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ABSTRACT 
        This study was done to assess the effects of metformin and glibenclamide on serum leptin 
concentration in type 2 diabetic patients. The study involved 137 patients suffering from type 2 
diabetes mellitus. They were divided into 3 groups. The first group involves 35 newly 
diagnosed diabetic patients, who did not take any hypoglycemic agents. The second group 
involves 52 patients on metformin monotherapy, whereas the third group involves 50 patients 
on glibenclamide monotherapy. Another group which involved 35 apparently healthy subjects 
was used as control group. These four groups were matched. age, gender, and BMI Serum 
glucose concentration was estimated by the enzymatic method, while serum leptin 
concentration was measured using ELISA kit. The results showed that serum leptin 
concentration was lower in metformin group than that in glibenclamide group. In addition, 
there was a significant correlation between serum leptin level and BMI. No correlation was 
found between serum leptin level and fasting serum glucose. Therefore, the results indicated 
that metformin, in compared with glibenclamide, can significantly reduce the serum leptin 
concentration in overweight diabetic patients, consequently reducing the resistance against 
hormone action, and improving its action, which may lead to explain the known anorexigenic 
effect of metformin and its ability to reduce or prevent weight gain. In conclusion, plasma 
leptin level can be used as an indicator for the choice of treatment in those diabetic patients. 
  
Keywords: Leptin, Metformin, Glibenclamide, Type 2 Diabetes Mellitus. 
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اليبينكالمايد على تركيز اللبتين في مصل الدم لدى مرضى السكري جتأثير عقاري المتفورمين وال

  من النوع الثاني
  

  الملخص

 اللبتين في   هرمون اليبينكالمايد على تركيز  جوال تأثير عقاري المتفورمين     قياس مدى  ل جريت هذه الدراسة  ٌأ

ـ آ مصابآ مريض137 الدراسة هذهضمت ت .لدى مرضى السكري من النوع الثاني  الدممصل سكري مـن   بداء ال

هم  حـالت   ممـن تـم تـشخيص       مريضآ 35ت المجموعة االولى    شمل. لى ثالث مجاميع  عالنوع الثاني وقد قسموا     

 المجموعـة   وشملت.  في الدم  ي عالج لخفض السكر   وال يتناولون أ  حديثا    بداء السكري من النوع الثاني     المرضية

 50 المجموعة الثالثـة     شملت في حين  أحاديا اًعالجبوصفه  يستخدمون عقار المتفورمين     مريضآ ممن    52الثانية  

 35 شـملت  مجموعـة رابعـة   أضيفتكما . دياأحا اًعالجبوصفه اليبينكالمايد جيستخدمون عقار ال  مريضآ ممن   

الجـنس    من حيث العمر،    متطابقة ربعة األ كانت المجاميع  وقد   ،ةطمجموعة ضاب  بوصفها اً ظاهري  أصحاء اًشخص

  تم قياس تركيز   في حين  ،اسِتخدام الطريقة اإلنزيمية   الدم ب   مصل مستوى السكر في   تم قياس    .ومعامل كتلة الجسم  

 هرمون اللبتـين    ن تركيز أالنتائج  حصيلة   أظهرت   . االياليزا عدة القياس خدام   باستِ م في مصل الد   هرمون اللبتين 

كمـا  . اليبينكالمايدالجالمعاملة ب مجموعة  القل منه لدى    أورمين كان   المتفب  المعاملة مجموعةاللدى    الدم في مصل 

 د عالقة جوبينما الت المصل   هرمون اللبتين في     وتركيزأظهرت النتائج وجود عالقة طردية بين معامل كتلة الجسم          

ـ   كما .اللبتين ومستوى السكر في المصل تركيز هرمون بين   واضحة أن عقـار   أظهرت حصيلة هـذه النتـائج ب

 وبشكل ملحوظ خفض مستوى هرمون اللبتين لـدى مرضـى           يمكنه ، بعقار الجاليبينكالمايد   مقارنةً ،المتفورمين

