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ABSTRACT:

Aims: To compare the level of serum uric acid (UA) in type 2 diabetics with a control group
and to demonstrate its relation with other risk factors as age , BMI, duration of diabetes, blood
glucose and total cholesterol level.

Methods: The study was conducted in Al-Wafa Diabetic Clinic in Mosul during the period
from February to May 2007 as a case-control study. A 39 patients of both sexes with type 2
diabetes with a mean + SD age of 51.5+ 11.1 years , and 20 healthy subjects of both sexes
with a mean + SD age of 46.5+15.5 years as a control group. The concentrations of fasting
serum glucose, total cholesterol and UA was determined; BMI was calculated.

Results: BMI, fasting serum glucose, UA and total cholesterol concentrations are significantly
higher (P < 0.001, 0.01 , 0.01 respectively) in type 2 diabetics compared to the control group
with a positive correlation ( r = 0.605 , P < 0.005 ) between serum UA and the duration of
diabetes.

Conclusions: Because serum UA concentration is significantly higher in type 2 diabetics
independent on other factors and as it predicts the occurrence of ischemic heart diseases,
stroke and even renal disease in these patients; therefore, its measurement is recommended.
Since it positively correlated with the duration of diabetes, therefore, the longer the history of
diabetes was, the more frequent measurement should be done.
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umans convert adenosine and
H guanosine into UA®. In mammals
other than higher primates, uricase
converts UA to the water-soluble allantoin.
However, since humans lack uricase, the
end product of purine catabolism is UA®.
Different studies have indicated that
hyperuricemia predicts the development of
ischemic heart disease in non-diabetic

subjects “©

, this applies also to the
patients with type 2 diabetes . Even
“asymptomatic hyperuricemia” have also
demonstrated a remarkable association
with  hypertension, obesity, metabolic
syndrome, kidney disease, and
cardiovascular disease ®*?. And lowering
UA in patients with renal disease and
asymptomatic hyperuricemia resulted in

less progression of their renal problem *
15)

Recent studies in humans found that
elevated serum UA predicts the

development of hyperinsulinemia “®,

1719 type 2 diabetes ™® 9 in

obesity ¢
addition to the development of stroke in
middle-aged patients with type 2 diabetes
independently of other cardiovascular risk

factors 2,

The aim of this study is to compare the
UA concentration in patients with type 2
diabetes with a control group in Mosul city
and its relation with other risk factors as
age, Body Mass Index (BMI), duration of
diabetes, blood glucose and total

cholesterol level in those diabetic patients.

Patients and methods

This study was conducted during the

period from February to May 2007, the
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subjects enrolled in this study were divided
into two groups (group | and II).

Group | composed of 20 apparently
healthy subjects (11males and 9 females),
their ages ranged from (29-77) years with
a mean + SD of 46.5+15.5 years.

Group Il composed of 39 patients (17
males and 22 females) with type 2
diabetes was diagnosed by clinical history
and laboratory investigations who were
attending Al-Wafa Diabetic Clinic in Mosul.
Their ages ranged from (26-73) years with
a mean + SD of 51.5 + 11.1 years. They
have no any evidence of renal,
cardiovascular or stroke attacks. None of
the control and patients had a history of
any cause that may affect their serum UA
concentration.

A complete record of history was
obtained, including name, age, sex,
duration of diabetes, diet and drugs;
measurement of height (Ht) and weight
(Wt) was done for all subjects enrolled in
the study. Fasting blood samples were
obtained from the patients and controls
then blood samples were centrifuged at
3000 rpm for 15 minutes. Estimation of
serum glucose, total cholesterol and UA
was done within one hour of sample
collection in the clinical chemistry
laboratory of the Department of
Biochemistry,  Nineveh  College of
Medicine, by the enzymatic colorimetric
methods using glucose oxidase

(22)

peroxidase®, cholesterol oxidase® and

(23)

uricase methods respectively. The

results were evaluated by statistical

methods including the mean (X),

standard deviation (SD), range (minimum-
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maximum), Linear regression analysis
(Pearson correlation coefficient r) , paired

24, 25, 26) ¢

and unpaired student's t-test ¢
evaluate the relation between different
parameters in group | and Il. Differences
between observations were considered
not significant at p > 0.05. BMI was
calculated by dividing Wt/Ht? %",

Results

There is no significant difference (P>0.05)
in the age between group | and Il
(Table 1).

