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Abstract
This study was performed to determine osteopontin levels in sera of diabetic patients having acute coronary
syndrome and finding the relationship betweenosteopontin and oxidative stress in the corresponding patients .A
case –controlled study for 60Iraqi diabetic patients (33male and 27 female)with acute coronary syndrome
(STEMI and NSTEMI) and 20 diabetic patients without myocardial infraction were selectedforthisstudy.
Besides,Forty healthy subjects served as control group.The serum levels of Osteopontin
(OPN),HbA1c,SOD,CAT and Malondialdehyde (MDA) were determined for the corresponding patients.The
result obtained were compared with those 40 subject(20male and 20 female) who are apparently healthy
(control group).All the selected patients were non -smokers,non –hypertensive and have no inflammatory
disease which may affected the results of the measured parameters. Osteopontin levels were significantly
increasedin patientswith DM,STEMI and NSTEMIcompared to the controls. The levels of MDA and HbA1Cin
the patients were significantlyhigher compared to the controls whileSOD ,CATwere significantly lower
compared to the controls, and a significant positive was found between osteopontin,HbA1C and MDA and
negative correlation was found with SOD and CAT levels.The increase Osteopentin levels inrelevance to
oxidative stress and HbA1C level may indicate the role of hyperglycemia in the induction of this acute
inflammatory marker which can be considered as a prognostic indicator of diabetic complications especially
diabetic patients with MI.

Key words: OPN,MDA,DM,STEMI,NSTEMI,SOD, CAT and HbA1C,MI.

اﻟﻌﻼﻗﺔ ﺑﯾن اﻟﺟﻬد اﻟﺗﺄﻛﺳدي وﺑروﺗﯾن اﻻوﺳﺗﯾوﺑوﻧوﺗﯾن ﻓﻲ ﻣرﺿﻰ اﻟﺳﻛري اﻟذﯾن ﯾﻌﺎﻧون ﻣن ﻣرض
ﻣﺗﻼزم اﻻﻧﺳداد اﻟﺣﺎد
اﻟﺧﻼﺻﺔ

STEMI) اﺟرﯾت اﻟدراﺳﺔ ﻋﻠﻰ ﺳﺗون ﻣرﯾض ﻋراﻗﻲ اﻟذﯾن ﯾﻌﺎﻧون ﻣن اﻟﺳﻛري ارﺑﻌﯾن ﻣﻧﻬم ﯾﻌﺎﻧون ﻣن ﻣﺗﻼزﻣﺔ اﻟﺷرﯾﺎن اﻟﺗﺎﺟﻲ اﻟﺣﺎد

 ﺗم ﻗﯾﺎس ﻣﺳﺗوﯾﺎت.( اﻟﻰ ﺟﺎﻧب ذﻟك ﻋﻣﻠت أرﺑﻌون أﺻﺣﺎء ﻛﻣﺟﻣوﻋﺔ ﺳﯾطرة)ﻛوﻧﺗرول.( وﻋﺷرون ﻣرﯾض ﯾﻌﺎﻧون اﻟﺳﻛري ﻓﻘطNSTEMI و
 ﻟﻠﻣرﺿﻰ وﺗﻣت ﻣﻘﺎرﻧﺔ اﻟﻧﺗﺎﺋﺞ اﻟﺗﻲ ﺗم اﻟﺣﺻول ﻋﻠﯾﻬﺎ ﻣﻊ ﻣﺟﻣوﻋﻪ اﻟﺳﯾطرةCAT,MDA, ،SOD ،HbA1c ،OPN اﻟﻣﺻل ﻣن اوﺳﺗﯾوﺑوﻧوﺗﯾن
 وﻛﺎن ﺟﻣﯾﻊ اﻟﻣرﺿﻰ اﻟﻣﺧﺗﺎرﯾن ﻟﻬذﻩ اﻟدراﺳﺔ ﻏﯾر ﻣدﺧﻧﯾن وﻻ.(ارﺑﻌون )ﻋﺷرون ذﻛر وﻋﺷرون إﻧﺎث( اﻟذﯾن ﯾﺗﻣﺗﻌون ﺑﺻﺣﺔ ﺟﯾدة )ﻛوﻧﺗرول
.ﯾﻌﺎﻧون ﻣن ﻣرض ارﺗﻔﺎع ﺿﻐط اﻟدم وﻛذﻟك أي ﺣﺎﻟﻪ اﻟﺗﻬﺎب واﻟﺗﻲ ﻗد ﺗؤﺛر ﻋﻠﻰ ﻧﺗﺎﺋﺞ اﻟﻘﯾﺎس
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atherosclerosis in diabetic patients,and in
calcified plaques[11].This protein plays an
important role during both acute and
chronic inflammation.Osteopontin( OPN
)is upregulated in tissues during several
pathological process including atherosclerosis, valve stenosis, myocardial
infarction and rheumatic arthritis[12]. The
putative functions of Osteopontin are bone
mineralization, regulation of immune cell
function, inhibition of calcification,
control of tumor cell phenotype and cell
activation [13]. It is found to be expressed
in smooth muscle cells (SMC)in the
atherosclerotic lesion in angiogenic
endothelial cells and macrophages
[14].Antioxidants, are produced either
endogenously or are derived from dietary
sources. Oxidative stress is defined as the
increased generationof free radicals and/or
the impaired compensatory response of
endogenous antioxidant defenses, both
observed
in
type2
diabetes
[15,16].Malondialdehydeis considered as
an index of oxidative stress,it is end
product of peroxidation ofpoly unsaturated
fatty acid (PUFA) and related esters [17].
Malondialdehyde is a biological marker of
lipid peroxidation caused by oxidative
stress [18].It reacts with amino groups and
with any ketones or aldehydes from other
sources, for example, attached sugars or
glycation products [19].Some studies
indicated the role of osteopontin in
diabetic patients and its complications but
there is
no previous study indicated
the relationship between oxidative stress
in diabetic in this study we tried to the
relationship of this inflammatory marker
with oxidative stress and chronic
hyperglycemia .In this study ,we tried to
clarify such relationship and elucidate
those changes in diabetic patients with
acute coronary syndrome .