تقليل المقاومة المـضادة لمفعـول الهرمـون        ئدة وبالتالي   وزان الزا ذوي األ لخصوصآ  السكري من النوع الثاني     

الـوزن  في تقليل الشهية للطعام وتقليل       عقار المتفورمين    فعالية مكانية تفسير إلى  إوالذي قد يقود     تهتحسين فعالي و

  .لدى هذا النوع من المرضىته و منع زيادأ
  

   النوع الثاني من السكري اللبتين، المتفورمين، الجاليبينكالمايد، داء:الكلمات الدالة

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــ
INTRODUCTION 

       Diabetes mellitus (DM) is a group of metabolic disorders characterized by hyperglycemia, 
which is associated with long-term microvascular and macrovascular complications (ADA, 
2012).  
       Leptin (leptos means thin), is a peptide hormone (167 amino acid protein), which is 
discovered at the end of the year 1994. It is produced by adipocytes and acts on the satiety 
centre on the hypothalamus to suppress appetite, limit food intake and increase energy 
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expenditure. Its deficiency or resistance can result in profound obesity, diabetes and infertility 
in humans (Bhattacharya et al., 2008). Since its discovery, our understanding of leptin's 
biological functions has been expanded from anti-obesity to broad effects on reproduction, 
hematopoiesis, angiogenesis, blood pressure, bone mass, lymphoid organ homeostasis, and T-
lymphocyte systems (Zhang et al., 2005).  
        A number of investigators studied the level of serum leptin in type 2 diabetic patients. 
Misra et al., (2001) demonstrated high leptin values in all obese individuals, and obese diabetic 
patients showed the highest levels. In another study, the mean leptin concentration in obese 
diabetic patients was (22.5 ± 6.5 ng/ml) and was not significantly different from that in obese 
patients without diabetes (24.1 ± 10.3 ng/ml) but differed markedly in comparison to the 
normal weight diabetic patients (7.9 ± 4.3 ng/ml, p < 0.01) (Kwalska et al., 1998). The main 
novel finding in another study was that serum leptin was significantly lower in diabetic patients 
compared with controls in both females and males, although BMI did not differ between 
diabetic and non-diabetic subjects (Abdelgadir et al., 2002).  
        Metformin is a biguanide hypoglycemic agent used for the treatment of type 2 diabetes 
mellitus by reducing insulin resistance without directly affecting insulin secretion (Bailey, 
1992). Metformin has been reported to have no effect or modest reduction on plasma leptin 
level with short-term use, and to reduce plasma leptin with long-term use (Doogue et al., 2009). 
Clinically, it has been suggested to reduce food intake in diabetic and non-diabetic patients 
through specific effects at the level of the hypothalamic centers regulating satiety and feeding 
(Aubert et al., 2011).  
         Glibenclamide is a second-generation sulfonylurea drug used for the treatment of patients 
with T2DM (Laxmi et al., 2009). Insulin secretagogues, including sulfonylureas, correct 
hyperglycemia by stimulating insulin secretion (Lebovitz, 2002). Insulin stimulates the 
secretion of leptin, which explains the elevated level of leptin by sulphonylureas (Hamed et al., 
2011). Hyperleptinemia is associated with obesity and has been used as an index of leptin 
resistance and bulking of adipose tissue (Correia and Hayness, 2008).  
        The aim of the present study was to investigate the effects of metformin and 
glibenclamide monotherapy on serum concentration of leptin in patients with T2DM.  
 

