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Uric Acid in Relation to Type 2 Diabetes 
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ABSTRACT
Introduction:  The role of uric acid in the progression of predia-
betes to diabetes has been known. However, conflicting data 
exist as regards the serum uric acid (UA) levels in type 2 diabe-
tes mellitus, which are associated with risk factors and compli-
cations.

Objective:  The present study was designed to look for any as-
sociation of serum uric acid with hypertension in type 2 diabetes 
mellitus, taking into consideration the relevant clinical, biochem-
ical and the anthropometric data.

Material and methods:  Fifty patients with type 2 diabetes mel-
litus and 50 healthy controls were included in this study. They 
were further divided into different groups, based on the sex, the 
duration of diabetes, and the diabetes which was complicated 
with hypertension.

Results:  The circulatory levels of glucose, total cholesterol and 
triglycerides were found to be elevated in the diabetics of ei-
ther sex as compared to those in the controls. There was no 
significant difference in the serum uric acid levels between the 
diabetics and the non-diabetics, either in males or females. A 
negative correlation was observed between the fasting plasma 
glucose and the serum uric acid levels in both male [r = −0.60] 
and female [r = −0.60] diabetic patients. The serum uric acid lev-
els marginally decreased with an increased duration of diabetes. 
The hypertensive male and female diabetics were found to have 
significantly decreased (P < 0.05) serum uric acid levels as com-
pared to the corresponding non-hypertensive diabetics.  

Conclusion:  It was concluded from the present study that there 
occurs a significant decrease in the serum uric acid levels in hy-
pertensive diabetics (both in males and females) in comparison 
with the non-hypertensive diabetics.
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InTROduCTIOn
Diabetes mellitus is a clinical syndrome which is characterized by 
hyperglycaemia due to an absolute or a relative deficiency of in-
sulin. It may be associated with a number of complications which 
include macro and microvascular diseases. Uric acid (UA) is the 
end product of the purine metabolism. The association between 
the blood glucose and the serum uric acid levels has been known 
for quite some time [1]. A positive association between the serum 
uric acid levels and the development of type 2 diabetes melli-
tus (T2DM) has been reported [2]. In individuals with an impaired 
glucose tolerance, an elevated Serum Uric Acid (SUA) level was 
found to increase the risk for developing T2DM [3].

Uric acid can act as a prooxidant and it may thus be a marker 
of oxidative stress, but it may also have a therapeutic role as an 
antioxidant [4]. Urate, the soluble form of uric acid, can scavenge 
the superoxide and the hydroxyl radicals and it can chelate the 
transition metals [5]. Hyperuricaemia has been also added to the 
set of metabolic abnormalities which are associated with insulin 
resistance and/or hyperinsulinaemia in the metabolic syndrome 
[6]. While an increase in the uric acid levels in prediabetes and 
diabetes was demonstrated by some studies, a declining trend 
of the serum uric acid levels with increasing blood glucose levels 
was observed by other research workers [7]. 

Hypouricaemia has also been implicated in the development of 
diabetic nephropathy [8]. Although some studies have demon-
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strated the role of UA in the progression of prediabetes to dia-
betes, conflicting data exist about the uric acid levels in T2DM, 
which are associated with risk factors and complications [9,10]. 
Thus, the role of UA in the pathogenesis and the development of 
the diabetic complications is controversial. Therefore, the present 
study was designed to look for any association of serum uric acid 
with hypertension in T2DM, taking into consideration the relevant 
clinical, biochemical and the anthropometric data.

MATeRIAlS And MeThOdS 
A cross- sectional study was conducted on 50 patients with known 
type 2 diabetes mellitus and on 50 healthy controls who were in the 
age group of 30 -60 years. The patients were randomly selected 
from the Outpatients Medicine Department of Dr. Pinnamaneni 
Siddhartha Institute of Medical Sciences and Research Founda-
tion, Chinna Avutapalli. The patients and the controls were further 
divided into different groups, based on

(i) The sex of the individual,

(ii) The duration of diabetes - group I (1- 5 years) and group II (5.1-
10 years) 

(iii) The patients with and without hypertension.

