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KRATAK SADRŽAJ
Uvod  Lipidnaperoksidacijaiantioksidantnisistemisuvažnifaktorikojiučestvujuumetabolizmulipoproteinau
dijabetesu.
Ciq ra da  Ciqradajebiodaseispitajunivolipidaiantioksidantniparametrikodbolesnikasadijabetesomtip2i
mogućiuticajdijabetičkihkomplikacijanaispitivaneparametre.
Me tod ra da  Vrednostilipida,oksidisanogLDL(Ox-LDL)holesterola,glutationperoksidaze(GSH-Px),superoksiddismu
taze(SOD)iinhibitoraaktivatoraplazminogena(PAI-1)određivanesukod50bolesnikasadijabetesmelitusomtip2.Is
pitanicisusvrstaniudvegrupe:naonekodkojihsuzabeleženemikroangiopatskekomplikacijeinabolesnikekodkojih
suovekomplikacijeizostale.Zamerewenavedenihparametarakorišćenisukomercijalnikitovi.
Re zul ta ti  Rezultatisu pokazalistatističkiznačajnovećevrednostitriglicerida(3,12±3,9mmol/l)kodbolesnikasadi
jabetesomtip2negokodzdravihispitanikakontrolnegrupe(1,7±0,9mmol/l).NivoOx-LDLholesterola(84,7±16,9mmol/l)
iaktivnostiSOD(913,4±120,3U/g Hb)bilisuvećikodispitanikaobolelihoddijabetesanegokodispitanikakontrolne
grupe,madarazlikenisubilestatističkiznačajne.Sdrugestrane,kodbolesnikasakomplikacijamadijabetesavredno
stiLDLholesterola,PAI-1,SODiGSH-Pxbilesupovišene,alineznačajnouodnosunaispitanikesizostankomkomplika
cija.VrednostitrigliceridaiOx-LDLholesterolabilesunižekodbolesnikasakomplikacijamanegougrupiispitani
kakodkojihsukomplikacijeizostale,alistatističkaznačajnostrazlikenijepotvrđena.
Za kqu čak  Navedenirezultatiukazujunamogućnostpromenauantioksidantnomstatusubolesnikasadijabetesomtip2,
posebnoonihsakomplikacijama.

Kquč ne re či:di a be te s mel li tustip2;komplikacijedijabetesa;lipidnistatus;superoksiddismutaza;glutationperoksida
za;inhibitoraktivatoraplazminogena(PAI-1)

UVOD

Di a be tes mel li tus�(di�ja�be�tes�me�li�tus�–�DM)�je�sta�we�
hro�nič�ne�hi�per�gli�ke�mi�je�ko�je�po�ga�đa�2,5-3%�svet�ske�
po�pu�la�ci�je�i�je�dan�je�od�vo�de�ćih�uzro�ka�mor�bi�di�te�ta�
i�mor�ta�li�te�ta�u�sve�tu�[1,�2].�Hi�per�gli�ke�mi�ja�do�vo�di�
do�me�ta�bo�lič�kih�po�re�me�ća�ja�i�ra�znih�kom�pli�ka�ci�ja.�
Po�ve�ća�ni�ok�si�dant�ni�stres�se�ta�ko�đe�uoča�va�kod�oso-
ba�ko�je�pa�te�od�di�ja�be�te�sa.�Po�ve�ća�ne�su�i�pro�iz�vod�wa�
slo�bod�nih�ra�di�ka�la�i�li�pid�na�pe�rok�si�da�ci�ja,�ali�je�
sma�wen�an�ti�ok�si�dant�ni�sta�tus�[3,�4].�Do�raz�vo�ja�hro-
nič�nih�mi�kro�an�gi�o�pat�skih�kom�pli�ka�ci�ja�di�ja�be�te-
sa�do�vo�de�ok�si�dant�ni�stres�i�ne�en�zim�ska�gli�ko�zi�la-
ci�ja.�Po�re�me�ćaj�li�pid�nog�sta�tu�sa�po�go�du�je�po�ve�ća�noj�
ose�tqi�vo�sti�na�li�pid�nu�pe�rok�si�da�ci�ju,�[5],�ko�ja�je�od-
go�vor�na�za�po�ve�ća�we�in�ci�den�ci�je�ate�ro�skle�ro�ze�kod�
bo�le�sni�ka�sa�di�ja�be�te�som�[6].