Introduction
iabetes is a metabolic disease
associated with hyperglycemia
which is resulting from defects in
insulin function , insulin level, or both[1].
Chronic hyperglycemia may associated
with long-term damage, dysfunction, and
failure of different organs, such as; eyes,
kidneys, nerves, heart, and blood
vessels[2]. There are two major forms of
diabetes,
type
1diabetes
mellitus
(decreased of insulin production) and type
2diabetes (impaired natural response to
insulin action and Beta-cell dysfunction).
Both
types
lead
to
irregular
hyperglycemia, massive urine production,
thirst, fluid
intake, blurred vision, weight loss,
lethargy, and changes inmetabolism.
T2DM were a complex heterogeneous
groups of metabolic conditions lead to
increase of blood glucose levels due to
impaired in insulin action and/or insulin
secretion[3].UsingHbA1Cpercentage
to
predict the progression ofdiabetes and
demonstrationthat
a
strong,
continuousassociation between HbA1C
and subsequentcomplications[4].HbA1cisa
molecule that isformed via a nonenzymatic glycationprocess, and is
considered a reliable indicator ofthe
glycemic status of the previous 3
months[5].Diabetes
wasshown
to
contribute to the higher incidence and
worse
prognosis
after
myocardial
infarction[6].Osteopontin (OPN) was
secreted as calcium-binding molecule that
has been implicated in both physiological
and pathological events including cellular
immunity,
inflammation,
tumor
progression,
and
cellsurvival[7,8].
Recently OPN may exert important
cardiovascular effects mayconsistent with
its role in other ogenesis, OPN has been
also identified as a component of human
atherosclerotic lesions where it is
produced by cells of the immunological
cells, endothelial, and vascular smooth
muscle cells[9,10]. In a specific way, OPN
wasfound to be highly up regulation in
symptomatic
human
carotid

D

Materials and Methods
Sixty diabetic patients
who were
admitted to coronary care units (CCU) in
Merjan teaching hospital in Hilla city
were selected for this study .Those patient
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were subdivided into three groups as
following
1-Twenty diabetic patients with no
complications.
2-Twenty diabetic patients with ST
segment elevation acute myocardial
infraction and ST segment elevation
(STEMI).
3-Twenty diabetic patients withoutST
segment elevation acute myocardial
infraction and non ST segment elevation
(NSTEMI).
Forty subjects who are apparently healthy
were chosen as control group in this study.
Venous blood samples (5ml)were
withdrawn form patients and control group
using disposable syringe in the sitting
position.Another blood samples were
obtained
from
the
patients
for
determination of HbA1Cusing Fast Ions –
Exchange Resin Separation Method.
Serum level Osteopontin and catalasewere
determined in different subgroups using
sandwich ELISA technique.While serum
Superoxide
dismutase
(SOD)was

