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ABSTRACT 

 
Oral anti-diabetic agents have a number of serious adverse effects, thus, managing diabetes without any 
side effects is still a challenge. Therefore, the search for many effective and safer hypoglycemic agents 
has continued to be an important area of investigation. Besides, drug classically used for the treatment of 
diabetes (insulin, sulphonylureas, biguanides and thazolidinediones), several species of plants have been 
described in the scientific and popular literatures having a hypoglycemic activity. The aim of this research 
was to investigate the effect of Aloe vera on blood glucose level in rats in diabetic condition. In this study 
a total of 150 rats (50 normal rats and 100 alloxan induced diabetic rats) were used for five trials. The rats 
were divided into three groups for each trial, each containing 10 individuals as follows: Group A is the 
control, Group B as diabetic control and Group C were diabetic rat received Aloe vera. Then alloxan 
injection was injected at a dose rate of 100 mg/kg body weight through intra-peritoneal route to each rat to 
induce diabetes in groups B and C. Aqueous extract of Aloe vera were fed by gavage at a dose of 300 
mg/kg body weight daily for 21 days in group C. On the 10th day blood glucose level and the body 
weights were measured for the first time to ensure diabetic induction. Then all the rats of this group were 
kept for more 21 days for the treatment of diabetic condition. During experimental period, day 0, 7, 14 and 
21 blood samples were collected from all groups and determined their blood sugar level using diabetic kit. 
After 3 weeks of treatment the blood glucose level significantly (P<0.001) reduced in the group C 
compared to B from 260± 11.53 mg/dl to 91.21 ± 3.67 mg/dl. On the other hand, the average body weight 
was increased significantly (P<0.001) from 260 gm to 279.88 gm in the group C compared to 
that of B. From our findings, it is concluded that Aloe vera can be used as anti-diabetogenic agent in food.  
 

Keywords: Aloe vera, anti-diabetic, anti-hyperglycemic, rat 10 
 

INTRODUCTION 
 

Diabetes is one of the major degenerative diseases in the world today. It is considered as one of the five 
leading causes of death in the world. Diabetes mellitus (DM) is characterized by elevated plasma 
glucose concentrations resulting from insufficient insulin, insulin resistance or both leading to 
metabolic abnormalities in carbohydrates, lipids and proteins (Hernandez-galicia et al., 2002).  It is a 
major risk factor for the development of cardiovascular disease. About 70-80% of deaths in diabetic 
patients are due to vascular disease. In particular, hyperglycemia, the primary clinical manifestation of 
diabetes, is thought to contribute to diabetic complications by altering vascular cellular metabolism, 
vascular matrix molecules and circulating lipoproteins. It can be hereditary and environmental which 
leads to metabolic abnormalities mainly characterized by hyperglycemia resulting from defects in 
insulin secretion, insulin action or both. Being a major degenerative disease, diabetes is found all over 
the world, and it is becoming the third most lethal disease of mankind and increasing rapidly (King and 
Herman 1998). It is the most common endocrine disorder, affecting 16 million individuals in the 
United States and as many as 200 million individuals worldwide (IDF, 2019). 
For instance hyperglycemia increases diacylglycerol levels and activates protein kinase C activity in 
the aorta of streptozotocin induced diabetic rats (Inoguchi et al., 1994) and dogs (Xia P et al, 1994). 
Thickening of the basement membranes in renal glomeruli and peripheral capillaries has been observed 
in stz. induced diabetic rats (Olgemoller et al, 1993) and hyperlipidemia is a feature of drug induced 
diabetes in rats (Still et al., 1964) and rabbits (Nordestgaard et al, 1988; Miller and Wilson, 1984). 
Although, oral hypoglycemic agents and insulin are the main treatment of diabetes with prominent side 
effects and fail to significantly alter the course of diabetic complications.  The common side effects 
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associated with oral hypoglycemic agents are hypoglycemia, weight gain, gastrointestinal disorders, 
peripheral edema and impaired liver function, in addition to the cost of treatment. Since natural 
remedies are somehow safer and more efficacious than pharmaceutically derived remedies. 
Complementary and alternative medicine involves the use of medicinal plant alternatives to 
mainstream treatment. A recent study has estimated that up to 30% of patients with DM use 
complementary and alternative medicine (Mukharje and Karati 2023; Villarruel-López et al., 2018). 
According to the World Health Organization, more than 70% of the world’s population must use 
traditional medicine to satisfy their principal health needs (Farnsworth et al., 1985). A great number of 
medicinal plants used in the control of the DM have been reported (Baily and Day 1989).Aloe vera 
(synonym A. barbadensis Miller) (Liliaceae) is a fleshy plant filled with a clear viscous gel and it may 
exert its blood glucose lowering effect by preventing the death of β-cells and/or recovering the 
destroyed β-cells. It may also have initiated cell proliferation (Noor et. al., 2013). Five phytosterols in 
Aloe vera gel like lophenol, 24-methyl-lophenol, 24-ethyl-lophenol, cycloartanol, and 24-methylene-
cycloartanol are believed to have anti-hyperglycemic effect in diabetes (Tanaka et al., 2006).The aim 
of the present research proposal is to elucidate the possible antidiabetic activity of Aloe vera and its 
medicinal potency responsible for the protection of different organs. 
 