An�ti�ok�si�dant�ni�si�stem�ukqu�ču�je�en�zim�ske�i�ne�en-
zim�ske�kom�po�nen�te,�sa�sto�ji�se�od�an�ti�ok�si�dant�nih�
mo�le�ku�la�ma�le�mo�le�ku�lar�ne�te�ži�ne,�kao�što�su�glu-
ta�tion-pe�rok�si�da�za�(GSH-Px),�su�per�ok�sid-di�smu�ta-
za�(SOD)�i�ka�ta�la�za�[7].�Ok�si�dant�ni�stres�se�mo�že�
do�ka�za�ti�me�re�wem�we�go�vih�po�ka�za�te�qa�ili�an�ti�ok�si-
dant�nim�mo�le�ku�li�ma.�Ve�ći�na�ob�ja�vqe�nih�stu�di�ja�o�ok-
si�dant�nom�stre�su�u�di�ja�be�te�su�po�ka�za�la�je�kon�tra�dik-
tor�ne�re�zul�ta�te.�Za�be�le�že�ne�su�ne�pro�me�we�ne,�po�vi�še-
ne�i�sni�že�ne�vred�no�sti�SOD�[8],�od�no�sno�sma�we�ne�i�
po�ve�ća�ne�vred�no�sti�GSH-Px�[9-12]�u�od�no�su�na�zdra-
ve�is�pi�ta�ni�ke.

CIQ RADA

Ciq�is�pi�ti�va�wa�je�bio�da�se�pro�ce�ne�ok�si�dant�ni�
stres�i�an�ti�ok�si�dant�ni�sta�tus�bo�le�sni�ka�sa�di�ja�be-
te�som�tip�2�u�od�no�su�na�zdra�ve�is�pi�ta�ni�ke�kon�trol-
ne�gru�pe.�Bu�du�ći�da�je�ok�si�dant�ni�stres�zna�ča�jan�za�
raz�voj�di�ja�be�tič�kih�mi�kro�va�sku�lar�nih�kom�pli�ka�ci-
ja,�is�pi�ti�va�ni�su�i�li�pid�ni�sta�tus,�ok�si�di�sa�ni�LDL�
(Ox-LDL)�ho�le�ste�rol�i�an�ti�ok�si�dant�ni�sta�tus�bo�le-
sni�ka�s�ovim�kom�pli�ka�ci�ja�ma,�od�no�sno�bez�wih.

METOD RADA

Is�pi�ti�va�wem�je�ob�u�hva�će�no�50�am�bu�lant�no�le�če-
nih�bo�le�sni�ka�sa�DM�tip�2,�od�če�ga�20�mu�škog�po�la,�
pro�seč�ne�sta�ro�sti�od�50,47±17,1�go�di�nu,�i�30�že�na,�
pro�seč�ne�sta�ro�sti�od�56,09±15,6�go�di�na.�Kon�trol�nu�
gru�pu�či�ni�lo�je�20�zdra�vih�is�pi�ta�ni�ka,�pro�seč�ne�sta-
ro�sti�od�47,33±15,4�go�di�ne.�Kri�te�ri�ju�mi�za�is�kqu�či-
va�we�bo�le�sni�ka�iz�is�pi�ti�va�wa�bi�li�su:�ar�te�rij�ska�hi-
per�ten�zi�ja,�ko�ro�nar�na�bo�lest,�po�re�me�ća�ji�rit�ma�ra�da�
sr�ca,�ce�re�bro�va�sku�lar�na�obo�qe�wa�i�te�ška�in�su�fi�ci-
jen�ci�ja�je�tre�i�bu�bre�ga.�Svi�is�pi�ta�ni�ci�sa�DM�bi�li�
su�is�kqu�či�vo�na�di�je�tet�skom�re�ži�mu�is�hra�ne�ili�su�
ko�ri�sti�li�oral�ne�an�ti�di�ja�be�tič�ke�le�ko�ve.�Kri�te�ri-
jum�lo�še�me�ta�bo�lič�ke�kon�tro�le�bio�je�ni�vo�gli�ko�zi-
li�ra�nog�he�mo�glo�bi�na�(HBA1c)�ve�ći�od�6,5%.
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Bo�le�sni�ci�sa�DM�su�svr�sta�ni�u�dve�gru�pe�pre�ma�za-
be�le�že�nim�di�ja�be�tič�kim�mi�kro�an�gi�o�pat�skim�kom-
pli�ka�ci�ja�ma.�Od�ukup�no�50�is�pi�ta�ni�ka,�kod�21�su�di-
jag�no�sti�ko�va�ne�mi�kro�va�sku�lar�ne�kom�pli�ka�ci�je,�kod�
20�je�po�tvr�đe�na�di�ja�be�tič�ka�ne�u�ro�pa�ti�ja,�dok�je�kod�
pet�bo�le�sni�ka�of�tal�mo�lo�škim�pre�gle�dom�utvr�đe�na�
di�ja�be�tič�ka�re�ti�no�pa�ti�ja.�Bo�le�sni�ci�sa�DM�ko�ji�bo-
lu�ju�od�ne�fro�pa�ti�je�ni�su�ukqu�če�ni�u�is�pi�ti�va�we.