determined using Competitive ELISA
technique.,
Serum
Malondialdehyde
(MDA) concentration was determined
according to modified procedure described
by Guidet. and Shah[38].The results were
expressed as a (Mean± SD) by using
descriptive analysis. Student t-test and
linear regression analysis wereused for the
evaluation of the data. Statistical analyses
were performed with SPSSversion
20software.A
p-value(P<0.05)
was
considered to be statistically significant.
Results
1.Changes
in
serum
Osteopontin(OPN)levels in different
groups
The results in table (1)-a showed that
serum osteopontin was significantly higher
in patients group compared with control
group as shown in table .Also there were
significant differences between STEMI
and NSTEMI patients in comparison with
diabetic patients with no myocardial
complication.

Table 1 a:Serum level of OPN in all groups of patient and comparison with control group
Parameter
OPN( ng/ml)

Groups

NO.

M±SD

Range

control

40

5.18±1.26

3.1-6.3

DM
ACS

STEMI+DM

20
20

8.3±3.73
12.79±5.25

5.9-11.5
7.2-19.2

NSTEMI+DM

20

9.42 ± 3.93

6.5-18.4

Table 1 b:Statistical significance of OPN change among different diabetic groups and
control
OPN
Control
DM
STEMI
NSTEMI

Control

DM

STEMI

0.008
0.001
0.001

0.001
0.03

0.005

NSTEMI

significantly higher in patients group
compared with control group as shown in
table. The result also revealeda significant
changes among different subgroups .

2.Changes
in
serum
Malondialdehyde(MDA)
levels
in
different groups.
The results in tables (2)-a showed that
serum Malondialdehyde levels was
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Table 2 a:Serum level of in MDA all groups of patient and comparison with control group
Parameter
MDA( µM)

Groups
control
DM

NO.

M±SD

Range

40
20

2.75±0.21
4.41± 0.65

2.1-3.5
3.2-5.1

STEMI+DM

20

6.42±0.95

5.3-7.0

NSTEMI+DM

20

٥.٧٦ ±0.74

4.5-6.2

ACS

Table 2 b:Statistical significance of MDA change among different diabetic groups and
control
MDA
Control
DM
STEMI
NSTEMI

Control
0.001
0.001
0.001

DM

0.0001
0.0001

STEMI

NSTEMI

0.001

compared with control group as shown in
table.Also
there
were
significant
differences between STEMI and NSTEMI
patients in comparison with diabetic
patients with no myocardial complication.

3. Changes in serum SOD levels in
different groups
The results in (3)-a showed that serum
Superoxide dismutase(SOD) levels was
significantly lower in patients group

Table 3 a:Serum level of in SOD all groups of patient and comparison with control group
Parameter

Groups

NO.

M±SD

Range

SOD(pg/ml)

control

40

2241.65±438.08

2078.2-3763.5

DM
STEMI+DM

20
20

1316.0±154.2
1054.95±215.7

1033.4-1652.9
789.6-1098.7

NSTEMI+DM

20

1193.05±206.59

889.1-1100.4

ACS

Table 3 b:Statistical significance of SOD change among different diabetic groups and
control
SOD
Control
DM
STEMI
NSTEMI

Control

DM

STEMI

0.001
0.001
0.001

0.002
0.01

0.05

NSTEMI

significantly lower in patients group
compared with control group as shown in
table.The result also revealeda significant
changes among different subgroups .

4. Changes in serum Catalase(CAT)
levels in different groups
The results in table (4)-a: showed that
serum
Catalase(CAT)
levels
was

959

Al-Hussieny et al.

MJB-2015

Table 4 a:Serum level of in CAT all groups of patient and comparison with control group
Parameter

Groups

NO.

M±SD

Range

CAT(pg/ml)

control

40

121.02±37.01

72.5-189.3

DM
STEMI+DM

20
20

67.43±18.98
52.71±14.79

55.3-99.9
32.1-75.3

NSTEMI+DM

20

66.46±29.63

44.4-85.7

ACS

Table 4 b: Statistical significance of CAT change among different diabetic groups and control
CAT

Control

DM

STEMI

Control
DM
STEMI
NSTEMI

0.001
0.001
0.001

0.02
0.05

0.02

NSTEMI

patients group compared with control
group as shown in table The result also
revealeda significant changes among
different subgroups .

