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Abstract

Aim: This study aimed to investigate if the change of serum myeloperoxidase (MPO) level would be
associated with the incidence of coronary artery disease (CAD) in the type 2 diabetic patients. Method:
Eighty-eight (88) Iraqi subjects were grouped into three categories:(29) Type 2 diabetes mellitus patients
and (29) diabetic patients with CAD compared with (30) healthy person. Serum Myeloperoxidase was
performed by using ELISA kit. Fasting blood sugar and lipid profile were done by Roche/Hitachi cobas c
311device. Atherogenic index (Al) and Coronary risk index (CRI) were estimated.

Results: The results of myeloperoxidase (ng/mL) indicate highly significant increase (p<0.01) in the sera
of type 2 diabetic (54.18+22.62) and diabetic with CAD (70.79+£35.90) patients groups in comparison to
that level in control group (29.94+11.11). Meanwhile indicate highly significant differences between T2DM
group and diabetic with CAD group. The results of FBS, HDL, triglyceride, VLDL, CRI and Al indicate
a significant (p< 0.05) differences between all studied groups. While the results of Cholesterol and LDL
indicate no significant (p=>0.05) differences between control, T2DM and diabetic with CAD groups.

Conclusion: Elevated level of MPO are association with the presence of Coronary Artery Disease in type 2

diabetic patients. These findings support a potential role of MPO as an inflammatory marker.
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Introduction

Diabetes is a major global health concern, it is a
metabolic syndrome that manifests a grade of systemic
inflammation, leads to an increase in all-cause mortality
and contributes to the development of number of
cardiovascular  complications®.  Cardiovascular
diseases remain the leading cause of deaths in many
countries globally, including coronary heart disease,
stroke, high blood pressure, and arterial diseases.
Notably, death rates among adults with both heart
disease and diabetes mellitus are 2—4 times higher than
those with heart disease alone, and the mortality rate of
patients with heart disease >65 years of age is ~68%
in conjunction with diabetes®*. Clearly, diabetes very
negatively impacts the progression and outcome of heart
disease, thus understanding the interplay between the
two is an important endeavor for advancing treatment
strategies of patients with diabetic cardiac complication.

Oxidative stress and inflammation play important
roles in the pathogenesis of destabilization of coronary
artery disease (CAD) leading to acute coronary
syndromes (ACS). Previously, there has been a renewed
interest in MPO, a pro-inflammatory enzyme that is
abundant in ruptured plaqueS. Numerous clinical studies
have assessed the utility of inflammatory biomarkers for
characterization cardiovascular disease (CVD) severity
and thus the risk of plaque rupture. Previous research
has focused on aninflammatory markers of which
myeloperoxidase (MPO), released systemically and
locally by activated leukocytes, has shown great promise
6. Prior study hypothesized that MPO can be used as a
diagnostic aid and risk stratification tool in patients
who present to the emergency department with ACS”
Myeloperoxidase (MPO) (EC 1.11.1.7) is a mammalian
enzyme localized in granules of polymorphnuclear
granulocytes and macrophages, MPO is a homodimeric
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protein with a mass of 146 kDa, consisting of two 73
kDa identical and functionally independent monomers
joined by a single disulfide bond at cysteine residue 153.
Each monomer has 2 polypeptide chains: a glycosylated
heavy chain consisting of 467 amino acid residues and a
mass of 58.5 kDa and a light chain with 106 amino acid
residues and a mass of 14.5 kDa®>. Myeloperoxidase
produces reactive oxidants and other free radicals either
through its peroxidasecycle or through a halogenation
cycle, depending up on the substrate availability.
However, any excessive or unregulated production
oftheses oxidants can lead to damage of host cells and

result in several diseases .

Therefore, in this study, the relationship between
MPO levels and the incidence of CAD in patients with
type 2 diabetes was determined.

Method

The study included 88 Iraqi subjects were grouped
into three categories: (29) Type 2 diabetes mellitus
patients and (29) diabetic patients with CAD compared
with (30) healthy person in term of non-diabetic, non-
hypertensive and have no ischemic heart disease.
Patients with Type 1 diabetes, gestational diabetes,
chronic diabetic complication (nephropathy, retinopathy
and neuropathy), type 2 diabetes taking insulin injection,

malignancies were excluded. This studywas designed as
case—control study and done at National Diabetes Center
for Research and Treatment/Mustansiriyah-University.

Serum of Myeloperoxidase was performed using
ELISA kit an enzyme immunoassay for quantitative
in vitro diagnostic measurement, kit manufactured by
Mybiosource. Fasting blood sugar and lipid profile were
done by Roche/Hitachi cobas ¢ 311device. Atherogenic
index (Al) was estimated by Al = log TG \ HDL and
Coronary risk index (CRI)estimated byCRI=TG \ HDL.

