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Introduction: Overweight was defined as a BMI ≥23 kg/m
2
 but <25 kg/m

2
 for both genders 

(based on the World Health Organization Asia Pacific Guidelines) with or without 

Abdominal Obesity (AO). Generalized Obesity (GO) was defined as a BMI ≥ 25 kg/m
2 

for 

both genders (based on the World Health Organization Asia Pacific Guidelines) with or 

without AO. Ghrelin is synthesized as a pre-prohormone, in the epithelial cells lining the 

fundus of the stomach, with smaller amounts produced in the placenta, kidney, pituitary and 

hypothalamus.
 
Ghrelin is an appetite-stimulating hormone that increases growth hormone 

secretion and food intake in humans. Furthermore, ghrelin regulates several physiological 

processes, including glucose metabolism, insulin secretion, gastric emptying, cell 

proliferation,
 
learning and memory, stress and anxiety.

 
 

 

Material and Methods: All the obese patients attending outpatient department (OPD) of 

Medicine. Subjects willing to participate and written informed consent was obtained from 

each participant before study. Subjects were screened for selection criteria. Baseline 

evaluation included recording of demographic details, BMI, medical history, general and 

systemic examination and laboratory investigations, which included complete haemogram, 

hepatic and renal function tests and routine urine analysis. The eligible patients were enrolled 

as randomization. Metformin was given at a daily dose of 1.0 gm BD for 3 months. Follow-

up visits were scheduled at the end of every month for 3
 
months for assessment, including 

measurement of weight and general and systemic examination. 

  

Results: Total 141 diabetic patients selected, 89 were male (63.12%) while 52 were female 

patients (36.87%). There was no statistically significant difference (0.231). The mean of 

Ghrelin (pg/ml) is 311.42±29.53 at baseline (pg/ml) and after 3rd month 279.43±19.34 

(pg/ml). Serum Ghrelin within same group showed significant decreased over a period of 3 

months (p< 0.013). The mean of Total Cholesterol level was 215.97±11.05 mg/dl at baseline, 

172.52±10.38 mg/dl after 3
rd 

month. Triglycerides levels within same group showed 

significant reduction over a period of 3 months (p< 0.05). The mean of HDL Cholesterol 

level was 39.13±3.89 mg/dl at baseline, 43.10±4.33 mg/dl after 3
rd 

month.  

Conclusion: Based on the above description of the effect of metformin in modulating AMPK 

and involving the IR regulation, as well as the pharmacological property of rosiglitazone as 

one of the compounds of thiazolidinedione, acting as a selective agonist of PPAR-γ, such 

combination may significantly promote the synthesis and secretion of adiponectin 

contributing to increasing level of adiponectin and improving insulin sensitivity.  
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Introduction: 

Overweight was defined as a BMI ≥23 kg/m
2
 but <25 kg/m

2
 for both genders (based on the 

World Health Organization Asia Pacific Guidelines) with or without Abdominal Obesity 

(AO). 
(1)

 Generalized Obesity (GO) was defined as a BMI ≥ 25 kg/m
2 

for both genders (based 

on the World Health Organization Asia Pacific Guidelines) with or without AO. AO was 

defined as a Waist Circumference (WC) ≥ 90 cm for men and ≥ 80 cm for women with or 

without GO.
 (2)

 Isolated Generalized Obesity (IGO) was defined as a BMI ≥ 25 kg/m
2
 with 

waist circumference of < 90 cm in men and < 80 cm in women. Isolated Abdominal Obesity 

(IAO) was defined as a WC of ≥ 90 cm in men or ≥ 80 cm in women with a BMI< 25 kg/m
2
. 

(3) 

 

The presence of obesity is associated with adverse effects on health including metabolic 

complications in which numerous cytokines and hormones are involved. Obesity is associated 

with a higher risk of developing chronic diseases which includes diabetes, hypertension, 

osteoarthritis, and coronary artery disease (CAD) and moreover epidemiologic studies have 

found that obese adults have significantly higher mortality as compared with non-obese 

adults
 (4)

.  

Ghrelin is synthesized as a pre-prohormone, in the epithelial cells lining the fundus of the 

stomach, with smaller amounts produced in the placenta, kidney, pituitary and hypothalamus.
 

