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ABSTRACT

Background and Aim: Uric acid is a pro-oxidant molecule that might be implicated in increasing oxidative stress and
insulin resistance in type 2 diabetes mellitus patients. Hence, the aim of the study was to assess serum uric acid and
HbA ¢ level (an indicator of glycemic control) in these patients and speculate the association between the two. Meth-
ods: 40 newly diagnosed cases of Type 2 diabetes mellitus (20 males and 20 females) with age ranging between 35-70
years were statistically compared against 40 age and sex-matched healthy subjects with respect to their uric acid and
HbAlc levels. Demographic data like the height and weight of patients was also recorded and statistically compared.
Results: No statistical difference in age, height and weight were observed in type 2 diabetes cases vs. controls indicat-
ing that the groups were comparable. HbAlc and uric acid levels of males and females with type 2 diabetes mellitus
were significantly higher in comparison to normal males and females (controls). Correlation analysis showed a posi-
tive and significant correlation between HbAlc and uric acid levels in male and female cases of type 2 diabetes melli-
tus. Conclusion: Uric acid might have a role in the development or worsening of type 2 diabetes mellitus. However,
further studies are required with a larger sample size to clearly establish the relationship between uric acid and glyce-
mic control in type 2 diabetes mellitus since studies in the literature have shown conflicting results and hence the un-
derstanding of the etiopathogenesis of type 2 diabetes mellitus remains poorly understood with respect to uric acid.
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INTRODUCTION

Type 2 diabetes mellitus is a clinical condition charac-
terized by hyperglycemia and hyperinsulinemia as a
result of insulin resistance in the body. Globally the
prevalence of diabetes mellitus has been dramatically
rising. The International Diabetes Federation (IDF) esti-
mated that globally 1 in 11 adults aged 20-79 years
(415 million adults) had diabetes mellitus in the year
2015 [1]. Over 90% of diabetes mellitus cases are type 2
diabetes mellitus (T2DM) [2,3].

Type 2 diabetes mellitus if not controlled medically, can
lead to a wide array of medical and surgical complica-
tions like nephropathy, cardiovascular disorders, hyper-
tension, obesity, stroke, neuropathies and many such
conditions. Thus, type 2 diabetes mellitus can lead to
multi-organ dysfunction and could be highly debilitating
to the patients afflicted with it leading to decreased life
expectancy. There has been a tremendous amount of
research that has been going on worldwide in exploring
the mechanisms that could lead to an increase in insulin
resistance, the main factor responsible for the develop-
ment of type 2 diabetes mellitus.

It is a well-known fact that type 2 diabetes mellitus is
characterized by increased oxidative stress in the body
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which might lead to an increase in insulin resistance in
the body. So it is rational to think that any biomolecule
that could increase the oxidative stress in the body
might be associated with diabetes mellitus. Uric acid is
a pro-oxidant molecule produced in the body as a result
of purine catabolism and thus might be implicated in
increasing the oxidative stress in the body [4].

In this study, we wanted to explore whether uric acid
levels are altered in patients with type 2 diabetes melli-
tus and if it is so then is it related to the glycemic con-
trol (determined by HbAlc) of the patient or not. Stud-
ies in literature have reported conflicting results with
respect to uric acid levels in type 2 diabetes mellitus,
hence its role is not clear in type 2 diabetes mellitus.
Therefore, the objective of the study was to assess the
serum uric acid concentration and HbAlc level in pa-
tients with type 2 diabetes mellitus and speculate the
association between the two.

MATERIAL AND METHODOLOGY

Study design: It is a case-control study

Ethics approval: The study was approved by the re-
search committee and the institute’s ethics’ committee
for human studies. Informed consent was taken from the
subjects enrolled in the study.

Study population and place: The study was carried out
from January 2014 to March 2015 in the Department of
Biochemistry in collaboration with the Department of
Medicine in Maharishi Markandeshwar Institute of
Medical Sciences and Research, Ambala, India.
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Inclusion criteria: The case group included 40 newly
diagnosed cases of Type 2 diabetes mellitus (20 males
and 20 females) with age ranging between 35-70 years.
The control group comprised of 40 age and sex-matched
healthy subjects (20 males and 20 females). The sub-
jects enrolled in the study were categorized into cases
and controls based on the criteria recommended by the
American Diabetes Association (ADA).

Exclusion criteria: Individuals having any other con-
current disease besides Type 2 DM and those who were
taking any medication were excluded from the study to
avoid confounding results. Anemic individuals and fe-
male subjects who were pregnant were excluded as well
from the study.

Sample size: 40 in case group and 40 in the control
group

Methodology:

The cases were enrolled in the study when they came to
the OPD (of Department. of Medicine) with symptoms
suggestive of type 2 DM. Their blood samples were
collected and analyzed in the Department of Biochemis-
try for fasting and 2 hours postprandial glucose levels
using the glucose oxidase peroxidase enzymatic method
in the autoanalyzer based on turbidimetry. The results
so obtained were used to categorize them into case
groups as per the ADA criteria. Age and sex-matched
healthy volunteers also provided their fasting and post-
prandial blood samples for blood glucose estimation
and, if levels were found to be in the normal range, were
included in the control group for further study. After
categorizing the subjects into case and control group,
their blood samples were analyzed for HbAlc level and
Uric acid concentration. HbAlc level in subjects was
measured using resin columns-based ion-exchange
chromatography. Serum uric acid was estimated turbidi-
metrically in autoanalyzer using enzymatic kits (uricase
method). The demographic data (age, height, weight)
and biochemical data of subjects were recorded for fur-
ther statistical analysis and computation of results.

