
rojieMyHaTa Ha uHgamalujara.*

AKTUBUPAmETO Ha I'PAHYJIOLUTUTE U HUBHOTO
CTUMYJIUPaHe MpeKy nH(bIaMaTOpPHUTE
Me[IjaTopu Ce OIBMBA TOCTEIeHO U KACHU BO
OZIHOC Ha JIPyruTe MapKepu, KOW ce jaByBaaT
[10paHo, 3aToaHej3MHUTEe Bpe IHOCTH Ce Hajaoopu
rnocsie 2-OT AeH IITO OBO3MO’KYBa UPEKTHO
BpeJIHyBale Ha aKTUBHOCTA Ha I'PAHYJIOLIUTUATE
oJl caMOTo sKapuiuTe.* Enacraszata e IUPEeKTHO
rnoBp3aHa €O WHQIAMATOPHUOT TIpoliec U
1Ma BEePOJIOCTOJHOCT M BUCOKA MPOTHOCTUYKA
BPeHOCT, 0COOeHO TIpyM TIpOTHO3a  Ha
MTO/JOLIHEKHUTE KOMITIMKALIKW. >4 Kaj
HOBOPOJIEHWTE ITOCTOU 3rojieMeHa MO I0KHOCT
KOH CHCTeMCKa WH@eKIWja M IopeMeTeHa
dyHKUMja Ha darouuTuTeY. KoHLeHTpaluure
Kaj 3ApaBuUTe HOBOPOJIEHW TO JIOCTUTHyBaaT
CBOjOT MAKCUMYM BO TPETUOT [IeH Off }KUBOTOT,
HajBepOjaTHO IOpaju 3roJieMeHuoT Opoj Ha
HeyTpOhWIN UK PecopIiiivja Ha HEKPOTUUHOTO
TKUBO 0Of] TTarioyeto™®.

Bo namarta CTYILI/Ija CHUTe HOBOPOJEHM CO celrlca
M CO COMHeHHMe 3a CcellCa MMaaT CTaTUCTHU4YKa
[noTBpga 3a 3rojeMeHrM BpeJHOCTM  Ha

ejlacTa3aTa, HO Taa € JIeCHO IIOKadeHa IIO

npeuTte 24 yaca (Brop gen). Ilo edekruBHara
Teparja HMBOTO Ha ejlacTas’a IOCTEeIeHO ce
HOpMasnu3upa. Hammre mopaTony cyreprpaar
IleKa ejlacrasara e ceHs3uTuBeH Mapkep (58%
CEeH3UTHMBHOCT Ha TeCTOT) Koja IUPEKTHO
KopenMpa CO HeoHaTajiHaTa OaKTepucKa
nHdeKkLMja MpeKy MMYHOJIOLIKaTa ogbpaHa
(barouuTHUOT cucteMm), OuUejKM Taa ce
MOBP3yBa CO MPUCYCTBOTO Ha OakTepujaTa U
He e IUPeKTHO TOoBp3aHa €O XYMOPaJTHUOT -
VIMYHOJIOIIKM CHUCTEeM Ha HOBOpoZieHOTO. Taa
npercraByBa pobap mnapamerap 3a IIpoleHa
Ha Te)KMHATA Ha KJIMHWYKATa cocTojba Ha
OOJTHMOT M 3aToa MCTaTa ce IperiopadyBa 3a
CEeKBEHILIMOHUPAHO OfpeAyBame Kaj MaiydeHTh
CO celnTUKeMMja, 3a eBajlyaliija Ha yCIelHocTa
Ha Tepanujata 1 3a MOCUTYPHO MPero3HaBame
Ha peLuguBuTe.*

3rojleMeHoTO  HMBO  Ha  ejlacTasa  Kaj
MMHEBMOHUWTE W Kaj NPYruTe JIOKaJIM3UPaHU
VHGEeKIUM MOyKe [la TIOMOTHe BO OJyIyKara
3a 3arouyHyBamhe Ha Teparuja yure mpep a
HacTaHaT KOMITUIUKALMW, HO MOyKe a TTPeIBUIU
u eBeHTyasieH jioml ucxojl. Cerak, HEJ3MHUOT
3a0aBeH OJIr0BOP M HeJJOBOJIHATA CEH3UTUBHOCT
Oapaar wucrata pga Ouge KOMOMHMpaHa CO
[I0PaHO ONUILAHKTE OMOJIOLIKY MapKepu™.

3aknyuyok

Bo anasmsara Ha Hamara CTyAdja  CUTe
HOBOPOJIEHU CO Cerica U co COMHEHMe 3a cerica
MOKakaa CTATUCTUUYKK 3TOJIEMEHM BPEIHOCTU
Ha ejlacTasaTa, HO MCTaTa € JIeCHO IoKauyeHa
rocjie TPeTUoT JIeH, IITO caMo To cebe ja
MCKJTyuyBa KAKO CaMOCTOeH CUTYpeH M paH
Mapkep BO MpBUTe 24 yaca 3a JOKa)KyBarbe
Ha Temka uH@ekuja. Ilocne edeKruBHaTa
Teparndja HHWBOTO Ha ejlacTa3a T0CTEeIeHO
ce HOpMaJM3Mpa, 3aroa ucrtata e pobap
rnapameTrap 3a XPOHOJIOUIKO Cjlefieke  Ha
VMHMEeKIMjaTa U eBeHTYaTHUTe KOMITTUKALN.
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Abstract

Objectives: The aim of the study was to
investigate dynamic changes of adiponectin
levels in healthy neonates during early
neonatal life, and their association with
anthropometric parameters. Material and
methods: A group of 39 neonates of both
sexes, born at term (AT), classified as AGA
(n=26), SGA (n=7), LGA (n=6), were included in
the study. Adiponectin levels were determined
in cord blood at delivery and in infants’ serum
3rd day after delivery. Birth Weight-BW,
Birth Length-BlL, Body Weight/Body Length
ratio-BW/BL, Body Mass Index-BMI, Ponderal
Index-PI, were recorded after birth. Results:
Mean serum adiponectin levels of different
groups at delivery and 3rd day after delivery
were not influenced by sex of the newborns.
Performing L.SD test, a significant difference
was found in adiponectin levels 3rd day after
delivery between AGA and LGA compared
to SGA group newborns (33.94+25.55 and
41.10+25.35 vs 13.40+1.70ng/m). Significant
differences (increase) were observed in
adiponectin levels at delivery and 3rd day after
delivery (24.39+18.36ng/mL: 31.35+24.36ng/
ml), respectively. Adiponectin levels at
delivery were positively correlated with BW
(r=0.609), BW/BL (r=0.604), BMI (r=0.569), and
PI (r=0.491), (p<0.01). Adiponectin levels 3rd
day after delivery were positively correlated
with BW (r=0.522), BW/BL (r=0.500), BMI

(r=0.466), and PI (r=0.411), (p<0.01). Positive and
statistically highly significant correlation was
observed in adiponectin levels at delivery and
3rd day after delivery (r= 0.78668). Conclusions:
High adiponectin levels were present in both
cord blood and infant circulation at delivery
and 3rd day after birth, indicating that
adiponectin may be involved in regulating
fetal growth.

Key words: adiponectin, term newborn,
dynamics, anthropometric parameters

Abbreviations: AT-Term delivery; AGA-
Appropriate for gestational age; SGA-small
for gestational age; LGA-Large for Gestational
Age; MBMI- Mother Body Mass Index; BW-
Birth Weight; BL-Birth Length; BW/BL-Body
Weight/Body Length ratio; BMI-Body Mass
Index; PI-Ponderal Index

U3Bapok

Llen: OBaa ctyauja MmMalle 3a el [a ja oJgpein
acouujalujaTa Ha AHTPOIOMETPUCKUTE
rnapameTpu Kaj 37paBa HeoHaTasHa
ToIy7aliyja co HUBOTO Ha afUIIOHEKTUH, KAaKO
1 HeroBaTa JIMHaMKUKa BO PAHUOT HeoHaTaseH
nepuof. Martepujan 1 meroau: Bo crynujara
Oea BKJIyU4eHU 39 TEPMUHCKU HOBOPOIEHU O]
IIBaTa 11071a, KIacU(UIMpaHi KaKo: COOBETHU
3a recrauuckara Bospact - CI'B (26), manu 3a
recraguckara Bospact -MI'B (7) u ronemu 3a
recrauuckara Bospact - I'TB (6). HuBoto Ha
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aJIUTIOHEKTUH Oelle oApesyBaHO BO KpPB Off
narok 1 BO cepyM Ha HOBOPOJEHUTE TPETHUOT
IleH TI0 parame. 3a Cekoe HOBOPOJeHO Oea
HOTWMpPaHW aHTPOIIOMETPUCKUTE TIapaMeTpu
Ha parame: PT- poaunHa TeKuHa, POJMIHA
noskuHa - PJI, omHoc PT/PJl, uHpmekc Ha
TenecHa Maca — MTM Kako M moHJepaseH
uHpgexkc - IIM.  Pesynratu: Ilonor Hemaiie
B/IMjaHWE Bp3 CpeAHuTe BPEeJHOCTH Ha
AIUTIOHEKTUHOT BO CUTE MCIUTYBAHU TPYIIN.
[TocToelre curinuKaHTHA pa3ikKa BO HUBOTO
Ha ajgurioHeKTuH momery rpynure CI'B u I'TB
ol egHa ctpaHa u MI'B opn ppyra, TpeTuor
IeH 1o parame (33.94+2555 u 41.10+25.35 BO
criopepba co 13.40+1.7ur/mJ1 ). Wcro Taxa,
rocToelie CUrHu@uKaHTHa pa3fiiKka BO HUBOTO
Ha afUIIOHEKTHMHOT Ha parame U TPeTHOT JeH
rocTHaTajHO. BpemHocTWTe Ha afgWIIOHEKTHUH
Ha pararme KaKo M TPeTHOT JeH IOCTHATaHO
Mo3UTHMBHO Kopenupaa co PT  (r=0.609;
r=0.522), PT/PJl (r=0.604; r=0.500), NTM
(r=0.569; 0.466), n [T (r=0.491r=411), (p<0.01).
[To3uTMBHA  CTATUCTUUKKM  CUTHU(DUKAHTHA
Kopejslalija MMalie TOMery BpeJHOCTUTe Ha
aIUTIOHEKTUH BO TarioyHa BPBIla M BO KPBTA
Ha HoBopogeHute (r= 0.78668). 3axkyyok:
Bucokute BpemHOCTHM Ha AOUTIOHEKTWH  BO
KpBTa Ha IaroKoT KaKo 1 BO IMPKy/1alijaTta Ha
HOBOPOJIEHNTE BO PAHUOT HEOHATAJIEH TIePUO/T
MHAWLMPaaT Ha HeropaTa yjiora BO peryianuja
Ha (beTaJIHUOT pacT.

KinyuHu 300poBu: a[iUIOHEKTHH, TEPMUHCKN
HOBOPOJIEHHM, AHTPOTIOMETPUCKU TIapaMeTpH,
IVHaMKKa

Introduction

Adiponectin and leptin are members of the
growing group of adipose secreted proteins,
described as adipocytokines. Adipokines are
potent markers in establishing metabolic
control. Adiponectin is a plasma protein that
was discovered a few years ago.'? Adiponectin
is produced by the adipose tissue, circulating
in rather high concentrations (micrograms
per  milliliter).**> In  adults, plasma
adiponectin levels are inversely related to
the degree of adiposity and to serum leptin
levels.®” There is a great number of evidence
claiming that adiponectin is an important
protein regulating the insulin sensitivity
with an inverse relationship between
insulin resistance and plasma adiponectin
levels.® The same pattern is observed in
older children aged 5-10 vyears.® Plasma
adiponectin concentrations in obese subjects
are, paradoxically, lower than in non-obese

subjects, unlike other adipocytokine family
members and adiponectin gene transcription

decreases in adipocytes from obese subjects.!
12

Several studies suggest that adiponectin plays
a role in fetal growth and development.”
Newborn babies born at 37-42 gestational
week have plasma adiponectin levels
correlating positively with anthropometric
parameters such as birth weight, leptin levels
and adiposity during the first few days of
life. #1677 There is a possibility that factors
regulating adiponectin inhibition, at the
same time correlating to body fat amount and
distribution, are not functional in newborn
babies.” Most of the conducted studies have
measured adiponectin levels in newborn
babies up to the fifth day of life.

In the context of whole-body metabolism
regulation, a great number of studies
have described the role of adipocytokines,
particularly leptin in intrauterine growth.
No information is available on the role of
adiponectin in the intrauterine growth. The
aim of the present study was to examine
whether adiponectin is present in cord blood
and to define the association between this
protein and fetal birth weight and gender. In
addition, we have studied whether dynamic
changes of adiponectin levels occur in healthy
neonates during early neonatal life.

Material and methods

Thestudywasdesignedtoevaluateadiponectin
levels in term delivered neonatal population
at delivery and on the 3™ day after delivery,
and to determine their association with
anthropometric parameters of newborns. A
cohort of 39 (22 female and 17 male) neonates,
born from uncomplicated pregnancies at term
between 37 and 42 gestational weeks has been
evaluated in the study. Neonates with risk
factors (maternal diabetes, stressful delivery,
infection, etc.) were excluded.

Anthropometric measurements were made
at birth, including length, weight and head
circumference, body weight/body length. Since
single standard anthropometric factors (BW;
BL) cannot assess the nutritional status of
newborn properly, we also used combinations
of two anthropometric factors: Ponderal index
(PI) and Body Mass Index (BMI). PI and BMI are
expressed by the following formulas: PI = body
weight (g) / [body length(cm)]3 x 100 and BMI =
body weight(kg)/ birth length2(m).
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Neonates were categorized in three groups
according the Lubchenco's curves as:
appropriate for gestational age (AGA-birth
weight between 10th and 90th percentiles),
large for gestational age (LGA-birth weight
more than 90th percentile) and small for
gestational age (SGA-birth weight lower than
10th percentile) defining AGA, LGA, and SGA
groups. Gestational age at birth was calculated
from the last menstrual period, supported by
ultrasound measurements and confirmed by
Dubowitz scoring.

Samples of cord blood were obtained from
umbilical cord at delivery. Neonatal blood
samples were collected at the 3™ day of life
in conjunction with a routine morning blood
draw with the purpose to follow the dynamics
of adiponectin level and avoid any bias of
hormones deriving from maternal tissues. The
blood samples were immediately centrifuged
and stored at -20°C until assay.

Table 1. Group distribution of the studied
population

) Gender
Gestational Female/Male
Age
(Srffgéfd cohort 39.73+1.20 217
Appropriate for
gestational age 39.75+1.09 13/13
(AGA) (n=26)
Large for
gestational age 40.33+1.10 5/1
(LGA) (n=06)
Small for
gestational age 39.14+1.21 4/3
(SGA) (n=7)

Serum adiponectin levels ware measured by
the ELISA method (Human DRG Instruments
GmbH, Germany). The limit of sensitivity of
the adiponectin assay was 0.78 ng/ml and
the intra- and inter-assay coefficient of
variations (CV%) were 0.9-7.4 and 2.4-8.4 ng/ml,
respectively. Between group comparison and
correlation of the anthropometric parameters
with adiponectin were statistically analyzed
using STATISTICA program, one way ANOVA,
LSD test, Kruskal-Wallis ANOVA median test
and Spearman rank order correlations.

The study was reviewed and approved by the
Institutional Rewired Board of the Pediatric
Clinic. Informed consent was obtained from
all mothers before blood samples were taken
and before inclusion of their infants in the
study.

Results

Adiponectin levels in infants at delivery and
3rdday after delivery and their anthropometric
data expressed as mean values of different
groups are presented in Table 2.

Mean birth weight of the newborns classified
as AGA was 3492.31+266g. Birth weight of
LGA group was 4680.00+705g and it was
significantly higher than the birth weight of
SGA group (2658.57+176g). Mean birth length
and birth weight/birth length ratio were
50.92+1.29 cm, (68.55+4.49g/cm) for AGA,
53.00+1.10cm, (88.36+13.79g/cm) for LGA
and 48.71+1.11cm, (54.57+3.39g/cm) for SGA
group, respectively. No marked differences
were observed in anthropometric data and
mean serum adiponectin levels between

Table 2. Adiponectin concentration at delivery (cord blood) and 3! day after delivery in newborn’s
serum together with their clinical characteristics

AGA LGA SGA Total
Birth Weight (g) 3492.31+266 4680.00+705 2658.57+176 3525.38+683
Birth Length (cm) 50.92+1.29 53.00+1.10 48.71+1.11 50.85+1.74
Birth Weight/Birth 68.55+4.49 88.36+13.79 54.57+.3.39 69.09+.11.74
Length ratio (gr/cm)
fr‘f;gfral (Rohrer) 2.65+0.19 315+0.55 230017 2.66=0.36
Body Mass Index 13.46+0.86 16.69+2.74 11.21+0.73 13.55+2.03
Adiponectin
concentration at 26.60+19.56 29.33+19.19 11.97+2.80 24.39+18.36
delivery(ng/ml)
Adiponectin
concentration 3rd day 33.94+25.55 a 41.10+25.35 b 13.40+1.70 a ,b 31.35+24.36
after delivery (ng/ml)

* Values with same superscript in the row are significantly different (LSD test) (p<0.05)
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sexes. A significant difference was found
in adiponectin levels 3rd day after delivery
between AGA and LGA compared to SGA
group newborns (33.94+25.55 and 41.10+25.35
vs 13.40+1.70ng/ml, respectively, (p<0.05;
p<0.05), performing LSD test. No significant
differences were observed between groups
adiponectin levels at delivery and 3rd day after
delivery when nonparametric Kruskal-Wallis
test was performed. Small, but significant
differences (increase) were observed in
adiponectin levels at delivery and 3rd day after
delivery (24.39+18.36ng/ml: 31.35+24.36ng/ml),
respectively. No additional gender adjustment
was needed during the analysis since no
significant differences were observed in
adiponectin levels between male and female
newborns. This indicates that most probably
other factors influence adiponectin serum
concentration in this starting growth period
of the newborn.

