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ABSTRACT

Background: The prevalence of diabetes is rapidly rising worldwide at an alarming rate. Over the last 30 years, the status 
of diabetes has changed from being considered as a mild disorder of the elderly to one of the major causes of morbidity 
and mortality affecting the youth and middle aged people. Aloe vera has been used in folk medicine as a remedy for 
various diseases. It is extensively studied in treating diabetes mellitus. Aims and Objectives: This study evaluates the 
hypoglycemic effect of A. vera leaf dried powder and compares it with standard Metformin in alloxan-induced diabetic 
rats. Materials and Methods: Diabetes mellitus was experimentally induced in rats by intraperitoneal injection of alloxan 
monohydrate at a dose of 150 mg/kg. A pure extract of A. vera leaf was given orally once daily for 5 weeks in three 
graded doses of 100, 200, 400 mg/kg and compared with control (2 ml distilled water) and standard (metformin 50 mg/kg) 
Results: The elevated blood glucose levels in diabetic rats were reduced by the treatment with A. vera leaf extract at doses 
of 200 mg/kg and 400 mg/kg which was comparable to 50 mg/kg of metformin with no statistically significant difference 
(P < 0.0001). Conclusion: Our study concludes that A. vera leaf extract has a favorable effect in reversing alloxan induced 
hyperglycemia in rats.
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INTRODUCTION

With the largest number of diabetic subjects in the world, India 
becomes the “diabetes capital of the world.”[1] This epidemic, 
chiefly of Type 2 diabetes, is brought on by environmental 
and behavioral factors like overly rich nutrition, obesity and 
sedentary lifestyle with at least a part due to genetic factors.[2] 
Although the prevalence of microvascular complications of 

diabetes like retinopathy and nephropathy are comparatively 
lower in Indians, the prevalence of premature coronary artery 
disease is much higher when compared to other ethnic groups. 
The shift in the age of onset of diabetes to a younger age in 
the recent years has been the most devastating trend with a 
major impact on nation’s health and economy.[3] According to 
an estimation of International Diabetes Federation, the total 
number of diabetic subjects in India would rise to 69.9 million 
by 2025.[4]

Conventionally, the management protocol of diabetes 
involves non-pharmacological (diet, exercise, and 
surgery) and/or pharmacological means (insulin and oral 
hypoglycemic agents). This approach of simply using 
insulin and oral drugs to control diabetes mellitus is not 
only costly but also inadequate and associated with a lot of 
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health risks and complications, ultimately leading to a lack of 
compliance.[5,6] For the last few decades, the WHO has been 
supporting traditional medicine program by realizing the fact 
that medicinal plants are of great importance to the health of 
individuals and communities.[7] Among traditional systems 
of medicine, the unique pro-nature vision of Ayurveda is 
gaining global relevance.[8]

Plants extracts have been used for a long time as a traditional 
remedy for diabetes in many parts of the world. For instance, 
Aloe vera (Aloe barbadensis Miller), a perennial succulent 
xerophyte, with elongated pointed fleshy leaves consisting of 
two parts, an outer skin (green rind) and an inner pulp (colorless 
mucilaginous gel), has been widely used as a healing plant 
in the history of mankind.[9] Leaf exudate and mucilaginous 
gel of A. vera possess anti-inflammatory, antifungal, 
antibacterial, anticancer, antioxidant, cytoprotective, cardiac 
stimulatory, and immunomodulatory activities. It has 
also been extensively studied in treating diabetes mellitus 
in developing countries.[10] The dried sap of A. vera is a 
traditional remedy for diabetes in the Arabian peninsula.[11] 
Conversely, the plasma glucose levels were reported to rise 
in alloxan-induced diabetic rats by A. vera gel.[12] This type of 
controversial report on the action of A. vera in diabetes was 
probably due to differences in the part of the plant used or 
due to the model of diabetes chosen.[13,14] This study is done to 
evaluate and compare the antidiabetic activity of leaf extract 
of A. vera with the standard antidiabetic drug, Metformin in 
albino rats.

MATERIALS AND METHODS

A. vera Leaf Extract

A. vera spray dried powder was obtained from Bhaskara 
Biotech, Hyderabad.

Drugs and Chemicals

Metformin pure powder (Franco-Indian Pharmaceuticals Pvt. 
Ltd., Mumbai) was used as the standard drug. Alloxan for 
inducing diabetes in rats was obtained from Rolex Chemical 
Limited, Mumbai.