MATERIALS AND METHODS 
 
This study was conducted in the Department of Anatomy, Histology and Physiology, Sher-e-Bangla 
Agricultural University, Dhaka to evaluate the efficacy of Aloe vera extract in diabetic rats.  
Collection and acclimatization of rats: 
Total 150 mixed male albino rats (aged 2-3 months) were collected from Jahangirnagar University, 
Savar, Dhaka. For five experimental trials, all the rats were grouped into three each containing 50 rats. 
Each group of rats was housed at serene bottomed wire cages arranged in rows and kept in the animal 
house of this department. The animals were fed with pellet at a recommended dose of 100 gm/kg. 
Drinking water was supplied ad libitum. The rats were reared in this condition for a period of three 
weeks to acclimatize them prior to experimental uses. 
Induction of diabetes:  
To induce diabetes mellitus, alloxan injection was given through intra-peritoneal route and this 
increased the blood glucose level (P<0.05) and at the same time body weight was decreased also. 
Single dose of alloxan administered intraperitoneally @100 mg/kg body weight (Junod et al., 1996). In 
this experiment, polyuria, polydipsia and polyphagia after 24 hours of alloxan injection were observed. 
Rats with serum glucose level ranging between 150 mg/dl or above considered as hyperglycemic 
(Reeves et al., 1993). 
Experimental design: 
In that study, a total of 150 rats (50 normal rats and 100 alloxan induced diabetic rats) were used for 
five trials. The rats were divided into three groups for each trial, each containing 10 individuals (N=10) 
as follows:  
Group A: Normal control group 
Group B: Diabetic control group  
Group C: Diabetic with Aloe vera treated group 
After 18 hours of starvation, body weights and blood glucose were measured after acclimatization of 
rats. Then alloxan injection was injected at a dose rate of 100 mg/kg body weight through intra-
peritoneal route to each rat to induce diabetes in groups B and C. All the groups of rats were reared 
under normal diet and water ad libitum from Day 1-10, on 10th day blood glucose level and the body 
weights gaining were measured for the first time to ensure diabetic induction. Then all the rats of this 
group were kept for more 21 days for the treatment of diabetic condition. During that period on Day 0, 
7, 14, and 21st the body weight and blood glucose level were measured. Aqueous extract of Aloe vera 
fed by gavage at a dose of 300mg/kg body weight daily for 21 days in group C. 
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Statistical analysis: 
All data were expressed as mean ± SEM (N=10) and differences among the groups of animals were 
compared using one-way analysis of variance (ANOVA) test. P-values less than 0.05 were considered 
significant. 
 

