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ABSTRACT 
Objectives: To assess the effect of glibenclamide and metformin on serum uric acid level in 
patients with type ٢ diabetes. 
Study design: Case control study. 
Subjects and Methods: This study was conducted from March ٢٠٠٩ to January ٢٠١٠. 
Fasting blood sugar  and serum uric acid level were measured in patients suffering from type-
٢ diabetes mellitus who were referred to Al-Wafa Diabetic Center in Mosul City. Group ٣٢ :١ 
patients on glibenclamide therapy, group ٤٢ :٢ patients on metformin therapy and group ٤٢ :٣ 
patients on combination therapy, group ٣٢ :٤ patients on restricted diet, and ٢٣ apparently 
healthy volunteers, were taken as a control group. 
Results: The study showed a significant increase in the serum uric acid level of the diabetic 
patients as compared with the control. Glibenclamide and/or metformin showed no significant 
difference in the serum uric acid level in patients with type ٢ diabetes mellitus.   
Conclusion: Glibenclamide and/or metformin had no significant effect on serum uric acid 
level in patients with type ٢ diabetes mellitus.   
Keywords: Uric acid, hyperuricemia, type ٢ diabetes mellitus, glibenclamide, metformin. 
 

  الخالصة
ى  وميتفورمين ال عقار رتاثي لدراسة :اهداف البحث ي مصل المرضى       مستوى  عقار الكاليبينكالمايد عل ك ف حامض اليوري

  .المصابين بداء السكري النمط الثاني
  .دراســـــة عينية مقارنة :تصميم الدراسة
  .٢٠١٠الى آانون الثاني ٢٠٠٩من آذار  :فترة الدراسة

ة  ذه الدراساجر :اصواألشخالطرق المتبع ين اذار يت ه رة ب ي الفت اني  ٢٠٠٩ة ف انون الث ى آ ز  .٠١٠٢ال اس ترآي م قي ت
ذين يراجعون    المرضى المصابين بداء السكري النمط الثاني اميعمجل الدممض اليوريك في مصل اح مستوىو  الكلوآوز الل

د الكاليبين تحت عالج   مريض  ٣٢ من المجموعة االولى :مرآز الوفاء للسكري  ة  المجموعة ،  كالماي  مريض ٤٢ من  الثاني
ورمينال تحت عالج ة ،ميتف ة المجموع دتحت عالج  مريض ٤٢ من الثالث ورمين مع الكاليبينكالماي ـوالمتف ة  ،اـ  المجموع

  . من االصحاء غير السكريينمريض  ٢٣ و مجموعة الضبطحمية  ال علىمريض  ٣٢ من  الرابعة
ع مجموعة الضبط        السكري النمط  ىاظهر مرض :النتائج  ة م ك آمقارن ي  حامض اليوري ار    .الثاني ارتفاعا ف م يظهر عق ل

داء السكري       الميتفورمين او الكاليبينكالمايد أي تاثير معنوي على مستوى حامض اليوريك في مصل المرضى المصابين ب
   . النمط الثاني
امض اليوريك في مصل الدم في مجموعات المرضى  مستوى ح الكالبينكالمايد على أولمتفورمين ل تأثيراليوجد  :االستنتاج

  . المصابين بداء السكري النمط الثاني
 

ric acid is the final catabolic, 
heterocyclic purine derivative 

resulting from the oxidation of purines in 
humans. Due to the loss of hepatic uricase 
activity during human evolution, uric acid 
is excreted as such and is not further 
metabolized into carbon dioxide and 
ammonia. A major mechanism underlying 
hyperuricemia is impaired renal excretion 
of urate١. There has been growing interest 

in the association of hyperuricemia with 
hyperglycemia٢. Uric acid may be a 
marker of oxidative stress٣ and may have a 
potential therapeutic role as an 
antioxidant٥ ,٤. Like other strong reducing 
substances such as ascorbate, uric acid can 
also act as a prooxidant particularly at 
elevated levels.  

Patients with non-insulin-dependent 
diabetes mellitus (NIDDM) are at 

U 



Irq  J  Pharm                                                                                               Vol. ١١, No. ٢٠١١ ,١ 
 

   
 

increased risk for cardiovascular diseases 
such as hypertension and stroke. 
Hyperuricemia is a common finding in 
NIDDM, but its significance as an 
independent risk factor for cardiovascular 
disease has remained uncertain٦,٧. Serum 
uric acid level is positively associated with 
the development of type-٢ diabetes 
regardless of various study characteristics. 
Further research should attempt to 
determine whether it is effective to utilize 
serum uric acid level as a predictor of type-
٢ diabetes for its primary prevention٨. 

