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ABSTRACT 
BACKGROUND:  According to the most recent data from the NCD Risk Factor Collaboration 

(2022), type 2 diabetes affects 828 million people worldwide, with almost 95% of those patients 

having the illness. Diabetes mellitus (DM) is a progressive metabolic disorder marked by chronic 

hyperglycemia due to insulin resistance and/or β-cell dysfunction. The burden of DM in South 

Asia, particularly Pakistan, is substantial. As pharmacological management remains partially 

effective in curbing long-term complications, alternative therapies such as plant-based treatments 

are being explored. According to most product labels, the Hydroxycitric acid HCA, the stated 

active component, is generally present in high amounts in G. cambogia fruit.This study evaluates 

the histopathological featues of Garcinia cambogia extract (GcE) on pancreatic β-cell mass 

structure in alloxan-induced diabetic rats. METHODS: This year-long preclinical study was 

conducted at the Department of Pharmacology and Therapeutics, BMSI, JPMC, Karachi. Sixty 

male albino Wistar rats were randomly divided into three experimental groups (n=20 each) and 

induced with diabetes using Alloxan monohydrate (120 mg/kg). GcE was administered at doses 

of 25, 50, and 75 mg/kg for eight weeks. At the end of the experiment, rats were sacrificed, and 

histopathological analysis of pancreatic tissues was conducted. Fasting serum insulin levels and 

β-cell mass were recorded. RESULTS: Group C (75 mg/kg GcE) demonstrated the highest mean 

body weight (305.96±36.16 g), significantly greater than Groups A (293.06±44.16g) and B 

(295±51.17 g) (p < 0.001). Histopathological findings showed a marked increase in β-cell mass in 

Group C (356±55 units), compared to Group A (282±35 units) and Group B (276±40 units). 

CONCLUSION: Extract of Garcinia cambogia significantly improves pancreatic β-cell mass and 

islet architecture in diabetic rats, supporting its potential role in complementary DM therapy. 

Further studies are warranted to elucidate the mechanisms and establish clinical efficacy. 
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INTRODUCTION 
A long-term, complicated metabolic 

disorder known as diabetes mellitus (DM) 

is characterized by persistent 

hyperglycemia brought on by impaired 

insulin release, resistance, or both. 
1
. The 

primary defect often involves β-cell 

dysfunction, with hyperglycemia leading 

to downstream disturbances in lipid and 

protein metabolism. As type 2 diabetes 

mellitus (T2DM) and obesity become 

increasingly common, a number of 

previously unknown problems linked to 

T2DM are coming to light.Southeast Asia, 

particularly Pakistan, ranks among the 

highest globally in diabetes prevalence. 

We concentrate on hyperinsulinemia and 

its effects: reduced capacity to lower 

glucose levels but maintained lipid 

synthesis and lipoprotein secretion due to 

acutely impaired but sustained insulin 

action. By 2045, the International Diabetes 

Federation (IDF) projects that 700 million 

people will have diabetes, with Pakistan 

reporting a prevalence of 26.3%. 
2,3

. 

Despite advances in pharmacotherapy, 

current anti-diabetic regimens have not 

proven entirely effective in preventing 

long-term complications.
4
.  This has led to 

an increasing interest in plant-based 

remedies due to their cost-effectiveness 

and favorable safety profiles. 
5,6 

Among 

these, Garcinia cambogia—a tropical plant 

whose rind contains hydroxycitric acid 

(HCA)—has shown promise in addressing 

obesity and associated metabolic 

disorders. Previous studies on HCA 

indicate its potential in reducing body 

weight, improving lipid profiles, and 

influencing glycemic control.
7-9

. 

This study investigates the 

histopathological effects of GcE on β-cell 

mass in alloxan-induced diabetic rats. The 

research aims to fill the knowledge gap 

regarding the role of GcE in β-cell 

regeneration and preservation. 