(5)
 Ghrelin is an appetite-stimulating hormone that increases growth hormone secretion and 

food intake in humans. 
(6)

 Furthermore, ghrelin regulates several physiological processes, 

including glucose metabolism, insulin secretion, gastric emptying, cell proliferation,
 
learning 

and memory, stress and anxiety.
 (7)

 Ghrelin contributes to long- term energy homeostasis by 

increasing body weight and adiposity, presumably through a reduction of lipid oxidation.
(8) 

Blood concentrations of ghrelin are lowest shortly after consumption of a food, and then 

gradually rise during the fast and reach the peak just prior to the next meal. 
(9)

 Ghrelin 

concentrations in blood are reduced in obese humans as compared to lean subjects.
 (10)

  

 

Metformin, a biguanide class of oral hypoglycemic agents, is the first line drug for the 

treatment of type 2 diabetes mellitus. 
(11)

 Metformin is used clinically for the treatment of 

obesity and diabetes, and its mechanism of actions include the following: (1) lowers plasma 

glucose levels by inhibiting gluconeogenesis in liver, (2) decreasing the intestinal absorption 

of glucose, and (3) improving insulin sensitivity by increasing peripheral glucose uptake and 

utilization. 
(12)

 Additionally, metformin has a variety of pleiotropic effects including 

improved lipid and cholesterol metabolism, decreased inflammation and inhibition of cell 

growth. 
(13)

 (4) Increases plasma levels of glucagon-like peptide 1 (GLP-1) is a member of the 

incretin family of peptide hormones release incretin from the gut in response to ingested 

glucose. It induces insulin release from pancreatic β-cells, retards gastric emptying, inhibits 

glucagon release from α cell, and produces a feeling of satiety 
(14)

.  

 

Clinically, it has been proposed that a combination of changes in lifestyle modification with 

pharmacological approaches could be a more effective strategy for the management of 

obesity. In addition, unlike their relatively lean counterparts, the obese patients require 

specific dosing for a curative response to treatment. On these lines, we hypothesized that 
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weight control interventions in conjunction with Metformin therapy could have a significant 

positive impact on the management of obesity. By implicating pharmacological and dietary 

interventions to contain adiposity, we have explored the therapeutic outcome of obese 

Patients. 

 

Material and Methods: 

Study Design: 

 Prospective, randomized. 

Study center:   

 Study was conducted in obese patients attending the outpatient department of 

Medicine in Index Medical College and Hospital over a period of 2 years. 

 

Duration of study:  

 Total duration of the study was 2 Years and sample collected. 

 

Inclusion Criteria: 

 Male or female patients 18 years and above. 

 Patients with obesity (BMI > 25 kg/m
2
). 

 Patient willing to give informed written consent form. 

 

Exclusion Criteria: 

 Patients with history of Alcohol intake & Smoking.  

 Patients with known history of Diabetes and hypertension. 

 Patients with severe cardiac, liver and renal disease. 

 Patients with GIT diseases. 

 Patients with a history of lactic acidosis 

 Patients with hypothyroidism and hyperthyroidism  

 Patients taking vitamin B12, folate, steroid, oral contraceptives & hormone 

replacement therapy 

 Pregnant and breast-feeding females. 

 Patients with polycystic ovarian disease. 

 

Methodology 

Subjects: 

 All the obese patients attending outpatient department (OPD) of Medicine. 

 Subjects willing to participate and written informed consent was obtained from each 

participant before study. 

 Permission from treating consultant was obtained for subjects to participate in the 

study. 

 Subjects were screened for selection criteria. Baseline evaluation included recording 

of demographic details, BMI, medical history, general and systemic examination and 

laboratory investigations, which included complete haemogram, hepatic and renal 

function tests and routine urine analysis. The eligible patients were enrolled as 

randomization. 
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Treatment: 

Metformin was given at a daily dose of 1.0 gm BD for 3 months (Tab. Glycomet SR, USV 

Pharmaceutical Limited).  

 

Follow-up Visits: 

Follow-up visits were scheduled at the end of every month for 3
 
months for assessment, 

including measurement of weight and general and systemic examination. 

  

 

Sample collection: 

 Samples of venous blood was collected from a forearm vein, at baseline and after 3 

months of Metformin. 

 Blood samples were centrifuged at 3000 rpm for 15 min to separate the serum, and 

serum was stored at 4 °C for further assays.   

 

Biochemical Parameters: 

The following laboratory investigation was performed on sample of obese patients before and 

after Metformin therapy.  

 

Procedure: 

Blood samples were collected by vein puncture under all aseptic precautions from subjects 

using disposable syringes in fasting condition and Post Meal were collected in tubes 

containing sodium fluoride as an anticoagulant. 

 

Ghrelin is estimated ELISA.  