PATIENTS AND METHODS 
        The study involved 172 subject divided into four groups. The first group (control-1) 
consists of 35 apparently healthy individual with a mean age of 50.7 ± 9.1 years. The second 
group (control-2) consists of 35 newly diagnosed type 2 diabetic patients with a mean age of 
50.08 ± 8.6 years. The third group consists of 52 patients on metformin with a mean age of 
51.07 ± 7.4 years, whereas the fourth group consists of 50 patients on glibenclamide with a 
mean age of 50.9 ± 7.76 years. The four groups were matched regarding age, gender and BMI.  
       Research and ethical committees at the college of medicine and Mosul Health 
Administration approved the study protocol. The study was a case controlled, comparative 
study, performed at Al-Waffaa diabetic center in Mosul city during the period between 
1/10/2011 and 1/7/2012.  
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       Type 2 diabetic patients treated with metformin or glibenclamide monotherapy for a period 
of not less than 6 months were included in this study. Patients with renal failure, Cushing 
syndrome or hepatic diseases were excluded from the study after the clinical evaluation. 
Patients taking oral hypoglycemic agents other than metformin or glibenclamide and those 
taking drugs that may affect the results of the study such as hypolipidemic agents had also been 
excluded. Pregnant and lactating women were also excluded from the study.  
       Serum glucose concentration was estimated by glucose-oxidase-peroxidase colorimetric 
method using a kit supplied by Biocon (Spain). Serum leptin was measured using the GenWay 
human leptin ELISA kit (USA) which is based on standard sandwich enzyme linked 
immunosorbent assay (ELISA) technique for quantitative in vitro measurement of human leptin 
in serum, plasma and body fluids. 
 
Statistical methods: Chi Square test was used to detect the differences between genders. One-
way analysis of variance (ANOVA test) and Duncan's tests were used to compare the measured 
parameters of the four groups. Results were considered significant at p ≤ 0.05.  
 

RESULTS 
Table (1) shows control and patients characteristics. Non-significant differences were found 
between genders, age and BMI of the four groups.  
 
Table 1: Patients and control characteristics.  

 † Chi-square test. 
 ‡ One-way ANOVA followed by Duncan's test. 
 * Unpaired t-test. 
              
        Fasting serum glucose and serum leptin concentrations appeared in Table (2). Concerning 
leptin; in metformin group, a significantly lower value was obtained when compared to control-
1, control-2 and glibenclamide groups. In glibenclamide group, a significantly higher value was 

Mean ± SD                 
         Groups   

 
     
Parameters        

Non-
diabetics 

(Control-1) 
(n=35) 

Newly diagnosed 
(Control-2) 

(n=35) 

 
Metformin 

(n=52) 

 
Glibenclami

de 
(n=50) 

 
 

p-value 

            Male 
Gender 
          Female 

16 (45.7%) 
 

19 (54.3%) 

16 (45.7%) 
 

19 (54.3%) 

25 (48.1%) 
 

27 (51.9%) 

26 (52%) 
 

24 (48%) 

 
  N.S† 

Age (years) 50.7 ± 9.1 50.08 ± 8.6 51.07 ± 7.4 50.9 ± 7.76   N.S‡ 
BMI (kg/m²) 28.34 ± 4.1 29.4 ± 5.5 29.0 ± 2.54 28.6 ± 2.3   N.S‡ 
Duration of  
Therapy  (yrs) 

          -         -   2.12 ± 1.5     3.33 ± 2.9   .001* 

Total Dose 
(mg/day) 

          -         -   500-1700       2.5-15       - 
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obtained when compared to control-1 and metformin groups. Regarding FSG, it is obvious that 
a significantly lower value was found in control-1 group (non-diabetic subjects) when 
compared to other groups (diabetic patients).  
 
 
Table 2: Fasting serum glucose and serum leptin concentrations.  

   One-way ANOVA followed by Duncan's test. 
* Significantly different compared to control-1 group. 
† Significantly different compared to control-2 group. 
£ Significantly different compared to metformin group.  
 

        There was a significant correlation between serum leptin level and BMI (r = 0.206, p = 
0.003) (Fig. 1). Non-significant correlation was found between serum leptin level and FSG (r = 
- 0.045, p = 0.280).  

y = 0.2416x - 0.4051
r = 0.206
p  = 0.003

0

5

10

15

20

25

30

20 25 30 35 40 45

BMI (kg/m2)

LE
PT

IN
 (n

g/
m

l)

 
                         Fig. 1: Correlation of serum leptin concentration with BMI. 