Ka�da�je�reč�o�bi�o�he�mij�skim�ana�li�za�ma,�ni�vo�tri-
gli�ce�ri�da�je�me�ren�en�zim�skim�ko�lo�ri�me�trij�skim�me-
to�dom�Eli tech,�ni�vo�LDL�ho�le�ste�ro�la�je�od�re�đi�van�pre-
ma�Fri�dval�do�voj�(Fri ed wald)�for�mu�li,�vred�no�sti�Ox-
LDL�ho�le�ste�ro�la�su�me�re�ne�Eli�sa�me�to�dom�(Mer co dia),�
ni�vo�HBA1c�je�me�ren�imu�no�tur�bi�di�me�trij�skim�me�to-
dom�uz�pri�me�nu�ko�mer�ci�jal�nog�ki�ta�(Roc he)�i�si�ste-
ma�Hi tac hi 902 analyser,�ni�vo�glu�ko�ze�je�od�re�đi�van�po-
mo�ću�me�to�da�GOD-PAP,�dok�su�vred�no�sti�in�hi�bi�to-
ra�ak�ti�va�to�ra�pla�zmi�no�ge�na�(PAI-1)�me�re�ne�spek�tro-
fo�to�me�trij�skim�me�to�dom�uz�pri�me�nu�ko�mer�ci�jal�nog�
ki�ta�(Be hring).

Antioksidantni parametri

Ak�tiv�nost�SOD�(U/g Hb)�je�od�re�đi�va�na�te�stom�in-
hi�bi�ci�je�ok�si�dant�ne�re�ak�ci�je�so�li�te�tra�zo�li�ju�ma�na�
500�nm�sa�ko�mer�ci�jal�nim�ki�tom�(Ran dox La bo ra to ri es, 
kit Ran sod su per o xi de di smu ta se).�Ko�e�fi�ci�jent�va�ri�ja�bi-
li�te�ta�iz�me�đu�ese�ja�bio�je�4,2%.�Eri�tro�cit�na�ak�tiv-
nost�GSH-Px�(U/g Hb)�ana�li�zi�ra�na�je�ta�ko�đe�ko�mer�ci-
jal�nim�ki�tom�(Ran sel glu tat hi o ne pe ro xi da se, Ran dox La-
bo ra to ri es)�u�eri�tro�ci�ti�ma�na�340�nm,�me�re�wem�sni�že-
wa�ap�sorp�ci�je NADPH.�Ko�e�fi�ci�jent�va�ri�ja�bi�li�te�ta�
iz�me�đu�ese�ja�bio�je�4%.

Sta�ti�stič�ka�ob�ra�da�vr�še�na�je�pri�me�nom�pro�gra�ma�
SPSS�(Sta ti sti cal Pac ka ge for the So cial Sci en ces Pro gram),�
Stu�den�to�vog�t-te�sta�i�Man-Vit�ni�je�vog�(Mann-Whit-
ney)�U-te�sta.�Ko�re�la�ci�je�su�od�re�đi�va�ne�mul�ti�plom�
re�gre�siv�nom�ana�li�zom.