  

Safety parameters: 

 Adverse Events Patients was advised to contact their Principal investigator if any 

adverse events occurred. The nature, time of onset, and severity of the event, the 

treatment needed, and any relation to the assigned study regimen was recorded. All 

serious adverse events were reported to the sponsor. 

 

Statistical Analysis: 

 The collected data was compiled in MS Excel sheet for analysis in Statistical Package 

for the Social Sciences (SPSS) version 25
th

 was applied. 

 The qualitative data was represented in the form of frequencies and percentage also 

represented in visual impression like bar diagram, pie diagram etc. 

 p value was check at 0.05 % level of significance. 

 

RESULTS 

 

Graph 1: Distribution of Gender  
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The Graph 1 reflects those 141 diabetic patients selected, 89 were male (63.12%) while 52 

were female patients (36.87%). There was no statistically significant difference (0.231). 

 

Graph 2: Comparison of Mean Ghrelin (pg/ml) at baseline and after 3 months: 

 
 

 

In Graph 2, the mean of Ghrelin (pg/ml) is 311.42±29.53 at baseline (pg/ml) and after 3rd 

month 279.43±19.34 (pg/ml). Serum Ghrelin within same group showed significant 

decreased over a period of 3 months (p< 0.013). 

 

 

 

 

 

 

 

 

 

63.12 

36.87 

Male Female

Percentage 

311.42 

279.43 

Baseline After 3 Months

Mean±SD 



European Journal of Molecular & Clinical Medicine 

                                                                    ISSN 2515-8260           Volume 10, Issue 05, 2023 

  

286 
 

Graph 3: Comparison of Mean Total Cholesterol level at baseline and after 3 months: 

 

 
 

In Graph 3 the mean of Total Cholesterol level was 215.97±11.05 mg/dl at baseline, 

172.52±10.38 mg/dl after 3
rd 

month. Triglycerides levels within same group showed 

significant reduction over a period of 3 months (p< 0.05). The mean of HDL Cholesterol 

level was 39.13±3.89 mg/dl at baseline, 43.10±4.33 mg/dl after 3
rd 

month. The mean of LDL 

Cholesterol level was 134.95±11.28 mg/dl at baseline, 92.52±10.91 mg/dl after 3
rd 

month. 

The mean of VLDL Cholesterol level was 41.89±3.50 mg/dl at baseline, 36.63±3.63 mg/dl 

after 3
rd 

month (p< 0.05). 

 

Graph 4: Comparison of ADRs during treatment: 

 
 

Most common adverse drug reaction reported were related to gastrointestinal disturbances. 

Gastrointestinal adverse drug reactions were Nausea in 3 (4.4%) patients, Abdominal blotting 

in 5 (7.4%) patients, Flatulence in 7 (10.4%) patients, Diarrhea in 4 (5.9%) patients, 

Abdominal pain in 5 (7.4%) patients.  
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Discussion 

In this study, the mean of Ghrelin (pg/ml) is 311.42±29.53 at baseline (pg/ml) and after 3
rd 

month 279.43±19.34 (pg/ml). Serum Ghrelin within same group showed significant 

decreased over a period of 3 months (p< 0.013). The observed ghrelin concentrations is 

accompanied by a decrease in insulin concentrations. [15] although the mechanism of this is 

unknown, it has been observed that insulin decreases and ghrelin increases in response to 

treatment with growth hormone. [16]  

 

Similarly, insulin is known to inhibit growth hormone signaling via the growth hormone 

receptor, whereas ghrelin is the endogenous agonist of the growth hormone secretagogue 

receptor. [17] There is thus considerable cross-talk between the insulin and growth hormone 

signaling pathways. [18] 

 

The present study revealed a significant decrease in serum ghrelin concentration in obese 

patients observed in metformin treated group. The explanation for such finding seems to be a 

little bit difficult, since conflicting reports are available regarding the influence of obesity, 

T2DM and even antidiabetic agents on serum ghrelin concentration. In study of Sharifi et al. 

