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Background: Type 2 diabetes mellitus (DM2) is suddenly increasing in incidence, and is associated with increase risk for
cardiovascular disease, because of the macrovascular and microvascular injury. Although the main physiological
abnormalities are insulin resistance and impaired insulin secretion, the specific determinants of these metabolic defects
remain uncertain. The experimental evidences suggest that inflammation may play an intermediary role in pathogenesis,
there by linking diabetes with a number of commonly coexisting conditions thought to originate through inflammatory
mechanisms. Serum asymmetric dimethylarginine (ADMA) level is biomarker of endothelial dysfunction and

cardiovascular disease.

Aim: The aim of this study was to evaluate levels of ADMA, and its association with the complications of type 2 diabetic

patients.

Materials and Methods: The ADMA serum levels were measured in 75 of type2 diabetic patients and 75 healthy control
subjects by using high performance liquid chromatography (HPLC).

Results: A statistically significant differences was found in serum levels of ADMA between diabetic and healthy control
groups (p>0.001). Serum levels of ADMA correlated significantly with the levels of (HbA;c %) in type 2 diabetic

patients.

Conclusion: These results suggest that serum ADMA levels directly contribute to the complications of cardiovascular

disease in type 2 diabetic patients.
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Introduction

P atients with type 2 diabetes mellitus have
increased risk of atherosclerosis and its

complications and frequently manifest postprandial

hypertriglyceridemia, which has been shown to be

an indEPendent predictor of coronary artery

disease.™

Endothelial cell dysfunction in large arteries is
an important early event in the pathogenesis of
atherosclerosis.”  Abnormal endothelial cell-
mediated vasodilatation has been demonstrated in
patients with established atherosclerosis and in
healthy subjects with risk factors for atherosclerosis
as well as in patients with type 2 diabetes
mellitus.®! In patients with clinically evident
atherosclerosis or risk factors for atherosclerosis,
reduced endothelial cell-dependent vasodilatory
responses of large arteries have been found and
attributed to diminished synthesis of NO and/or to
increased inactivation of NO in the vessel wall.*
Endothelial cell-mediated brachial artery flow
responses were reported to decline after ingestion
of a high-fat meal in normal subjects and in patients
with type 2 diabetes mellitus.!!

In 1992, Vallance and colleagues®
demonstrated that N€ NC-dimethyl-L-
arginine(asymmetric dimethylarginine [ADMA]) is
detectable in plasma and is an endogenous
competitive inhibitor of NO synthase(NOS).
N® N®'-dimethyl-L-arginine (symmetric
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dimethylarginine [SDMA]) is also found in human
plasma but does not inhibit NO synthesis.®)ADMA
is synthesized in many tissues, including vascular
endothelial cells, and is thought to be derived from
the hydrolysis of methylated proteins.’? ADMA is
excreted by the kidney, and elevated plasma levels
have been found in patients with uremia. Elevated
plasma levels of ADMA have been reported in
animals and patients with hypercholesterolemia and
with atherosclerosis ©® . The purpose of the present
study was to investigate the changes in plasma
ADMA levels that occur in subjects with type 2
diabetes mellitus .

Subjects &d Methods

Subjects:

1- Patients group:- seventy five patients (75)with
type 2 diabetes mellitus with age range (30-60)
years, MeanSD (51.57+10.01) years were attended
the National Diabetes Center, University of AL-
Mustansiriya for treatment and research. The study
conducted in March to September 20009.

All patients were on oral-hypoglycemic agents (i.e.
metformin and/or glibenclamide). Patients with
type 2 diabetes who received insulin injection were
excluded from this study.

2-Controls group: Seventy five (75) apparently
healthy subjects were involved as a controls group
with matching age and sex to the patients group
(mean age 47.6+ 5.78) years.