The levels of adiponectin at delivery (cord
blood) presented in table 3, were strongly
correlated with all anthropometric variables
(p<0.001), except for Birth Length (BL).

Adiponectin level at delivery was positively
correlated with BW (r=0.609), BW/BL (r=0.604),
BMI ( r=0.569), and PI ( r=0.491), (p<0.01). The
adiponectin levels 3™ day after delivery were
correlated with all anthropometric variables
(p<0.001), except for Birth Length (BL).

As it can be seen in table 3 adiponectin levels
34 day after delivery were positively correlated
with BW (r=0.522), BW/BL (r=0.500), BMI
(r=0.466), and PI (r=0.411), (p<0.01). Small,
negative and non-significant correlations
were found between Body Mass Index of
the mother (MBMI), adiponectin levels at
delivery (r=-0.104) and (r=-0.027) levels 3w
day after delivery. Positive and statistically
high significant correlation was observed in
adiponectin levels at delivery and 3" day after
delivery (r= 0.786). Gestational age expressed as
co-variable showed no significant correlation
with adiponectin at delivery (r=0.379) and 3%
day after delivery (r=0.219).

Discussion

The aim of this study was to evaluate
adiponectin changes in fetal life versus
early postnatal life. In our study, significant
differences (increase) were observed in
adiponectin levels at delivery and 3™ day after
delivery. These findings are in an agreement
with the recently published results by
Marinoni et al.’®

Circulating levels of adiponectin remained
higher than those referred in adults.>%
The mechanism of adiponectin secretion in
newborns is still unknown, although it seems
to be produced exclusively by adipocytes.
Body fat percentage is lower in neonates
(13%) compared to children and adults (25-
30%).2 One of the possible explanations is
that the small adipocytes and the low fat
mass in neonates correlate with adiponectin
high levels in cord blood. Thus, the low fat
mass and the prevalence of small adipocytes
in newborn's adipose tissue may explain the
extremely high levels of adiponectin in cord
blood. Recently, adiponectin gene was found
to be highly expressed in neonate's brown
adipose tissue, leading to assumption that
this adiponectin might contribute to higher
adiponectin levels in cord blood. 2223

The relationship of intrauterine environment
to fetal concentrations of adiponectin
remains to be determined. Previously reported
data about the relationship with adiposity
in adult patients have to be examined in
neonates. There is evidence of adipokine
role in intrauterine fetal development 2 #
although the results of our study suggest
that adiponectin does not seem to regulate
fetal growth suggesting possible inclusion of
other mechanisms. Studies have reported
the role of glucocorticoids in regulating leptin
and adiponectin levels in fetal circulation.?
Additional studies need to be conducted in
ordertounderstand the exact mechanismsand

Table 3. Correlations between anthropometric data and adiponectin concentrations at delivery

(cord blood) and 3™ day after delivery

BMI PI BW BW/BL BL
Adiponectin at delivery r=0.569* r=0.491* r=0.609* r=0.604* r=0.406
Adiponectin 3 day r=0.466* r=0.411* r=0.522* r=0.500* r=0.338

All correlation coefficients with *superscript were highly significant
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hormone interrelations as well as their role in
fetal growth and development. Although there
is no enough evidence regarding the source of
adiponectin in cord blood, studies hypothesize
its origin mainly from fetal tissues and not
from placenta or maternal circulation.” The
removal of placenta after birth is expected to
cause a fall in adiponectin levels after birth,
but no decline in adiponectin levels has been
observed at birth compared to 3 days post-
delivery.?

No marked differences were observed in
anthropometric data and mean serum
adiponectin between sexes, as published
in previous reports.®® No additional gender
adjustment was needed during analysis,
because adiponectin levels were not
significantly different in males compared to
female newborns. This indicates that most
probably other factors influence adiponectin
serum concentration in this starting growth
period of the newborn.’#%2 Qur results
failed to prove higher adiponectin levels in
female infants, reported in other studies,
with a significant increase in circulating
adipopnectin levels of 40% in female infants.'®

At birth we have found a positive correlation
between adiponectin and anthropometric
measures, and this is consistent with several
studies®*® and opposed to others.?%! In
our study the levels of adiponectin at delivery
(cord blood) were strongly correlated with all
anthropometric variables, except for Birth
Length (BL).

A significant difference was found in
adiponectin levels 3™ day after delivery
between AGA and LGA compared to SGA
group of newborns. Nevertheless, the low
adiponectin levels found in SGA newborns in
our study and in studies of other authors along
with the fact that the increase of adiponectin
levels occurs predominantly in the third
trimester of pregnancy simultaneously with
adipose tissue accumulation, suggest that
the increase in fetal weight also influences
cord blood adiponectin levels.”? This finding
of elevated adiponectin levels correlating fat
mass gain is opposite to that described in
adults, indicating that the negative influence
of fat mass on adiponectin secretion could be
absent in the fetus.> This could explain the
relatively higher adiponectin levels compared
with those in adults. It has been postulated
that there are several possible causes of the
different dynamics of adiponectin levels in
neonates such as lower body fat in neonates,
limited adipocyte hypertrophy and increase
in adipocyte number. ™ The adiponectin

levels 3™ day after delivery were correlated
with all anthropometric variables, except
Birth Length (BL). Small, negative and non-
significant correlations were found between
Body Mass Index of the mother, adiponectin
levels at delivery, and adiponectin levels 3
day after delivery. On the contrary, noticeable
positive and statistically highly significant
correlation was observed in adiponectin levels
at delivery and 3™ day after delivery.

Gestational age expressed as co-variable
showed a significant correlation neither with
adiponectin at delivery nor at 3™ day after
delivery. As adiponectin is only produced by
mature adipocytes and not by its precursors
these results suggest that this peptide may be
the first reliable marker of AT maturation.”

Conclusions

In summary, our results demonstrate that
adiponectin in neonates cord blood has
much higher concentration than in adults.
The adiponectin levels 3™ day after delivery
were correlated with all anthropometric
measures. A significant difference was found
in adiponectin levels 3™ day after delivery
between AGA and LGA compared to SGA
group of newborns. Both gestational age and
newborn weight are major determinants of
cord blood adipokine profile; we can conclude
that the lack of proper acquisition of AT by the
fetus is associated with changes in the cord
blood adipokine profile that may impair their
glucose metabolism and metabolic adaptation
to extra uterine life. Data concerning the
source and the regulation of this protein
in the fetus, its physiological role, and its
putative role in pathological processes are yet
to be clarified.
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JETCKATA OPTOMEAUJA KAKO EAHA O 3HAYAJHUTE
CNELUUJANTHOCTU 3A NMPEBEHLIUIA, NNEKYBAILE U
PEXABUNTUTALIUJA HA 3ABOJIEHUTE OA1 LEPEBPAJTHA

MAPANIU3A

CHILDREN'S ORTHOPEDICS AS ONE OF THE IMPORTANT
SPECIALTIES FOR PREVENTION, TREATMENT AND
REHABILITATION OF THE PATIENTS WITH CEREBRAL PARALYSES
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U3Bapok

Llepebpannara napanmsa (Paralysis cerebralis)
WX JeTcKata  lepebpajHa  Of[3eMeHOCT
03HauyBa cocTojba Ha MO304YHA UChHYHKIMjA.
Taa e xpoHMUHA HEBPOJIOIIKA COCTOjOA Koja ja
KapakTrepusupa HeMporpecuBHO HapyllyBarbhe
Ha MoTOpHaTa (QPYHKIIMja, TOHYCOT, T0JI0}KOaTa,
KoopAuHalIvjaTa, 4yBCTBOTO 3a pamHoTeka. Co
HaBeJIeHOTO MOyKaT fa OujaT MaHudecTHn u
HapyllyBamhe Ha TOJITakeTo, TOBOPOT, BUJIOT,
CJIYXOT, cajMBalyjaTa, CEeH30pHU HapylIyBamba,
HapylyBarmba Ha Tepleniujata U BU3YeIHU
MOTOPHU HAPYIITyBarha, KOHBYII3WY (eMMUTETITHUHI
Haraju), MeHTaTHU HapyTiyBarba, Kako U TTpoMeHa
Ha KapakTepHuTe ocobuHM. JlucdyHKIMjaTa
HacTaHyBa Kako rocjiefifiia ofl oBpefia O[JHOCHO
OIITeTyBarbe Ha TOPHUOT MOTOPEH HEeBPOH, 6110
BO BHCWMHA Ha 1epeOpasHuoT KOpPTeKC WIN
HEroBUTe BjIaKHA HA HUBHUOT TAT HU3 MO30KOT
KOj e BO pas3Boj. OprorenujaTa € XUPYPIIKO
rnojpadvje Ha MeOWIMHATa BO 4YWj KOHTEKCT
busie, ce M Ke ocTaHAT KaKo MPefIi3BUK OPOjHI
rpaiama Ha CeraiurHuTe U UAHUTEe TeHeparni.
Iocera MOCTUTHATOTO UCKYCTBO U MO3UTUBHUTE
pe3y/ITaTi BO KOH3epBaTUBHOTO U OIIEPATUBHOTO
JleKyBame [aBaaT HaleK JeKa e MOKHO
IeUHUTUBHO WX TTPOJOIFKEHO W3JIeKyBarbe
€O MaKCMMAaJTHO MOKHO couyBaHa (QyHKIIMja Ha
JIOKOMOTOPHUOT CUCTEM.

Knyunu 360posu: 1iepebpajiHa  Iapaimsa,
opToriefivja, paHa AWjarHo3a, JieKyBame, pexa-
ounmTalyja, MyITUACIATUIMHAPEH TTPUCTATT.

Abstract

Cerebral palsy or pediatric cerebral paralysis
denotes condition of brain dysfunction.
It is a chronic mneurologic condition
being characterized by non-progressive
motor function disorder, tone, position,
coordination, sense of balance. Other the
above mentioned, the disorders of swallowing,
speech, sight, hearing, salivation, sensory
disorders, perception disorder, visual motor
disorders, convulsions (epileptic seizures),
mental disorders, changes of characteristic
features, could be manifested. Dysfunction
develops due to an injury, the upper motor
neuron damage, either at the level of cerebral
cortex or its fibers in their pathways through
the brain, which has been developing.
Orthopedics is a surgical field of medicine, in
which, as a challenge, there are always many
questions for present and future generations.
The recent achieved experience and the
positive results of conservative and surgical
treatment, give hope that definite or prolong
cure is possible, with maximal and possibly
preserved function of the locomotory system.
Key words: cerebral palsy,

early diagnosis, treatment,
multidisciplinary approach

orthopedics,
rehabilitation,
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Bosep

[lepebpannara mapanusa e  HapyllyBambe
Ha [BWKEHETO U TeJIeCHOTO [IBUKeHe KOoU
ce jaByBaaT KaKO pesyaraT oJ IOBpefla
Ha  MO30KOT. Bupmor Ha 1epebpanHara
rapasjansa ce pas3jiuKyBa CIopef] MeCcTOTO Ha
noBpesieHaTta obnact. [ToBpenara Moske ia ce
jaBU TIpen, 3a BpeMe WM 0 parameTo, ra ce
[0 TIpeflKosickaTa Bo3pacT. OBUe MalyeHTn
MOJKe Jla MMaaT UCTopMja 3a MepuHaTaJIHU
koMrutmkauu. Cenaxk, kaj 20-30% oj1 ciydauTe
He MOJKe Jla ce YTBPIIX eThosiorujara. Kiydor
3a MOCTaByBake Ha [iUjarHos3ara e Jia ce yTBPIu
IleKa MOTOpHMUTe TpobjieMu He HarpejyBaar.
Perpecuja  Ha  MOTOpHUTE  CIIOCOOHOCTHU
YKaykKyBa Ha pa3jiMuyHa rpyra Ha AujarHOCTUUKN
MOJKHOCTU KOU BKJIyUdyBaaT OIITeTyBakha Ha
MOBOKOT U ‘pOETHUOT MO30K, KOU MOKAT /ia ce
TpeTupaar KOH3epPBATUBHO U XUPYPUIKU. 1

IujarHosaTa Ha LepebpajHara Iapajausa u
OpeyBabeTo Ha Hej3SUHUOT IOBULL MOXKe J1a
ce yTBPpaY co pu3MKaseH mpermne. JliekapcKuoT
HaoJl BO IIpBaTa TOAMHA O JKUBOTOT €
MIPOMEHJIUB U HecrienududeH. [TpBuTte 3HaLM
MOKe J1a BKJIydyBaaT HaMaJleH ITacMBEeH TOHYC
BO TIPUCYCTBO HA JKMBU IaOOKW TETUBHU
pedekcu Oe3 mpuupyskHa ciiaboct. Panure
npobJjieMr CO LIMLAmkeTO M IOJITAeTO MOKAT
Ia MM IPeTXoflaT Ha JOKa’KaHWUTe MOTOPHU
3aJI0LIHYBarba. DUejKu HaomguTe MOKaT [a
ce MeHyBaaT, He Tpeba fa ce mpaBM KOHEUHA
IujarHosa 3a HepeOpajiHa Iapanamsa JojeKa
IleTeTo He HarloJIHU HajMaJIKy eJlHa rofiyHa (Kaj
nete poneHo Ha Bpeme) u 15 go 18 mecenu (3a
Iere Koe e pojeHo Ipenspeme). TTokpaj Toa,
IujarHosata ce basupa Ha abHOpPMaJIHA HAOU
BO UETUPH WJIM LIECT rojIeMU MOTOPHU 00JIACTH:
pacTtoT, OPOMOTOPHOTO  (DYHKLIMOHUPAbE,
BU3YOMOTOPHOTO (PYHKLMOHMPAbe, TOHYCOT,
pasBojoT Ha IMPBOOUTHUTE pedriekcu U
pediiekcuTe o] pacTerarbeTo Ha MyCKyIuTe. %>

bupejku omreTyBakbeTO Ha - LeHTPaJIHUOT
HEePBEH CHCTEeM ja OHEeBO3MOKYBa MHXUOULIMjaTa
U YPaMHOTEKYBAWEeTO HA  COIICTBEHWOT
TOHYC Ha MYCKy/IWUTe, abHOpMaJIHOCTUTEe Ha
TOHYCOT ce 0cOOeHO 3HauajHU 3a AujarHosara
Ha LepebpasHaTa mnapanusa. [lo moueTHara
XMIIOTOHM]a, Kaj JeTeTo MOyKe [a HacTaHe
3rojieMyBatbe Ha TOHYCOT Ha Bo3pacT of 12
n 18 Mmecelu, WITO TTOKayKyBa jacHa puUrMaHa
WM CIIACTHYHA XUIIePTOHMja Ha BO3PACT Off
2 roaunHu. OIUTeTyBamkeTo Ha LeHTpa/HUuOT
HEepPBEH CHUCTEeM I'M OHEBO3MO>KYBa TTOBUCOKUTE
HMBOA Ha KOHTPOJIa [la IO eJMMUHMpaaT WIN
MHXUOUpaaT BWjAHUETO Ha MPUMUTUBHUTE
pednexkcu.  Cropen  Toa  INEP3UCTEHTHU

NPUMUTUBHU  pedyieKcn e
LiepebpasiHa rapaausa. +°

Kora e Bo mpamame JieKyBambeTo Ha
uepebpasiHata Iapajus3a Tpeba ma ce Oupne
cBeceH 3a (haKkTOT JleKa He e MOKHO Hej3MHO
LIeJIOCHO — W3JIeKyBame, U O0BOj  IOJIaTOK
Tpeba a UM ce Kake Ha TMalydeHTUTe U Ha
ponutenure. Co JIeKyBambeTo MOyKaT Jla ce
Hamanat  (QYHKIMOHAJIHUTE  HapyIlyBarba,
HO XeHAWKeNUPaHOTO JiMile HUKOoraul Hema
na bupme wusnexkyBaHo. JlekyBameTo — ce
HacouyBa KOH KOPUCTEH-e W YCOBpIIyBamhe Ha
MpeocTaHaTUTe MOKHOCTU Ha IalleHTOT WU
ybraskyBarme Ha HacTaHATWTe HapyllyBamba.
Ce HacTOjyBa, criopej; MOKHOCTUTe, na ce
MOTIIOMOTHE  eMOLIMOHAJIHOTO — CO3peBatbe,
(br3mUKaTa He3aBHUCHOCT, TOBOPOT M MOKHOCTA
3a KOMYHMKAalMja, COLMjajiIHa M eKOHOMCKa
HEe3aBUCHOCT, Ce CTUMyJMpa  4JyBCTBOTO
3a COICTBEHA BpPEAHOCT, HO M pa3BUBabe
Ha CcBecTa 3a OOjeKTHMBHO COrJleflyBarbe Ha
cocrojbara. >*°

JleKyBameTo Ha MalMeHTHuTe co lepebpanHa
napajmsza € MHOI'Y KOMITJIEKCHO U Oapa
TMMCKK TIpUCTarl Ha opTtoreq, duisnjaTtap,
(busmoTeparieBT, HEBPOJIOT,  HEBPOXUPYPT,
neaujaTap, MCUXOJIOT, AedeKTOosor, Jorore,
cotrjasieH paboTHUK. OpPTONeACKUOT XUPYPT
e MHOTY BajKeH WieH O] TepalleBTCKUOT THUM
BO KOj 3HayajHa yjiora uMmMaaT U OCTaHaTUTE
YJIeHOBM, a HMBHATA 3aejHMUKa paboTa faBa
Hajoobpu pesyaraTtu. >4

3HaI 34

ueHI/ITe Ha HeoIlepaTnuBHOTO JIEKYBambhe
ceé HaCcodeHM KOH pa3BOjOT Ha T'OBOPOT
n KOMYHI/IKHI_II/IjaTa, CaMOIIOMOIITa,