Animals

Adult healthy albino rats of either sex weighing between 
150 g and 200 g were procured from the National Institute 
of Nutrition, Hyderabad and housed in the air-cooled central 
animal house of Kamineni Institute of Medical Sciences, 
Narketpally, Nalgonda where this study was conducted. They 
were allowed to get acclimatized to laboratory conditions 
(12:12 h dark/light, 25-2°C) for a period of 7 days. They had 
free access to food and water ad libitum. This study was done 
during August 2012 to February 2013 after obtaining prior 
approval from the Institutional Animal Ethics Committee. 

All animals were handled according to the guidelines of 
CPCSEA, Government of India.

Induction of Diabetes

Diabetes was induced in rats with normal blood glucose 
levels by intraperitoneal (i.p.) injection of alloxan 
monohydrate - 150 mg/kg body weight. After 2 h of alloxan 
injection, dextrose 10% was fed to all rats ad libitum to 
prevent hypoglycemia. After 7 days, fasting blood glucose of 
all rats was estimated and those with blood glucose levels 
of >250 mg/dl were considered as diabetic and selected for 
further study. Their blood glucose levels were estimated daily 
for 6 days and then weekly for 5 weeks.

Treatment Schedule

All the rats successfully induced with alloxan were 
randomly allocated into five groups of 6 animals each and 
treated once daily for 5 weeks as follows:
•	 Group I received control (1 ml distilled water orally)
•	 Group II received standard antidiabetic (metformin 

50 mg/kg orally)
•	 Groups III, IV, and V received A. vera leaf extract in three 

graded doses of 100, 200 and 400 mg/kg, respectively.

Determination of Blood Glucose

All the diabetic rats after giving control, standard and 
three graded doses of A. vera leaf extract were kept fasting 
overnight, and their fasting blood glucose levels were 
determined by pre-standardized glucometer with reagent 
strips by glucose oxidase method daily in the 1st week after 
induction of diabetes and then once a week for 5 weeks.

Statistical Analysis

The data were presented as mean ± standard error of the 
mean (SEM). One-way analysis of variance followed by 
post-hoc least significant difference analysis at P < 0.05 was 
performed using the Statistical Package for Social Science 
(SPSS) version 19 to compare all treated groups. P < 0.05 
was considered statistically significant.

RESULTS

Administration of alloxan monohydrate (50 mg/kg i.p.) 
produced hyperglycemia that was maintained almost up 
to 5 weeks in Group I (control) fed with distilled water. 
At the end of 5 weeks, A. vera leaf extract reduced the 
hyperglycemic effect of alloxan in Groups IV and V (at 
200 mg/kg and 400 mg/kg doses, respectively) which was 
statistically highly significant (P < 0.0001) when compared 
to the control (Group I), but in Group III (at 100 mg/kg) it 
did not show significant reduction in the blood glucose levels 
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which was comparable to the control (Group I) as shown in 
Table 1.

The standard drug (metformin 50 mg/kg) showed statistically 
highly significant reduction (P < 0.0001) in blood glucose 
levels in Group II at the end of 5 weeks in comparison to 
control (Group I). The hypoglycemic effect of A. vera at 
200 mg/kg and 400 mg/kg was comparable to metformin 
(50 mg/kg) with no statistically significant difference 
between Groups II, IV and V after 5 weeks (Table 1).

The reduction in blood glucose level was evident from day 3 
with Metformin and A. vera leaf extract at doses 200 mg/kg 
and 400 mg/kg in Groups II, IV and V, respectively, which 
sustained till the end of 5 weeks (Figure 1).

DISCUSSION

The existing antidiabetic drugs address one of the key 
symptoms of Type 2 diabetes, i.e. hyperglycemia but most of 
them, on the other hand, promote weight gain. Further, due to 
various reported adverse effects of currently used antidiabetic 
drugs, there exists a need for their substitution with natural 
products which have a better hypoglycemic effect and fewer 
side effects. Large numbers of plants and herbs have been 
known for their antidiabetic effects through traditional 
medicine but in this era of evidence-based medicine; their 

introduction into modern therapy can only be done after 
thorough pharmacological testing by preclinical and clinical 
trials.

