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SERUM URIC ACID CONCENTRATION IN PATIENTS
WITH TYPE 2 DIABETES MELLITUS DURING

DIET OR GLIBENCLAMIDE THERAPY
Isam Hamo Mahmood1

ABSTRACT
Objective: To investigate serum uric acid concentration in patients with type 2 diabetes
mellitus.
Methodology:  This is a case control study conducted in Al-Wafa Diabetic Center in Mosul over
a period of one year starting from January 1, 2005 to January 1, 2006. Serum glucose
concentration and uric acid concentration were measured in both control and patient’s groups
(group 1 patients on diet therapy, group 2 patients on glibenclamide therapy and group 3 involve
naturopathic patients).
Results: Serum glucose concentration was high in the diabetic groups as compared with the
control group (P<0.001). Serum uric acid concentration was lower in the diabetic groups as
compared with the control group but do not reach a significant level (P>0.2) except in group-3
(P<0.05). A negative correlation was reported between hyperglycemia and uric acid concentration
of the different groups.
Conclusion: Serum uric acid concentration is slightly reduced in type 2 diabetic patients
particularly in the complicated patients with peripheral neuropathy and this may be due to the
oxidative stress that decreases the antioxidant capacity of the body involving uric acid.
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INTRODUCTION

Over recent years there has been renewed
debate about the nature of the association
between raised serum uric acid concentration
and cardiovascular disease.1 Observational
studies show that serum uric acid concentra-
tions are higher in patients with established
coronary heart disease compared with healthy
controls.2 However, hyperuricaemia is also

associated with possible confounding factors
including elevated serum triglyceride and
cholesterol concentrations, blood glucose,
fasting and post-carbohydrate plasma insulin
concentrations, waist-hip ratio and body mass
index.3-5 About one quarter of hypertensive
patients have co-existent hyperuricaemia6 and
elevated serum uric acid is a consistent feature
of the insulin resistance syndromes, which are
also characterized by elevated plasma insulin
level, blood glucose concentration, serum
triglyceride concentration, raised body mass
index and waist hip ratio.3,7 Hyperuricaemia
has been described as a strong predictor of well
defined cerebrovascular complications (stroke)
in patients with type 2 diabetes.8

An important observation was that uric acid
may function as an antioxidant, which is of
great importance in plasma.9,10  The plasma
concentration of uric acid is almost 10-fold
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higher than other antioxidants, such as
vitamin C and E.11 Moreover; uric acid has
much higher antioxidant capacity,12 Urate (the
soluble form of uric acid in the blood) can
scaverge super oxide, hydroxyl radical, and
singlet oxygen and can chelate transition
metals.9,10 Peroxynitrite is a particularly toxic
product formed by the reaction of super oxide
anion with nitric oxide that can injure cells by
nitrosylating the tyrosine residues (nitro
tyrosine formation) of proteins. Uric acid can
also block this reaction.13 There is currently a
great interest in the potential role of increased
oxidative stress in the development of diabetes
mellitus and its complication.14-16

As uric acid is an antioxidant,12 and is
increased in oxidative stress,17 the present study
was designed to measure serum uric acid
concentration in non - complicated and
complicated type 2 diabetic patients with
peripheral neuropathy treated with diet or
glibenclamide.

PATIENTS AND METHODS

This study was carried out after being
submitted to the local ethic committee of
Nineveh Health Administration for official
approval. It included 120 individuals; compris-
ing of four groups thirty diabetic patients on
diet therapy (group 1), 30 diabetic patients
treated with oral hypoglycemic drug
glibenclamide (group 2), 30 diabetic patients
with diabetic neuropathy diagnosed by the
presence of the symptoms (pain, paresthesia,
numbness) and confirmed by EMG tests of the
nerves treated with glibenclamide (group 3),
and 30 healthy control (group 4).