Fasting serum glucose, UA and total
cholesterol concentrations are significantly
higher in group Il than group | (P < 0.001,
0.01, 0.01 respectively , table 1).

BMI in group Il was significantly higher
than group | (P< 0.001, table 1) .

There is positive correlation (r = 0.605 , p
< 0.005) between serum UA concentration
and the duration of diabetes in group Il
(Fig:1) while there is no significant
correlations with age , BMI , fasting serum

glucose and serum total cholesterol level.

Table 1 : Comparison between different parameters of both groups.

(Values are presented as mean + SD)

Croup | Group Il
Parameter (Control) (Type 2 diabetics) P-Value
n=20 n=39
Age (years) 46.5£15.5 51.5+11.1 NS
BMI (Kg/m?) 26.37+1.79 30.11+4.41 P <0.001
Glucose (mmol/L) 4.36 +0.37 8.79 +2.96 P <0.001
Uric Acid (umol/L) 0.20+0.07 0.28 +0.09 P <0.01
Total Cholesterol 4214068 4.96 +1.06 P <001
(mmol/L)
B
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Fig:1 Correlation between serum uric acid and duration of diabetes in group Il
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Discussion

Measurement of serum UA is important in
type 2 diabetics as it predicts the
development of ischemic heart disease,
stroke and even renal diseases in these
patients independent of other risk factors
(7-13,20) .

In this study it was found that fasting
serum UA concentration was significantly
higher in type 2 diabetics than in control
subjects.

Evidently group Il patients have other
significantly higher risk factors for ischemic
heart diseases in comparison with the
control subjects such as (serum total
cholesterol, blood glucose and BMI) and
even, according to the National Center for
Health Statistics, only 5.13% of group I
patients with BMI within acceptable range
while 61.54% are overweight , 30.77% are
obese and 2.56% are morbidity obese.
However, in this study there is no any
significant correlation between serum UA
and these risk factors. This finding is in
agreement with other studies that showed
serum UA is an independent risk factor in
diabetics not dependent on age, BMI or
plasma glucose concentration 32028

Facchini et al ®, explain the cause of
high UA in elevated insulin resistance on
the basis reported that urinary UA
clearance decreased in proportion to
increases in insulin resistance in normal
volunteers. They attributed that
compensatory hyperinsulinemia in
subjects with insulin resistance possibly

causing decreased renal excretion of UA

© 2006 Mosul College of Medicine

in association with increased sodium
reabsorption.
On the other hand , it was reported that UA

endothelial nitric oxide
(30)

reduces
bioavailability*™, which is essential for insulin-
stimulated glucose uptake in skeletal muscle
(31).

Different studies showed controversy about
the role of UA on vascular complications.
Some concluded that UA is one of the major
endogenous water-soluble antioxidants of the
body ©? and there is an accumulating
evidence that increased oxidative stress is
closely related to diabetes and its vascular

complications ©?

. Thus, high circulating UA
levels may be an indicator that the body is
trying to protect itself from the deleterious
effects of free radicals by increasing the
products of endogenous antioxidants, e.g.,
UA. In addition, UA prevents oxidative
modification of endothelial enzymes and
preserves the ability of endothelium to
mediate vascular dilatation in the face of
oxidative stress ®?. In contrast, other studies
concluded that UA may have a direct role in
the atherosclerotic process, because human
atherosclerotic plaque contains more UA than
in the arteries of the control subjects®?.
Because inflammation is one of the features of

atherosclerosis ©®

, UA crystals may induce
inflammatory responses that are reduced by
lipoproteins which have an ability to bind UA

crystals 8),

Hyperuricemia via purine
metabolism may also promote thrombus
formation. ®” 3 and the elevations of UA
above 4 mg/dl should be considered a "red

flag" in those patients at risk for
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cardiovascular disease and should alert the
clinician to strive to utlize a global risk
reduction program in a team effort to reduce
the complications of the atherogenic process
resulting in the morbid — mortal outcomes of
cardiovascular disease *?.

In conclusions; as UA concentration is
significantly higher in diabetics and as
different studies proved that high UA predicts
the development of ischemic heart disease,
stroke and even renal diseases independent
on other factors, therefore, its measurement is
recommended. As serum UA is positively
correlated with the duration of diabetes,
therefore, the longer the history of diabetes
was, the more frequent serum UA

measurement should be done.
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