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Abstract 
Diabetes as well as pre-diabetes or impaired glucose tolerance increases the risk of cardiovascular disease by 2–3 times and increases by as much 

as 50% the risks of non-cardiovascular mortality associated with this condition. This study aim is to measure serum leptin levels in correlatation 

with anthropometry and lipid profile in pre- diabetes, non-diabetic and diabetic men and women. A cross-sectional study has been carried out in a 

total of 45 subjects for 20 subjects of pre-diabetes  ,  20 subjects of diabetic and  5  non- diabetic, south Indian rural  23 women   and  22 men.  

Anthropometry was done for all the subjects with calibrated weighing machine, height scale etc. There is strong association between 

anthropometry and leptin resistance in both impaired and diabetic groups. In women both groups well correlated with total cholesterol and LDL. 

Increased serum Leptin levels/ leptin resistance was more evident in pre- diabetics when compared to non-diabetic and recent on set diabetes men 

and women. 
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Introduction 

Diabetes as well as pre-diabetes or impaired glucose tolerance   

increases the risk of cardiovascular  disease by 2–3 times and 

increases by as much as 50% the risks of non-cardiovascular mortality 

associated with this condition[1]. This high risk is not completely 

explained by the traditional risk factors[2,3]. Pre-diabetes is also 

associated with cardiovascular diseases (CVD)[4-6], but it is unclear 

if it is an independent risk factor, because it commonly co-exists with 

other cardiovascular risk factors present in the metabolic syndrome. 

Obesity and associated factors play important role in pre-diabetes in 

the Indian  population. Serum leptin levels increase with body fat 

mass, as leptin resistance  and not leptin deficiency. Role of this leptin  

resistance within India is not much studied  in pre-diabetics. .In 

human beings, serum leptin concentration is directly proportional to 

body fat mass, but it is leptin resistance and not leptin deficiency per 

se which is regarded as a pathogenic mechanism in human obesity. 

Leptin concentrations vary widely among individuals with similar fat 

mass, indicating other possible factors for its determination[7-10]. 

Leptin may be a marker of risk of CHD, at least in males, and 

contributes to the CHD risk profile in subjects with insulin 

resistance[11-14] 

This study aim is to measure serum leptin levels in correlatation with 

anthropometry and lipid profile in pre- diabetes, non-diabetic and 

diabetic men and women. 
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Fig No.1: Effectors PYY3-36 GLP-1 Leptin (adipose)Insulin(pancreas)PYY3-36 GLP1 (gut)Satiety signals 

Ghrelin(stomach)HungersignalAdipositysignals(gut)SatietysignalsGhrelin (stomach) 

HungersignalMuscleAdiposeLiverHypothalamusSecond-orderneuronsArcuate neurons Organs “Eat less, metabolize more” “ Eat more, 

metabolize less” a-MSH NPY. 

 

 
Fig No.2: A possible mechanism for cross talk between receptors for insulin and leptin. The insulin receptor has intrinsic Tyr kinase 

activity and the leptin receptor, when occupied by its ligand, is phosphorylated by a soluble Tyr kinase (JAK). One possible explanation 

for the observed interaction between leptin and insulin is that both may phosphorylate the same substrate—in the case shown here, 

insulin receptor substrate-2 (IRS-2). When phosphorylated, IRS-2 activates PI3K, which has downstream consequences that include 

inhibition of food intake. IRS-2 serves here as an integrator of the input from two receptors. 

 

Materials and methods 

A cross-sectional study has been carried out in a total of 45 subjects for 20 subjects of pre-diabetes ,  20 subjects of diabetic and  5  non- diabetic, 

south Indian rural  23 women   and  22 men.  Anthropometry was done for all the subjects with calibrated weighing machine, height scale etc.  

Serum fasting leptin levels were measured by double sandwich ELISA method with Bio-rad fully automated ELISA reader. Lipid Profile was 

measured by Beck -man coulter fully automated bio-chemical analyser. 

 
Fig No.3: ELISA READER 

 

 

 

http://www.ijhcr.com/


International Journal of Health and Clinical Research, 2022;5(3):468-475                e-ISSN: 2590-3241, p-ISSN: 2590-325X 

 

____________________________________________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________________________________________ 
Babu KR et al                International Journal of Health and Clinical Research, 2022; 5(3):468-475 

www.ijhcr.com  470 

 

 
Fig NO4:Height measurements to caluclate ratios and risk 

 

 
Fig NO.5 : caluclation of linear regression 
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 Fig NO.6: caluclation of linear regression 

  

 
Figure NO.7: Obesity caused by defective leptin production. Both of these mice, which are the same age, have defects in the OB gene. The 

mouse on the right was injected daily with purified leptin and weighs 35 g. The mouse on the left got no leptin and consequently ate more 

food and was less active; it weighs 67 g. 