 

MATERIALS AND METHODS 
Study Design and Setting: Preclinical 

laboratory-based experimental study 

conducted over 12 months at the 

Department of Pharmacology and 

Therapeutics, BMSI, JPMC, Karachi. 

Sample and Grouping: Sixty healthy 

male albino Wistar rats (200–300 g) were 

randomized into three experimental 

groups: 

Group A: Diabetic + GcE (25 mg/kg) 

Group B: Diabetic + GcE (50 mg/kg) 

Group C: Diabetic + GcE (75 mg/kg) 

Induction of Diabetes: After fasting 

overnight, rats received intraperitoneal 

alloxan monohydrate (120 mg/kg). Blood 

glucose >250 mg/dl after 72 hours was 

used as the threshold for successful 

diabetes induction.
10

. 

Treatment Protocol: All three groups 

received GcE daily for 8 weeks. Rats were 

housed under controlled environmental 

animals were kept in a 12-hour light/dark 

cycle and provided access to standard 

laboratory chow and water ad libitum. 

Euthanasia and Sample Collection: 
After the 8-week intervention, rats were 

anesthetized using ketamine (10 mg/kg) 

and xylazine (0.5 mg/kg) 
11

, followed by 

cervical dislocation. Cardiac puncture was 

performed for blood collection. Serum was 

separated and stored at –80°C for insulin 

assays. Pancreatic tissue was harvested 

and fixed for histological evaluation. 
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Histopathological Evaluation: Tissue 

sections were stained with hematoxylin 

and eosin (H&E). Parameters assessed 

included β-cell mass.Quantitative 

comparisons were made across all three 

groups. 

 

RESULTS 

Body Weight Changes: Group C rats had 

significantly higher body weights after the 

8-week GcE treatment (305.95±36.16 g), 

compared to Group A (293.05±44.16 g) 

and Group B (295±51.17 g), with 

statistical significance (p < 0.001). 

 

Table 1  

Variables  Average weights in grams± SD F-Value Level of Significance 

A Group  293.05±44.16  

       

        28.58 

 

               

                  0.001 
B Group 295±51.17 

C Group 305.95±36.16 

β-Cell Mass: Group C showed the highest β-cell mass (355±56 units), significantly greater 

than Group A (280±36) and Group B (275±41) (p < 0.005). 

Table 2:   

Beta Pancreatic -Cell Mass 

Variables Mean units ± SD F-Value df level of significance  

A Group 280±36  

         3.76 

 

12 

 

P<0.05 B Group 275±41 

C Group 355±56 

 

DISCUSSION 
This preclinical study provides compelling 

evidence that Garcinia cambogia extract can 

mitigate alloxan-induced pancreatic damage. 

The significant increase in β-cell mass and 

preservation of islet architecture in Group C 

suggest a dose-dependent effect. These 

results align with prior studies on 

Streptozotocin-induced diabetes models, 

where GcE administration led to improved 

glycemic control, lipid profiles, and insulin 

sensitivity.
12

. The bioactive compound 

hydroxycitric acid (HCA) is hypothesized to 

play a central role by modulating glucose 

metabolism and enhancing insulin 

sensitivity.
13

. Additional benefits such as 

body weight gain in treated groups may 

reflect metabolic improvements or better 

nutrient utilization.
14

. Previous research has 

also indicated HCA’s role in reducing 

atherogenic risk and oxidative stress, 

supporting its utility in holistic diabetes 

management.
15

. However, extrapolation of 

findings to human populations requires 

cautious interpretation. Long-term safety, 

optimal dosage, and molecular mechanisms 

warrant further exploration through clinical 

trials and mechanistic studies. 

 

CONCLUSION 

Extract of Garcinia cambogia significantly 

enhances the mass of pancreatic β-cells in 

diabetic rats, emphasizing its potential as an 

adjunctive therapy for diabetes mellitus. This 

study supports the further exploration of 

GcE in clinical settings to develop cost-

effective and natural alternatives for diabetes 

management. 
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