5.Changes in serum HbA1C levels in
different groups.
The results in table (5)-a showed that
HbA1C levels significantly higher in

Table 5 a: Serum level of in HbA1C all groups of patient and comparison with control
group
parameter

Groups

NO.

M±SD

Range

HbA1C%

control

40

4.570±0.25

4.3-5.1

DM
STEMI+DM

20
20

٧.٣٤±١.٠٣
10.16±3.93

6.1-9.2
8.0-12.2

NSTEMI+DM

20

8.6±

7.1-10.5

ACS

2.39

Table 5 b:Statistical significant of HbA1C change among different diabetic groups and
control
HbA1C
Control
DM
STEMI
NSTEMI

Control

DM

STEMI

0.001
0.001
0.001

0.05
0.05

0.01
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Table (6) showed the correlation
among the measured parameters in
diabetic patient with acute coronary
syndromes(both STEMI and NSTEMI).

6. Correlations between the measured
parameters in patients with MI
6.1.
Correlation
among
studied
parameter

Table 6 : Correlation between all measured parameter study in MI patients (STEMI and
NSTEMI)
Correlations
OPN
MDA
SOD
CAT
HbA1C
BMI
OPN
Pearson
1
ng/ml
Correlation
MDA µM Pearson
.414**
1
Correlation
P =0.008
-.461 **

-.362 *

p=0.003

P=0.02

Pearson
Correlation

-.444 **

-.512 **

Pearson
Correlation

*

.364*

p.=0.03

P=0.03

SOD
pg/ml

Pearson
Correlation

CAT
pg/ml
HbA1C%

1
.347*

1

-.339*

-.324*

1

-.169

-.278

.211

P=0.01
.336

BMI
Pearson
.217
.270
2
Kg/m
Correlation
**. Correlation is significant at the 0.01 level
*. Correlation is significant at the 0.05 level

1

According to this statistical analysis there
is a positive significant correlation
between the levels of OPN versus HbA1C
and levels of OPN versus MDA in diabetic
MI patients is represented in figure (1)
and (2) respectively and a negative
significant correlation between the levels
of OPN versusSODisrepresented in figure
(3)

7. Correlation between osteopontin and
measured parameters in
diabetic
patients with MI.
7.1. Correlation between levels of
osteopontin and MDA, SOD and
HbA1C indiabetic MI patient.
The correlation between the levels of
osteopontin HbA1C,SOD and MDA in
diabetic MI patients is represented in the
table(6).
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Figure 1 :Relationship the level of OPN and HbA1C in diabetic MI patients

Figure 2 :Relationship the levels of OPN and MDA in diabetic MI patients

Figure 3 : Relationship the levels of OPN and SOD in diabetic MI patients
According to this statistical analysis
there is a negative significant correlation
between the levels of MDA versus SOD
and levels of MDA versus CAT in diabetic
MI patients is represented in figure (4) and
(5) respectively and a positive significant
correlation between the levels of MDA
versus HbA1Cis represented in figure (6).

8. Correlation between levels of
Malondialdehyde MDA and SOD ,CAT
and HbA1Cindiabetic MI patient.
The correlation between the level of
MDA versus SOD,CAT and HbA1C in
diabetic MI patients is represented in the
table(6).
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Figure 4 :Relationship of levels of MDA and SOD in diabetic MI patients

Figure 5 : Relationship of levels of MDA versus CAT in diabetic MI patients
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Figure 6 :Relationship levels of MDA versus HbA1C in diabetic MI patients
with the study done by Xieet al.,2001 who
demonstrated that the increased in the OPN
expression in cardiac myositis and cardiac
fibroblasts appears to be due to the
activation of extracellular related kinases
and production of reactive oxygen species
(ROS).
Another study revealed that the increase in
OPN can be attributed to its increased
expression by many cell types especially
macrophages in response to biological
stressors,reported that OPN expression play
are important role in macrophage and
vascular smooth muscle cell migration
besides its relationship to vascular
remodelling and the development of
atherosclerosis[24].
Some investigators by demonstrated that
the OPN has been identified as a prominent
component of human atherosclerotic
lesions where it is synthesized by cells of
the monocyte/ macrophage lineage and to a
lesser extent by endothelial and vascular
smooth muscle cells. Specifically, OPN
was found to be highly up- regulated in
symptomatic human atherosclerosis in
diabetic patient[25,26].
It is noteworthy to mention that the
significant increase in OPN levels in
STEMI and NSTEMI diabetic patients in