Results

The results of myeloperoxidase (ng/mL) indicate
highly significant increase (p<0.01) in the sera of
type 2 diabetic (54.18+22.62) and diabetic with CAD
(70.79+£35.90) patients groups in comparison to that
level in control group (29.94+11.11). Meanwhile
indicate highly significant differences between (T2DM)
and (diabetic with CAD) groups. Table (1) showed
the results of FBS, lipid profile, CRI and Al that
demonstrated a highly significant (P<0.01) differences
of FBS, HDL, triglyceride, CRI and Al, meanwhile the
VLDL result indicate a significant (p< 0.05) differences
of studied groups. While the results of Cholesterol
and LDL indicate no significant (p>0.05) differences
between control, T2DM and diabetic with CAD groups.

Table 1: Mean+SD levels of lipid profile, fasting blood sugar, CRI and Al

Parameter Control T2DM Diabetic with CAD P value
90.88+6.23 180.7+68.86 182.31+£78.8
FBG (mg/dl) 0.00
Range (88.51-93.25) Range (154.53-206.91) Range (152.88-211.74)
164.79+28.52 169.62+47.84 167.29+50.19
Cholesterol (mg/dl) 0.91
Range (153.94-175.64) Range (151.42-187.82) Range (148.54-186.03)
. . 101.25+36.41 151.86+75.40 149.95+86.32
Triglyceride (mg/dl) 0.009
Range (87.40-115.10) Range (123.18-180.54) Range (117.72-182.19)
21.58+8.23 30.32+15.13 29.71+17.51
VLDL (mg/dl) 0.037
Range (18.44-24.71) Range (24.56-36.08) Range (23.17-36.25)
97.75424.11 109.62+38.02 103.06+35.83
LDL (mg/dl) 0.400
Range (88.58-106.93) Range (95.16-124.09) Range (89.68-116.44)
48.94+17.44 31.8448.5 30.33+9.27
HDL (mg/dl) 0.000
Range (42.31-55.58) Range (28.58-35.11) Range (26.87-33.79)
2.26+1.09 5.17+£3.30 5.52+3.26
CRI 0.000
Range (1.85-2.66) Range (3.91-6.43) Range (4.27-6.76)
0.31+0.19 0.63+0.24 0.66+0.27
Al 0.000
Range (0.24-0.38) Range (0.54-0.73) Range (0.55-0.76)
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As shown in Table (2), MPO of type 2 diabetic
patients showed significant negative correlation with
HDL (p<0.05) as shown in Figure (1). The overall
analyze of all groups samples it was observed highly
significant negative correlation with HDL as shown in

Figure (2), while demonstrated a significant positive
correlation with Tri as shown in Figure (3). Meanwhile
CRI and AI were indicated a highly significant positive
correlation with MPO as shown in Figure (4) and (5)
respectively.

Table 2: Pearson correlation analysis of MPO(ng/mL) in studied groups

Parameters T2DM Diabetic with CAD All Groups
FBS (mg/dl) 0.179 0.214 0.418%*
CHO (mg/dl) -0.257 0.106 -0.010
Tri (mg/dl) -0.141 0.253 0.257*
HDL (mg/dl) -0.433* 0.114 -0.372%*
LDL (mg/dl) -0.092 -0.104 -0.025
VLDL (mg/dl) -0.145 0.241 0.215
CRI 0.142 0.224 0.366**
Al 0.055 0.269 0.391%*
*p<0.05, **p<0.01, No asterisk p>0.05
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L ]
90
80
@ R?=0.047
70
£ 60
ab [ ] e o o
= 50 [ ]
o —
e | B B e P T T
0 | T e, R e
L N @ ® @ L 1 ]
20 e .. ® °
_ ° ' ¢
10
0
0 5 10 15 20 25 30 35 40 45 50
HDL (mg/dl)

Figure 1: The correlation between serum MPO with HDL in T2DM.
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Figure 2: The correlation between serum MPO with HDL in all studied groups.
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Figure 3: The correlation between serum MPO with Triglyceride in all studied groups.
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Figure 4: The correlation between serum MPO with CRI in all studied groups.
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Figure 5: The correlation between serum MPO with Al in all studied groups.