CTIpeuyBameToMKopeKIjaTaHazeopMUTETOT,
OBO3MOJKYBathe Ha IMOJIBUKHOCT U OJI0T Ha
MalMeHToT, OCIIocoOyBambe 3a CeKOjIHEBHUOT
JKMBOT U CTEKHYBabe  pas/IMuHU CTeleHu
Ha ob6pasoBaHue. Haj3HauajHu oOmMIM Ha
HeorlepaTUBHOTO JIEKYyBathe ce: JIEKYBakme CO
(busuKanHa Tepanuja, jeKyBame CO TUIICeHa
MMOOWIM3Aa1IMja, JIeKYBathe COo arlapaTu - OpTo3u
M MeJIMKAMEHTO3Ha Teparnuja (BUTaMUHCKa
Teparuja, aHTUETUIeNITUUHA Teparnuja,
MYCKYJIHU peJlaKCaHCHU, CceJlaTUBY, aHaIreTULU
WTH. 3,7,8,10

[lenTa HA  XUPYPUIKOTO  JIeKyBarbe  Ha
TOPHUTE EKCTPeMUTEeTH e Jla ja Tomoopu
dbyHKIIMjaTa, OJHOCHO 1@ co3gajie MOKHOCT
3a mojlobpa BoeBa KOHTPOJIa Ha JIBMKEHhaTta
BO Mpezle/ioT Ha pamoTo, JIAKOTOT, PAuyHUOT
3r1006 M MpcTUTe, To06po mpudakame Ha
MpefMeTUTe CO pas3Ha ToJieMUHa, HO UMa U
XUTMEHCKW W eCTeTCKU NMPUYMHW. XUpyprujara
Ha JIOJIHUTE EeKCTPeMUTETM UMa 3a el
noslobpyBare Ha (QYHKIMjaTa M ecTeTuKara
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Ha 0JI0T, OBO3MOKYBamke Ha [10/100po cenere,
TpaHcdep, OoIpsKyBamhe Ha Hera UM XWrueHa
Ha IalyeHTOoT, a MOHeKorall ¥ OTCTPaHyBabhe
Ha Oonka.’® [Tpy noHecyBame Ha OJjIyKa 3a
orepaTuMBHO JleKyBame Tpeba [a ce umaar
NpeABUzL CJIeHUTE 3HaUajHU e/IeMeHTU: 00K
Ha 1epebpajHaTa TIapajmsa, TeKUHA Ha
OILUTETYBaEe Ha LIEHTPaAJIHUOT HEPBEH CUCTEM,
M3pa3eHocT U Iporpecuja Ha AedOpMUTETOT,
IPUAPYKHU HapyllyBamba, BO3pAacT,
MOTHBAaLMja U MEHTaJIeH KaraluTreT (KOJTUUHUK
Ha uHTenureHyjara - 1.Q.) Ha naueHTor. /19

[lenTa Ha OBOj TPY/L € [1a ce MpUKayke BaXKHOCTa
Ha oprorearjaTa Kako enHa oj] 3HauajHUTe
crieljajgHoCTH BO MpeBeHLIMjaTa, JTeKyBambeTo
1 pexabuwidralyjara Ha raiueHTuTe 3a001eHu
o] LilepebpasiHa Iapaimsa.

MaTepujan u meTtoaun

Tpynor ce paborenie Ha YHUBep3UTETCKATA
KJIMHUKA 3a OPTONeJNiCKu  0oJiecTd  Ipu
MenutmHckuoT dakynret, YHuBepsurer ,CB.
Kupunu Metonuj“ Bo Ckorje. bea aHanu3supanu
76 mnauueHTH co LepeOpasiHa Iapajus3a, O
pasJindeH 11oJj1, Ha Bo3pacT o, 1 1o 15 roguHu.
[TatmenTute 6ea 1ofieIeHN BO IBE I'PYITU:

['pymna 1 [Tarinentn JIeKyBaHU co
KOH3epBaTMBEH TpeTMaH (pefjpecMaHu CO
rurceHa uMoOWIM3alMja 3a KOpeKldja Ha
nedopMUTETH Ha CTAraIoTo, KOKcoheMopaieH
TATIC 3a HEeKpBaBa peTio3ulirdja Ha JIYKCUpaH
KOJIK, OPTO3H, (hU3MKaIHa Tepariyja).

['pynia 2: [lanieHTH J1eKyBaHM CO orepaThBeH
TpeTMaH  (OrepaTWBHM  METOAU  CIIOpe[
Vulpius, Bayer m Ponseti 3a Kopekiuja Ha
nedopMUTETH HA CTAIajgoTo, TeHOTOMUU Ha
aJIlYKTOPHU TeTMBU BO TMpefiesl Ha KOJIKOT
CO  arloHeBpPeKTOMMja, O0cCJIo00fyBame  Ha
XaMCTpUH3UTE, KpBaBa  pero3viuja  Ha

JIVKCUPaH KOJIK).

Pesyntatu

Op BKYITHUOT Opoj aHammM3upanu (76) raijueHTu
co LepebpasHa napanusa, 40 ce jleKyBaa camo
CO KOH3epBaTHMBeH TpeTMaH (rpyra 1), mojexa
36 mnanueHTM ce JieKyBaa CO olepaTuBeH
TperMaH (rpyna 2), (cnuka 1).

MauuneHTy co yepebpanHa napanmsa
/ patients with cerebral palsy

W /lekysaHu co
KOH3epsaTUBeH TpeTMaH /
treated conservatively

M /leKyBaHu CO onepaTuseH
TpeTtma / treated
surgically

Cnuka 1. CooHOC Ha IaLeHTH co LepebpaiHa
rnapanrsa BO Kopejalyja €O HAuWHOT Ha
JIeKyBambe

['pynma 1. co ruriceHa wMoOWIM3anMja 3a
KopeKIuja Ha AepopMUTETH Ha CTarajgoTo Oea
nekyBaHu 4 nauueHTtd, 10 merla ce JieKyBaa
Cco KOKcodemopasieH TUMC TI0 HeKpBaBa
pero3uiija Ha JIYKCUMpaH KOJIK, 3 fmelja Oea
JIEKYBaHU CO OPTO3HU, JloJleKa Kaj 23 naljieHTu
ce CITpoBeJle camo JofroTpajHa husmKamHa
Tepanuja Ha MYCKYJIOCKEJIETHUOT CUCTEM.
McraknyBame fieka busuKasHaTa Tepanvja u
OP/IMHUPAETO Ha OPTO3M bOellle BKIyUeHo Kaj
cute 40 KOH3epBATUBHO TPETUPAHU MalleHTH.
Kaj oBaa rpymna maupeHTH ce nobuja OJIMYHU
pesyiTaT 1o Kou He Oellle MOTpeOHO fa ce
UHAUIINPA OTlepaTUBHO JIEKYBae.

['pynma 2: xopekiuja Ha [gedopMUTET Ha
cTaraso Io orepaTUBeH MaT ce HalpaBUu Kaj 7
Ilella; Kaj 8 rmalueHTy ce HallpaBW IBOCTpaHa
TEeHOTOMUja Ha aJJyKTOPHUTE TeTUBU BO
npefieJ;l Ha KOJIKOT CO arlOHEeBPEKTOMU]a;
ocJI000/lyBatke HAa XaMCTPUH3WUTE Ce HarpaBu
Kaj 4, mofeKa KpBaBa pero3uiivja Ha JIYKCUpaH
KOJIK Kaj 4 meua. Kaj 13 nanuueHTy Mopalie ja
ce HarpaBaT IOBeKe O]l eflHa OJ] MPeTXOHO
HaBeJleHUTe OMepaTUBHU UHTEPBEHIIUU Kaj
ucto nete. [lareHTuTe Of1 rpyra 2 mpumMapHo
Oea JjleKyBaHM CO KOH3epBaTWBHA Teparivja
Koja JloHece ycrieX, HO TOj He Oelle JOBOJIEH,
rna 3aroa JIeKYBameTo ce TIPOJIOJKU  CO
oTiepaTUBHU UHTEPBEHIIUY, a TI0TOa MOBTOPHO
ce UHAWLINPA KOH3ePBATUBHUOT TPETMaH.

Ouckycuja

Criopesi pasHM aBTOPU U UCTpayKyBama ce
cMeTa Jieka OPojoT Ha fdela co LepebpaiHa
rapajamsa BO CBeTOT ce JBWXKU romery 0,5-6
Ha Wijaza pomeHu nena. Kora ce 36opyBa 3a
3ayecTeHOCTa Ha OBa 3abo0JjyBambe, CeKorall
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Tpeba Jla ce uMma IpeaBu] KjacuyHarta Felps-
oBa hopmyiia, criopes kKoja Ha 100 000 skurenu
rOJIMIIHO ce paraaT 7 fAella co LepebpasHa
napanusa. Of oBMe cefyM, €QHO YMHUPpa BO
TEKOT Ha MpBaTa roJuHa Off KUBOTOT, a Off
npeocTaHaTuTe 6, ABE AeUnma Cce BO MHOIY
TellKa cocrojba. Kaj HMUB He MoKe na ce
NMPUMEHM HUKaKBO JIeKyBakbe, OIHOCHO THe
“MaaT rotpeba o7 TpajHa Hera U CMeCTyBame
BO coojiBeTHa ycTaHoBa. Kaj octanatute 4 fena,
elHO MMa ToTpeba o JoMallHa Hera WiIn
IHeBHa Hera BO HeKOj o] LieHTpuTe. JIBe nera
MMaaT cpepHo-TenkachopMa Ha HapylIyBambe 1
THE ce TOTOJHU 3a CUTe OOJINIIM Ha JIeKyBatbe,
IoZieKa eJiHO IIpeocTaHaTo [meTe KmMa Oyar
00JIMK Ha 3a00J1yBabe Koe MPaKTUUHO He Dapa
HUKAKBO JIeKyBame.> * 9

DepTunuzanujaTa in vitro, COBpeMeHoTO
JIEKyBawe Ha CTepPWIMTEeTOT CO Il0jaBa Ha
MOBEKerUIofHa OpeMeHOCT, TO  3rojieMyBa
PU3MKOT O] TI0jaBa Ha LepebpajiHa rapaimnsa.
Pa3BojoT Ha HeoHaToJIOrMjaTa OBO3MOKYBa
rojieM Opoj of IpeABpeMe poAeHUTe na ja
HajloMectaT u3rybeHaTa TeKWHA, HO HEKOU
O]l HUB OCTAHyBaaT CO TPAjHU OIUTEeTyBaka Ha
M030KOT. COTI0/100pYyBambeTo Ha [TOCTHATATHATE
TpeTMaHU, 3TOJIEMYBAHETO Ha IIPEKMBYBAHE
Ha IIpeMaTypHO pofieHnTe, OpojoT Ha fieljaTa co
LiepeOpasiHa rapasimsa ce [IOBeKe ce 3rojIeMyBa.
IleHec ce cmera Jleka He TIOCTOM TeHJleHLuja
33 HaMaJlyBake Ha UHTEeH3WUTEeTOT Ha jaByBakke
Ha oBaa CoCTOjba Hacrpema HarpegoKoT
Ha MpeBeHIMjaTa M JIeKyBambeTo, 0cobeHo
Rh  wuHKomatubunmjara WIM  3HAYAJHOTO

1oJIo0pyBame Ha orcTeTpudkara Hera.l 4 > ©

IujarHosaTa Ha IepebpasHaTa napajamsa ce
Ha3mpa peurcy Bo 11eJI0CT Bp3 AaHaMHECTUUKNTe
MOAATOIM W JIOOPUOT KJIMHWUYKK TIpersies ofi
HEBpoOJIOT, TeaujaTap, opTories] U dusujaTap.
On ocobeHo 3HauUere e paHaTa AUjarHOCTUKA
BO mpBute 12-24 meceny OMEjKM OBO3MOXKYBa
Op3 TIOUeTOK Ha JieKyBarmbe Koe  JlaBa
3HAUajHO TMof00pU M3TIenM 3a yerex. [lpu
MOCTaBYBAETO Ha paHaTa ujarHosa, Koja He
e eflHOCTaBHA M Oapa HaOJby/IyBarbe Ha JeTeTo
Mpy  CeKOjAHeBHUTE FKMBOTHU AaKTUBHOCTU
BO TIOJIONIT BPEMEHCKHW Tepuoj, 0cobeHo ce
IaBa 3Hauewe Ha colujasHaTa copaboTKa
(BHMMaHMe), ceH3opuKaTa (BUI, CJIyX, TOBOD),
MOTOpHKATA (crronTana MOJIBU>KHOCT,
TOHyC, pedJreKkcu, TOoCTypa/Hu — peakivn)
1 eBeHTYyaJIHOTO IIOCTOeHhe Ha KOHBYII3UM.
Ipyrure NCTIMTYBaka HAjuecTo ce prMMeHyBaaT
3a VCKITyUyBarbe Ha IIPOr'PECUBHUTE
HEBPOJIONIKKM 3a00/TyBaka U COCTOjOU, Kako U
3a JIoKalja Ha MEeCTOTO W YTBPAYBAmeTo Ha
CTerneHoOT Ha MO304YHara je3uja.> > °

3aknyuyok

Opronierjata €O BUCOKOCTPYYHUOT —Kajiap
M panuiHMOT Pas3BOj Ha MeJuIMHCKAaTa
TEXHOJIOTWja JlaBa TOJIeM  TIPUZIOHeC  BO
MpeBeHIINjaTa, JIeKyBambeTou pexadbuinTaljara
Ha 3abosieHuTe O IlepebpasHa Tapanausa.
HaBpemeHoTo TiIOCTaByBarhe Ha AujarHosara
M PaAHOTO KOH3EePBATWBHO U  OIEpPaTHBHO
JIeKyBarbe OBO3MOJKYBAAT OJleCHyBarhe Ha
Pa3BOjOT 1 OCIIOCOOYBAETO HA OBUE MAlLMEHTH
3a MoHATAMOIIEH [TOKBaJIUTETEH KUBOT.
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ABJOMUHAJIHA 3AEBEJIEHOCT KAKO HAJYECTA
KOMIMOHEHTA HA METABOJIHUOT CUHAPOM KAJ
NMALUUEHTUTE CO XUNEPTEH3UJA BO TETOBCKHMOT PETMOH

ABDOMINAL OBESITY IS THE MOST COMMON COMPONENT
OF METABOLIC SYNDROME IN HYPERTENSIVE PATIENTS IN

ATuna Peuenu!

TETOVA REGION

IMeguyuHcku hakynttiel, [lp>xaseH yHusep3ulliel 8o Telioso, Pellybnuka MakegoHuja

KopecloHgeHyuja: Atuna Peuelu (diag@t-home.mk)

U3Bapok

emn: EBporickoTo 3ApyKeHre Ha Kaparomo3n
BO CBOMTE KJIMHWUKU VIIATCTBA 3a TPEeTMaH Ha
apTepucKa XuIepTeH3Huja ja HarmacyBa BaykKHO-
cra Ha UIeHTU(dUKYBame Ha MeTabOJIMUKUOT
cuHApoM (MetS) Kaj XUrepTeH3UuBHU TalMeHTH
KaKo TPyIa Co BUCOK PU3MK 3a T0jaByBamhe Ha
KapIMOBACKy/IapHU 00JIeCTH U KOMIUIMKALIMU.
Lenra Ha Tpygor Oewme pa ce oppenu
npeBajieHLIjaTa Ha MeTaO0IMUKUOT CUHIIPOM U
HEej3MHUTE KOMIIOHEHTU MeT'y XUIIe pTeH3UBHUTE
MalyeHTu KoM ce jaByBaaT Ha Mperjier Kaj
MaTUYHMOT jlekap. MaTepujaJl U MeTOu:
BryrHo 203 mauuenTty (72 mayku 1 131 sKeHnu)
CO apTepucKa XWUIepTeH3Muja Ha BO3pacT Off
>18 romuHM, KOU IIOCETWJIE ABE OpAWHALIU
Ha MaTWyeH jiekap Bo TeToBo, Oea MCIUTAHU
3apajiy IIPUCYCTBO Ha MeTaboIMUeH CUHAPOM,
BP3 OCHOBAa Ha KpPUTEPUYMUTE YTBPAEHU
oIl cTpaHa Ha HalmoHnanHata Tporpama 3a
enykaiuja 3a xosnecreposi (Ilanen Il YaTcrsa).
[Ipumeponure 6ea n3bpaHU OC/IELOBATEIHO
o7l CTpaHa Ha MaTUUeH JieKkap, I10 5 MalyeHTu
Ha JleH, 2 natM HepenHo. Pesymratu: Of
203-Te xunepreHsWMBHM nalueHtu, 63,06%
I'M WCIIOJIHYBAa KPUTEPUYMUTE 3a OujarHos3a
Ha MertaboymueH cuHapom. Crankara Oelie
3HAUUTEIHO II0BUCOKa Kaj skeHute (70,99%)
OTKOJIKY Kaj MakuTe (48,6%) (P <0.05). BRyrniHara
npeBajieHIMja 3a abmoMuHajgHa 00e3HOCT
bemre 69,4% (43% Masku 1 83,9% >keHu), 3a
xuriepTpurmuiepuiemuja 42,3% (38,8% maxku
u 442% sxenu), 3a Husoxk HDL 42,3% (43%

Maki 1 419% KeHu), 3a XUlepraivkeMuja
34,48% (26,35% Mmaxku 1 38,9 rkenu). Hajuecta
KOMITOHEHTAa Kaj MalMeHTUTe co MeTabo/InueH
CHUHIPOM, 3a OBaTa I10j1a, Oelle abgoMUHaIHA
obesnoct (71,1% Maxxku u 96,7% Keuu) u
xuneprpurmuiepugemuja - (68,5% Maxku 1
61,29% sxenu). Kako Tpet HajuecT haxkTop bere
XureprivkeMuja (52%) Kaj ;keuu 1 HU30K XJIJ1
(60%) xaj Mmasku. Co UCKTYUOK Ha abgoMUHAIHA
00e3HOCT, cuTe 0BUe haKTOPU He Ce Pas3jIKyBaa
3HauajHO IIOMery [Bara II0jla. 3aKJIVUOK:
[IpeBanenunjaTa Ha MeTAOOIMUKMUOT CHMHIPOM
Kaj MalMeHTH CO apTepucKa XUIIepTeH3uja,
KOM IIOCeTyBaaT OpAWHAllMja Ha MaTU4eH
JIeKap, e BMCOKa. AOjoMMHajHaTa 00e3HOCT
e Haj3acrarieH daxrop. [uereTcku coBeTH,
[IDOMEHM BO CTWIOT Ha JKUBEEHETO U
rnoecdukaceH hapMakoJIOWKU TPeTMaH Ha
oBaa Tpyra MHaluueHTH, Ou OWI0 Ol KOPUCT
BO CIIPEUyBameTO Ha KapAWOBaCKYIapHUTE
bosecTu.