Among several plants, A. vera with hypoglycemic trace 
elements such as Cr, Zn, and Mn which potentiate insulin 
action was a strong candidate, as it has been used for treating 
diabetes in Arab and other developing countries.[15] It has 
been reported to produce antidiabetic effect by multiple 
mechanisms, but there were some controversies on its 
antihyperglycemic effect. Hence, this study aimed to evaluate 
and compare the hypoglycemic effect of A. vera leaf extract 
with metformin in alloxan induced diabetic rats. Alloxan 
acts as a cytotoxic agent on the insulin secreting β cells of 
pancreas and effectively induces diabetes mellitus in a wide 
variety of animal models which share many features with that 
of human type.

In our present study, three graded doses of A. vera 
(100 mg/kg, 200 mg/kg and 400 mg/kg orally) were compared 
with metformin (50 mg/kg orally) and control (distilled water 
1 ml orally). The antidiabetic effect of A. vera at 200 mg/kg 
(Group IV) and 400 mg/kg (Group V) was comparable to 
metformin, 50 mg/kg (Group II) with no statistically significant 
difference between these groups (Table 1). Oral administration 
of A. vera leaf extract reduced the blood glucose levels in rats 
(mean ± SEM) from 257 ± 9.9 (day 1) to 106 ± 3.8 (5th week) 
at the dose of 200 mg/kg (Group IV) while at the dose of 
400 mg/kg (Group V) it reduced from 258 ± 9.6 (day 1) to 
76.6 ± 1.8 (5th week) in comparison to control (Group I) 
which caused a decrease from 255 ± 10.41 (day 1) to 251.5 ± 
7.69 (5th week). Moreover, 50 mg/kg of metformin (Group II) 
reduced the blood glucose levels from 251 ± 8.9 (day 1) to 94 
± 6.8 (5th week) as shown in Table 1.

At the end of 5th week, the percentage of hypoglycemic 
effect in Group IV (A. vera 200 mg/kg) was 58.75, Group V 
(A. vera 400 mg/kg) was 70.31 and in Group II (Metformin 
50 mg/kg) was 62.54. These results suggest that A. vera leaf 
extract at 200 mg/kg and 400 mg/kg produced hypoglycemic 
effect comparable to that of metformin 50 mg/kg in alloxan 
induced diabetic rats (Figure 1).

The results of this study are in accordance with the results of 
earlier studies which indicated that A. vera gel extract was 

Table 1: Mean blood glucose levels between different groups
Group Day 1 1st week 2nd week 3rd week 4th week 5th week
I 255±10.41 251±9.80 251.3±8.89 250.1±7.71 251.5±7.73 251.5±7.69
II 251±8.9 161.8±10.1* 151.6±11.1** 130±8.7*** 109±7.7*** 94±6.8***
III 250±6.83 237.8±6.34 230.8±7.04 229.8±6.55 222±8.14 222.5±9.17
IV 257±9.9 210.5±7.05 170.5±4.8* 143.6±2.8** 120±4.2*** 106±3.8***
V 258±9.6 176.8±2.3* 159±2.8** 130±2.9*** 91±2.5*** 76.6±1.8***

Data presented as mean±SEM, *P<0.05 as compared to control, **P<0.01 (significant), ***P<0.0001 (highly significant). SEM: Standard error 
of the mean

Figure 1: Percentage change in blood glucose levels at different 
intervals in between groups
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also effective in lowering hyperglycemia in streptozotocin-
induced rats.[16,17] In another study, it was concluded that 
A. vera gel extracts not only normalized the fasting blood 
glucose and plasma insulin levels but also reduced the 
concentrations of cholesterol, triglycerides, and free fatty 
acids in the plasma, liver, and kidney of streptozotocin-
induced diabetic rats.[18]

Another study reported that A. vera extract prevented 
hyperglycemia in rabbits treated with alloxan.[19] It was also 
confirmed that treatment with A. vera juice filtrate resulted in 
a significant improvement in serum glucose in diabetic rats as 
compared to non-diabetic control.[20]

The hypoglycemic effect of A. vera leaf extract was by 
enhancing glucose metabolism. It was further proposed that 
the glucose lowering effect of A. vera could be explained by 
an antioxidant mechanism because it attenuated oxidative 
damage in the brains of streptozotocin-induced mice and 
reduced peroxidation levels in the kidneys of streptozotocin-
induced diabetic rats.[21]

CONCLUSION

From our study, it may be concluded that A. vera leaf extract 
has antidiabetic action thereby validating the rationale of its 
use in indigenous medicine. Further studies are required to 
identify the probable mechanism of action to establish its 
hypoglycemic effect.
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