The study  was approved by the institutional ethical committee of   
Dr. Pinnamaneni Siddhartha Institute of Medical Sciences and Re-
search Foundation, Chinna Avutapalli. All the data were collected in 
a prescribed proforma and they were compiled. The questionnaire 
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of diabetes and a history of hypertension was more among the 
females than among the males, while smoking and alcohol drinking 
were predominantly seen in the males. Dyslipidaemia in the form of 
increased serum total cholesterol levels was more pronounced in 
the female diabetics and hypertriglyceridaemia was more common 
in the male diabetics [Table/Fig-6].

contained questions regarding the duration of diabetes, the family 
history of diabetes, the dietary history and the history of hyperten-
sion, smoking, alcohol drinking, etc. A criterion for the selection 
of the patients which was included in the study, was that all the 
individuals who gave a history of diabetes and were under treat-
ment with either oral antidiabetic drugs or insulin were considered 
to have diabetes. The patients with a history of gout and cardio-
vascular or renal diseases and those who were on drugs (other 
than antidiabetics) that could alter the blood glucose levels were 
excluded from the study. The controls were non-diabetic, non-hy-
pertensives, non-smokers and non-alcoholics with normal plasma 
glucose levels.

A subject was considered to be on a mixed diet if non-vegetarian 
food was taken three or more than three times per week. The pa-
tients who gave a history of hypertension and were on antihyper-
tensive treatment or whose blood pressure was more than 140/90 
mm of Hg were considered to have hypertension. The height and 
the weight of patients and the controls were measured. The body 
mass index (BMI) was calculated by dividing the weight (Kg) by the 
height (m) squared. By measuring the waist circumference at the 
level of the iliac crest and the hip circumference at the maximal 
horizontal girth between the waist and the thigh, the waist/hip ratio 
(W/H ratio) was calculated.

All the patients were asked to fast overnight for a period of mini-
mum eight hours. The blood samples which were taken for analysis 
were obtained from the antecubital vein. The post-prandial plasma 
glucose samples were collected two hours after the subjects had 
their breakfast. The analysis of plasma glucose was done by the 
glucose oxidase method, while the serum uric acid, cholesterol 
and triglycerides were evaluated by enzymatic methods. These 
tests were performed on a Randox Daytona analyser.   

The statistical analysis was done by the unpaired two tailed ‘t’ test 
and the Pearson’s correlation coefficient by using the NCSS soft-
ware. The data were presented as mean with SEM. The statistical 
significance was kept as a P value of < 0.05. 

ReSulTS
The mean ages (in years) of the male and female diabetic patients 
were 51.5±1.51 and 50.4±1.46 against 43.9±1.60 and 41.8±1.86 
in the controls (males and females) respectively. The BMI, the W/H 
ratio, the fasting and the postprandial plasma glucose (FPG, 2hPG) 
levels and the total serum cholesterol and the serum triglycerides 
levels were higher in the diabetics as compared to the controls in 
both males and females. The serum uric acid levels in the diabetic 
males and females were marginally lower  as compared to those 
in the controls, although this was not statistically significant [Table/
Fig-1].

A negative correlation was observed between the fasting plasma 
glucose and the serum uric acid levels in both male [r = −0.60] and 
female [r = −0.60] diabetic patients [Table/Fig-2],[Table/Fig-3]. The 
serum uric acid levels decreased with an increased duration of dia-
betes, although it was not statistically significant [Table/Fig-4].

The comparison of the non-hypertensive and the hypertensive 
male and female diabetics showed  decreasing serum uric acid 
levels, which was statistically significant (P<0.05). The decrease in 
the uric acid levels was more pronounced in the female diabetics 
(P<0.02) than in the male diabetics (P<0.03) [Table/Fig-5]. 

The percentage of the diabetics who gave a positive family history 

[Table/Fig-1]: Biochemical and anthropometric data Data presented as 
Mean ± SEM *Significant – p<0.05(comparison between controls and 
diabetics in males and females)

[Table/Fig-2]: Correlation (r= -0.60) between fasting plasma glucose 
(FPG) and serum uric acid levels (SUA) in male diabetics   

Variables
Males Females

Controls 25 Diabetics 25 Controls 25 Diabetics 25

Age (yrs) 43.9 ± 1.60 51.5 ± 1.51 41.8  ± 1.86 50.4 ± 1.46

BMI 23.9 ± 0.75 25.2 ± 0.62 25.4  ± 0.77 27.0 ± 0.79

W/H ratio 0.90 ± 0.01 0.92 ± 0.01 0.80 ± 0.01 0.83 ± 0.01

FPG (mmol/l)                        4.5 ± 0.13 8.6 ± 0.48* 4.3  ± 0.12 9.5 ± 0.83*

2hPG 
(mmol/l)                    

6.1 ±  0.19 13.4 ± 0.69* 5.7 ± 0.21 14.4 ± 0.81*

T.Cholesterol 
(mmol/l)           

3.1 ± 0.16 4.2 ± 0.35* 3.3  ± 0.16 4.7 ± 0.33*

Triglycerides 
(mmol/l)                   