Knyunu 306opoBu:  xumnepreHsuja, MeTa-
OoNMUeH CUHJIPOM, IIpeBajleHIrja, MaTUdeH
niexkap

Abstract

Objective: The European Society of
Cardiology clinical guidelines for management
of hypertension emphazes the importance of
identifying patients with metabolic syndrome
(MetS) as a group at high risk for development
of cardiovascular disease and complications.
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The aim of this study was to determine the
prevalence of metabolic syndrome and its
components among hypertensive patients
attending a primary physician care office.
Material and methodes: A total of 203
patients (72 men and 131 women) with arterial
hypertension, aged >18 years, who visited
two offices of primary care physicians (GP)
in Tetovo were examined for the presence
of metabolic syndrome using the criteria of
the National Cholesterol Education Program
Adult Treatment of Panel (ATPIII) guidelines.
Samples were selected consecutively by the
primary physicians, 5 patients per day, 2 times
per week. Results: Among 203 hypertensive
patients, 63.06% met the criteria for diagnosis
of metabolic syndrome. Rate was significantly
higher in females (70.99%) than in males
(48.6%) (P <0.05). The overall prevalence for
visceral adiposity was 69.4% (43% males and
83.9% females), for hypertriglyceridemia
42.3%. (38.8% males and 44.2% females), for
HDL 42.3%, (43% males and 41.9% females) for
hyperglycaemia 34.48% (26.35% males and 38.9
females). The most frequent components in
patients with metabolic syndrome, for both
sexes, were visceral adiposity (71.1% males and
96.7% females) and triglycerides (68.5% males
and 61.29% females). The third most frequent
factor was hyperglycemia (52%) in females
and HDL (60%) in males. With the exception
of visceral adiposity, all these factors did not
change significantly between the two sexes.
Conclusions: The prevalence of metabolic
syndrome is high among patients with arterial
hypertension attending primary physician
care office. Abdominal obesity is the most
common factor. Dietary advice, life style
change and a more efficient pharmacological
treatment of these patients would be beneficial
in preventing cardiovascular disease.

Key words: hypertension, metabolic syndrome,

prevalence, primary care

Bosep
MeTa6OHI/ILIKI/IOT CHMHPOM e KOMITJIEKCHO
HapyllyBame Koe ce  JgeduHMpa  Kako

KoMOMHaLIMja o1 MeryceOHO IoBp3aHu (haKTopu
KOM Ha [UpPeKTeH HauuH IO 3rojieMyBaat
PU3MKOT O KOpoHapHa cpueBa 6Ooject
(KCB), nmpyru dopMu Ha aTepoCcK/IepOTUYHU
KapauoBackyapau 6osnectu (AKB) u gujaberec
turn 2 (IMT2).2%4 Kako TakoB, MMa BHCOKa
OMIITECTBEHO-eKOHOMCKA 1IeHa U Ce CMeTa 3a
enueMrja Co IIMPOK OICer BO LIeJIMOT CBET.

Crniopey;  National Cholesterol Education
Program of Adult Treatmant Panel (ATPIII)
guidelines  gujartHozata 3a  MeTabonMueH
CHMHJIpOM ce 0asupa BpP3 IMPUCYCTBOTO Ha
HajMaJKy TpU OJf OBUE IIeT KOMITOHEHTH:
XurepTeHsuja, WHCYJIMHCKA  pe3uCTeHLIN]a,
3rojieMeHu Tpurnviepuan, Hamagedn HDL u

BUCLIepasieH obe3uTer.’
HoBuTte TMPOCNEKTUBHU CTYy[UK IIOTBPJyBaar

IeKa MeTabOJIMUKUOT CcUHApoM - MetS,
crioper; MOpacToT ce  MOPUAPYKyBa  Ha
KapauoBacKy/lapHuTe  30uaHyBama 3a [ABa

raTH, KaKo 1 Ha II0pacToT Ha OriiTaTa CMPTHOCT
3a 1,5 matu.’ Mima cTymum Kou ja roKasKyBaaT
roBp3aHocTta Ha MelS Kako IIoKasarejn 3a
pusukor on JMT2. Bp3 ocHoBa Ha OBUe
CTYIMU, TOTBPAEHO e Jleka MetS 3a reT raTu ro
3rojieMyBa PHU3UKOT Off r1ojaBa Ha JIMT2.7 MetS
He caMO IITO TO MoKauyBa PU3UKOT, TYKY € U
npeauKkTUBeH (akTop 3a rojaBara Ha [JJMT2.4%8

Belle aHanM3upaHa MpPOrHoCTUUKaTa BPeHOCT
Ha MetS 1 Hej3suHUTE TOCEOHM KOMIIOHEHTU
Kaj XureproHudapute. bBelle KOHCTATUPAHO
IYTUIApae Ha KapuoBacKyapHUTe
30MAHYBakba  Kaj  XUIIepTOHWYapuTe  Co
MetS.1® Mcro Taka Oelle TMOKaykaHO JieKa
MetS Kaj XxuneproHMYapuTe ja TIOKadyBa
IpeBajleHLIMjaTa Ha AujacToIHaTa AUcyHKLIM]a
Ha JleBaTa KoMopa, XurepTrpodujaTa Ha jeBarta
KOMOpa, apTepocKjiepo3aTa Ha KapOTUIIHUTE
apTepum, XUIepTeH3MBHATA PEeTUHOIIATH]a,
KaKo U PU3MKOT Ofl peHasjiHa XWUIMepTeH3UBHa
Oonect.M>15  EBPOINCKOTO  3IpyKeHUe  Ha
Kapauosio3nte BO KJIMHWYKOTO yIaTtcTBO 3a
TPETMAHOT Ha apTepucKaTa XWUIepTeH3uja, ja
MOTeHI[Mpaa Ba)KHOCTa Ha OTKPMBAKETO Ha
MetS Kaj xumepTroHMYapuTe, Kako TIpyra co
BUCOK PU3MK OJ] TI0jaBa Ha KapJIMOBACKYIapHU
bonect.” llenta Ha oBoj Tpyn Oemte fga ce
ofipein TpeBajieHIMjaTa Ha MeTabOIMUKUOT
CHUHIPOM Kaj Tpyria MaljueHTn co XurepTeH3uja
KOM Oflefie PefloBHO Ha IMpersiefl Kaj CBOjoOT
MaTU4YeH jieKap.

MaTepujan u metoau

BryrHara 6pojka o 203 naiueHTy (72 MalIKu
n 131 >KeHCKM) cO aprepucka XUIIepTeH3uja
Ha Bo3pacT of >18 roji. Kou rocetyBaje /iBe
OpAMHAlIMM Ha MaThdeH Jjiekap Bo TeToBo,
on 1-Bu gexkemBpu 2011 po 1-Bu ceBpyapu
2012, ©Gea mpernemaHu 3apamd  IIPUCYCTBO
Ha MetS. [lpumepoiiure Oea cejleKTUpPaHU
O/l MaTU4YeH JieKap Ha KOHCEeKYTWBEH HaudWH,
M0 TeT MalueHTy Ha [eH, ABaraTu HeJleJiHoO.
Kputepuymure 3a MHKIy3uja Oea MaKu U
JKeHUM Ha BO3PAacCT HaJl 18 roluHu co MTpeTxoiHa
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nujarHo3a  3a  apTepucKa  XUIlepTeH3uja.
bpojkure onm > 140 mmHg 3a cucronen
nputicok u > 90 mmHg 3a aujactoneH
MIPUTUCOK, criopep, Kpurtepuymure Ha JNC7
- Joint National Commitee on Prevention,
Detection, Evaluation, and Treatment of High
Blood Pressure, ce cmeTaa 3a XurepreHsuja.

[Tanmenrure Kou mpudaruja ga ydecTByBaar
BO oBaa cryauja Oea ycMeHO MH(pOpPMUPAHU
3a weira Ha crygujara. Curte nauueHTy Oea
WHTepBjyMpaHu OJi CTpaHa Ha JIeKapoT U
nopaToluTe 6ea BHECEHM BO MPaIIaIHUKOT
Kajzle, TIOKpaj Jemorpadckure  T0AaToLN
(Bo3pacr, 110J1, MECTO Ha JKUBeeme, ipodecuija),
vMaile U TIoAaToOlM 3a MOKHUTE XPOHUYHU
DojiecTu U 3a yrorpebeHarTa Teparidja, CTUIOT
Ha JKUBeeme 1 HaBUKUTe (yrioTpeba Ha TYTVH,
aJIKoX0J1, GU3MUKa aKTUBHOCT).

bea HampaBeHU aHTPOMIOMETPUCKU Mepera
(Te>kmHa, HODKMHA UM oOeM Ha  CTPYKOT).
O6eMOT Ha CTPYKOT Oellle MepeH COo eflacThyeH
MeTap BO CpejiHaTa TOUKa Mery crista ilicaca u
TIIOTHUOT pebpeH J1aK BO XOPU30HTaJIeH TIIaH.
[TpumeporiTe KpB 3a OMOXEeMUCKU aHaN3U
Oea 3eMeHU Ha ryafHO, HayTpo Mo 12 yaca
rnajiyBame. XojaecTeposioT, TPUTTIULIePUAUTE,
HDL wu rnukosara, Oea obOpaboreHu co
aBromarcku  aHanuzep  “SIEMENS”  Bo
nabopatopujata Ha KiuHuukara GOHUIIA BO
TetoBo.

3a TOJIKYBamkhe Ha pesyaTaTUTe 3a OCHOBA
bea seMeHu KpurepuymuTe Ha HarpoHasHa
mporpama 3a eIyKalija 3a  XOJecTeporl,
peBuaupana (rNCEP: ATP III) om 2004 rop,
Koja ro geduHupa MetS Kako IPUCYCTBO Ha
HajMaJjIKy TPU OJ] OBUE TeT UAHUTEIII:

= BucuepanHa 06e3HOCT: IIPOMep Ha CTPYKOT
> 102 cM (Maykn), > 88 cM (KeHun);

= XUNnepTpurivLepyuyieMuja;  TPUTTIALePUIAN
> 1,7 mmol/L, win crierudryeH TpeTMaH 3a
oBaa abHOPMAaJIHA JIUITUIHOCT;

= Hamanen HDL xonecteposn: <1,03 mmol/l
(Mamkn), <1,29 mmol/l (xenn) wm
crietbuyeH TpeTMaH 3a oBaa abHOpPMAaJsiHa
JINTTAHOCT;,

= XurepreHsuja: KpBeH MHPUTUCOK = 130/85
mmhg, Wi MeguKaMeHTO3eH TpeTMaH 3a
MIPUTHUCOK;

= [JIMKO3a Ha I[JlagHO: >
TpeTMaH 3a nujaber.

[TopaTouuTe 6ea 06paboTeHU CO CTATUCTUUKATA

nporpaMa Statistica, Bep3uja 7.

56 mmol/l nmm

Pesyntatu

[TprMepoKOT 3a oBaa CTyuja Oellle cocTaBeH
071 203 naueHTr CO BUCOK KPBEH MPUTUCOK: 72

(35,3%) masku u 131 (64,7%) >xenu. I[TpoceuyHara
BO3pacT Ha rpynara Oemie 54 ropuHu (o
27 mo 79 romuHMN). [TpeBasieHujara Ha
MalyeHTuTe co  MeTaboIMueH  CUHAPOM
olpeneHa cropepn Kpurepuymor — ATP-III,
criopeq; MoJjIoT e IpeTcraBeHa Bo Tabesa 1. Kaj
63,06% o 203-Ta mailuMeHTH CO BUCOK KpPBEH
TIPUTHCOK, ce TIperio3Haa KpUTEePUYMUTE
3a  [UjarHOCTULMpame Ha MeTaboJTUYHUOT
cunapom. Crarkara Oelle MHOTY IIorojemMa Kaj
>kerute (70,99%) Bo onHoc Ha Maskute (48,6%)
(P <0,05), momeka, rak, Mery rnaiueHTture 6es
MeTaboIMUyeH CUHIIPOM IT0OPojHU bea MasKuTe
(51,4%) BO criopepba co skerure (29,01%).

Tabena 1. TlpeBanenunja Ha MeTAOOTNYKUOT
CUHJIPOM Kaj XUTIepTeH3MBHUTE Mal[ueHTn
criope] TIoJioT

Hwjarnosa BRyrHO Kenn Masku
criopen, ATPIII

bp % bp| % |bp| %
Co
metabonmuen | 128 | 63,05 | 93 | 70,99 | 35 | 48,6
CHUHIIPOM
bes
metabormmuen | 75 | 36,95 | 38 | 29,01 | 37 | 514
CUHAPOM
Pasnukata Mery MajkKuTe U JKeHUTE e

CTaTUCTUUKK 3Ha4dajHa 3a p<0,05

dpekBeHIWjaTa Ha pU3KK-hakropute 3a MetS
Criope]l MOoJIOT, KOPUCTEJKU I'M KPUTEPUYMUTE
na ATP- Il mpukakanu ce Bo Tabernara 2
u rpaduxonor 1. Ommrara IpeBaJeHLIUja
3a BUCLepa/iHa aAuIio3HocT Oeme 69,4%.
EBuneHTHO roBrcoKa Oelile Kaj >xeHute (83,9%)
BO cropeznba co Maxure (43%). Ormurara
npeBajieHIMja 3a  XUIEePTPUrIrLepueMuja
oeme 42,3%, (44,2% Kaj xenure u 38,8%
Kaj Makure). Orminrata MpeBajieHIMja  3a
HaMmasieHnor HDL OGeme 42,3% (41,9% Kaj
)KeHUTe U 43% Kaj Ma)kure) M OIITaTa
npeBajieHIkja 3a xureprivkemuja Gete 34,48
(38,9% Kaj kenute u 26,35% Kaj MarKuTe).
Hajuecra KomrioHeHTa Kaj >KeHuTe Oerlie
BUCLIepasiHaTa anuro3HocT (83,9%), 1oToa
Xurneprpurnuuepugemujata  (44,2%), HU30K
HDL (419%), un xunepriukemujata (38,9%),
IIOJIeKa Kaj MayKUTe HajuecTa KOMITOHeHTa Oellle
HamasieHrot HDL u BucLiepasHaTa aJiIuiio3HOCT
no 43%, 1oTroa XUIepTpUITIMLEpUeMuja
(38,8%) u xuneprinukemujara (26,3%).
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Tabena 2. dpekBeHLIMja HA KOMIIOHEHTUTE Ha MeTA00IMUKUOT CUHPOM Kaj CuUTe

XUIIepPpTeH3MBHU ITallieHTU, CIiope[ I1OJIOT

Bapujabr BKyriHO KeHn Mayku
H=203 H=131 H=72
bp % bp % bp %
Bucuepasnna ajiurio3HOCT 141 69,4 110 83,9 31 43 <0,001
Tpurnuuepuan 86 423 58 442 28 38,8 0,55
HDL 86 42,3 55 419 31 43 0,88
['nyko3a 70 34,48 51 38,9 19 26.3 0,089

Pasnukara Mery MaKuTe 1 >KeHUTe e CTAaTUCTUUKM 3HadajHa 3a p<0,05

['pacdbukon 1. KomrioHeHTHTE Ha
MeTabO0JTMUKUOT CUH/IPOM Kaj CUTe
XUTIEPTEH3UBHU MALIMEHTH, CIIOPe]] TI0JIOT

90
80

70
60 -

= Bucuepanma aaunosnoct
50
= Tpurnuuepuau
= oxan

= nykosa

40
30
20

10

BrynHo

Maku HeHn

Tabenata 3 u rpadUKOHOT 2 ja IOKasKyBaaT
dpekBeHijata Ha cekoj ox 4-re ATP-III
KpUTEepPUyMH, Kaj naueHTute co MetS criopep
MOJIOT, KOra € WCKJydeHa XuIlepTeH3ujaTa
wro Oelie KpuTepuyM 3a oridareHocT Ha
npruMmepouuTe. HajuecTr KOMIIOHEHTU Ha iBaTa
rnosia Gea BuUcLepasiHaTa afuIlo3HOCT (00eMOoT
Ha CTPYKOT) U Xureprpuriuiepugemuija (89,8%).
Kako Tper mnodect dakTop Kaj keHure Oelie
xurepriaukemujara (52%), momeka Kaj Markure
namasenuor HDL (60%). TectoBuTe moxkaskaa
IeKa CUTe OBMe KPUTEePUYMHU, CO MCKITYUOK
Ha HOUpKyMdepeHljaTa Ha CTPYKOT, He ce
pasnrKyBaa 3HadajHO TIOMery JIBaTa I10J1a.