Discussion
It is well known that the poor long term
control of hyperglycemia can lead to a wide
range of microvascular (e.g. renal, retinal)
and
macrovascular(primarily
cardiovascular)complications [20].Atherosclerotic
changes in large blood vessels is the major
causes of morbidity and mortality of 80
patients with type 2 DM[21]. Since
cardiovascular disease is a symptomatic in
diabetic
patients
and
its
clinical
manifestation occurs in advanced stage it
becomes necessary to detect some
cardiovascular or atherosclerotic markers in
diabetic patients for the beneficial diagnosis
,better management and prevention of
cardiovascular disease.
Cardiovascular markers must be related
to other different biochemical parameters
to clarify the association between them in
order to get some confirmatory evidence
for the a etiology and the prognosis of
cardiovascular disease[22].
The results in table (1)-a show that a
significant increase in OPN levels in
diabetic patients complications.This assists
in prognosis of the disease and monitoring
the staging the clinical changes in acute
myocardial in fraction (both STEMI and
NSTEMI ). This result is a good agreement
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comparison with its mean value in diabetic
patients with no complications gives a
special consideration for this inflammatory
factor in the prognosis of the disease ,The
results are in good with those reported
demonstrate a significant elevation in
osteopontin levels in patients with angina
pectoris and STEMI patients and NSTEMI
patients[27]. Also,the significant changes
between STEMI and NSTEMI subgroups
gives a good indications for the use of OPN
as a diagnosis marker besides ECG
investigation.
Table (6) show significant positive
correlation between MDA and HbA1CThis
indicates that oxidative stress (is induced
by chronic hyperglycemia) which lead
consequently to increase in acute
inflammatory marker [28].
Oxidative stress is produced due to
imbalance between antioxidant status and
different types of oxidative.MDA is
considered as a good indicator of lipid
peroxidation that may result from increased
free radical generation and suppressed
scavenging mechanism. Our results are in
good agreement with those obtained by
Morrow et al., who found a direct
relationship between MDA and the severity
of acute coronary syndromes.Also, there
was a good extent of similarity with those
obtained by AL-Rubaye who reported the
association between oxidative stress and
some biomarkers of cardiovascular disease.
There was a highly significant negative
correlation between SOD and HbA1C .This
gives a confirmatory evidence for the role
of this antioxidant enzyme in prevention of
cardiovascular disease. the oxidative stress
is defined as the increased generation of
free radicals and/or the impaired
compensatory response of endogenous
antioxidant defenses, both observed in
type2 diabetes. Oxidative stress is a
pathologic condition resulting from either
increased production of free radicals or
decreased levels of antioxidants.The same
trend was observed with catalase but to a
lesser extent. This indicates that SOD play
the major role as an antioxidant enzyme in
diabetic patients .Previous studies indicted

MJB-2015

to the role of those mentioned antioxidant
enzymes in the a
etiology of acute
coronary syndrome in patients with diabetic
mellitus[32,33].
Many previous studies considered these
enzymes as a good markers for
cardiovascular injury in both diabetic and
non–diabetic
patients.Both
enzymes
participated in the destruction of free
radicals and elimination of its harmful
effects SOD convert superoxide anion into
hydrogen peroxide , then catalase reduced
hydrogen peroxide to water.Catalase was
shown to play the predominate role in
controlling the concentration of H2O2 and
consequently protects pancreatic β-cell
from damage by H2O[34- 37].
Also,those investigators concluded
thatlowering of SOD and catalase levels
lead to increased risk for diabetes mellitus
and its complications.
The results of this study insist on the
role of hyperglycemia in the induction of
oxidative stress which consequently lead to
elevation
of
OPN
levels.Therefore
continuous monitoring of HbA1C and
current determination of OPN in diabetic
patients is necessary to assess the extent of
oxidative stress which can be relieved by
the intake of nutritional antioxidant
preparations.
The results also indicated the
importance of determination of serum OPN
levels
in
diabetic
patients
with
cardiovascular
complications
as
a
confirmatory test beside electro cardiographic results.
Conclusion
1.
Myocardial infraction (both STEMI
and NSTEMI )is accompanied by increase
in osteopontin level in diabetic patients
which can be also used as a diagnostic
marker in those patients.
2.
The increase in osteopontin is
caused by oxidative stress which is induced
by chronic hyperglycemia.
3.
The direct correlation among
HbA1C oxidative stress,osteopontin and
antioxidant enzymes gives good indicator
for interrelationship of those parameters in
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both pathogenesis and prognosis of the
disease
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