REZULTATI

Svi�kli�nič�ki�i�bi�o�he�mij�ski�pa�ra�me�tri�pri�ka�za-
ni�su�u�ta�be�li�1.�Kao�što�se�pri�me�ću�je,�sa�mo�su�vred-
no�sti�HBA1c,�gli�ke�mi�je�i�tri�gli�ce�ri�da�(p<0,01)�bi-
le�zna�čaj�no�ve�će�kod�is�pi�ta�ni�ka�sa�DM�u�od�no�su�na�
zdra�ve�is�pi�ta�ni�ke�kon�trol�ne�gru�pe,�in�deks�te�le�sne�
ma�se�(BMI)�se�ni�je�raz�li�ko�vao�me�đu�is�pi�ti�va�nim�gru-
pa�ma,�dok�je�bo�lest�u�pro�se�ku�tra�ja�la�7,18�go�di�na.�Vred-
no�sti�ukup�nog�ho�le�ste�ro�la�i�LDL�ho�le�ste�ro�la�ni�su�se�
zna�čaj�no�raz�li�ko�va�le�iz�me�đu�bo�le�sni�ka�sa�DM�i�zdra-
vih�is�pi�ta�ni�ka.�Ni�vo�Ox-LDL�ho�le�ste�ro�la�bio�je�vi-
ši�u�gru�pi�is�pi�ta�ni�ka�da�DM,�ali�sta�ti�stič�ki�zna-
čaj�na�raz�li�ka�ni�je�uoče�na.�Ak�tiv�no�sti�SOD�i�GSH-Px 
bi�le�je�ne�što�ve�će�kod�oso�ba�sa�DM,�ali�ni�to�ni�je�bi-
lo�sta�ti�stič�ki�zna�čaj�no.�Ta�ko�đe,�ni�je�bi�lo�sta�ti�stič-
ki�zna�čaj�ne�raz�li�ke�u�vred�no�sti�ma�PAI-1�iz�me�đu�bo�le-
sni�ka�sa�DM�i�is�pi�ta�ni�ka�kon�trol�ne�gru�pe.

U�ta�be�li�2�su�pri�ka�za�ni�re�zul�ta�ti�is�pi�ti�va�nih�pa-
ra�me�ta�ra�u�od�no�su�na�za�be�le�že�ne�di�ja�be�tič�ke�mi�kro-
va�sku�lar�ne�kom�pli�ka�ci�je.�Po�re�đe�wem�re�zul�ta�ta�do�bi-
je�nih�iz�gru�pe�is�pi�ta�ni�ka�sa�DM�kod�ko�jih�su�di�jag�no-

TABELA 1.Kliničkiibiohemijskiparametrikodzdravihiispi
tanikasadijabetesomtip2.
TABLE 1. Clinical and biochemical parameters in healthy controls and 
diabetic type 2 patients.

Parametri
Parameters

Kontrolna 
grupa

Controls

Bolesnici 
sa DM tip 2
DM type 2 

patients
Brojispitanika
Number of subjects 20 50

Brojžena/muškaraca
Number of female/male patients 10/10 30/20

BMI(kg/m2) 27.16±8.1 27.27±7.3
TrajaweDM(godine)
Duration of DM (years)  7.18±1.1

HbA1c(%) 5.34±0.59 8.03±2.95*
Glikemija(mmol/l)
Glycemia (mmol/l) 5.26±0.86 9.79±4.25*

Trigliceridi(mmol/l)
Triglycerides (mmol/l) 1.74±0.9 3.12±1.09*

LDLholesterol(mmol/l)
LDL-cholesterol (mmol/l) 3.61±1.56 3.58±0.72

Ukupniholesterol(mmol/l)
Total cholesterol (mmol/l) 5.9±1.88 5.63±0.98

Ox-LDLholesterol(mmol/l)
Ox LDL cholesterol (mmol/l) 79.00±29.26 84.73±16.9

SOD(U/g Hb) 877.14±153.18 913.38±120.36
GSH-Px(U/g Hb) 44.63±13.73 45.04±11.19
PAI-1(U/ml) 2.6±0.35 2.97±1.08

*p<0,01
DM–dijabetesmelitus;BMI–indekstelesnemase;HBA1c–gliko
lizirani hemoglobin;Ox-LDL – oksidisaniLDL;SOD – superok
siddismutaza;GSH-Px–glutationperoksidaza;PAI-1–inhibitor
aktivatoraplazminogena1