I'pacdbukon 2.  KomrioHeHTHUTe Ha MeTabosu-
YeH CUHJIPOM Kaj XUMepTeH3UBHU

ManyeHTy co MeTaboTndeH CUHJIPOM, CTIOPe]
oJI0T

120

100

80

60 -

40

20 +

0 - T T T
xan

Ouckycuja

.;::

ykosa

MetS npen3BMKa rojieM MHTepecC TMocaeHIBe
rofuHU, He caMo 3apaju GakToT Jeka, Oes
COMHEHMe, TIpeTcTaByBa BHCOK pH3WK 3a
rnojaBa Ha KopoHapHaTa 6ojlecT Ha CpIeTo,
3a Jpyrute GopMH Ha KapanoBacKyJIapHUTe
aTepoCKIepOTUUHN OojlecTd W JrjabeTor
TAM 2523542 TyKy W jacHOTO BNUjaHUE Ha
COITMOEKOHOMCKUTe (akKTOpu W CTUJIOT Ha
JKUBeere, Kako Ha Mmp. Gu3nyKaTa akKTMBHOCT
1 HAUMHOT Ha McXpaHa.'>®

Tabena 3. dpexBeHLMjaTa Ha MIoceOHUTE KOMITIOHEHTH Kaj MalMeHTUTe co

MeTabomyeH CMHJIPOM, CItopel IToJIOT

Bapujabmm BkyrmHo Kenu Masyku

bp % bp % bp %
BuciepanHa agurio3HOCT 115 89,8 90 96,7 25 71,1
Tpurnuuepuaun 81 63,28 57 61,29 24 68,5
XIJ1 69 53,9 48 51,6 21 60
['nyko3a 65 50,78 49 52 16 45,7
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Pesynratute of oBaa CTyJuja CIipoBejleHa Kaj
203 xurneproHruyapu Ha Bo3pacT Haf 20 ToAWHM,
KOM PEJOBHO I'0 TIOCeTyBaaT MATUUHUOT JleKap
BO /Be OpAMHALINM Ha TMpUMapHa MeauirHa
Bo TerToBo, MoOKa)KyBaar Jeka 63% of
xureproHnuapure uMaat MetS. OBaa 6pojka,
KOja e riorojieMa oJi ripeBajieHijaTa Ha MetS Kaj
oriuTaTa roryaaluja BO permoHoT 1M Bo EBporia,
MOKa)KyBa KOersuCTeHIMja Ha XUIlepToHMUjaTa
co Apyru QakTopy Ha PUBUKOT Kaj MetS 171819
OBaa 6pojka e npubIMKHa CO TIOJATOLIUTE 3a
['epmanuija (61%), mozieKa riorojieMa OTKOJIKY BO
Hlnmanuja (22%) n Urtanuja (21%).20
[TpeBaneHuujata Ha MetS, UCTO Taka 3aBUCHU
W Oofi CpefHaTa BpeOHOCT Ha BO3pacTa Ha
n30paHara IMorysanuja; KoJKy IITo e rocTapa
rornynanyjata mpeBajeHIjaTa e rorojgema.’
Bo namara crymuja Toa Oewlie Bo3pacTa o[l
54 ropuHu. OBME BPEOHOCTU 3aBUCAT U Of
MEeCTOTO Ha TIpubuparke Ha MTPUMEPOIUTE.
[IpeBaneHuujata Ha MetS Kaj naluUeHTUTE
perpyTupaHu ofi opAuHalMATe Ha [TpUMapHara
Me[ulIMHA € TIOHWCKA Off OHMe pe3yiTaTu
nobueHu oj crielyjanM3upaHuTe KJIMHUKUA.?
Bo HammoT Tpy/ rorojiemara rpepajieHiyja Ha
MetSkajxurieproHuuyapure delle KOHCTaTUpaHa
Kaj >KeHUTe, 1 Toa CO CTATUCTUUKO 3HAUEHE Kaj
CUTEe BO3PACHU TPYIIN.

CrynuuTe TOKa)kajie [eKa BUCIepasiHaTa
aJIUIO3HOCT e HajuectTa  KOMITOHEHTa
Ha MetS m wma TrojemMo BMjaHUE BP3
aprepuckaTta  xurnepreHsuja.’>* U Bo
HallMOT TPyZ, BUCLIepajiHaTa aJUIMO3HOCT
Oerle HajpacripocTpaHeTa off TOeJIMHEUHUTe
KOMITOHeHTH Ha MetS. OBaa e BO Kopenaiyja
3a [Bara Toja, HO Kaj JKeHUTe e MPUCYTHa
co pgocTa TorojieMm IpoueHT (83,9% Kaj cure
XurieproHudapu 1 93,7% Kaj xureproHndapure
co MetS). OBa Moxe pa ce objacHU CO

cogvja/IHUTe KapPaKTepUCTUKM U1 HaBUKUTE
Ha JXUuBeemhe Ha OBaa KaTEFOpI/Ija Ha HallaTa
Honynaumja, BO CMUMCJla Ha ITaCHUBEH JKMBOT U

MaJla (bI/IBI/I‘JKa aAKTHMBHOCT.

3aknyuouu

[TpeBanenuujatra Ha MetS e BUCOKa Kaj Xu-
MepTeH3MBHUTE TallMeHTU KOM I'o MoceTyBaaT
MaTUYHUOT jiekap. Of rnoefuHeuHUTe KOMIIO-
HeHTU Ha MetS, BUcliepasiHaTa aJjUIoO3HOCT €
HajuecTa Kaj [iBara rosa. JleTekuujara Ha oBaa
KaTeropuja Ha XUIEePTOHUYAPU Of CTpaHa Ha
MaTUUYHUOT JieKap, yroTpeOyBajKu T KpUTepu-
ymuTe Ha HaljroHanHa rmporpama 3a efiykaiiyja
3a xosecrepon (NCEP: ATP III), e mHory eg-
HoctaBHa. CoBeTUTe 3a AueTa U IMMpoMeHa Ha
HaBUKUTE Ha JKUBeere, HaropeqHo co dap-

MaKOJIOIIKOTO TpeTupame, Ke TMpujoHece BO
NpeBeHLjaTa Ha KapAuoBacKylgapHUTe Goje-
CTU Kaj OBaa KaTeropuja raiueHTHu.
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YNOrATA HA AHAMHECTUMKUTE MNOAATOLIA
BO AUJATHO3A HA MEHUCKANTHMUTE NNE3UU

ROLE OF THE ANAMNESIS IN DIAGNOSIS OF

MENISCAL LESIONS
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U3Bapok

[lenTa Ha 0OBOj TpyL € nOa ce yTBPAMW KOuU
AHAMHECTHMUKM TIOJIaTOLM Ce pesieBaHTHU BO
MocCTaByBame Ha [AMjarHO3a 3a MEHMCKaJIHa
nesuja. Marepujan u metonu: bea obpaboreHu

170 nauueHTM €O  IIpUMeMHA  KJIMHMUKa
ovjarHosa 3a  MeHMcKasiHa Jjiesdja.  Dbea
aHaM3MpaHu creHUTe aHaMHeCTUUKU

MOJIaTOLIM: BO3PACT, T0JI, BpeMe Ha CIyJyBarbe
Ha ToBpefiaTa, MexaHW3aM Ha TIOBpeAyBarbe,
JIoKaiM3alja Ha OojKaTa, TIPUCYCTBO Ha
OTOK BO KOJIEHOTO, OrpaHMuYeHa IOJIBUKHOCT.
Pesynraru: Opn BKyHHUOT Opoj mnanuenTu, 113
bea Maku M 57 JKeHU, OIHOCOT MayKU: KEeHU
n3HecyBame 3:1. CpepgHaTa BO3pacT  Kaj
Maykure Oerre 31,6 rouHu, a Kaj skeHute 36,2
roguHu.CraTucTuka CUrHU(UKAHTHOCT (3a
p=0,0000) Gewre npucyTHa Kaj MeXaHU3MOT Ha
MoBpelyBae, JIOKajM3alujaTa Ha OojKara,
OTOKOT M  OrpaHWyeHaTa  ITOJIBUKHOCT.
3aKk/ydyok: AHaMHECTUUKUTEe TI0[aToLu ce
pefieBaHTHU 3a TIOCTaByBarbe Ha AWjarHosa 3a
MeHMCKaJIHa jie3uja. MexaHu3MOT Ha IoBpea,
JIoKajM3aljaTa Ha OoJjiKara, orpaHMuyeHaTa
MOJIBMYKHOCT KAKO U TTPHUCYCTBOTO Ha OTOK BO

KOJIEHOTO Ce BayKHU II0ZATOLIM, KOU JJOKOJIKY
ce IPUCYTHU Kaj IalMeHToT, BO rojieMa Mepa
IaBaart IIoTBpia leKa ce paboTy 3a MeHMCKaJIHa

nesuja.

Abstract

The aim of this study was to evaluate which
data are relevant in establishing diagnosis
of meniscal lesions. Material and methods:
We analyzed 170 patients with clinical
diagnosis of meniscal lesion. The following
anamnestic data were analyzed: sex, age, time
of incidence of the lesion. Results: Out of all
patients 113 were males and 57 were females.
The ratio male to female was 3:1. Average
age of the males was 31.6 years and of the
females 36.2 years. Statistical significance (for
p=0.0000) was found for mechanism of injury,
localization of the pain, and limited mobility.
Conclusion: Anamnestic data are relevant
in establishing correct diagnosis of meniscal
lesion.
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Bosep

[ToBpenuTe Ha KOJIBHOTO Ce UecTO 3acTarleHu
Kaj 4YOBEKOT, O0COOEHO Kaj HajaKTMBHATA U
pabotocriocobna nonynanuja.  Hajuecto ce
MOBpeJlyBaaT MEKOTKMBHUTE CTPYKTYpU Ha
KOJIEHOTO, U TOA: MEHUCKYCUTE, JTUraMeHTUTe,
3rji0bHaTa ‘PCKABUIIA, TETUBWTE HA OKOJIHATA
MycKyJiatypa.  IlpuTtoa,  moBpeguTe  Ha
MEHHCKYyCUTe ce HajOpojHU, 3a3eMajKu Io
MPBOTO MECTO BO OJIHOC Ha CUTE IPYTY MOBpen
Kaj YOBEKOT.

[ToBpemuTe Ha MEHUCKYCUTe MOKe 1a Oujar
eqyHeuyH Wi KoMmbunupaHu. Toa mipef
ce 3aBMCM Off  jauMHATa Ha IIoBpefara,
MeXaHM3MOT Ha IIOBPeIyBameTo, HO U Of
BO3pacTa Ha TMalueHToT. [JujarHoCcTULNpamkeTo
Ha MEHUCKAJIHUTE JIe3UU e ofl 0cobeH MHTepec
3a oproreauTte, OumejKu HUBHOTO e(UKacHO
JIEKyBale BOIM KOH VCIIEIIHO Bpakarme Ha
MalMeHTOT Ha NPBOOUTHUTE AKTUBHOCTU.

MeHUCKyCUTe ce TOIyMecedyecT, KIMHEeCTO
0OIMKyBaHU, PUOPOKAPTUIATMHO3HU CTYKTYPU
KOM ja KOMIIeH3MpaaT acumeTrpujata Mery
deMopanHuTe KOHIWIN U TUOMjaTHOTO I1J1aTo.
HuBHM OCHOBHUM (DYHKIIMHK Ce: ONTOBAapyBauKO-
Hoceuyka  (yHKIIMja,  3rojieMyBame  Ha
KOHI'PYEHTHOCTAa Ha 3rJIOOHWTE TOBPIINHMU,
Ofp;KyBathe Ha CTAaOMIHOCTA Ha KoJjieHaTa,
ayOpuKaluja Ha 301000T M 3alTUTa  Ha
3ry100HaTa ‘pcKaBuiia.’ 2

IujarHo3aTa Ha MEeHWUCKAJIHWATE JIe3UM 3ariod-
HyBa cO 100pO 3eMeHa aHaMHe3a, TTPOIOTIKY-
Ba CO KJIMHMUKK Iperyie]] Koj ordaka OpojHr
KJIMHUYKY 3HALM W TEeCTOBU ITaTOIHOMOHWU-
HU 3a MEHMCKYCUTe, 1OoToa CaeflyBaaT HOTIoJ-
HUTEJIHUTE [IOMOILIHU JWUjArHOCTUUKU MEeTO-
IV KakBM IITO ce: HaTWBHA paauorpadmuja,
yaTpacoHorpadmja M MarHeTHa pe3oHaHIla
1M Ha Kpaj KaKo [MjarHOCTWYKA, HO MCTOBPe-
MeHO W orlepaTuBHa IIpoleaypa ce MpaBu
apTpocKoIrja Ha KOJIeHOTO.> + >0

[lenta Ha oBOj Tpyq Oelle 1@ ce yTBpPIM KOU
AHAMHECTWUUKM [IO[ATOLIU Ce PeJIeBAHTHU BO
[0CTaByBawke Ha [MjarHos3a 3a MEeHUCKaJIHa
Jiesuja.

MaTtepujan u MmeToamn

bea obpaborenu 170 nauueHTH CO MpPUEMHA
KJIMHUUKA AUjarHo3a 3a MeHWCKaJHa jesuja.
[Tatmenture  Gea  AMjaTHOCTULIMPAHU U
JlekyBaHM Ha KiuHuKaTa 3a  OpTorezcKu

bojectv  3a  IITO  IIOCTOM  COOJIBETHA
MeauIMHCKA JJOKyMeHTaluja. bea KopucTeHu
METOJIOT Ha KIMHUUKO UCMIUTYBAhE U METOIOT
Ha CTaTUCTHUUKa 00paboTKa Ha Io1aToLuTe.

MeTooT Ha KIIMHUYKO MCITUTYBAHe Ce COCTOU
O/ aHAMHe3a W KIMHWUYKHK Tperjief 3a fa ce
MOCTaBM KJIMHWYKA AWjarHo3a 3a MeHMCKaJiHa
nesuja. Co [oOpo 3emMeHa aHaMHesa ce
HAacTojyBa a ce 1o0Oujar rogaToly Kou Ke ougar
perieBaHTHM 3a KOHEUHO T[I0CTaByBarbe Ha
IMjarHosara 3a MeHWCcKaJlHa jie3rja. 3a Taa Lejl
HUe I'M KOPUCTeBMe CJIeJIHUTEe aHaMHEeCTHUKU
MOJIATOLIM: BO3PACT, TI0JI, BpeMe Ha CJIydyBambe
Ha ToBpefaTa, MeXaHW3aM Ha TOBpe[lyBambe,
JIoKanM3ailyja Ha O0JIKaTa, MPUCYCTBO Ha OTOK
BO KOJIEHOTO M OrpaHuueHa IMOJBUYKHOCT.
MeTofoT Ha KIMHWYKK Ipersie]] oridakarie
rojieM OpPOj KIMHUUYKM 3HALIX M TECTOBU KOU
ce BayKHU 3a TMOCTaByBarbe TOUHA MjarHo3a 3a
MeHMCKa/IHa Jie3uja, HO He ce Off UHTepec Ha
OBOj TPY/I.

Cobpanure nomaTouu Oea o00paboOTeHU CO
[IOMOII Ha COOABETHU CTATUCTUUKU METOMU
npu mto 3a Cl (confidence interval) Tounoct e
3emeHo p<0.05

PesyntaTtun

Op BRymHUOT 6poj manueHTn, 113 H6ea maku
1 57 KeHM, OJHOCOT MaKM KEeHM M3HecyBallle
3:1. CpemHara Bo3pacT Kaj MakuTe Oeriie
31,6 romuHu, a Kaj sKeHuTe 36,2 TOJIMHMU.
beme ananus3upaHa pucTpubOyLujata Ha
raLyeHTUTe Criopes BpeMeTO Ha II0BpeyBatbe
IO IIpueMoT Bo bonHuia (tabena 1), npu
mro  Oelle  KOHCTaTMpaHa  CTaTUCTUYKA
HecurHuguranTHoct (p<0,05).

Tabena 1. Ouctpubyumja Ha MHaLUeHTUTe
CrIopeji BDEMETO Ha TIOBPeyBarbhe

Bpeme Ha MeHunckasHa jiesuja
[IOBpeyBIbe 6poj %

7o 2 Helenun 27 15,8
o 2 mecelu 57 33,3
10 2 TOAVHU 54 31,6
> 2 TOOVHUA 33 19,3

AHanM3aTa Ha IIalMeHTUTe Criope MeXaHU3MOT
Ha IIOBpedyBame  IIOKaka  CTaTUCTUYKAa
curtucdukanTHoct (p=0,0000), 3a MeHUCKaIHA
ne3uja mpu JieKcuja Ha KOJIEHO CO BHATPeIlIHa
WIM HaJIBOPEelIHa poTalyja Ha IOTKOJIeHUIaTa
(taberna 2).
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Tabena 2. Juctpubylinja Ha ralMeHTuTe
Criope[; MexaHM3MOT Ha [TOBpPelyBarhe

Tabena 5. [uctpubyuuja Ha IALUMEHTUATE
CTIOpe[] IIPUCYCTBOTO HAa OTOK BO KOJIEHOTO

MexaHu3aMm Ha MeHucKaJsiHa e3uja o MeHucKaJiHa 1e3uja
NOBpelyBakhe 6poj % oK 6poj %
dreKcuja co 109 Ha 157 91,8
BHATpPELIHA 63,8 He 14 8,2
poraiuja
drekcuja co 31 Nuckycumja
Ha/BOPeIlHa 181
POTal)a [ToBpenuTe Ha KOJIEHOTO OTCeKoraur Ousie
Hejacen 51 18,1 Npeau3BUK 3a OPTOIeAUTe 3a II0CTABYBahe
Bes nospenia 0 TouHa [ujarHosa. Ho, Taa cekoram He ce
rocTaByBa JIeCHO, 0OCOOeHO He TouHaTa
. OujarHosa. EpgHa — of — NpUUMHUTE 34
ﬂHCTp“6yuH,]aTa Ha - TalnueHtuTe — ClOPEN  porepkorymre BO  AMjarHoOCTHLIMpame Ha
JIOKa/mM3alyjaTa - Ha - OojiKata  yKaka Ha MOBpeAUTe Ha KOJIEHOTO € MLITO Pas3IMuHU
craructnyka  curanduxanriocer  (p=0,0000)

3a 60jIKa JIoIjMpaHa BO MPegHO-BHATPELUIHNOT
WY TIpeHO- HaJIBOPEUIHNOT JIe/T Off KOJIEHOTO
(tabema 3).

Tabena 3. Juctpubyuuja Ha raLeHTUTe
criope[i JIoKa3aluja Ha bosikaTa

MeHucKaJiHa 1e3uja
Jlokanusanuja Ha Opoj %
OoskaTta
[IpenHo-BHATpENIHA 102 59,6
[TpenHa
[TpenHo- 23 13,5
HaJIBOpelIHa
3agHa
3aHO-BHATpeIlIHa 33 19,3
3aJHO-HaABOPEeIHA 13 76
Hejacha 0
Craructiuka curaudukanTHoer  (p=0,0000)

[mocroenie u Kaj TNallMeHTruTe KOM KMMaa
OI'paHM4YeHa ITOABMXHOCT BO KOJIEHOTO (Ta6ena
4).