RESULTS AND DISCUSSION 
 
To the best of our knowledge, this is the first study of anti-hyperglycemic activity of aqueous extract of 
Aloe vera in normal and alloxan diabetic rat. The study was carried out to evaluate the effects of Aloe 
vera on blood glucose and body weight. Changes in blood glucose level of rats were summarized in 
Table 1 describing that treatment of diabetic rats with Aloe vera induced a significant decrease in 
fasting blood glucose levels compared with diabetic untreated group. At the day of 21, aqueous 
solution of Aloe vera extract was significantly (P<0.001) found to reduce blood glucose levels in group 
C compared to B from 260± 11.53 to 91.21 ± 3.67 mg/dl.  
 
Table 1.  Effect of Aloe vera on studied blood sugar in diabetic rats, compared to normal control 

(Values are expressed in Mean ± SEM, N= 10 for each group) 
 

Grs Day 0 Day 7 Day 14 Day 21 
ABSL (mg/dl) ABSL (mg/dl) ABSL (mg/dl) ABSL (mg/dl) 

A 95.505.21c 90.155.4 c 91.895.5c 92.989.5c 
B 188.002.55a*** 193.155.7a*** 210.681.74a*** 26011.53a*** 
C 94.552.88b*** 96.51.3 b*** 94.13.1b*** 91.213.67 b*** 

a***Significantly different from control at P < 0.001, b***Significantly different from DM (Diabetic mellitus) at P 
< 0.001 
Legends: Grs: Group, Group A: Normal Control; Group B: Diabetic control; Group C: Alloxan + Aloe 
vera treated; ABSL: Average blood sugar level  
 
Aloe vera treatment induced a significant increase in body weight compared with diabetic untreated 
group (Table 2).  The average body weight was increased significantly (P<0.001) from 260 to 
279.88 gm in group C compared to B after 3 weeks treatment.  

Table 2.  Effect of Aloe vera on studied body weight in diabetic rats, compared to normal 
control (Values are expressed in Mean ± SEM, N= 10 for each group) 

 

Grs Day 0 Day 7 Day 14 Day 21 
ABW (gm) ABW (gm) ABW (gm) ABW (gm) 

A 243.24 4.15c 246.55.50c 251.755.96c 265.511.5c 
B 271.552.11 a*** 270.446.51 a*** 264.54.21 a*** 2603.95 a*** 
C 266.828.44 b*** 271.437.5 b*** 275.379.63 b*** 279.887.13 b*** 

a***Significantly different from control at P < 0.001, b***Significantly different from DM (Diabetic mellitus) at P 
< 0.001 

Legends: Grs: Group, Group A: Normal Control; Group B: Diabetic control; Group C: Alloxan + Aloe 
vera treated; ABW: Average body weight 
 

Diabetes mellitus is probably the fastest growing metabolic disease in the world. As the knowledge of 
multifactorial nature of this disease increases so does the need for more challenging and appropriate 
therapies (King et al., 1998; Dans et al., 2007). Alloxan is known for selective pancreatic islet β-cell 
cytotoxicity and has been extensively used to induce diabetes mellitus in animals (Fernandes et al., 
2007). Generalized increase in the level of blood glucose during diabetes have been consistently 



92 
 

reported both in animal models and humans especially those suffering from insulin dependent diabetes 
mellitus (Mathew et al., 1973; Lorenzati et al., 2010). 
In the present study we found that Aloe vera extract reduced the blood glucose in diabetic rats. 
Regarding serum glucose level, treatment of diabetic rats with Aloe vera caused significant decreases 
in fasting and post-prandial serum glucose levels as compared to the diabetic untreated group. There 
are two possible explanations for this finding. First, Aloe vera may exert its effect by preventing the 
death of -cells or it may permit recovery of partially destroyed -cells. Like Momordica charantia 
(Akhter at al., 2018a) Aloe vera may also have initiated cell proliferation. These results are in 
accordance with the previous findings in Aloe vera (Noor et al., 2013; Govindarajan et al., 2021), 
Neem (Chattopadhyay et al., 1987), Bitter melon (Akhter et al., 2018a), Garlic (Akhter et al., 2018b), 
Drumstick (Villarruel-López et al., 2018) and Telakucha (Sarkar et al., 2020).  
 