Discussion comparison to that level in controlgroup. This finding
was agreement with song p, et al. study, which indicate
thatplasma MPO level was positively correlated
with the degree of coronary artery stenosis in type 2

In this study,the results of myeloperoxidase
indicate a highly significant increase in the sera
of T2DM group and diabetic with CADgroup in
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diabetic patients!®. Also agree with 1. V. Gorudko,
et al., study which reported that myeloperoxidase is
increased activity in the blood can be an additional
marker of oxidative stress and cardiovascular risk in
patients with diabetes mellitus'!. Diabetic patients
are prone to atherosclerosis, which is the major
cause of cardiovascular diseases (CVD), neutrophils
and monocytesplay a key role in atherosclerosis,
leading to chronic inflammatory problems.
Different events andsequences occur during CVD,
which include endothelial dysfunction besides the
formation and rupture of atherosclerotic plaque. In
the arterial wall sub endothelial region, all of these
stages occurduring inflammation, which ultimately
leads to the accumulation and deposition of altered
lipids 2. Atherosclerosis leads to the accumulation
of cholesterol and cholesteryl esters on arterial
walls,whichderived from LDL. Inaddition to this, LDL
retention on these walls triggers an immuneresponse,
resulting in a cascade of production of oxidants and
inflammation'? Plasma LDLinteracts with circulating
MPO, which has been reported to be higher in patients
suffering from atherosclerosis. HOCI reactswith
LDL, which promotes atherogenesis'4. High glucose
stimulates the production of hydrogen peroxide. This
hydrogen peroxide which is a physiological substrate
for Myeloperoxidase is converted to hypochlorous
acid. Thus, high glucose results in increase in
Myeloperoxidase activity'.

The results of cholesterol and LDL indicate no
significant increase between studied groups. This
finding disagreement with Rothangpui, et al., who
shows LDL cholesterol level are higher among the
diabetics with cardiomyopathy compared with those
without cardiomyopathy'®. Also, disagree with
Po-Chung Cheng, et al., who observed an inverse
correlation between plasma LDL-cholesterol and
heart function in individuals with T2DM. Patients with
higher levels of plasma LDL cholesterol had worse left
ventricular function'”. Plasma LDL-cholesterol may
be amodifiable risk factor of heart failure in diabetes.P.
R. Lawler, et al, study that showed cardiovascular
disease events prevalent among individuals with low
or normal LDL, both pretreatment and during statin
therapy'® and Kenneth R Feingold & Carl Gthey
were reported thatln Type 2 diabetes, poor glycemic
control increases triglyceride levels and decreases

2761

HDL cholesterol levels with only modest effects on
LDL cholesterol levels '°. The results of Triglyceride
and VLDL in the sera of T2DMgroup and diabetic
with CADgroup indicate a significant increase in
comparison to that level in the controlgroup. These
finding agreements withAdam Shaver, et al., who’s
indicated thattriglycerides are elevated in diabetic
patients due to an increased dependence on fatty
acid metabolism, and demonstrated that diabetic
patients with CVD patients had significantly elevated
triglyceride levels?®. Triglyceride are negatively
associated with atheroprotective HDL- cholesterol.
The most obvious lipid defect in uncontrolled diabetes
is the elevated level of triglycerides 2!, Increasing TG
in fasting status could be marker for increased level of
remnant lipoprotein particles, which could be directly
atherogenic, and they could penetrate into the vessel
wall and cause inflammation 2.

Results of HDL demonstrated a highly significant
decrease in T2DMgroup and diabetic with CADgroup
in comparison to that level in controlgroup. This
result was in agreement with Rothangpui, et al.,
who indicated that serum HDL-cholesterol was
lower among the diabetics with cardiomyopathy
compared with those without cardiomyopathy!®. In
addition, HDL decreased in many CVD patients,
blood level of HDL < 40 mg\dl may be an effective
warning sign for atherosclerotic development 23.
High-density lipoprotein cholesterol is inversely
associated with risk of coronary heart disease’*,
associated to the anti-inflammatory, anti-thrombotic
and anti-oxidant properties as well as to the ability
to support endothelial physiology 2°. Raising plasma
HDL-cholesterol through weight loss and a healthy
diet, by an increased physical activity and, if required,
by proper pharmacotherapy is therefore a legitimate
therapeutic target for the optimal prevention of CHD
in a large proportion of high-risk patients®S,

The results of Coronary risk and atherogenic index of
the studied groups indicated a highly significant increase
of levels in sera of T2DM group and diabetic with CAD
group in comparison to that in (control) group. The result
was in agreement with Domingo O Beltran, et al., who
reported that high level of CRI and Al were associated
with all-cause mortality and risk of hospitalization due
to coronary heart disease?’, also agree with Harini D
Nimmanapalli, etal., study that demonstrated atherogenic



2762

indices were found to be significantly different and The
ratios contribute significantly to the estimation of CVD
risk in type 2 diabetes mellitus*%. Diabetic dyslipidemia
that characterized by an increased TG level and also
decreased HDL-C value, a main feature of lipoproteins
abnormalities in diabetic patients and in turn affects the
results of CRI and Al, which lead to increase risk factors
for developing CVD ?°. There is correlation between
Al and lipoprotein particle size, therefore Al could be
considered as an indicator of atherogenic lipoprotein
status and used as a diagnostic indicator when other
atherogenic parameters appear normal.3

Conclusion

Elevated level of MPO are association with the
presence of Coronary Artery Disease in type 2 diabetic
patients. These findings support a potential role of MPO
as an inflammatory marker.
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