Tabena 4. luctpubynuja Ha TIalIeHTUTe
criope[; orpaHMyeHaTa MoBUKHOCT Ha
KOJIEHOTO

OrpaHuuyeHo MeHucKasiHa e3uja
IBUKEHE Opoj %
[TocTojaHo 162 947
[ToBpemeHo 9 5,3

lcro Taka, U IIPUCYCTBOTO Ha OTOK BO KOJIe-
HOTO IIOKayKa CTATUCTUUKA CUTHU(PUKAHTHOCT
(p=0,0000) (tabena 5).

CTPYKTYpM BO KOJIEHOTO MOKe Hda KMMaaT
MOEHTUYHU WM CJIMYHW CUMITTOMU 1N HElO,HI/I.7

[Tpeky mobpo 3eMeHa aHamHesa ce 0OMBaar
KOpPUCHU HWHQOPMAIMM 3a I10CTaByBame Ha
nujarHosa. VcTto TONKy BaykeH e KJIMHUYKKUOT
rpersie]] Koj oridpaka rmoBeke KJIMHUUKYU 3HAIN
1 TecToBW. HUBHATA BpeHOCT 3aBUCH, MPE]
cé, O]l WHTepripeTalyjaTa Ha Ppa3IMUHNATE
ycrmrtyBaum.® %10

Kopucremero Ha IIOTIOJIHUTEJTHUATE
IWjAarHOCTMUKM  TTpoLeZlypu TI'M  30oraTysa
MHGOpPMaLIMUTE KO Ce TIOTpeOHM BO MTPOLIeCOT
Ha II0CTAByBale Ha Ipelr3Ha JujarHosa 3a
roBpe/ia Ha KoJjieHoTo. Bo rocieqHaTa gereHuja
MpUMaTOT TO MMa MarHeTHaTa pPe3oHaHLa
Koja e [OUjarHOCTUUYKM METOJl IITO AaBa gobpa
BU3ye/M3alyja Ha MEKOTKMBHUTE CTPYKTYPH,
npey cé Ha MEHUCKYCUTe, JINFAMeHTUTe U
sryiobHarta ‘peckaBuia.’ 2

Cenak apTpocKoriijaTa e 3j1aTeH cTaHjap BO
IIjarHOCTULINPAe 1 JIeKyBarhe Ha MOBpeuTe
Ha KoJjieHoTo. Taa e InjarHoCTUUKO-0IlepaTUBeH
MEeTO[] KOj JlaBa AUpeKTeH BU3yesieH YBHUI Ha
CTPYKTYpUTE Ha KOJIeHOTO, 00e30ejyBajku
npely3Ha JWjarHOCTMKA W HUCTOBPEMEHO

JIeKyBahe Ha MUHMMAJIHO MHBa3MBeH HAauuH.™
14

3aknyuyok

AHaMHeCTUUKUTEe TIOfIaTOLM Cce pesieBaHTHU
3a TocCTaByBale Ha AUjrHO3a 3a MeHUCKaHa
ne3uja. MexaHM3MOT Ha TIIOBpejla, JIOKaJlu-
3anpjata Ha OoJiKaTa, orpaHMuyeHaTa TIO/BU-
JKHOCT KaKO U TIPUCYCTBOTO Ha OTOK BO
KOJIEHOTO Ce BayKHM TIOJIaTOLIN, KOW JTOKOJIKY
ce TIPMCYTHU Kaj Tal[MeHToT, BO rojieMa Mepa
JlaBaaT roTBp/a feKa ce paboTH 3a MEHMCKAJTHA

jesuja.
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Abstract

There is a lack of information about the
health of workers in different economic
branches in Bulgaria. The national statistics
consists of occupational morbidity data and
work accidents only. Researches on socially
important diseases ignore the influence of
risk factors at work on morbidity. The health
status of 2325 employees at petrol stations
in Bulgaria was assessed by the results of
the periodic check-up examinations and the
temporary disability reports. High prevalence
of eye disorders (37%), circulatory diseases
(13%), musculoskeletal (13 %) and neural
diseases (6.8%) was registered. The temporary
disability records showed a high prevalence
of cases with long absence of work due to
lung diseases, musculoskeletal diseases and
traumas. Though 94.5% of workers were under
45 years old, the high prevalence of diseases
as well as the high percentage of employees
temporarily disable to work, determined the
high health risk for the workers at petrol
stations in Bulgaria to develop occupational
and socially important diseases in the near
future.

Key words: petrol stations, risk factors,

morbidity

U3Bapok:

[Tocton HemocTaTOK Ha MHGOPMAIMU  3a
371paBjeTo Ha PabOTHUILIUTE BO Pa3/IMUHU €KO-
HOMCKU oOjtactu Bo byrapuja. HauponanHara
CTaTUCTUKA Ce COCTOU eMHCTBEHO Off T0J1aTo-
111 3a TpodeCUOHATHUOT MOPOUAUTET U [IOBPe-
ITe Ha paboTHOTO MecTo. VcTpaskyBamara 3a
COLMjaTHO BayKHM 3a00JTyBara ro UrHopupaar
B/IMjaHKeTO Ha (haKTOpUTe Ha PU3MK Ha pabo-
Ta Ha MOPOUUTETOT. 37paBCTBEHATA COCTOj0a
Ha 2325 BpaboTeHMW Ha OEH3MHCKU CTaHULIU
Bo Byrapuja Oele rpoiieHeTa IpeKy pesysiTa-
TUTE HA TEPUOAUUYHUTE KOHTPOIHU IIperse-
I U U3BElITauTe 3a IPUBPEeMeHa Hecrocoo-
HOCT. Bucoka mpeBajieHI]a Ha TIOpeMeTyBamba
Ha BUnIOT (37%), LMPKy/IaTOPHU 3a00IyBarba
(13%), mycKyHo-cKeseTHU (13 %) 1 HEBPOJIOLL-
KU 3abonyBama (6,8%) Oelle peurucTprpaHa.
I13BemitTanuTe 3a IpUBPEMeHa HeCroCcoOHOCT
MoKaykaa BHCOKa TIpeBajieHIla Ha cJydyau co
JIoJIra OJICYTHOCT o7 paboTa Kako pe3ysraT Ha
benoapobHN 3a00J1yBatba, MYCKYJIHO-CKEeJIETHU
bonectu u nospenu. Mako 94,5% ox paboTHU-
1uTe 6ea romazu on 45 rojuMHU, BHCOKaTa
npeBajieHIla Ha 3abo0JyBamaTa, Kako M BUCO-
KMOT IIPOLIEHT Ha BpaboTeHu MpUBPEeMEeHO He-
criocobHM 3a pabora, ro onpeend BUCOKUOT
371PaBCTBEH PU3UK 3@ PAOOTHUIIUTE Ha OEH3UH-
CKUTe cTaHuM BO Byrapuja jla pasBujaT Mpo-
(hecroHasHK ¥ COLM}AJTHO BayKHU 3a00JTyBamba
BO OJIMCKa UHMHA.

Kiyanu 360poBU: OEH3UHCKY CTAHULIA,
dhakTOpU Ha PU3MK, MOPOUIUTET
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Introduction

During the last 15 years the legislation and the
health and safety activities in Bulgaria have
been changed. As a result the employers were
assigned to be the main responsible for the
health of their employees. The main duties
and rights of all participants in delivering
occupational health were pointed out. One of
the main health and safety structures are the
occupational health services (OHS), consisting
of medical experts, engineers and other
specialists. However, due to lack of unified
risk assessment procedure and control, often
the activities were performed partially and
formally. Thus, they haven't contributed to
improvement of the working conditions and
to prevention of worker’s health.

As a result of these preconditions, along with
other social aspects, the statistics shows
that the population of Bulgaria is among
the most affected by occupational and other
community important diseases such as blood
and circulatory problems, endocrine diseases
and cancer. Different programs have been
developed and performed over the last years,
aiming to decrease the influence of the well-
known risk factors such as smoking, low
physical activity, unhealthy food. However,
there are no large-scale programs that handle
the risk reduction of workplace factors. There
is also a significant lack of information about
the health status of the workers. The available
statistics is concerned only with prevalence
of occupational diseases and number of work
accidents. The data about the health status
of workers from different economic branches

and the influence of workplace factors on
the common and occupational morbidity,
however, are unknown. To fulfill the gap of
information, a study for monitoring the health
status of a big cohort of petrol station workers
was performed. The group was selected
because of the specific characteristics of the
workplace risk factors.

The aim of the study was to examine the health
status of a cohort of petrol station workers, or
more specifically: to identify the risk factors
at the workplace; to analyze the health status
of the workers through the results of the
periodic check-up exams and the data from
the temporary disability reports; to design
and realize a risk reduction program.

Materials and methods

The health status of 2325 workers at petrol
stations in Bulgaria was assessed in the period
2009-2010. The results of the periodic check-
up examinations, performed by different
medical specialists according to the specific
risk factors, were analyzed. The employees
underwent periodical check-up examinations
in 2009 and 2010. According to the legislative
requirements they underwent different
medical check-ups determined by the risk
factorsat theirworkplace. The medical experts
who have participated in the check-up exams
at the petrol stations were internal medicine
experts, ophthalmologists and neurologists.
Laboratory tests included: blood test, urine
test, and electrocardiography. The temporary
disability data were collected from the official
medical documents of the employees.
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Fig.l. Measured concentrations of benzene, diesel and propane-butane in 40 petrol stations
in Bulgaria in 2009 (* TLV for petrol (gasoline)-300 mg/m?, TLV for diesel-1600 mg/m?, TLV for

propane-butane-1800 mg/)
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Results

[. Risk factors at the workplace. Exposure
assessment.

During the risk assessment procedure at the
petrolstationsinBulgariathefollowingleading
health risk factors were identified: neuro-
psychological pressure and communication
with clients; outdoor activities and dynamic
microclimate, work at risk from explosion,
exposure to petrol (benzene), diesel and
propane-butane.

The analysis of the measurements of the toxic
substances at the workplace is presented in
Fig.1. The results showed that concentrations
of chemical substances, to which the
employees were exposed, were below the limit
values in all points of measurements. Such
values were obtained because the workplaces
were in the open space. The main risk factors
at the workplace, which influenced the health
of the employees were: neuro-psychological
pressure and communication with clients,
and dynamic microclimate, which depended
on the atmospheric changes.

II. Health status of the employees

The examined cohort consisted of 2325
employees: 982 (42%) men and 1343 women
(58%). The age and sex distribution of the
employees are presented in Table 1.

Table 1. Characteristics of the examined
employees

Index N %
1.Number of employees |2325 100,0
2.5ex

Men 982 422
Women 1343 57.8
3.Age groups

Up to 25 years old 445 19.1
25 - 35 years old 1095 471
35 - 45 years old 657 28.3
45 - 55 rog. 100 4.3
above 55 years old 28 1.2

The age distribution showed that 94.5%
(2197 employees) were less than 45 years old,
which according to the WHO classification
belonged to the group of “young employees”.
Consequently, it is assumed that they were

in a good health status. Of 2325, 1835 (78.9%)
employees have passed the periodical check-up
examinations, which supported the reliability
of the data. The results of the medical check-
up examinations are presented in Table 2.

Table 2. Employees with registered adverse
health effects by medical experts

Employees who
underwent check-up
exam

Internal check-
up
Neurologist

S | Ophthalmologist

Number  3p3 178
1978 | 11.12

N

Diagnosed
as ill %

23.19

The analyses of the results showed that 758
employees out of 1835 who underwent a
periodical check-up exam, had had a health
problem. A total of 41.3% of the employees
were diagnosed as ill. The point prevalence of
the diseases was 64.14 per 100 employees who
underwent the medical examination. The
laboratory tests showed that 227 employees
(13.16%) had abnormal blood test results; 116
(792%) had abnormal urine test result and
60 (3.44%) had abnormal electrocardiography
test result. The abnormal test results were
mainly due to changes in the peripheral blood
count (70 employees), elevated cholesterol
concentration (115 employees) or high glucose
blood concentration (63 cases).

A total of 181 (9.9%) employees were referred
to additional tests and clinical examinations.
The structure of the diseases (in %), registered
during the check-up examinations is
presented in Figure 2.

Ear problems 6,95

Renal disorders 4,8

Neural diseases
6,88

> -
"%Eye disorders 37,38

Endocrine and

metabolic disorders §§
11,8 g b4
% G
Blood and :
Circulation Musculo-sceletal

problems 13,25 disorders 13,67

Fig.2. Types of diseases diagnosed during the
periodic check-up examinations among petrol
station workers in Bulgaria




APXHWBU HA JABHOTO 3/1PABJE

[t should be underlined that a few groups
of diseases presented 95.76% of all diseases
registered during the examinations. They
were:

1. Eye disorders: refraction
problems, conjunctivitis;

2. Musculoskeletal disorders: low back pain,
intervertebral discs’ profusion;

and vision

3. Blood and circulation problems:
hypertension, ischemic heart disease,
varicoses;

4. Endocrine and metabolic disorders: obesity,
hyperthyroidism, diabetes mellitus (II type),
lipid metabolism disorders;

5. Neural system problems: headache,
migraine, paralytic syndromes, autonomic
neuro-systems disorders.

The analysis of the temporary disability data
showed that 721 of the employees suffered from
a disease and were not able to work for 31485
days in 2010. The temporary disability was due
to common diseases (1342 medical reports =
20923 days) and to other reasons (363 medical
reports = 10562 days). The prevalence of the
temporary disability for 2010 was 31%, which
means that one of three employees was not
able to work for a period of time. The duration
of the temporary disability determined the
index of the weight of the disability of 1354.2
per 100 employees, which was a high value,
classifying the disability as a long-lasting.
The mean duration of the cases /absence
of work/ was 24.3 days, which was much
higher that the mean value for the common
population-10.8 days.

The mean duration per one employer was 43.7
days, which was a very high value. The main
diseases that caused temporary disability
included: lung diseases (31.4%), renal diseases
(7.6%), traumas (7.6%), musculoskeletal diseases
(6.2%), stomach diseases (5.0%), and neural
diseases (3.1%). There were no occupational
diseases registered among the employees
for 2010. One occupational accident was
registered and it accounted for 0.004% of the
employees.

Discussion and conclusions

Labour force’s health is one of the priorities
of the health strategies in Bulgaria and
worldwide® 2 ° The early diagnostics of
adverse health effects among employees
and the identification of health risk factors

are preconditions for and

strengthening of health® 78,

Thereview of the national statistical databases
showed that main reasons for hospitalization
and death in Bulgaria were cancer, circulation
diseases and lung diseases* °. According to
the National Center of Health Information
110165 people in Bulgaria have died in 2010
due to different diseases, which was 1462.2
per 100 000 inhabitants: 67.5% of them (74392
people) died from circulatory problems, 15.5%
- from cancer, 3.7% - from lung diseases and
1.6% - from endocrine and metabolic diseases.
The abovementioned groups of diseases
caused disability among 177 000 people for
2001, 241000 for 2004 and 182000 for the next
years.

[t is of great concern that 60% of those disable
people were in the age group 20-60 years old,
i.e. they should be able to work.

The study for the assessment of the health
status of the workers in petrol stations in
Bulgaria identified the main risk factors at the
workplaces. The risk factors of the workplace
at petrol stations were neuro-psychological
pressure and communication with clients,
and dynamic microclimate. The analysis of
the results revealed the highest prevalence
of eye disorders (37.5% of the workers who
underwent the exam). The diseases of the
musculoskeletal system and blood-circulation
system formed the two other major groups
of morbidity. The point prevalence index was
64.14 per 100 workers. Though the employees
were relatively young, 41.3% were registered
to have adverse health effects. Sixty-seven
new cases of diseases were diagnosed and
referred to adequate treatment.

The conclusions of the periodic check-up
exams were that the health status of the
workers at petrol stations was unsatisfactory
because of the high percentage of workers
with diagnosed diseases, most of which were
serious and chronic.

The analysis of the temporary disability
data showed that the number of cases with
diseases was not high but the number of days
(sick-leave days) was large. It meant that the
employees were ill rarely but for longer periods
of time. The percentage of the employees
who were not able to work for the whole year
during the investigation was 3.6%.

Analysis of the structure of the diseases that
caused temporary disability showed that the
characteristics of the diseases were hardly
related with the identified risk factors at the
workplace. That is why a health promotion

protection
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program concerning health protection should
be developed and implemented into practice,
alongside the risk reduction measures at the
workplace.

The high prevalence of diseases as well as the
high percentage of employees temporarily
disable to work, determined the high health
risk for the workers at petrol stations in
Bulgaria to develop occupational and socially
important diseases in the near future. It is of
great moral, social and economic importance
for the whole society, and special attention
should be paid to the improvement of the
working conditions by the occupational health
experts as well as by the Ministry of Health
and Ministry of Labour. Such programs should
be aimed at achieving optimal workplace and
health life-style, which will guarantee health
and safety of the employees and consequently,
improvement of the main public health
determinants.
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Abstract

In  recent vyears mnational register of
occupational morbidity in Bulgaria uses
systematic approach to study workplace
health and safety. The register contains
current and comprehensive information
on occupational diseases since 1975 for the
whole country. Since 2001 it has been based
on the statistical system, including common
methodology and nomenclatures, harmonized
with the requirements of EUROSTAT. The
objective of this study was to investigate the
health status of people with professional
diseases for assessing the occupational
features as well as the methods of analysis and
examination of performance for the period
2005 - 2007 and in comparison with longer
stages of observation. The information with
subsequent analysis and forecast of registered
and recognized occupational diseases as well
as the health occupational assessment of
the expertise of working capacity is aimed
to prevent occupational diseases, accidents
and other health problems associated with
high risk workplace. However, the Register is
a modern training facility for undergraduate
and graduate students on issues of health and
safety information. The reports and academic
expert assessments support the organization,
communication and  management  of
occupational medicine in Bulgaria. The
National Register of Occupational Diseases
(NROD) is one of the Europe measurable

national systems approaches to study the
health and safety at work in Bulgaria. The
comprehensive documentary study which
allows NROD points to the necessity of data
consolidation for all health problems in
workers, working conditions and occupational
hazards by conducting comprehensive,
collaborative clinical and epidemiological
parallel studies on the health status of
workers.