 The patients were recruited from Al-Wafa
diabetic center in Mosul. The 4 groups were
comparable for age, gender and number of in-
dividuals to exclude the effect of this param-
eter on the trial outcome. The patients included
in the study are those belonging to type 2 dia-
betic patients on diet or hypoglycemic agent
(glibenclamide), those with history of diabetic
neuropathy as in group 3, and those with no
history of other diabetic complications such as
nephropathy, hypertension, cardiac ischemic

disease and peripheral vasculopathy. The
following patients were excluded from study,
patients taking drugs other than glibenclamide
(such as antihypertensive agents, aspirin or
vitamin supplements), those with history of
smoking, pregnant women and those with
current illness (such as hepatic, cardiac or
renal disease).
Biochemical analysis: After an overnight fast,
blood was taken from a forearm vein. The
blood was clotted and immediately centrifuged
to separate serum which was used for the
determination of FBS and serum uric acid con-
centrations. FBS was measured using a glucose
oxidase method18 which is available as a kit
manufactured by Biomaghreb. Serum uric acid
was assessed by uricase enzymatic method,19

using Biomaghreb uric acid kit (Morocco). The
body mass index was calculated as the weight
in kilograms divided by the squared height in
meters (Kgm²)20

Statistical Methods: Paired t-test was used to
compare the results of various parameters
among the studied groups. Linear regression
analysis (Person correlation coefficient, r) was
performed for determining the degree of
association between different parameters. All
values expressed as mean±SD, and P values of
<0.05 were considered to be statistically
significant.

RESULTS

Clinical and biological data of healthy and
diabetic subjects are summarized in Table-I.
Diabetic patients and control have matched
ages as shown by the non-significant differ-
ences between groups when compared with
control group (P > 0.05). The number of male
and female was identical. BMI was statistically
high when compared with control group (P<
0.005). FBS was high in the diabetic group as
compared with the control group (P < 0.001).
Serum uric acid concentration was lower than
control but they do not reach a significant level
(P > 0.2) except in Group-3 (P < 0.05).

Comparison of uric acid between the differ-
ent groups other than the control group
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showed non - significant differences between
uric acid of the glibenclamide and diet groups
(P>0.5), naturopathic group and diet groups
(P>0.1), and naturopathic group and
glibenclamide group (P>0.5).

Table-II shows the relationship between uric
acid and FBS and BMI of the different groups.
Negative correlations were obtained except for
BMI in the glibenclamide and naturopathic
groups where no relationship was obtained
(r= 0.06).

The correlation between serum uric acid and
FBS or serum uric acid and BMI were obtained
statistically from the following equation:
Correlation Coefficient (r) = {“xy-(“ x) (“ y) /
n} / “ {“ x² - (“ x) ² / n} {“ y² - (“ y) ² / n}.

This equation calculate the closeness of
relationship (linear relationship) between 2
variables (x and y), which are in the present
study uric acid and FBS or uric acid and BMI.
The P values were calculated from the follow-
ing equation: t =  r “ n-2 / 1-r² This equation
represent a test for a linear relation between
two variables, x and y. Degree of freedom =
n-2 P value is then obtained from the t- table,
which involves a number of t values and their
P values and degrees of freedom.

DISCUSSION

Although there was a trend towards lower
urate in our patients with NIDDM, this was
not a statistical significance in the non -
complicated constitute patients. Uric acid is a
physiological free radical scavenger.21 In hu-
mans, uric acid is the main plasma antioxidant
followed by vitamin C. Uric acid stabilizes
vitamin C in plasma and protects it from oxi-
dation.22 The significance that reduction in uric
acid concentration in the neuropathic patients
is more than in the non complicated patients
obtained in the present study may be due to
the fact these patients possess higher FBS
compared to non - complicated group. The
higher serum glucose concentration may
increase fractional excretion of urate caused
by an effect of glucose at the renal tubule.