1.1 ± 0.04 1.6 ± 0.11* 1.2  ± 0.04 1.5 ± 0.04*

Uric acid 
(μmol/l)                  

314.5 ±
16.48

306.8 ±
14.27

266.0 ±
18.45

250.1±
10.85

[Table/Fig-3]: Correlation (r= - 0.60) between fasting plasma glucose 
(FPG) and serum uric acid levels (SUA) in female diabetics 

[Table/Fig-4]: Serum uric acid levels (μmol/l) associated with duration 
of T2DM Group I :1-5yrs, Group II : 5.1-10 yrs Data presented as 
Mean ± SEM Number in parentheses represent the sample size

Group I II

Female diabetics 285.7±28.68 (15) 236.6±13.76 (10)

Male diabetics 308.5±18.82 (15) 262.5±10.25 (10)
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the incidences of hypertriglyceridaemia, smoking, and alcohol 
drinking were more in the male diabetic patients. These findings 
were in corroboration with those of other studies [24]. Although 
it was not statistically significant, the lowering of the serum uric 
acid levels with an increase in the duration of diabetes was ob-
served in our study and this was in agreement  with the findings 
of another study [1]. 

Johnson et al,. in their review, have reported a positive associa-
tion of hyperuricaemia with hypertension in T2DM with complica-
tions [27]. In contrast, a statistically significant decrease in the 
serum uric acid levels in the hypertensive diabetics (both males 
and females) in comparison with the non-hypertensive diabetics, 
was observed in our study. 

As a decrease in the serum uric acid levels was seen with high 
plasma glucose levels/increased glycosuria,  hyperfiltration and a 
decreased antioxidant status, the lowering of the serum uric acid 
levels in diabetes which was complicated with hypertension, as 
was observed in our study, may be of pathogenic significance.

Several factors are known to alter the serum uric acid levels in 
T2DM. From the present study, it appears that uric acid alone 
cannot act as an independent risk marker for type 2 diabetes 
mellitus. Taking up more studies on the renal clearance and the 
uric acid excretion and on the antioxidant status in the hyperten-
sive diabetics, by taking the glycaemic status into consideration, 
may help  in better defining the role of uric acid in type 2 diabetes 
mellitus. Further, as the decrease in the serum uric acid levels is 
more significant in the hypertensive diabetic females with a fam-
ily history of diabetes, it would be pertinent to perform genetic 
studies in order to clarify the gender differences in the serum uric 
acid concentrations in relation to type 2 diabetes mellitus which 
is associated with hypertension.
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T2DM [18,19]. A positive relationship has been described be-
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[Table/Fig-5]: Serum uric acid levels (μmol/l) associated with  
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– p<0.05(comparison between non-hypertensive and hypertensive 
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Group Non-hypertensive Hypertensive
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Male diabetics 311.9 ± 18.58  257.3 ±  8.24*

[Table/Fig-6]: Clinical and biochemical characteristics in T2DM Data 
presented as number of patients with percentages in parentheses

Characteristics Males 25 Females 25

Diet(mixed)                           17 (68) 15 (60)

Family history of diabetes                      7 (28) 11 (44)

Hypercholesterolemia             5 (20)  8 (32)

Hypertriglyceridemia            10 (40)  7 (28)

History of hypertension             10 (40)   16 (64)

History of smoking 6 (24) nil

History of alcohol intake                                    5 (20) nil



www.jcdr.net Shabana S et al.,Uric Acid in T2DM Associated with Hypertension  

Journal of Clinical and Diagnostic Research, 2012 September (Suppl), Vol-6(7): 1140-1143 11431143

[8]  Shichiri, M, Iwamoto H, Marumo F. Diabetic hypouricemia as an indi-
cator of clinical nephropathy. Am J Nephrol.1990;10(2):115-22.

[9] Dehghan A, van Hoek M, Sijbrands JG, Hofman A, Witteman JCM.   
High levels of serum uric acid as a novel risk factor for type 2 diabe-
tes mellitus. Diabetes Care 2008;31: 361–62.

[10]  Hayden MR, Tyagi SC. Uric acid: A new look at an old risk marker 
for cardiovascular disease, metabolic syndrome, and type 2 diabetes 
mellitus: The urate redox shuttle. Nutr and Metab (Lond).2004,1:10.

[11]  Becker BF, Reinholz N, Leipert B, Raschke P, Permanetter B, Ger-
lach E. The roles of uric acid as an endogenous radical scavenger 
and an antioxidant. Chest J. 1991; 100(3):176S-181S.