Key words: workplace, risk factors,
occupational diseases, statistics.

U3Bapok

Bo mocnemHuTe  rogMHM  HAMOHAIHUOT
perucrep Ha IpodecuoHanHu 0OojiecTv Ha
byrapuja KOpUCTM CUCTEMATCKM IIpPUCTaIl 3a
VCIIATYBambe Ha 3/paBjeTo Ha paOOTHOTO MECTOU
be3benHocTa. Perncrepor coppsKu TEKOBHU U
ceondaTtH1 nHGOpMaLMK 3aITpoheCUOHATTHUTE
bonectu ox 1975 roguHa 3a uesnara semja. O
2001 ropuHa ce 0Gasupas Ha CTATUCTUUKUOT
CUCTEM, BKJIyUyBajKM OIITA METOJOJIrMja U
HOMEHKJIATYPH, XapMOHM3MpaHu co baparara
na EUROSTAT. llenTta Ha oBaa cTyauja belile na
ce UCTpayku 37IPaBCTBEHMOT CTATYyC Ha JIYI'eTo
co npodecruoHasHM 00JIeCcTH 3a IPOLIeHKa
Ha IpodecruoHaHuTe 0COOEHOCTH, KAaKo U
MEeTOJIMTe 3a aHaJM3a M HCTPaKyBarmbeTo Ha
nepdomancara 3a nepuogor 2005 - 2007
rofguHa U BO criopenba co rnogoiaru dasy Ha
cnepeme. MHdopMmalujata co cyOCeKBEHTHU
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aHaIN3U U pefiBUjlyBatbe Ha PErucTpupaHnTe
1 ITperio3HaeHu mpodecruoHa iy 601ecT, Kako
M 37IpaBCTBeHO-TTpoecroHasHaTa IpolleHKa
Ha eKcrieptusaTa 3a paboTHa CIIOCOOHOCT MMa
3a 11es1 /la TW TIpeBeHupa mpodecroHaHUTe
bonecTy, HeCpeKuTe W JIPYTUTe 34paBCTBEHU
npobyeMy TOBp3aHU CO BUCOKO PU3NYHO
pabortHo MecTo. Cemnak, Perncrepor e MmofiepeH
MHCTPYMEHT 3a O00yKa Ha JAOJUTUIOMCKU U
MOCTAUIVIOMCKM ~ CTYZIEHTW 3a Hemrara 3a
37paBCTBeHU U 0Oe30eJHOCHU WHQMOPMALIUK.
M3Bemranute U aKajeMCKUTE eKCIIepTCKU
MPOIIEHKW ja TMOJIpyKyBaaT opraHusaiujara,
KOMYHUKalMjaTa W yIIPaBYBAHeTO  CO
MeJIMLMHaTaHa TpyABo byrapuja. Harjmonanuor
Peructap 3a npodecnonannu 6osectu (NROD)
e eJleH OJ] eBPOIICKWTE HALMOHAJIHU CUCTEMU
KOU Ce MepJIMBY 32 UCTPAKYBatbe Ha 3/1paBjeTo
u OesbepHocra Ha pabora Bo Dbyrapwuja.
CeorichaTHaTa JOKYMEHTUpPaHa CTyIuja Koja ja
oBo3MOyKyBa NROD yKayKyBa Ha HEOIXOIHOCTA
Ha KOHCOJNIWJIMpare Ha To/aToLUTe 33 CUTe
3ApaBCTBEHU TMpobsieMy Ha  pabOTHUIIUTE,
paboTHUTEe yCJIOBM UM TpodecroHaHUTe
OTIACHOCTU CO 3ae/IHUYKO CITPOBeJlyBarbe Ha
ceoriaTHN, KIMHUYIKA U €U MUOJIONIKY
rnapasyieslHi CTy[IUM 3a 3]IPABCTBEHUOT CTaTyC
Ha pabOTHULIUTE.

Knyauu 360poBu: paboTHO MecTo, (hakTopy Ha
PU3UK, NTpodecroHaIHu 00J1eCTU, CTATUCTUKA.

Introduction

Inrecentyears(2001-2011)the National Register
of Occupational Morbidity in Bulgaria applies
a systematic approach to study the health
and safety at work. It contains current and
comprehensive information on occupational
diseases and persons with occupational
diseases since 1975 for the whole country.
It has been based on a statistical system, a
common methodology and nomenclatures,
harmonized with the requirements of
“Social Statistics and Information Society”,
EUROSTAT, the European Commission
since 2001. Bulgaria as a member of the
European Union since 01.01.2007 gradually
and consistently introduces European
standards and requirements in all areas,
including health activities. Prevention and
health promotion are the guiding principles
in labor law, health and workplace safety in
the European Union and in Bulgaria?. EU
Directive 89/391 lays down the principles and
provides a framework for studying health and
safety of workers. Work-related cases of illness

are not always the primary cause for a disease,
but may be driven both by operational factors
and are associated with environmental and
social conditions. Therefore, it is important
to determine their ratio in our so-called
“acceptable risk” for health and workplace
safety.

The data obtained by the registry are essential
for professional morbidity attributed both
to individual companies, employers and
workers and to economic activities with
high occupational risk, justifying the higher
temporary and permanent disability, the
number of occupational accidents and
diseases among workers, which result in
significant economic damage. The concept of
occupational diseases refers to cases where
there is a proven professional background
of the disease by relevant authorities. It
depends on national legislation and insurance
practice’.

The prevalence of occupational diseases is
linked to the economic profile of the country
and the high professional risk associated with
geographical and economic zoning of Bulgaria.
Information with  subsequent analysis
and forecast of registered and recognized
occupational diseases and occupational
assessment are focused on prevention of
occupational diseases, accidents and other
health problems associated with high-risk
jobs.

Essentially the work of the registry is
to collect, process, register, analyze and
evaluate the occupational diseases registered
by the national health network of work
capacity expertise. It provided official data
to Eurostat till 2007 There are personal
data on all registered patients with specific
occupational conditions, medical history
and their relationship to the workplace,
and the percentage of permanent disability
with contraindicated working conditions.
On this basis, currently the Department
of Occupational Medicine at the Faculty of
Public Health in the Medical University - Sofia
is a member of the working group studying
the conditions in the countries - EU members
for the period from 2009 to 2013.

The aim of this study was to investigate the
health status of people with professional
diseases for assessing the occupational
features as well as the methods of analysis
and examination of performance for the
period 2005 - 2007 and in comparison with
longer stages of observation.
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Methods

Purpose, objectives and hypothesis of the
study

This studyis a promising target for establishing
a number of regularities and new facts in
the direction of consolidation of data on
occupational and/or overall morbidity, leading
to temporary and/or permanent disability,
the determinants of this phenomenon,
nosology dynamics, and the economic damage
of injuries workforce. The establishment
of models for causal relationship between
working conditions and frequency/severity
of changes in occupational morbidity in
Bulgaria is of particular importance, thus
emerges Bulgarian feature of these variables.
This is a contribution to the studies of this
phenomenon done by Occupational Safety and
Health Association (OSHA) and International
Labour Organization (ILO), which coordinate
and control the processes of health and safety
at work*>.

At the same time the register is a modern base
for training of undergraduate and graduate
students on issues of health and safety
information. It supports the organization,
communication and  management  of
occupational medicine in Bulgaria with
prepared reports and academic expertise.

To achieve this goal we set the following tasks:

1. Identification of steps in the dynamics of
registered occupational diseases for the
period from 1975 to 2007 with their main
characteristics.

2. Specifically designed study of 16 - year
period (1992 - 2007) to assess the trends in
occupational diseases, health and safety of
the workforce in Bulgaria.

3. Study of the leading factors of working
environment and working process and
the spread of economic profile and
geographical zoning for the period 2005 to
2007.

4. Determining the most common
professional disabilities for the period
2005-2007 with expertise of the rate of
occupational disability.

5. Improvement  of  methodology  for
assessment and analysis of the health of
injured workers with an integral model
of electronic health information patient
record.

Research Methodology

The material of the study was documentary
data of occupational diseases and sick persons
from the National Register of Occupational
Diseases as the official carrier of information
in Bulgaria, together with responses from
interviews with patients and professional
experts in performance.

Working concepts

Morbidity (incidence) is the set of newly
discovered and newly registered diseases of
general or professional nature for insured
workers during a period (year, three years).
Period prevalence is the sum of all registered,
both new and old diseases with common
and/or professional character for a given
period. Point prevalence is the sum of all
registered, both new and old diseases, among
a contingent in a critical moment. Current
prevalence data are derived mostly from
compulsory medical examinations of insured
workers. Wage-earner is an insured person
in working age, insured for one or more of
the social risks covered by existing national
schemes. Insured employee is each working
person who is self-insured or insured by the
insurer (employer, organization, etc.). Insurer
is any physical or legal person who is obliged
by the law to make contributions to another
person.

Nature and volume of study:

The object of the study were the official
medical documents such as expert judgments
across the country, given to the National
Register.

Logical units of study:

= Workers with professional illness for
3-year retrospective period, registered in
the National Register;

= Occupational diseases;
Diseases in general;
Occupational risk factors and working
conditions.

Signs of monitoring of logical units:

= For professionally sick workers

= Demographic characteristics: gender, age,
residence, citizenship;

= Insurance features: type of work, social
status;
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= Employment and occupational
characteristics: occupation, job (company,
department, division) service;

= Characteristics associated with health:
vocational  rehabilitation,  dispensary,
contraindicated conditions.

For occupational disease

= Diagnosisin ICD-10 or ICD - 9 for the period
before 2005;

= Disease severityin percentage of temporary

disability;

Date of disability and disease detection;

Workplace in case of occupational disease;

Workflow in case of occupational disease;

Risk assessment in case of occupational

disease;

= Protective equipment.

For diseases in general:

= Diagnosis in ICD-10 or ICD - 9 for the period
before 2005;

= Disease severity in percentage of temporary
disability.

The total number of patients studied
professionally for 2005-2007 was 1972.
Documentary research was conducted in
2005-2007 on the basis of: National Register
of Occupational Morbidity - Ministry of
Health, official data base and Eurostat
representative for Bulgaria from 2001 to
2007 (created by a team headed by Prof. Dr. N.
Tzacheva), with full coverage throughout the
country, ensuring completeness (detection)
and accuracy (reliability) of the information.
Methods for registration and collection of
primary information were essential to ensure
reliability and accuracy of this study.

We have wused the sociological and
documentary methods. The sociological
method involved the conducting of free,
individual interview, which allow to determine
the expert opinion of directors of Labour
Expert Medical Commission on local and
national level in regard to the health status
of occupationally ill workers. Frequent issues
are associated with attending the review
work, their age, work experience, occupation,
employment, working conditions, focusing on
those that led to the creation, development
or complications of occupational disease,
and some data on diseases in general, the
attitude of family medical doctors (GPs) and
their support for detection and monitoring of
diseases’ dynamics.

The documentary method served to objectify
the health status of patients with occupational
diseases through the employment of medical
characteristic information and the expertise
of working capacity for each case.

Methods for processing and analysis of
primary data included

A statistical information package Epi_Info
2000 for personal network of primary
registration documents in the National
Register of Occupational Diseases was used.
In addition, we have done: Frequency analysis
of qualitative variables with absolute and
relative frequencies, frequency indicators
for the study of morbidity with temporary
disability, morbidity with permanent disability
and occupational diseases - on the level/
distribution of 100, 1000 and 10000 workers;

= Variance analysis of quantitative variables:
mean, standard deviation, confidence
interval of the average;

= To establish trends: the method of least
squares;

= Verification of the hypothesis: t-test for
pair differences and t-Student criterion of
Fisher;

= To visualize - a graphical analysis, circular
pillars, and linear graphs.

Results

The final version of the Register was created
by means of the method of expert assessment,
SWOT analysis and assessment of registration
documents consistent with several European
and national materials such as:

= EU Health Strategy for 2002-2007 and
2008-2013 referring to reliable sources of
medical and statistical data for health and
safety in the workplace, including working
conditions, health and demographic
characteristics  of  the  professional
workforce and statistics of accidents,
occupational diseases and related health
problems in workers;

= TheBulgarianlegislationandimprovement
of medical labor legislation that allows
application of modern epidemiology of
occupational diseases, based on evidence
from occupational medicine:  Social
Security Code (1999), Law for Health and
Safety at Work (1997, 2007), Statistical
system ,Occupational disease® (2004);

Ordinance on the medical examination
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of the performance (2008). Special
attention spent on the statistical system
for occupational diseases, harmonized by
us in 2000 and consistent with EODS -
Eurostat, European Commission, provided
with extensive and summary information
on workers‘ health and safety at work;

= The health information in the National
Register of Occupational Diseases for
the period 2007 - 2008 complemented
and supported by a project funded by the
Medical University - Sofia. Thus, the official
data for Bulgaria for 2007 - 2008 matched
the methodological tools, harmonized with
EUROSTAT and the development of our
registration document approved by the
National Insurance System (NSI) in 2006.

We have identified some steps in the
dynamics  of  registered  occupational
diseases for the period 1975 - 2007 with
their main characteristics®. The dynamics of
occupational diseases in Bulgaria by absolute
number, absolute growth and growth rate for
the period 1975 - 2007 passed through several
stages:

= 1975 - 1978 - characterized by reducing the
number of occupational diseases, with
levels for one-year period from 2800 to
1800 cases;

= 1979 - 1990 as the longest stage, included
occupational diseases, which had increased
to 3000 cases per year;

= 1991 -1996 - characterized by a reduction in
the registration of occupational ill workers
due to objective reasons;

= 1997 - 2000 - characterized by extremely
low levels of occupational diseases - about
350 to 700 cases annually as a result of a
large proportion of “hidden” occupational
morbidity in continuous deepening of the
negative impact of various factors in the
workplace and work;

= 2000 - 2007 - positive trend and a positive
chain growth rate for 2007 as a result of
efforts to improve legislation in the field
of employment medical expertise activity.

The results from the study of the 16 - year
period (1992 - 2007) for occupational diseases,
health and safety of the workforce in Bulgaria
are presented on Table 1, Fig. 1 and Fig.2.

Table 1. Dynamics of occupational diseases in Bulgaria for the period 1992 - 2007

Total Total Total number Fre?;éincy Frequency per
Years employed pumber of of OC(_:uanonal 10 000 10 000 exposed
risky sectors diseases workers
employees

1992 2662658 1521312 2382 8,95 15,66
1993 2266984 1136217 2091 9,22 18,40
1994 2032113 1026344 1806 8,89 17,60

1995 1924484 912639 1790 9,30 19,61
1996 1852208 901324 1700 9,18 18,86
1997 2155010 1096486 590 2,74 5,38

1998 2086291 998973 700 3,36 701

1999 1994284 977729 357 1,79 3,65
2000 1900940 897457 429 2,26 478

2001 1863713 844459 660 3,54 782

2002 1927690 870757 895 4,64 10,28
2003 1998996 851720 950 475 11,15
2004 2106008 876760 1168 5,55 13,32
2005 2177226 844534 1010 4,64 11,96
2006 2267727 849139 850 3,75 10,01
2007 2342755 846065 1125 4,80 13,30
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Figure 1. Frequency of occupational diseases in Bulgaria per 10.000 employees for the period

1992-2007
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Figure 2. Frequency of occupational diseases in Bulgaria per 10 000 exposed workers for the

period 1992-2007
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The dynamics of the occupational morbidity
per 10000 employees and per 10000 exposed
workers for the period 1992 - 2007 is presented
i.e. the last two stages of development of the
cases comprising persons with occupational
diseases and the conditions of health and
safety jobs. On this basis, the dynamics and
statistics of occupational ill persons for
the 16 - year- period was monitored. The
correlation coefficient (R=0.694) showed a
statistically significant relationship with
the quadratic curve that has the best zoom
and most adequately describes the spread of
diseases. The regression equation showed
that morbidity per 10000 exposed workers =
0.154*god? - 3.042*god + 23.256, where variable
god is 16-year-period, the year 1992 being the
starting point. The model was evaluated by
analysis of variance F = 6.024 p = 0.014.

Discussion

A comprehensive study of health and safety in
the workplace through documentary analysis
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of persons with occupational diseases for
the period 2005 - 2007 was conducted, as
well as a study of leading factors of working
environment and working process and the
spread of economic profile and geographical
zoning.

Based on these characteristics and the
method of interpolation we determined
the total number (32.100) of all registered
cases of persons with occupational diseases
in Bulgaria at 31.12.2007. The incidence of
occupational morbidity among workers in the
country is nearly 14%o. The study found the
most widespread occupational risk factors
for the people in Bulgaria during the period
studied: manual labor, heavy physical work,
monotony, work on the line ,assembly line*
in connection with the rational organization
of work systems, noise factor and vibration
impact separately or combined exposure,
dust of different compositions; toxic chemical
substances as raw materials, intermediate and
final products of technological processes”.
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Figure 3. Distribution of components of environmental factors and nature of the labor process
in occupational ill persons for the period 2005-2007
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The distribution of these leading risk factors
associated with economic characteristics is
shown on the following map of the country
regions. The big cities like Sofia, Plovdiv, Stara
Zagora were with the highest share.

Based on the analyzed data the most
common injuries of professional character

NATURE OF THE LABOUR PROCESS

for the period 2005 to 2007 disabilities were
determined. For the three-year retrospective
period 2005 - 2007, the leading occupational
diseases and occupational risks for workers
across the country were identified:

Disorders of the musculoskeletal system and
related diseases of the peripheral nervous
system,

Auditory neuritis and orbital disease;
Lung diseases.

Chart 1 Distribution by geographical regions and economic profile for 2005-2007
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These results were confirmed by the
distribution of occupational hazards in
key economic sectors and activities in the
country®. As the leading economic activities
change their profile and include the extraction
of ore and nonferrous materials, textiles
and apparel manufacturing, public services,
the profile and the sectors generating
occupational hazards and hence the number
of people with professional workforce of the
country changed as well. Preventive activities
should be geared towards these professional
risk sectors and categories of workers.

The dynamics of the levels of persons with
occupational diseases per 10000 exposed
workers and per 10000 employees in 2005 and
2007 is presented on Table 2.