Iragi J. Comm. Med., Oct. 2010 (4)


http://atvb.ahajournals.org/cgi/content/full/20/9/2039#R1
http://atvb.ahajournals.org/cgi/content/full/20/9/2039#R3
http://atvb.ahajournals.org/cgi/content/full/20/9/2039#R6
http://atvb.ahajournals.org/cgi/content/full/20/9/2039#R9
http://atvb.ahajournals.org/cgi/content/full/20/9/2039#R13
http://atvb.ahajournals.org/cgi/content/full/20/9/2039#R14
http://atvb.ahajournals.org/cgi/content/full/20/9/2039#R14
http://atvb.ahajournals.org/cgi/content/full/20/9/2039#R16
http://atvb.ahajournals.org/cgi/content/full/20/9/2039#R18

Evaluation of a symmetric dimethylarginine in serum of type 2diabetic patients. . Zainab Abdul Wahed et.al

None of the healthy subjects have a history of
coronary heart diseases, renal failure, thyroid
diseases or any metabolic known diseases that
influence on carbohydrate metabolism.

Blood sample:

Twelve milliliters (12ml) of venous blood sample
were taken, using plastic disposable syringes. Two
milliliters were added to an ethylene diamine tetra
acetic acid (EDTA) tube and ten milliliters were
separated by centrifugation at (3000 rpm) for 15
min. the sera were stored frozen at (-20 °C) until
assayed

Each serum sample was analyzed for ADMA, total
cholesterol(TC),triglyceride(TG),highdensitylipopr
oteincholesterol(HDL-C), fasting blood
sugar(FBS), and HemoglobinAlc (HbAc%).

Methods:

-Determination of serum
dimethylarginine (ADMA):
Serum asymmetric dimethylarginine (ADMA)
levels were measured by reversed phase liquid
chromatography  (HPLC)  after  pre-column
derivetization with ortho-phthalaldehyde (OPA) as
described previously by Zeiger etal. 1992 I,

asymmetric

-Determination of Haemoglubin Alc %( HbAlc
%):

HbA,c% was measured by variant ™ (HbA;c%)
program, which intended for determination of
(HbAc%) in human whole blood using lon
Exchange High Performance Liquid
Chromatography (HPLC)2.

The (75) diabetic patients distributed according to
the level (HbA;c%) into three groups depending

on the American Diabetes Association (ADA)
HbA,c% guidelines :

Group 1: (HbAc%) level was less than 7% which
is the goal of the treatment

Group 2: (HbAic%) level between 7%-8%,
clinical intervention is suggested

Group 3: (HbAc%) level is more than 8%, clinical
intervention is recommended.

-Enzymatic methods: were used for measuring
Fasting blood sugar, Triglycerides, Total
cholesterol, High density lipoprotein cholesterol
and estimation of Low density lipoprotein
cholesterol was done by the calculation method of
Friedwald Formulat, also very low density
lipoprotein cholesterol was calculated by (TG/5).

Statistical analysis:

Statistical analysis was done using Excel system
version 2003 and includes descriptive statistics
(mean and standard deviation) and inferential
statistics (t-test) to test the significancy of mean
difference. When P-value was less than 0.05, the
difference is considered statistically significant and
the difference is considered highly significant when
P-value was less than 0.001.

Results:

The results of serum levels of Fasting blood sugar
and (HbA;c%) for type 2 diabetes mellitus showed
a significantly (p<0.001) higher difference when
compared to the healthy controls. Results for serum
lipid profile measurements for both DM & control
groups are summarized in table (1).

Table (1): Fasting blood sugar, (HbA;c%) and lipid profile in diabetic and healthy control groups.