* p<0.01
DM – diabetes mellitus; BMI – Body Mass Index; HBA1c – glycolysed 
hemoglobin; Ox-LDL – oxidized LDL; SOD – superoxide dismutase; 
GSH-Px – gluthatione peroxidase; PAI-1 – plasminogen activator in-
hibitor 1

sti�ko�va�ne�kom�pli�ka�ci�je�i�gru�pe�bo�le�sni�ka�sa�DM�kod�
ko�jih�su�one�iz�o�sta�le,�ni�su�uoče�ne�sta�ti�stič�ki�zna�čaj-
ne�raz�li�ke�me�đu�is�pi�ti�va�nim�pa�ra�me�tri�ma,�me�đu�tim,�
vred�no�sti�LDL�ho�le�ste�ro�la,�SOD,�GSH-Px�i�PAI-1�bi-
le�su�ve�će�kod�bo�le�sni�ka�sa�kom�pli�ka�ci�ja�ma.

DISKUSIJA

Zna�čaj�li�pid�ne�pe�rok�si�da�ci�je�i�an�ti�ok�si�dant�nog�
si�ste�ma�ogle�da�se�u�uti�ca�ju�na�ok�si�da�ci�ju�li�po�pro-
te�i�na�i�na�pre�do�va�we�ka�ko�ate�ro�skle�ro�ze,�ta�ko�i�raz-
vo�ja�hro�nič�nih�kom�pli�ka�ci�ja�kod�bo�le�sni�ka�sa�DM.�
Ciq�ove�stu�di�je�je�bio�da�se�ana�li�zi�ra�ju�vred�no�sti�
Ox-LDL�ho�le�ste�ro�la�i�an�ti�ok�si�dant�ni�pa�ra�me�tri,�
te�is�pi�ta�po�ve�za�nost�even�tu�al�nih�od�stu�pa�wa�sa�pri-
su�stvom�DM�tip�2,�od�no�sno�sa�za�be�le�že�nim�mi�kro�va-
sku�lar�nim�kom�pli�ka�ci�ja�ma.�U�do�stup�noj�li�te�ra�tu�ri�
uoče�ni�su�kon�tra�dik�tor�ni�re�zul�ta�ti.

Re�zul�ta�ti�na�šeg�is�pi�ti�va�wa�ni�su�uka�za�li�na�zna-
čaj�nu�raz�li�ku�ni�ti�za�je�dan�is�pi�ti�va�ni�pa�ra�me�tar�
osim�za�gli�ke�mi�ju,�HBA1c�i�tri�gli�ce�ri�de�iz�me�đu�bo-
le�sni�ka�sa�DM�i�zdra�vih�is�pi�ta�ni�ka�kon�trol�ne�gru�pe�
[8].�Spe�ci�fi�čan�pa�ra�me�tar�ok�si�dant�nog�stre�sa�pred-
sta�vqao�je�Ox-LDL�ho�le�ste�rol,�či�ji�je�ni�vo�bio�vi�ši�
kod�bo�le�sni�ka�sa�DM,�ali�sta�ti�stič�ka�raz�li�ka�ni�je�
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bi�la�zna�čaj�na.�Ova�kav�na�laz�ni�je�u�pot�pu�no�sti�kon�zi-
sten�tan�sa�re�zul�ta�ti�ma�ve�ći�ne�ob�ja�vqe�ne�li�te�ra�tu�re�
s�ob�zi�rom�na�to�da�se�kod�bo�le�sni�ka�sa�DM�tip�2�oče�ku-
je�zna�čaj�no�po�ve�ća�ni�ok�si�dant�ni�stres.�Ipak,�re�zul�ta-
ti�ne�kih�stu�di�ja�ta�ko�đe�ne�po�ka�zu�ju�zna�čaj�ne�raz�li�ke�u�
vred�no�sti�ma�Ox-LDL�ho�le�ste�ro�la�kod�oso�ba�obo�le�lih�
od�DM�tip�2�u�od�no�su�na�zdra�ve�is�pi�ta�ni�ke�[9].