Statistical analysis: The data was analyzed for normali-
ty. Since the parameters followed a normal distribution,
the data has been as expressed as Mean + SD (standard
deviation). Independent student t-test has been used to
compare parameters between cases and control group.
Pearson’s correlation analysis has been used for deter-
mining the association between HbAlc and uric acid
levels. The statistical work has been carried out using
the software, SPSS version 20. P-value < 0.05 has been
considered statistically significant.

RESULTS

The parameters shown in Table 1 denote the demo-
graphic data of the subjects. There is no statistically
significant difference between the cases and controls
with respect to age, height and weight indicating that the
two groups are comparable.

Table 1shows that HbAlc and uric acid levels were sig-
nificantly higher in males with type 2 diabetes mellitus
in comparison to normal males (controls). Likewise, the
HbAlc and uric acid levels were found to be signifi-
cantly higher in female cases with type 2 diabetes melli-
tus in comparison to normal females (controls). Further
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correlation analysis showed a positive and significant
correlation between HbAlc and uric acid levels in male
and female cases of type 2 diabetes mellitus (Table 2; fig.
1 and 2).

Table 1: Demographic data of type 2 diabetes mellitus
(T,DM) patients and controls.

T,DM

Controls

(N=40) (N=40) P
Age 51.95£12.48 47.85:11.79  0.13
(years)
Height 5374036 5431021 038
(fe.et)
Weight (4781807  64.48410.66  0.89
(Kg)
Male (n=20)
HbAlc(%) 7.960+1.01  4.809+0.45  0.000*
Uricacid 50501 45 44494076  0.001%
(mg/dl)
Female (n=20)
HbAlc(%)  8.084+1.06  4.738+0.60  0.000%
Uricacid 4 c2101 56 3.776£0.71  0.028*
(mg/dl)

*p-value < 0.05 is considered significant

Table 2: Correlation between HbA 1, and uric acid levels
in T,DM in male and female patients.

Correlation P-value
coefficient (r)
Male with Type 2 DM i
(HbA 1, and uric acid) 0.536 0.015
Females with Type 2 DM i
(HbA1, and uric acid) 0.461 0.041

R? Linear = 0.268
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* P-value < 0.05 is considered significant

Fig 1: Correlation between HbA 1, and uric acid levels in
male patients with T, DM

DISCUSSION

The results of our study show that men and women with
type 2 diabetes mellitus exhibit a comparatively higher
level of uric acid in the blood in comparison to controls
which positively correlated with the HbAlc levels. This
could hint the possibility of uric acid playing a role in the
etiopathogenesis of type 2 diabetes mellitus (T2DM).
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Uric acid is a breakdown product of purine catabolism
and acts as a pro-oxidant molecule thereby increasing
the oxidative stress in the body which might contribute
towards the insulin resistance in patients of type 2 dia-
betes mellitus.
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Fig 2: Correlation between HbA 1, and uric acid levels
in female patients with T,DM

Two recently published studies in the literature have
also found a similar positive correlation between uric
acid and HbAlc levels in type 2 diabetes mellitus pa-
tients [5,6]. A study in T2DM patients by Atak BM et al
showed higher uric acid values in patients with poor
glycemic control (high HbAlc) in comparison to pa-
tients with good glycemic control and healthy controls
[7]. Research in literature also shows that therapy to
decrease uric acid level is found to improve insulin re-
sistance and blood glucose levels [8].

There are studies that show that an increased level of
uric acid is found to be associated with other metabolic
conditions as well as atherosclerotic cardiovascular dis-
eases owing to oxidative stress [9,10]. Another study
shows that uric acid has been found to be associated
with insulin resistance and metabolic syndrome [11].
The role of uric acid levels has been implicated in
chronic kidney disease as well in a study conducted by
Johnson RIJ et al [12]. Research has also shown that uric
acid is found to be associated with hypertension [13].

Thus, from the above studies, it is found that the role of
uric acid has been implicated in several metabolic dis-
eases by virtue of its pro-oxidant nature. However, re-
garding its role in diabetes mellitus, it is still not clear
whether an increase in uric acid leads to diabetes melli-
tus or is it that diabetes mellitus associated with hyper-
insulinemia and hyperglycemia leads to decreased ex-
cretion of uric acid via kidneys resulting in higher blood
uric acid concentration. In our study, we found higher
uric acid concentration in type 2 diabetes mellitus like a
few other studies [14-17]. A literature search has also
revealed studies showing no association [18]or an in-
verse relation as well [19]. Another study by Cui Y et al
too found an inverse correlation between serum uric
acid level and HbAlc level in T2DM patients with high
insulin level but no such correlation was found by them
in T2DM patients with low insulin level [20].
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Thus, from the studies available in literature the role of
uric acid in type 2 diabetes mellitus cannot be clearly
ascertained. Hence, the number of studies are required
to be carried out on a large group of patients to clearly
establish the relationship between the uric acid and gly-
cemic control in patients with type 2 diabetes mellitus.
This would help in a better understanding of the eti-
opathogenesis of T2DM and whether uric acid concen-
tration can be used as a predictor for the development or
worsening of T2DM or not. Further studies are also
needed to speculate on the role of uric acid lowering
drugs in improving the glycemic profile of the person to
clarify the role of uric acid in the etiopathogenesis of
T2DM.

CONCLUSION

Male and female patients of type 2 diabetes mellitus
exhibited a significantly higher level of HbAlc and se-
rum uric concentration in comparison to healthy con-
trols. The serum uric acid concentration positively cor-
related with HbAlc level in type 2 diabetes mellitus
prompting that uric acid might have a role to play in the
development or worsening of type 2 diabetes mellitus
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