 

Results 

Data analyses were carried out by using the Statistical Package (SPSS 23.0).  Kolmogorov-Smirnov was performed to test continuous variables 

for normality. Independent Student’s t-test to compare means between groups of normally distributed data. P values <0.05 were considered 

significant. Leptin values increased with increased BMI(r-0.59), WHtR and HDL in both pre-diabetes and diabetes men and women ( p value 

0.000 to 0.009)  and With increased total cholesterol and LDL , leptin values increased in both groups of women( p value 0.001 to 0.004). In 

diabetic men, impaired men and women leptin values showed strong association with triglycerides (p value 0.005 to 0.016).  
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Table No 1: BMI- Lipid Profile 
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Leptin-BMI                                                                Leptin- WHTR 
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Table No.2: Case Processing Summary 

 Df Cases 

 Valid Missing Total 

 N Percent N Percent N Percent 

Leptin    DF 

LDL 

10 

10 

100.0% 

100.0% 

0 

0 

0.0% 

0.0% 

10 

10 

100.0% 

100.0% 

 

Table No 3: Tests of Normality 

 DF Kolmogorov-Smirnova Shapiro-Wilk 

 Statistic df Sig. Statistic df Sig. 

Leptin      DF 

LDL 

.363 

.201 

10 

10 

.001 

.200* 

.647 

.939 

10 

10 

.000 

.542 

*. This is a lower bound of the true significance. 

a. Lilliefors Significance Correction 

 

 
 

 
Figure No 8: Histograms of HDL & LDL 

 

Discussion 

South Asians, including Indian, Pakistanis, Sri Lankans and 

Bangladeshis serum leptin levels in a group of type 2diabetics 

residing in district Rawalpindi, Pakistan. The main findings of study 

are: type 2 diabetes is associated with marked reduction in serum 

leptin level in both men and women; serum leptin level is strongly 

associated with BMI in obese person- diabetics or non diabetics; in 

multiple regression analysis only BMI predicted serum leptin level. 

Serum leptin is found high in diabetics taking oral hypoglycemic, 

mean 37.8±19.1 ng/ml while it is low in diabetics taking insulin 

injections 29.3±24.2 ng/ml. This may be due to decreased insulin 

secretion in patients taking exogenous insulin. In some studies 

treatment of diabetes with sulfonylureas has been reported to increase 

serum leptin levels but not in other studies. In these studies, the effect 

http://www.ijhcr.com/


International Journal of Health and Clinical Research, 2022;5(3):468-475                e-ISSN: 2590-3241, p-ISSN: 2590-325X 

 

____________________________________________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________________________________________ 
Babu KR et al                International Journal of Health and Clinical Research, 2022; 5(3):468-475 

www.ijhcr.com  475 

of sulfonylureas was mediated through changes in body weight  or 

improved insulin secretion.4 We observed a clear difference between 

BMI of both the groups. It is high in patients (n=30) receiving oral 

hypoglycaemics  (mostly sulfonylureas) and low in patients (n=20) 

receiving insulin which is in accordance with above mentioned 

studies. This may be due to decreased insulin secretion in patients 

taking exogenous insulin. In some studies treatment of diabetes with 

sulfonylureas has been reported to increase serum leptin levels4 but 

not in other studies. In these studies, the effect of sulfonylureas was 

mediated through changes in bodyweight or improved insulin 

secretion. We observed a clear difference between BMI of both the 

groups. It is high in patients (n=30) receiving oral hypoglycaemics  

(mostly sulfonylureas) and low in patients (n=20) receiving insulin 

which is in accordance with above mentioned studies 

An association between polymorphisms in the LEPR gene with 

glucose and insulin metabolism in overweight and obese women with 

IGT. This suggests that these genetic polymorphisms could affect the 

peripheral function of the LEPR in the regulation of insulin secretion 

and especially on insulin action. Fasting serum leptin levels ranged 

from 3.3–16.8 ng/mL (mean, 7.6 ng/dL). In contrast to glucose 

disposal, fasting serum leptin levels were highly correlated with sc, 

but not visceral, adipose tissue. As might be expected, serum leptin 

was not correlated with glucose disposal or plasma lipids. The 

correlation of leptin levels with BMI (r50.81, P,0.0001) reflects the 

high correlation of BMI. Data were presented according to gender, 

since it is already an established fact that leptin levels are significantly 

higher in women than in men. There are several possible explanations 

for the difference. One is that females have more adipose tissue than 

males, but a growing literature indicates that estrogen, especially at 

higher levels, will stimulate the production of leptin, whereas 

androgens will suppress the levels of leptin.  

 

Conclusion 

There is strong association between anthropometry and leptin 

resistance in both impaired and diabetic groups. In women both 

groups well correlated with total cholesterol and LDL. Increased 

serum Leptin levels/ leptin resistance was  more evident in  pre- 

diabetics  when compared to non-diabetic and recent onset diabetes 

men and  women. 
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