CONCLUSION 
 
In conclusion, the present study calls attention to the therapeutic use of A. vera in DM. The results of 
the current study demonstrated that Aloe vera was effective in lowering hyperglycemic activity in 
alloxan induced rats. Further studies are necessary in terms of different doses and longer duration of A. 
vera to be considered as better therapeutic option for DM. 
Conflict of interest: 
The authors declared there is no conflict of interest. 
 

REFERENCES 
 

Akhter, R., Rasel, I.H. and Islam, M.S. 2018a. Antidiabetic effect of bitter melon/Kerala (Momordica 
charantia) in alloxan induced diabetic rat. Res. Agric. Livest. Fish., 5(3): 373-379. 

Akhter, R., Rasel, I.H. and Islam, M.S. 2018b. Effect of bitter melon and garlic on blood glucose level 
and blood cholesterol level in rats in diabetic condition. Res. Agric. Livest. Fish., 5:(3): 359-
363. 

Bailey, C.J. and Day, C. 1989. Traditional Plant Medicines as Treatments for Diabetes. Diabetes Care, 
12: 553-564. 

Chattopadhyay, R.R., Chattopadhyay, R.N., Nandy, A.K., Poddar, G. and Maitra, S.K. 1987. 
Preliminary report on antihyperglycemic effect of a fraction of fresh leaves of Azdirachata 
indica (Beng. Neem). Bull. Calcutta School Trop. Med. 35: 29-35. 

Dans, A.M., Villarruz, M.V., Jimeno, C.A., Javelosa, M.A., Chua, J., Bautista, R. and Velez, G.G. 
2007. The effect of Momordica charantia capsule preparation on glycemic control in type 2 
diabetes mellitus needs further studies. Medizinische Monatsschrift für Pharmazeuten., 30 (4): 
131-137. 

Fernandes, N.C., Lagishetty, C.V., Panda, V.S. and Naik, S.R. 2007. An experimental evaluation of the 
antidiabetic and antilipidemic properties of a standardized Momordica charantia fruit extract. 
BMC Complementary Alternative Medicine, 7: 29. 

Farnsworth, N.R., Akerele, O., Bingel, A.S., Soejarto, D.D. and Guo, Z. 1985. Medicinal plants in 
therapy. Bulletin of the World Health Organization, 63(6): 965-981. 

Govindarajan, S., Babu, S., Vijayalakshmi, M., Manohar, P. and Noor, A. 2021. Aloe vera 
carbohydrates regulate glucose metabolism through improved glycogen synthesis and 
downregulation of hepatic gluconeogenesis in diabetic rats. J. Ethnopharmacol., 281:114556.  

Hernandez-Galicia, E., Aguilar-Contreras, A., Aguilar-Santamaria, L., Roman-Ramos, R., Chavez-
Miranda, A.A., Garcia-Vega, L.M., Flores-Saenz, J.L. and Alarcon-Aguilar, F.J. 2002. Studies 
on hypoglycemic activity of Mexican medicinal plants. Proc. Western Pharmacol. Society, 45: 
118-124. 

IDF (International Diabetic Federation) Diabetes Atlas, 2019. Ninth edn. 
https://www.diabetesatlas.org/en/. 



93 
 

Inoguchi, T., Xia, P., Kunisaki, M., Higashi, S., Feener, E.P. and King G.L. 1994. Insulin’s effect on 
proteinkinase C and diacylglycerol induced by diabetes and glucose in vascular tissues. 
American J. Physiology., 267: E369-E379. 

Junod, A., Lambert, A.E., Staufacher, W. and Renold, A.E. 1996. Diabetogenic action of streptozotocin 
Relationship of dose to metabolic response., J. Clinical Invest., 48: 2129-2139. 