Biochemical testes Control Diabetic t-test, P-value*
N=75 N=75
FBS(mg/dl) 81.75+11.92 227.94465.01 0.001
HbA;c% 3.80+0.82 10.38+1.92 0.001
HDL-C (mg/dl) 48.28+6.32 37.21+6.16 0.001
VLDL-C (mg/dI) 20.0045.51 34.71+6.74 0.001
LDL-C (mg/dl) 84.84+20.31 284.76+135.16 0.001
Atherogenic index 1.780+4.186 8.171+4.186 0.001
Total Cholesterol (mg/dl) 153.12+23.10 356.69+136.94 0.001
Triglyceride (mg/dl) 100.00+27.54 173.56+33.68 0.001

There was a significant reduction of S.HDL-C in
diabetic, while there was significant elevation in
S.LDL-C, S.VLDL-C, total cholesterol, atherogenic
index and triglycerides levels in diabetic when
compared with healthy control groups (p=0.001).
Asymmetric Dimethyl Argnine(ADMA) levels in
the diabetic groups are show highly significant

difference when compared with control group as
shown in table (2).

Also there was a positive correlation between
S.ADMA concentration and (HbA.c%) for diabetic
and healthy control groups as shown in figure 1
and figure 2 respectively.
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Table (2): ADMA concentration ( umol/l )in all diabetic groups and healthy controls according to
(HbAc%) levels.

Diabetic n ADMA pmol/I t-test, P-value
HbACc < 7% 25 0.84+0.012 0.001
HbA,c7%-8% 25 0.97+0.005 0.001
HbA;c >8% 25 1.31+0.031 0.001
Control 75 0.53+£0.004
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Figure (1): Correlation between ADMA level (umol/l) and HbA;c% in diabetic patients.
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Figure (2): Correlation between ADMA level (umol/l) and HbA;c% in healthy controls.

Discussion

Diabetes mellitus is a heterogeneous, multifactorial
and polygenic disease, characterized by insulin
secretory defect of beta cell and insulin resistance
in peripheral tissue which lead to elevated glucose
levels* evaluation of the markers of endothelial
function in type 2 diabetic patients is important in
determining their susceptibility to cardiovascular
disease. The results of this study demonstrated a
significant elevation of ADMA in type 2 diabetic
patients when compared with the well-matched
controls. However, we found a significant
correlation between serum ADMA levels and
HbA;c% in type 2 diabetic patients and healthy
controls. Elevated ADMA level is accepted as an
early marker of the initial stages of atherosclerosis
11t has been demonstrated that ADMA
concentrations were elevated in patients with

cardiovascular and metabolic diseases, includin%
hypertension, lipid disorders, and diabetes mellitus ™
which are the components of metabolic syndrome.
Hyperlipidemia is one of the major risk factor for
cardiovascular disease **1.According to the present
results, there was a significant elevation of serum
total cholesterol and serum triglycerides in patients
with type 2 diabetes mellitus (p=0.001) when
compared with healthy control subjects, and to reduce
this increased risk, multifactorial approach to the
management of type2 diabetes has been advocated.
Recommended lifestyle interventions included reduce
intake of dietary fat, regular participation in light or
moderate exercise, and cessation.*®!

The oxidation of LDL is a very complex procedure
07 The diabetic state alters LDL size and
composition, LDL in postprandial state appears to be
more susceptible to oxidation than fasting LDL.
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Oxidation of LDL leads to alteration of the LDL
apolipoprotein B (apo B) recognition site and in the
unregulated uptake of the LDL by the macrophages
via the scavenger receptor!*®l,
Another important factor in LDL oxidation relates
to ambient HDL concentration. HDL carries
important antioxidant enzymes, paroxanase and
platelet activating factor acetythydrolase, and also it
serves to protect LDL from oxidation in other ways.
HDL also appears to exchange undamaged
phospholipids for oxidized phospholipids in LDL.
HDL from diabetic subjects is less protective
against in vitro oxidation of LDL than HDL from
non-diabetic control subjects™. Lipid profile, which
is altered in the serum of diabetic patient, appears to
be a significant factor in the development of
premature atherosclerosis. The data of this study
showed a significant elevation of LDL-C and a
significantly reduction in HDL-C in patients with
type 2 diabetes mellitus with p-value= 0.001 when
compared with healthy control subjects, this in
according with previous reports2°#!

The present study suggests that serum ADMA
levels directly contribute to the complications of
cardiovascular diseases in type 2 diabetic patients.
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