The association of high serum uric 
acid with insulin resistance has been 
known since the early part of the ٢٠th 
century, nevertheless, recognition of high 
serum uric acid as a risk factor for diabetes 
has been a matter of debate. In fact, 
hyperuricemia has always been presumed 
to be a consequence of insulin resistance 
rather than its precursor٨. Elevated levels 
of uric acid should alert physicians to the 
possibility of insulin resistance. The serum 
uric acid level was associated with insulin 
resistance and plasma glucose levels more 
strongly in females than in males in our 
study population٩. Serum uric acid is 
positively associated with serum glucose in 
healthy subjects١٠.  

Evidence has accumulated indicating 
that the generation of reactive oxygen 
species (oxidative stress) may play an 
important role in the etiology of diabetic 
complications. This hypothesis is 
supported by evidence that many 
biochemical pathways strictly associated 
with hyperglycemia (glucose autoxidation, 
polyol pathway, prostanoid synthesis, 
protein glycation) can increase the 
production of free radicals١١. 

Drugs with other primary uses, that 
have known uricosuric properties which 
decrease serum uric acid levels, such as 
losartan١٢, fenofibrate١٣,١٤, where as 
diuretic١٥ pyrazinamide١٦, elevate serum 
uric acid levels. 
The present study was conducted to 
investigate the effect of glibenclamide and  
 

metformin on serum uric acid level in a 
number of type ٢ diabetic patients. 
 

Patients and methods 
This is a case control study which was 
conducted in the Department of 
Pharmacology, College of Medicine, 
Univrsity of Mosul and Al-Wafa Diabetic 
Center in Mosul from March, ٢٠٠٩ to 
January, ٢٠١٠. Five groups were enrolled 
for this study: the first group included ٣٢ 
type-٢ diabetic patients , their ages ranged 
between ٣٢ to ٧٠ years treated with  
glibenclamide, the second  group included 
٤٢ type ٢ diabetic patients, their ages 
ranged between ٢٧ to ٧٥ years treated with 
metformin, the third group included ٤٢ 
type ٢ diabetic  patients, their ages ranged 
between ٤٢ to ٦٦ years treated with 
combination of these two drugs 
(glibenclamide and metformin),  the fourth 
group included ٣٢ type ٢ diabetic  patients  
on restricted diet therapy only, their ages 
ranged between (٨٥-٢٨ years) and the fifth 
group included ٢٣ apparently healthy 
volunteers participated as a control  group, 
their ages ranged between  ٢٨ to ٥٦ years .  

Five ml of venous blood samples 
were collected from each individual 
(patient and control) after at least ١٢ hours 
fasting. Fasting blood sugar was measured 
using a glucose oxidase method١٧ which is 
available as a kit manufactured by 
Biomaghreb. Serum uric acid was assessed 
by uricase enzymatic method١٨ by using a 
special kit (Biolabo). 
Statistical analysis 
Values were quoted as mean±SE. P < ٠.٠٥ 
was considered to be statistically 
significant.  Unpaired t-test was used to 
compare the data obtained in this study. 
 
Results 
Table ١ shows the characteristics of the 
study participants. The table shows the 
ages of the individual and the number of 
males and females in the five groups. 
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    Comparison between fasting blood sugar 
and serum uric acid  level of 
glibenclamide, metformin, combination 
and diet groups with those of the control 
showed a significant elevation of all 
parameters. Comparison of fasting blood 
sugar and serum uric acid level of 
glibenclamide, metformin and combination 

groups with those of diet showed a 
significant elevation for fasting blood 
sugar and a non significant differences for 
serum uric acid level. Comparison between 
fasting blood sugar and serum uric acid 
level of glibenclamide and metformin, no 
significant differences were found between 
them (Table  ٢). 

 

Table ١.The characteristic of study participants 

Characterstic 
Control 
group 
N=٢٣ 

Glibenclamide 
group 
N=٣٢ 

Metformin 
group 
N=٤٢ 

Combination 
group 
N=٤٢ 

Diet group 
N=٣٢ 

Sex M 

F 

٨ 

١٥ 

٢١ 

١١

٢٠ 

٢٢

٢٣ 

١٩ 

١٩ 

١٣

Age(yr) 
٥٦-٢٨ 

٢.٤± ٤٥ 

٧٠-٣٢. 