(2013) concluded that ghrelin concentrations decrease prior to the onset of hyperglycemia 

and are more related to the fat pad of the body that was came in agreement of our study 

results. [19]  

 

Other study reported an inverse relationship between ghrelin levels, BMI and waist 

circumference. [20] Furthermore, plasma concentrations of ghrelin inversely associated with 

food intake (acute effect) and obesity (chronic effect). [21]  

According to previous studies, ghrelin is one of the factors that are involved in appetite 

regulation and acts as an appetite stimulating factor to pass starvation messages to brain. So 

its reduction in obesity can be considered as a defense mechanism of body to decrease 

appetite. [22] Another explanation we speculate that reduction of serum ghrelin concentration 

in metformin treated group due to direct effect of metformin treatment on synthesis and 

release of ghrelin from the stomach, i.e., lead to greater reduction of serum ghrelin in 

metformin treated group. [23] 

 

A recent study by Gagnon et al. (2013) reported that metformin inhibits stomach proghrelin 

mRNA production and ghrelin secretion an effect mediated through AMPK phosphorylation. 

The results of the present study are relatively comparable with this finding and this could 

explain loss of weight in people treated with metformin. One of the possible pathways by 

which Metformin inhibits ghrelin secretion is through AKT phosphorylation, as AMPK 

activation has been shown to increase AKT activity. [24] 

 

In our study the mean fasting blood glucose level at baseline was 96.54 mg/dl with SD of 

8.53 mg/dl and after 3 months 71.62±7.35 mg/dl. These was statistically significant 

difference in mean Fasting Blood Glucose level at baseline versus after 3 months (p=0.025). 

The mean of PPBG level was 134.45±13.24mg/dl at baseline, followed by 103.63±15.43 

mg/dl after 3
rd 

month, PPBG levels within same group showed significant reduction over a 

period of 3 months. These was statistically significant difference in mean Post Prandial Blood 

Glucose level at baseline versus 3
rd

 month of study period (P=0.017). While comparing with 

other studies metformin Suppress hepatic gluconeogenesis by activation of enzyme (AMP 

activated protein kinase) lowers plasma glucose levels by inhibiting gluconeogenesis in liver. 

[25] 
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In this study, the mean of HbA1c levels was 5.91±0.14% at baseline, 4.32±0.17 after 3
rd 

month. HbA1c levels within same group showed significant reduction over a period of 3 

months (p< 0.0001). Improving insulin sensitivity by increasing peripheral glucose uptake 

and utilization by up-regulating expression of glucose transporter GLUT-4 in muscle and 

skeletal muscle and decreasing the intestinal absorption of glucose.
 
Metformin increases 

plasma levels of glucagon-like peptide 1 (GLP-1) inhibiting glucagon release from α cell, and 

produces a feeling of satiety. [26] 

 

Advantages of metformin are non-hypoglycaemic weight loss promoting has potential to 

prevent macrovascular as well as microvascular complications of diabetes, no acceleration of 

β cell exhaustion/ failure in type 2 DM. Antihyperglycaemic efficacy (HbA1c reduction by 

0.8–1.2%) equivalent to other oral drugs. [27] 

 

In this study the mean of Total Cholesterol level was 215.97±11.05 mg/dl at baseline, 

172.52±10.38 mg/dl after 3
rd 

month. Triglycerides levels within same group showed 

significant reduction over a period of 3 months (p< 0.05). The mean of HDL Cholesterol 

level was 39.13±3.89 mg/dl at baseline, 43.10±4.33 mg/dl after 3
rd 

month. The mean of LDL 

Cholesterol level was 134.95±11.28 mg/dl at baseline, 92.52±10.91 mg/dl after 3
rd 

month. 

The mean of VLDL Cholesterol level was 41.89±3.50 mg/dl at baseline, 36.63±3.63 mg/dl 

after 3
rd 

month (p< 0.05). 

Moreover it was considered that adiponectin elevated insulin sensitivity via the stimulation of 

glucose utilization and increasing free fatty acid oxidation based on the adenosine 

monophosphate-activated protein kinase (AMPK) signal pathway, besides, PPAR-γ response 

element (PPRE) is present in the promoter region of adiponectin gene, suggesting an 

important role of PPAR-γ in regulating the synthesis of adiponectin gene. [28]  

 

Conclusion 

Metformin remains equivocal as a primary treatment for obesity and as a weight loss agent. It 

may serve as an adjunct therapy for those patients who are at high risk for metabolic 

complications or are experiencing other sequelae of obesity. Its mechanistic effects on central 

hypothalamic signaling, incretin secretion and alteration of the gut microbiome establish 

attractive areas of research in identifying new targets for obesity treatment. The long-term 

impacts of metformin use on aging and sarcopenia have yet to be elucidated, but they may 

also provide important insights into optimizing body composition with age. In the meantime, 

metformin will continue to serve as a mainstay treatment in the management of T2D and 

confer multiple metabolic effects beyond glycemic control.  
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