Pret�po�sta�vqa�se�da�ok�si�dant�ni�stres�mo�že�bi�ti�
ukqu�čen�u�na�sta�nak�mi�kro�va�sku�lar�nih�kom�pli�ka�ci-
ja�u�di�ja�be�te�su.�U�na�šem�is�pi�ti�va�wu�pa�ra�me�tri�li-
pid�nog�sta�tu�sa�i�Ox-LDL�ho�le�ste�ro�la�ni�su�se�zna�čaj-
no�raz�li�ko�va�li�me�đu�is�pi�ta�ni�ci�ma�sa�po�me�nu�tim�
kom�pli�ka�ci�ja�ma�i�onih�kod�ko�jih�su�te�kom�pli�ka�ci-
je�iz�o�sta�le.�Ovo�se�de�li�mič�no�mo�že�ob�ja�sni�ti�či�we-
ni�com�da�je�DM�kod�is�pi�ta�ni�ka�tra�jao�ma�we�od�10�go-
di�na�(7,18�go�di�na)�i�da�gru�pa�is�pi�ta�ni�ka,�ka�da�je�u�pi-
ta�wu�vred�nost�HBA1c,�ni�je�bi�la�ho�mo�ge�na,�što�ne�is-
kqu�ču�je�do�bru�gli�ko�re�gu�la�ci�ju�kod�ve�ći�ne�bo�le�sni-
ka.�Ovo�je�zna�čaj�no�s�aspek�ta�uti�ca�ja�ne�re�gu�li�sa�nih�
hi�per�gli�ke�mi�ja,�kao�i�tra�ja�wa�DM�tip�2,�ka�ko�na�ni-
vo�ok�si�dant�nog�stre�sa,�ta�ko�i�na�an�ti�ok�si�dant�ni�sta-
tus�bo�le�sni�ka�[10-14].

Iako�se�kod�bo�le�sni�ka�sa�DM�oče�ku�je�sma�we�na�an-
ti�ok�si�dant�na�ak�tiv�nost,�u�do�sad�raz�ma�tra�noj�li�te�ra-
tu�ri�se�na�la�ze�po�da�ci�i�o�po�ve�ća�noj�i�o�sma�we�noj�ak-
tiv�no�sti�SOD�i�GSH-Px�[9-12,�15-18].�U�ne�ko�li�ko�ob-
ja�vqe�nih�stu�di�ja,�kao�i�u�na�šem�is�pi�ti�va�wu,�ni�je�za-
be�le�že�na�sta�ti�stič�ki�zna�čaj�na�raz�li�ka�iz�me�đu�bo�le-
sni�ka�sa�DM�i�zdra�vih�oso�ba�[19-21].�Ra�ni�je�raz�ma-
tra�ni�na�la�zi�Ox-LDL�ho�le�ste�ro�la,�ko�ji�ma�ni�je�po�tvr-
đe�no�zna�čaj�no�po�ve�ća�we�ok�si�dant�nog�stre�sa,�eli�mi-
ni�šu�po�tre�bu�po�ve�ća�ne�od�bra�ne�od�slo�bod�nih�ra�di-
ka�la,�či�me�se�ob�ja�šwa�va�iz�o�sta�nak�oče�ki�va�no�sma�we-
nog�an�ti�ok�si�dant�nog�sta�tu�sa�kod�is�pi�ta�ni�ka�sa�DM.�
Ta�ko�đe,�za�ni�mqiv�je�na�laz�po�vi�še�nih,�ma�da�ne�i�sta-
ti�stič�ki�zna�čaj�nih,�kon�cen�tra�ci�ja�PAI-1�u�pla�zmi�bo-
le�sni�ka�sa�di�ja�be�tič�kim�kom�pli�ka�ci�ja�ma,�što�bi�mo-
glo�bi�ti�zna�čaj�no�za�da�qe�na�pre�do�va�we�ate�ro�skle�ro-
ze�kod�bo�le�sni�ka�sa�DM�tip�2.�Po�vi�še�ne�vred�no�sti�
PAI-1�isto�ta�ko�mo�gu�uti�ca�ti�na�ubr�za�ni�raz�voj�ate-
ro�skle�ro�ze�u�sta�wi�ma�ko�ja�se�od�li�ku�ju�re�zi�sten�ci�jom�
na�in�su�lin�[22].