٢.٠±٥٠ 

٧٥-٢٧ 

١.٦± ٤٧ 

٦٦-٤٢ 

١.٣±٤٤ 

٨٥-٢٨ 

٢.١±٥٠ 

 

Table ٢. The comparison among different groups 

NS: insignificant, *  P <٠.٠٥, ** P <٠.٠١ 

Parameters Control 
group 

Glibenclamide 
group 

Metformin 
group 

Combination 
group Diet group 

Fasting blood sugar 
( mmol/l) 

All groups and 
Control 

٠.٢٤±٥.٣٢ 
 

١.٢٨±١٢.٨٧** 
 

 
٠.٧٥±١١.٠٢**
 

 
٠.٦٢±١٠.٩٧** 
 

 
٠.٧٤±٩.٧٤**

 

Serum uric acid  
(µmol/l) 

All groups and 
Control 

١٧.٥±٢٦٥.٩٥
٢ 

٢٧.٣٩±٤٠٤.١٨ 
** 

 
٦١.٠١±٤٧٠* 

 

 
٣٨.٣٥±٤٥٢** 
 

 
٢٨.٣٩±٤٦١**
 

Fasting blood sugar 
( mmol/l) 

All groups and Diet 
--- ١.٢٨±١٢.٨٧* 

 
 ٠.٧±١١.٠٢**

 
٠.٦٢±١٠.٩٧*  

 ٠.٧٤±٩.٧٤ 

Serum uric acid  
( mmol/l) 

All groups and Diet 
--- ٢٧.٣٩±٤٠٤.١٨ 

(NS) 
٦١.٠١±٤٧٠.٠٤

(NS) 
٣٨.٣٥±٤٥٢ 

(NS) ٢٨.٣٩±٤٦١ 

Fasting blood sugar 
 ( mmol/l) 

Glibenclamide and 
Metformin 

--- ١.٢٨±١٢.٨٧ 
(NS) 

٠.٧٥±١١.٠٢ 
(NS) --- --- 

Serum uric acid  
 ( mmol/l) 

Glibenclamide and 
Metformin 

--- ٢٧.٣٩±٤٠٤.١٨ 
(NS) 

٦١.٠١±٤٧٠.٠٤
(NS) --- --- 
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Discussion 
Hyperuricemia has previously been 
described as strong predictor of well 
defined cerebrovascular complications in 
patients with type ٢ diabetes٧. 

The present study showed a 
significant elevation of serum uric acid 
level of the diabetic patients as compared 
with the control individuals. The patients 
are hyperglycemic, as evident by the high 
concentration of fasting blood sugar. 

Variations in uric acid levels have 
been increasingly associated with insulin 
resistance, hyperinsulinemia, and 
diabetes٢٠ ,١٩. In ٢٠٠٩, a study was 
conducted by kodama and saito٨ , they 
reported that uric acid levels are higher in 
subjects with prediabetes and early type-٢ 
diabetes than in healthy. In type-٢ diabetes, 
Hyperuricemia seems to be associated with 
the insulin-resistant syndrome and with 
early onset or increased progression to 
overt nephropathy, while hypouricemia is 
associated with worse metabolic control, 
hyperfiltration and a late onset or 
decreased progression to overt 
nephropathy٢٠, Interestingly, serum uric 
acid levels were increased in type ٢ 
diabetic patients and this phenomenon 
seemed to be more profound in male 
diabetic patients ٢١. 

This study is in contrast to the study 
conducted by Gotoh et al, they reported 
that serum uric acid levels in diabetics are 
significantly lower than those in non-
diabetic subjects ٢٢. 

The finding of this  study showed no 
significant difference between serum uric 
acid levels of diet group with 
glibenclamide, metformin group, this 
findings are similar  to those of Luque  et 
al., where they reported that there was  no 
change in serum uric level  observed with 
metformin for treatment of polycystic 
ovary syndrome ٢٣, so as the study done by 
Fruehwald and Oltmanns٢٤. 