The potent antioxidant properties of urate
have been recognized for many years by free
radical biologists, and urate appears to func-
tion as an antioxidant in vivo.9 Type 2 diabetes
mellitus is associated with oxidative stress and
increased free radical formation.23-25 Oxidative
stress causes reduction of the antioxidant
status of the body.26-28 This may explain the

Table-I: Clinical and biological data of healthy and diabetic subjects.
Groups Age (y) Sex BMI (k/m²) FBS (mmol/L)    Uric acid Duration

     (µmol/L) of disease (y)

On diet 50.37± 6.30 M 18F 12 30.16±4.77 10.58±3.78 338.87± 73.6 4.4± 2.62
(Group-1)
On Glibenclamide 50.66± 5.9 M 18 F 12 30.85± 4.23 10.76±3.93 327.58± 95.65 7.33± 4.26
(Group-2)
With Neuropathy 51.3± 6.08 M 18F 12 30.37± 4.56 12.61± 3.46 313.3± 54.77 9.27± 4.3
(Group-3)
ControlGroup-4 50.7±7.1 M 18    F 12 24.96±4.2 4.97±0.95 359.47± 83.47   ———
(Shift to the bottom: 1,2,3,4)

Table-II: Correlation between serum uric acid concentration and FBS or BMI of the different groups
Group Uric acid FBS (mmol/L) Correlation Uric acid BMI (kg/m²)   Correlation

(µmol/L) Coefficient (r) (µmol/L) Coefficient (r)

Diet (Group-1) 338.87±73.6 10.58±3.78 -0.19P>0.1 338.87±73.6 30.16±4.77 -0.16P>0.2
Glibenclamide 327.58±95.65 10.76±3.93 -0.3P>0.05 327.58±95.65 30.85±4.23  0.06P>0.5
(Group-2)
Neuropathic 313.3±54.77 12.61±3.46 -0.53P<0.005 313.3±54.77 30.37±4.56  0.06P>0.5
(Group-3)
Control 359.47±83.47 4.97±0.95 -0.21, P>0.05 359.47±83.47 24.96±4.2 -0.56P<0.005
(Group-4)
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reduction of serum uric acid in the present
study as uric acid is also regarded as one of
the total antioxidant substance present in the
body.29 The insignificant difference between
serum uric acid concentration between the
three patient groups in the present study may
suggest that glibenclamide is devoid of any ef-
fect on uric acid excretion. It was found that
some drugs may have hyperuricaemia prop-
erties in addition to their therapeutic effects.
A number of studies have shown that
fenofibrate can significantly decrease serum
uric acid levels.30,31 There is some evidence that
atrovastatin exerts a hypouricemic action in
addition to its hypolipidemic capacity.32-34 A
number of newer agents have been shown to
lower serum uric acid levels including
sibutramine, troglitazone, and losartan.35

The negative correlation obtained in the
present study between serum uric acid concen-
tration and FBS may reflect the role of hyperg-
lycemia in the genesis of oxidative stress in the
diabetic patients. It was found that hypergly-
cemia can induce oxidative stress via glucose
auto oxidation and the subsequent formation
of advanced glycation end products, disrup-
tion of the polyol pathway, altered eicosanoid
metabolism and decreased antioxidant
defenses.36,37

The poor correlation obtained in the present
study between uric acid concentration and BMI
of the diabetic patients may suggest a non
effect of the increasesd BMI of the diabetic
patients on uric acid concentration and the
increased body BMI did not affect the VD of
uric acid and consequently its concentration
in the serum.

Many studies revealed hyperuricaemia in
type 2 diabetic patients in the presence of
cardiovascular diseases such as stroke.38 It is
impossible to recognize whether the increase
in serum urate is a predisposing risk factor or
can instead be considered the effect of stroke
itself or both. Other investigators reported that
the alleged great risk of cardiovascular events
or death attributable to hyperuricaemia in
some studies challenges the antioxidant prop-
erties shown by this molecule under different

experimental conditions and the antioxidant
capacity of uric acid is an independent factor
that ameliorate the clinical prognosis of patients
with acute ischemic stroke.39 The increase in
serum uric acid in subjects with cardiovascu-
lar disease might therefore reflect a compen-
satory mechanism to counter the oxidative
stress that occurs in these conditions.17 The
present study concluded that uric acid is slightly
reduced in patients with type 2 diabetes
mellitus particularly in the complicated patients
with peripheral neuropathy and  this may
be due to the oxidative stress that decreases
the antioxidant capacity of the body involving
uric acid.
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