ZAKQUČAK

Utvr�đe�ne�su�po�vi�še�ne,�ali�ne�i�sta�ti�stič�ki�zna-
čaj�ne,�vred�no�sti�Ox-LDL�ho�le�ste�ro�la�i�an�ti�ok�si�dant-
nih�en�zi�ma�SOD�i�GSH-Px�kod�bo�le�sni�ka�sa�DM�tip�
2�u�od�no�su�na�zdra�ve�is�pi�ta�ni�ke.�Na�ve�de�ni�re�zul�ta-
ti�su�ge�ri�šu�da�bi�mo�gla�po�sto�ja�ti�po�re�me�će�na�rav-
no�te�ža�iz�me�đu�ok�si�dant�nog�i�an�ti�ok�si�dant�nog�si�ste-
ma�kod�oso�ba�obo�le�lih�od�DM�tip�2,�dok�bi�po�ve�ća-
we�ak�tiv�no�sti�is�pi�ti�va�nih�en�zi�ma�mo�gao�bi�ti�kom-
pen�za�ci�o�ni�me�ha�ni�zam�te�la�u�spre�ča�va�wu�ošte�će�wa�
tki�va.

Kod�is�pi�ta�ni�ka�obo�le�lih�od�DM�tip�2�kod�ko�jih�
su�di�jag�no�sti�ko�va�ne�mi�kro�va�sku�lar�ne�kom�pli�ka�ci-
je�za�be�le�že�ne�su�ve�će�vred�no�sti�an�ti�ok�si�dant�nih�en-
zi�ma�SOD�i�GSH-Px,�kao�i�PAI-1�ne�go�kod�bo�le�sni�ka�
kod�ko�jih�su�po�me�nu�te�kom�pli�ka�ci�je�iz�o�sta�le,�ma�da�
sta�ti�stič�ki�zna�čaj�na�raz�li�ka�ni�je�po�tvr�đe�na.�Re�zul-
ta�ti�na�še�stu�di�je�po�ka�zu�ju�zna�čaj�ok�si�dant�no-an�ti�ok-
si�dant�nog�si�ste�ma�u�pro�ce�su�raz�vo�ja�ka�ko�mi�kro�va�sku-
lar�nih,�ta�ko�i�ate�ro�skle�ro�znih�kom�pli�ka�ci�ja�kod�bo-
le�sni�ka�sa�DM.�Na�osno�vu�iz�lo�že�nih�re�zul�ta�ta�mo�že�
se�pret�po�sta�vi�ti�da�je�an�ti�ok�si�dant�ni�ka�pa�ci�tet�u�
di�ja�be�te�su�tip�2�oču�van.�Ipak,�po�treb�ne�su�no�ve�stu-
di�je�ko�je�bi�do�kra�ja�is�tra�ži�le�ulo�gu�li�pid�ne�pe�rok-
si�da�ci�je�i�an�ti�ok�si�dant�nih�od�bram�be�nih�me�ha�ni�za-
ma�u�na�sta�ja�wu�kom�pli�ka�ci�ja�di�ja�be�te�sa.
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Introduction  Lipid peroxidation and antioxidant systems are 
important factors affecting the metabolism of lipoproteins in 
diabetes mellitus.

Objective  The aim of this study was to investigate the lipid 
and antioxidant parameters in type II diabetes mellitus patients, 
and also to determine the effect of diabetic complications on 
these parameters.

Method  Lipid status, Oxidized LDL cholesterol, glutathione 
peroxidase (GSH-Px), superoxide dismutase (SOD) and plas-
minogen activator inhibitor (PAI-1) levels in plasma of 50 type 
II diabetic patients were measured with commercially available 
kits.

Results  The results showed only statistically significant higher 
levels of triglycerides (3.12±3.9 mmol/l) in diabetics compared 
with the controls. Ox-LDL cholesterol (84.7±16.9 mmol/l) and 
SOD activities (913.4±120.3 U/gHb) in type 2 diabetes mellitus 
were higher than those of the controls, but there was no sta-
tistical significance. On the other hand, in patients with diabe-
tes mellitus and complications, LDL cholesterol, PAI-1, SOD and 

GSH-Px activities were higher but not significantly than those 
without complications. Triglycerides and Ox-LDL cholesterol 
were lower in the group of diabetic patients with complica-
tions in comparison to the group without complications.

Conclusion  These results indicate that antioxidant status may 
be affected in type II diabetic patients and that the rise in some 
enzyme activities could be a compensatory mechanism to pre-
vent tissue damage. Our results suggest that the rise in PAI-1 in 
type II diabetics with complications may be a good marker of 
vascular endothelial dysfunction.

Key words: diabetes mellitus type 2; diabetic complications; 
lipids; superoxide dismutase; glutathione peroxidase; PAI-1
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