In contrast to these results, Gregorio 
and Manfrini in ١٩٩٦, reported that 
metformin lowered uric acid in elderly 
type-٢ diabetic patients٢٥. Gokcel and 

Gumurdulu in research concerning the 
evaluation of the safety and efficacy of 
metformin in the treatment of obesity, they 
reported that metformin administration 
resulted in a significant reduction in serum 
uric acid levels in obese patients٢٦. 
Barskova et al. reported that metformin 
reduce production of uric acid in patient 
with gout and insulin resistant ٢٧.  

The present study revealed that 
glibenclamide had no significant effect on 
serum uric acid levels in patients with 
type-٢ diabetes. These finding are similar 
to the studies conducted by Cheach٢٨, and 
Carvalho et al. ٢٩. There findings might 
indicate that, hypoglycemic agents have no 
effect on the serum uric acid level of the 
diabetic patients and does not affect the 
balance between urate production and renal 
excretion. 
Conclusion glibenclamide, metformin or 
their combination had no significant effect 
on serum uric acid level in patient with 
type ٢ diabetes mellitus as evident by non 
significant differences between patients 
taking these drugs and patients on diet 
only.  
References 

١. Melanie K, Serena S. Meta-Analysis of 
٢٨,١٤١ Individuals Identifies Common 
Variants within Five New Loci That 
Influence Uric Acid Concentrations. 
PLoS Genet. (٦)٥ ;٢٠٠٩: e١٠٠٠٥٠٤. 

٢. Nan H, Pang Z, Wang S. Serum uric  
acid, plasma glucose and diabetes. Diab   
Vasc Dis Res ٤٦-٤٠:(١)٧ ;٢٠١٠. 

٣. Becker BF. Towards the physiological 
function of uric acid. Free Radical Biol 
Med ٣١-٦١٥:(٦)١٤;١٩٩٣.  

٤. Glantzounis GK, Tsimoyiannis EC, 
Kappas AM. Uric acid and oxidative 
stress. Curr Pharm Des 
٥١–٤١٤٥:(٣٢)١١;٢٠٠٥. 

٥. Bruce N., Richard C, Elizabeth S. Uric 
acid provides an antioxidant defense in 
humans against oxidant- and radical-
caused aging and cancer. Bioch 
٦٢-٦٨٥٨:(١١)٧٨;١٩٨١. 

 
 



Irq  J  Pharm                                                                                               Vol. ١١, No. ٢٠١١ ,١ 
 

   
 

 
٦. Chien KL, Hsu HC, Sung FC, et al. 

Hyperuricemia as a risk factor on 
cardiovascular events in Taiwan: The 
Chin-Shan Community Cardiovascular 
Cohort Study. Atherosclerosis 
٥٥-١٤٧:(١)١٨٣;٢٠٠٥. 

٧.   Lehto  S, Niskanen  L, Rönnemaa  T, et 
al. Serum uric acid is a strong 
predictor of stroke in patients with 
non-insulin-dependent diabetes 
mellitus. Stroke ٩-٦٣٥:(٣)٢٩ ;١٩٩٨. 

٨.    Kodama   S, Saito K, Yachi     Y. 
Association between serum uric acid 
and development of type-٢ diabetes. 
Diabetes Care ٤٢-١٧٣٧:(٩)٣٢;٢٠٠٩.  

٩. Chou D, Lin H, Sia S .Gender 
differences in the relationships of 
serum uric level with fasting serum 
insulin and plasma glucose in patients 
without diabetes. Rheumatol 
٦-٥٧١:(٣)٢٠٠١:٢٨. 

١٠. Facchini F, Chen Y, Hollenbeck C. 
Relationship between resistance to 
insulin-mediated glucose uptake, 
urinary uric acid clearance, and 
plasma uric acid concentration. JAMA 
١١-٢٦٦:٣٠٠٨;١٩٩١. 

١١. Giugliano D, Ceriello A, Paolisso G, 
Oxidative Stress and Diabetic 
Vascular Complications. Diabetes 
Care ٦٧–٢٥٧:(٣)١٩ ;١٩٩٦. 

١٢. Daskalopoulou S,  Tzovaras 
V, Mikhailidis D. Effect on Serum 
Uric Acid Levels of Drugs Prescribed 
for Indications other than Treating 
hyperuricaemia. Curr Pharm Des 
٧٥-٤١٦١;(٣٢)١١ ;٢٠٠٥.  

١٣. Desager JP, Hullhoven R, Harvengt C. 
Uricosuric effect of fenofibrate in 
healthy volunteers. J Clin Pharmacol 
٤-٢٠:٥٦٠;١٩٨٠. 