[12] Javier Nieto FA, Iribarren C, Gross D, Comstock W, Cutler G. The uric 
acid and the serum antioxidant capacity: a reaction to atherosclero-
sis? Atherosclerosis.2000; 148:131–39.

[13] Bagnati M, Cristina P, Cristiana CAU, Roberta B, Emanuele A, Giorgio 
B. When and why a water-soluble   antioxidant becomes pro-oxidant 
during a copper-induced, low-density lipoprotein oxidation : a study 
which was done by using uric acid. Biochem J. 1999; 340: 143-52.

[14] Strasak AM, Rapp K, Hilbe W, Oberaigner W, Ruttmann E, Con-
cin H. The role of serum uric acid as an antioxidant which protects 
against cancer: a prospective study in more than 28 000 old Austrian 
women. Ann Oncol 2007;18:1893-97.

[15]  Maritim AC, Sanders RA, Watkins JB. Diabetes, oxidative stress, and 
antioxidants: a review. J Biochem Mol Toxicol; 2003;17:24-38.

[16]  Ceriello A et al.The total radical-trapping antioxidant parameter in 
NIDDM patients. Diabetes Care.1997; 20:2.

[17]  Bonnefont-Rousselot D and associates. Consequences of the di-

abetic status on the oxidant/antioxidant balance. Diabetes Metab 
(Paris). 2000;26:163-76.

[18]  Ishihara M, Shinoda T, Aizawa T et al., Hypouricemia in NIDDM pa-
tients. Diabetes Care .1998;11:10. 

[19] Kanuchi M et al., Hypouricemia in hospitalized diabetics patients. J. 
Nara. Med. Ass. 1997;48,268-72.

[20] Bonsnes RW, Dana ES. On the increased uric acid clearance follow-
ing the intravenous infusion of a hypertonic glucose solution. J Clin 
Invest.1946;25:386-88.

[21] Martín NE, García NV. Hypouricemia and the tubular transport of uric  
acid. Nefrologia. 2011;31(1):44-50.

[22]  Shichiri M, Iwamoto H, Shiigai T. Diabetic renal hypouricemia. Arch 
Intern Med1987:147(2):225-28.

[23]  Gephardt C, Thomas J, Charles F. The uric acid values as related to 
the sex and age. J Am Med Assoc .1964;189(13):136-37.          

[24]  Nan H, Pang Z, Wang S, Gao W. Serum uric acid, plasma glucose  
and diabetes. Diabetes  Vasc Dis Re. 2010;7(1):40-46.

[25] Schmidt MI,Duncan B,  Canani H, Karohi C, Chambers L. The as-
sociation of the waist-hip ratio with diabetes mellitus. Diabetes 
Care.1992;15(7):912-14.

[26] Cook DG , Shaper AG, Thelle  DS, Whitehead TP. Serum uric acid, 
serum glucose and diabetes: relationships in a population study. 
Postgrad Med J. 1986; 62:1001–06.

[27]  Johnson RJ, Kang DH, Feig D, Kivlighn S, Kanellis J, Watanabe S, 
Tuttle KR,  Rodriguez-Iturbe B, Herrera-Acosta J, Mazzali M. Is there 
a pathogenetic role for uric acid in hypertension and cardiovascular 
and renal diseases? Hypertension.2003; 41(6):1183-90.

  
AUTHOR(S):
1. Dr. Shabana S
2. Dr. Sireesha M
3. Dr. Satyanarayana U                                  

PARTICULARS OF CONTRIBUTORS:
1. Associate Professor, Department of Biochemistry,
2. Assistant Professor, Department of Biochemistry, 
3. Director ( Research), Department of Biochemistry,
 Dr. Pinnamaneni Siddhartha Institute of Medical Sciences 

and Research Foundation, Chinna Avutapalli-521286, 
Gannavaram Mdl, Krishna Dt, A.P. India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING 
AUTHOR:
Dr.  Shabana S,
Associate Professor, Department of Biochemistry,  
Dr. Pinnamaneni Siddhartha Institute of Medical Sciences 
and Research Foundation, Chinna Avutapalli - 521286, 
Gannavaram Mdl, Krishna Dt, A.P. India.
Phone: +919848310952
E-mail: shabanashireen2000@yahoo.com

FINANCIAL OR OTHER COMPETING INTERESTS:  
None.

Date of Submission: Jul 07, 2012  
Date of Peer Review: Aug 16, 2012 
Date of Acceptance: Sep 04, 2012

Date of Publishing: Sep 30, 2012