The change of the frequency index of exposed
workers is clearly distinct from that of
employees, which confirms our thesis that
the health status of occupational ill persons
is associated with the diseases, both from
general and professional character, and with
all other health events in workers (Table 2,
Table 3).

The level of occupational morbidity in the
dynamics of the 3 - year retrospective period is
presented on Figure 5. The level stabilization
in 2007 is noteworthy.

Figure 4. Occupational morbidity in Bulgaria
for a 3 - year period
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=Frequency per 10000
employees
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The assessment of the medical expertise and
the degree of permanent disability show the
higher loss between 30 and 49.99%, and in
the next step from 50 to 70.99%, i.e. invalidity
is largely influenced by the presence of
professional and/or work-related disabilities.

Figure 5 Distribution of recorded cases of
people with occupational diseases by degree
of disability (in %)
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Table 2 Allocation of professional hazards in the main economic activities in Bulgaria for the

period 2005 - 2007 (in %)

Year
Risk Tactor 2005 | 2006 2007
Load on muscles, ligaments, tendons and fascia 30,0 32,82 2391
Overloading of joints and muscles, sudden temperature changes 9,01 5,88 8,53
Systematic pressure and microtrauma to the nerve trunks 8,51 5,06 8,09
Systematic overloading of coordination of movements 0,3 0,35 0,98
Prolonged standing and walking with weights 0,2 0,35 0,71
Continued work in conditions of low and high temperatures 0,69 1,18 1,87
Working in an environment with high humidity 0,59 1,06 1,69
Systemic effects of radiation 0,2 0,12 0,44
Loud noise and sudden sounds and vibrations 20,0 15,65 18,84
Local and public vibration 13,07 | 14,82 13,87
Production of toxic substances 2,57 412 3,38
Prolonged contact with acids, bases, metals 0,2 0,24 0,62
Prolonged inhalation of industrial dust with quartz, barite, iron 10,2 10,0 9,42
Toxic aerosols 0,4 0,59 1,07
Allergic, sensitizing substances 0,4 0,59 0,71
Industrial dusts, vapors and gases 0,5 0,71 0,89
Contact with infectious diseases 1,49 0,35 1,78
Prolonged inhalation of organic dusts, molds, fungi 1,49 5,41 2,67
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Table 3 Distribution of registered cases of occupational sick persons by occupational groups

(in %)

Year 2005 2006 2007
Occupational group

Underground miner, worker driller 20,1 20,12 23,47
Fitter, mechanic, welder 5,74 4,12 4,62
Automatic line worker 3,96 2,71 2,22
Spinner, knitter 1,88 2,12 3,11
Turner, locksmith, shlayfist 6,63 5,41 6,84
Tractor, excavator, buldozerist 5,25 3,88 4,62
Tailor 10,0 5,65 6,4
Driver 9,31 6,0 6,34
Food production worker 2,28 2,24 1,6
Carpenter 1,19 1,29 0,62
Weaver, carpet 5,15 1,41 2,67
Quality Controller 0,69 1,29 1,07
Crane 2,28 1,18 2,67
Molder, moulder, metallurgy 4,36 1,53 391
Medical worker 1,85 2,35 1,96
Construction worker 3,56 1,65 1,16
Agricultural worker 1,78 2,35 3,11
Other and blank registration cards 13,86 34,71 2311
Conclusion References

The National Register of Occupational 1 Shipkovenska E, Lyubomirova K. Preventive Health
Diseases (NROD) is one of the Europe Care and Disease Prevention. In: A Handbook for

measurable national systems approaches
to study the health and safety at work in
Bulgaria.

The comprehensive documentary study
which allows NROD points to the necessity of
data consolidation for all health problems in
workers, working conditions and occupational
hazards by conducting a collaborative clinical
and epidemiological parallel studies on the
health status of workers. NROD provides
opportunities ahead for the determination of
“the acceptable risk” for the most common job-
related disabilities as well as provides reliable
data to determine the economic damages.

The Register reveals the theoretical
foundations of the common methodology to
study the health and safety at the workplace,
especially in high-risk professions and jobs.
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YMNATCTBO 3A TNPUJABA HA TPY[ O COPABOTHULUUTE HA AJ3

ApXHMBH Ha jaBHOTO 31paBje (AJ3) € MeOMIIMHCKO CTPYYHO-HAYYHO CITMCAHMe IITO T'O M3aBa
MucTuTyTOT 3a jaBHO 37paBje Ha Peryonmnka MaremoHuja.

l13BopHUTE TPYIOBM MMaaT Oesie3y Ha HaydyHU TPYIOBU, JAOMeKa OCTAHATHUTE TPYIOBU MMaaT
Oeresun Ha CTPYYHU TPYIOBU.

ABTODPUTE Ce OATOBOPHU 3a [IOUUTYBAKETO HA eTUUKUTE Hauesia ITPU MeJUIIMHCKUTE UCTPasKyBatba,
a M3HEeCeHWTe CTABOBU, M3BEeMEeHU O] aHa/jM3aTa Ha COICTBEHUTe pe3yaTaTd, He ce HY)KHO U
craBoBM Ha Pepakijata Ha AJ3.

Penmaknpjata v Mcrnpaka pakOIWCUTE HA CTPYYHUTE DelleH3Uu; pelieH3eHTuTe U Pemakipjara
ja onpenenyBa fAedUHUTHBHATA KaTeropusallyja Ha PAKOMUCOT Koj e TpudareH 3a redaTerbe.
Penmakipjara ro 3a/1ps>KyBa IMpaBOTO PAKOIMCUTE [l TH TIeYaT MpemMa pelieH3UpaHuoT IMTPUOPUTET.

YmaTcTBOTO 3a COpa6OTHI/II_H/IT€ Ha A]3 € BO COI'/TaCHOCT CO BaHKYBepCKI/ITe [TpaBMWJjIa 3a U3eTHaYEHN1
6apaH>a 3ad PaKOIIMCUTE KO Ce HpaKaaT 0 6HOM€,HI/IL[I/IHCKI/IT€ CHI/ICE[HI/Ija.

TEKCT HA PAKOIMANCOT

ApXuBM Ha JaBHOTO 37paBje oOjaByBa PaKOIIMCU MUIIYBAHM Ha MAKe[OHCKU ja3sUK, HO MOKHA e
1 TIpYjaBa Ha TPy Ha aHTIMCKA ja3uK. [JOKOJIKY yroTpebaTa Ha KpaTeHKW e Heolxo/Ha, ceKoja
KpaTeHKa Tpeln3Ho ce neuHUpa TIpU MPBOTO I0jaByBame Ha TeKCTOT. CUTe pPaKkormmucu ce
rcrpakaaT BO eJIeKTPOHCKa (hopMa Ha eJlIeKTpOHCKaTa ajijpeca Ha VIHCTUTYTOT 3a jaBHO 37IpaBje
(v.kendrovski@iph.mk; g.ristovska@iph.mk; i.spiroski@iph.mk), co gBOeH Ipope[ 1 HajMHOry 28
penioBU BO cTpaHuIia. JIeBo, Tope U oy Tpeba fia ce ocTaBy c/I000IHa MapriHa ofl HajMaKy 3 CM,
a lecHo of1 2,5 cM. PeHUOT Opoj Ha CTpaHUIIATE Ce MUIITYBa BO AeCHUOT TOPEH arosl. PakonmucoT Ha
TPyAOT Tpeba fa e NpUIpysKeH o MIUCMO Ha IPBUOT aBTOP, CO M3jaBa JleKa MCTUOT TEKCT He e BeKe
objaBeH MM MoJiHeceH/mprdaTteH 3a reyaTere BO IPYTro CrcaHue WK CTpydHa TyoIuKaija 1
€O TIOTBP/Ia ieKa PaKoIMCOT e MperyieflalH U 0flo0peH o CUTe KOABTOPH, OJJHOCHO CO MTpoITpaTHa
IeKapaluja 3a eBeHTyasleH KOHMIMKT Ha MHTePeCH Off HEKOj Off aBTOPUTE.

l3BopHUTE U CTPYUYHUTE TPYAOBU U COOIITYBamkaTa I'o MMaar cjIeqHUOB hopMasieH Pefocie]:

HAC/IOBHA CTpaHa, M3BaJlOK Ha MAaKeJOHCKHM ja3sHK CO KJ/IIV4HH 300pOBH, H3BaJIOK
Ha aHIJINCKH ja3’sHK CO KJIYVYHH 300pOBM, BOBeJl, MaTepujaJi U METOLH, pe3y/ITaTH,
OUCKYCHja, 3aKJIVUYOIH, JINTEpaTypa, IPWIosu (Tabenu, rpadpuiy U CJIMKHA) U JIETeHIU
3a MIPUJIO3UTeE.

HacnoBHa cTpana Tpeba J1a MMa: HAcJIOB Ha MaKeJOHCKM W AHIVIMCKY, MMUbA W TIPe3MMUba
Ha aBTOPUTE, KAKO U MHCTUTYLIUUTE Ha KOU MM IIpUIIaraaT, UMUbaTa Ha aBTOPUTE M HACIOBOT
Ha yCTaHOBATA Ce TOBP3yBAaT CO apariCKyu OPOjKU; aBTOP 3a KOpECHOoHelHja CO CUTe AeTau
(renechoH, e-Man1); KaTeropuja Ha TPYAOT; KAKO U HATIMIIAH MIPUIOHEC 3a TPYIOT OfI CEKOj aBTOP
(umeja, mW3ajH, cobupame Ha TOAATOLM, CTAaTUCTUCTHMUKA 0OpabOTKa, MUIIYBame Ha TPYIOT).
HacnoBoT Tpeba KOHIIM3HO /ia ja M3pas3u coAp:KrMHara Ha TpynoT. Ce Iperopauysa fa ce n30ertnyBa
yroTpebaTta Ha KpaTeHKUTe BO HACTIOBOT.

3BasioKOT Ha MaKeOHCKU ja3uK Tpeba ma copyku HajMHory 350 30opa (M3BOpeH TPyi), OJHOCHO
250 (cTpydeH Tpya) ¥ Ia ce ofHecyBa Ha CUTe OMTHM YMHUTEIM U3HEeCEeH BO TPYLOT: KyC IIPUKa3 Ha
BOBE[IOT U LIeJITa Ha TPYAOT, METOJIOT, OUTHUTE Pe3y/TaTh (CO HyMepPUUKU MO/IaTOLM) U OCHOBHUTE
3aKJIyJOITM. 3aeJTHO CO U3BAJIOKOT, Tpeba fa ce MocTaBaT M HEKOJIKY KIIYUHH, MHAEKCHU 300pOBU
(MarcumyMm 5).

13BaflOKOT Ha aHIJIMCKY ja3UK MOpa [a € 03arjiaBeH co HaCJIOBOT Ha TPYIOT, [IPeBeeH UCTO TaKa
Ha aHIIMCKA jasuk. CoapsKUHATA Ha aHIIMCKUOT U3BAMIOK Tpeba Ja e UIeHTUUYHA CO COOpyKUHaTa
Ha U3BAJOKOT HAa MaKe[OHCKU jasuk. KnyuHute 360poBu Tpeba ga ce Bo corjacHocT co MeSH
(Medical Sibject Headings) nucraTa Ha Index Medicus.



BoBepioT Tpeba fia mpeTcTaByBa KpaToK U jaceH MprKa3 Ha UCITMTYBAHMOT MTPOOJIeM U 1IeJIuTe Ha
HCTPaKyBambeTo, CO HaBelyBarhe Ha eTUUKMOT KOMUTET OJJHOCHO MHCTUTYIIM]jaTa Koja ro ofobpusia
WCIATYBambeTO (KIMHUUKA CTyAuja Koja ce paboTh criopef] TIPUHLIANNATE Ha XeJICUHIIKATa
JeKkapaluja 3a rmalydeHTuTe 1 HUBHUTEe TTpaBa).

Metopaute Tpeba ma OMmaT TOUHO Ha3HAUEHH, 3a Jla Ce OBO3MOKU ITOBTOPYBAE Ha MPUKAKaHOTO
nuctpakyBamwe. OcoOeHO e Ba)KHO Ja Ce IIPelu3UpaaT KpPUTEePUYMHUTEe 3a CcejleKluja Ha
OTICePBUPAHUTE CJIydyau, BOBeJEHUTe MOIUGMUKALMM Ha BeKe II03HATUTEe METOAW, KAaKo U
uneHTngUKaIMja Ha yroTpebeHnuTe JIEKOBU CIIOpPel FeHEePUYHOTO MMe, JO3UTEe M HAUMHOT Ha
aIMUHUCTPALIja.

PesynraTure Tpeba fa ce MpUKaykaT jacHo, 10 JIOTUUeH pefoce]]. PesynraTuTe ce n3HecyBaaT BO
crangapaaute CU equHMIM. Bo TEKCTOT a ce Ha3HAUM OTNTHUMAaTHOTO MECTO Kajle Ke ce BMEeTHAT
tTabenuTe W WIyCTpaLMUTe, 3a Jla ce u3berHe HermoTpeOHOTO IMOBTOPYBakhe Ha M3HECEHUTEe
MoAATOIM. 3HauajHOCTA Ha Pe3yATaTUTe CTATUCTUUKU J1a ce oO6paboTH, CO [eTajeH OIMC Ha
YIIOTPeOEeHNUTEe CTATUCTUUKI METO/IA.

IuckycujaTa Tpeba fa T'M UCTAKHe UMIUIMKALIMUTE Off JOOWEHUTe DPEe3ysTaTH, CIopefieHu Co
MOCTOJHUTE CO3HAHM]A 38 UCTTUTYBAHUOT MPOOJIEM,.

3aksyyouuTe Tpeba ma He oupat rogoaru oz 150 360poBu.

NMnPHUI10O3U

Kako npusor-nokyMeHTalja Ha TPyAOBUTE TIPEJIOKEeHN 3a [TeyaTerme, MOJKe Jla Ce [IocTaBaat 1o
2 Tabenu u 2 miaycrpauun. TabenuTe Tpeba Ia MMaaT CBOj HACJIOB M peleH Opoj Koj ja roBp3yBa
CO TEKCTOT. XOPW3OHTAJIHU W BEPTUKAJIHU JIMHUKM Ha TabejaTa He ce JI03BOJIEHU; O3HAKUTE
Ha KOJIOHWTe BO Tabesiara ce MUIIYBAAT CKpaTeHO WKW CO CMMOOJI, & HUBHOTO 00OjacHyBame ce
MUIIYBA HA IHOTO Ha TabesiaTa, BO BUJL Ha jiereHyia. MyctpaiuuTe ce ocTaByBaaT co pefieH 6poj
KaKo CJIMKa BO IIPHO-Oejia TeXHUKA, a CceKoja cyinKa Tpeba fia e Tpuzpy>KeHa co Oruc (ereHsia)
3a objacHyBame Ha durypata. MukpodoTorpadunre MosKe f1a cofipsKat rnoceOHr 03HAKK BO BU]L
Ha CTpesiku Wi cumbosii. [Tokpaj ommcoT Ha ciMKaTa, Mopa Jla Cce HaBejle U 3roJieMyBambeTo
1 BUJIOT Ha OOemeTo Ha MpernapaTor (aKo Toa BeKe He e HarpaBeHO BO CeKIlyjaTa MaTepujan u
Metozm). Cute o3HaKkK Ha oTtorpadunTe Mopa Jia Ouart JOBOJIHO rojieMHy, 3a J1a MOyKe jacHO Jia
ce pacro3Haar U 1o CMaJlyBakheTo BO TedaTHUIlaTa, [Py HUBHOTO BKJIyUyBakhe BO MedyaTeHaTa
CTpaHuIla Ha CIIMCAHUETO.

NIMTEPATYPA

[lutnpaHaTa jUTeparypa ce IMIIyBa Ha rocebeH JIMCT, OTUYYKaHA BO [ABOEH IMPOpPel, CO PeaHr
OpoeBU criope] pefoceIoT Ha [0jaByBakeTo Ha LIUTATOT HA TeKCTOT Ha TPYIOT. JIutepaTypara ce
LIATHPa Ha CJIeJHMOB HauMH (KpaTeHKM 3a HACJIOBUTE Ha CIlMcaHujaTa Tpeba Jja ce criopes JINCcTara
npudarenu Bo Index Medicus: a) craTujara Bo cricaHue (ce HaBelyBaaT CUTe aBTOPU, KO T MMa
6 MM MMOMAaJIKy; ako I'M MMa IOBeKe ofl 6 ce HaBeyBaaT IPBUTE 3 aBTOPU M Ce JofaBa: U cop.)
Neglia JP Meadows AT, Robison LL et al. Second neoplasms after acute lymphoblastic leukemia
in childhood. N Engl ] Med 1991; 325:1330-6. b) 3aeguauuku aBrop GIVIO (Interdisciplinary group
for cancer care evaluation). Reducing diagnostic delay in breast cancer. Possible therapeutic
implications. Cancer 1986; 58: 1756-61. B) 6e3 aBTOp aHOHMMHO. Breast screening: new evidence.
(Editoriall Lancet 1984; i :1217-8). g) mornasje Bo KHUra win MoHorpadguja Weinstein L, Swartz
MN. Pathogenic properties of invading microorganisms. Vo: Sodeman WA Jr, Sodeman WA, Ed.
Pathogenic physiology: mechanisms of disease. Philadelphia; W B Saunders, 1974: 457-72.

[IpBUTE OTMEUATOLI HA TPYAOBUTE Ce IMpaKaaT Ha aBTOPUTE 3a KOPEKIIWja: aBTOPUTE Ce MOJIKHUI
KOpermpaHu OTIevaToK [1a ro BpaTaT Ha Pepakiujata Ha AJ3 BO pok of 3 meHa. AzpecaTta Ha
Pepnakuujara e: VIHCTUTYT 3a jaBHO 371paBje Ha Pernyoirka Makeonuja, yi. 50 JluBusuja 6p.6, 1000
Cxorije, Test: ++ 389 02 3125 044 e-mail: v.kendrovski@iph.mk ; g.ristovska@iph.mk ; i.spiroski@
iph.mk