 
DISCUSSION 

       The present study revealed differences in serum leptin concentrations in the four groups 
although the four groups have closed BMI values. A significant correlation was found between 
serum leptin level and BMI but no correlation was found between leptin level and FSG.  
        Studies have indicated that leptin improves glucose homeostasis because leptin is involved 
in the regulation of glucose transport. The importance of glucose utilization becomes more 

Mean ± SD            Groups 
 

 
 
Parameters 

Control-1 
(Healthy) 

 
 (n=35) 

Control-2 
(Newly diagnosed 

T2DM) 
(n=35) 

Metformin 
Group 

 
 (n=52) 

Glibenclamide 
Group 

 
(n=50) 

Leptin (ng/ml)  6.15 ± 2.4       7.56 ± 3.8      9.17 ± 4.9*£ 
FSG (mmol/L)  5.60 ± 1.01     12.10 ± 4.1*  9.35 ± 3.75*†    10.96 ± 3.2* 
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important in metabolic disease states such as obesity and type 2 diabetes mellitus (Laimer et 
al., 2002; Gallardo et al., 2005).  
       A number of investigators determined serum leptin concentration in type 2 diabetic 
patients. Abdalla et al. (2010) reported that serum leptin concentration in non-obese type 2 
diabetic patients was 5.66±0.29 ng/ml whereas a concentration of 5.05 ± 0.41ng/ml was 
obtained in obese (BMI > 30 kg/m2) diabetic patients. Fox et al. (1999) reported serum leptin 
level of 14.3±2.5 ng/ml in diabetic obese patients and 14.9±2.8 ng/ml in non-diabetic obese 
patients. Bhattacharya et al., (2008) reported that fasting leptin level in type 2 diabetic patients 
with BMI value of 24.71 kg/m2 was 3.74±1.02 ng/ml.  
       In the present study, serum leptin concentration was significantly lowered in metformin 
treated group compared with the other groups. This may indicate that metformin therapy affects 
the level of leptin in blood. This result was in agreement with Fadil et al., (2011) who reported 
that the use of metformin alone in diabetic males for 90 days have significantly decrease serum 
leptin levels by about 40.6%. Also, the treatment of diabetic females with different doses of 
metformin, significantly decreases the serum levels of leptin after 3 months treatment 
compared to baseline values (P < 0.05) (Kadhim et al., 2012).  
        Metformin has been reported to have no effect on the modestly reduced plasma leptin with 
short-term use (Uehara et al., 2001; Fruehwald-Schultes et al., 2002; Ardekani et al., 2008), 
and to reduce plasma leptin with long-term use (Glueck et al., 2001). In another study, the state 
of eighteen patients with T2DM were studied before and after 6 weeks of metformin treatment, 
no changes were detected in hunger, satiety or in fasting on adiponectin or leptin concentrations 
(Doogue et al., 2009).  
          In the present study, glibenclamide treated group showed the highest level of leptin 
concentration (9.17 ± 4.9 ng/ml). The increase in leptin levels was related to the change in 
insulin levels caused by glibenclamide. This observation is in agreement with Haffner et al., 
(1991) who show that glibenclamide caused an increase in leptin level parallel to the change in 
insulin levels. In 30 patients with type 2 diabetes mellitus, Bhattacharya et al., (2008) showed a 
significant elevation in leptin level after treatment with glibenclamide for 10 weeks. Moreover, 
the treatment of diabetic males with glibenclamide alone for 90 days increases serum leptin 
levels significantly (114.5%) compared to pretreatment value (P<0.05) (Fadil      et al., 2011).  
          In the present study, a significant positive correlation was found between serum leptin 
level and BMI, which was in agreement with many other studies (Misra et al., 2001; 
Buyukbese et al., 2004; Al-Shoumer et al., 2008).  
 

CONCLUSION 
          This study showed that metformin, in contrast to glibenclamide, can significantly reduce 
the serum leptin concentration in overweight diabetic patients, reducing its resistance and 
improving its action, which may explain the known anorexigenic effect of metformin. So, 
plasma leptin level can be used as an indicator for the choice of treatment in those diabetic 
patients.  
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