King, H. Aubert, R. E. and Herman, W.H. 1998. Global burden of diabetes, 1995-2025: prevalence, 
numerical estimates and projections., Diabetes Care., 21: 1414-1431. 

Lorenzati, B., Zucco, C., Miglietta, S., Lamberti, F. and Bruno, G. 2010. Oral Hypoglycemic Drugs: 
Pathophysiological Basis of Their Mechanism of Action Oral Hypoglycemic Drugs: 
Pathophysiological Basis of Their Mechanism of Action. Pharmaceuticals (Basel, 
Switzerland)., 3(9): 3005-3020.  

Mathew, P.T. and Augusti, K.T. 1973. Studies on the effect of allicin (diallyl disulphide-oxide) on 
alloxan diabetes I. Hypoglycaemic action and enhancement of serum insulin effect and 
glycogen synthesis. Indian J. Biochem. and Biophysics., 10: 209-212. 

Miller, R.A. and Wilson, R.B. 1984. Atherosclerosis and myocardial ischemic lesions in alloxan-
diabetic rabbits fed a low cholesterol diet. Arteriosclerosis., 4(6): 586-591. 

Mukherje, S. and Karati, D. 2023. Exploring the Phytochemistry, Pharmacognostic Properties, and 
Pharmacological Activities of Medically Important Plant Momordica Charantia. 
Pharmacological Research-Modern Chinese Medicine., 100226. 

Nordestgaard, B.G.S., Stender, S. and Kjeldsen, K. 1988. Reduced artherogenesis in cholesterol-
feddiabetic rabbits. Giant lipoproteins do not enter the arterial wall. Arteriosclerosis., 8: 421-
428. 

Noor, A., Bansal, V.S. and Vijayalakshmi, M.A. 2013. Current update on anti-diabetic biomolecules 
from key traditional Indian medicinal plants. Current Science., 104(6): 721–727. 

Olgemoller, B. and Schleicher, E. 1993. Alterations of glomerular matrix proteins in the pathogenesis 
of diabetic nephropathy. Clinical Investigation., 71: S13 – S19. 

Reeves, P.G., Nielsen, F.H. and Fahey, G.C. 1993. AIN-93 purified diets for laboratory rodents: final 
report of the American institute of nutrition Ad Hoc writing committee on reformulation of the 
AIN-76 rodent diet. J. Nutrition., 12: 23-56. 

Sarkar, S.K., Uddin, M., Hossain, M.M., Masum, M.A. and Islam, M.S. 2020. Hematobiochemical 
Effects of Telakucha (Coccinia Indica) in Alloxan Induced Diabetic Rats. Research in 
Agriculture Livestock and Fisheries., 7(3): 431-438. 

Still, W.J.S., Martin, J.M. and Gregor, W.H. 1964. The effect of alloxan diabetes on experimental 
atherosclerosis in the rat. Experimental Molecular Pathology., 3:141-147. 

Tanaka, M., Misawa, E., Ito, Y., Habara, N., Nomaguchi, K., Yamada, M., Toida, T., Hayasawa, H., 
Takase, M., Inagaki, M. and Higuchi, R. 2006. Identification of five phytosterols from Aloe 
vera gel as anti-diabetic compounds. Biological and Pharmaceutical Bulletin., 29 (7): 1418-22. 

Villarruel-López, A., López-de la Mora, D.A., Vázquez-Paulino, O.D., Puebla-Mora, A.G., Torres-
Vitela, M.R., Guerrero-Quiroz, L.A. and Nuño, K. 2018. Effect of Moringa oleifera 
consumption on diabetic rats. BMC complementary and alternative medicine., 18(1): 127. 

Xia, P., Inoguchi, T., Kern, T.S., Engerman, R.L., Oates, P.J. and King, G.L. 1994. Characterization of 
the mechanism for the chronic activation of diacylglycerol-protein kinase C pathway in 
diabetes and hypergalactosemia. Diabetes., 43(9): 1122-1129. 