١٤. Harvengt C, Heller F, Desager JP. 
Hypolipidemic and hypouricemic 
action of fenofibrate in various types 
of hyperlipoproteinemias. Artery 
٨٢-٧٣:(١)٧;١٩٨٠. 

١٥. Reyes A. The increase in serum uric 
acid concentration caused by diuretics 
might be beneficial in heart  

 

 
       
         failure. Eur J heart failure 

٧-٤٦١:(٤)٧;٢٠٠٥. 
١٦. Solangi G, zaberti B, shiakh S. 

pyrazinamide induced hyperuricemia 
in pateints taking anti tubercullous 
therapy. JCPSP ١٣٨-١٣٦:(٣)١٤;٢٠٠٤. 

١٧.  Lott J, Turner K. Evaluation of trinder ُ
s glucose oxidase method for 
measuring glucose  in serum and 
urine. Clin Chem ٦٠-٢١:١٧٥٤;١٩٧٥. 

١٨.    Gochman N, Schmitz J. Automated 
determination of uric acid with use of 
an uricase- peroxidase system. Clin 
Chem ٣٤:٦٠;٩.١٩٩٩-١٧:١١٥٤;١٩٧١-
٣. 

١٩. Seghier G,Moruzzo D,Fascetti S 
increase in serum uric acid is 
selectively  associated with stroke in 
type-٢ diabetes. Diabetes care 
١٠٩٥:(٦)٢٥;٢٠٠٢. 

٢٠. Cavallo P. Gentile, L, Repetti, E. 
Hypouricemia and hyperuricemia in 
type ٢ diabetes: two different 
phenotypes. Eur J Clinical 
Investigation ٢١-٣١٨:(٤)٣١;٢٠٠١. 

٢١. Casevic A, Semiz S, Macic C. A 
relevance of uric acid in progression 
of type ٢ diabetes. bosn j basic med 
sci ٩-٥٤:(١) ١٠;٢٠١٠. 

٢٢. Gotoh M, Yatoh M, Iguchi A. Serum 
uric acid concentrations in type ٢ 
diabetes: its significant relationship 
to serum ٥ ,١-anhydroglucitol 
concentrations. Endocr  Regul 
٢٥-١١٩:(٤)٣٩;٢٠٠٥.  

٢٣. Luque M, AlvarezB, Uriol M. Serum 
uric acid concentration as non-classic 
cardiovascular risk factor in women 
with polycystic ovary syndrome: 
effect of treatment with ethinyl-
estradiol plus cyproterone acetate 
versus metformin. Hum 
Reproduction ٦٠١-١٥٩٤:(٧)٢٣;٢٠٠٨. 

٢٤. Fruehwald B, Oltmanns K, Toschek B. 
Short-term treatment with Metformin 
decreases serum leptin concentration 
without affecting body weight and 
body fat content in normal-weight 



Irq  J  Pharm                                                                                               Vol. ١١, No. ٢٠١١ ,١ 
 

   
 

healthy men. Metabolism 
٦-٥٣١:(٤)٥١;٢٠٠٢. 

 

٢٥. Gregorio F, manfrin S. Metformin 
treatment in elderly type-٢ diabetic 
patients. Arch Gerontol  Geriatr 
٧٠-٢٦١:(١)٢٢ ;١٩٩٦. 

٢٦. Gokcel A, Gumurdulu Y, Karakose H.  
Evaluation of the safety and efficacy 
of sibutramine, orlistat and 
metformin in the treatment of 
obesity. Diabetes Obes Metab 
٥٥–٤٩:(١)٤;٢٠٠٢. 

٢٧. Barskova V, Eligeev M, kadaeve F. 
Effect of metformin on clinical 

course of gout and insulin resistant 
.Clin Med ٦-٤١:(٧)٨٧ ;٢٠٠٩.  

٢٨. Cheach j. A clinical evaluation of 
glibenclamide (hb ٤١٩"daonil") anew 
antidiabetic sulphonylurea . 
singapore med J ٨-٨٧;(٢ )١٣;١٩٧٢. 

٢٩. Carvalho M, Oliveira D, Suzuki K. The 
action of glibenclamide on glycogen 
catabolism and related parameters in 
the isolated perfused rat liver. Res 
Commun Mol Pathol Pharmacol 
٢٦-١١٥:(١)١١٩;٢٠٠٦ . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 


