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ABSTRACT: 

The ethanolic leaves extract of Allium Cepa with its increasing dosages, that is, 200 mg/kg, 250 

mg/kg and 300 mg/kg were used to determine the antidiabetic activity in rats in which diabetes 

was induced by using alloxan monohydrate for 2 weeks at the dose of 150 mg/kg. The results were 

compared to the increasing dosages of standard antidiabetic drug glibenclamide at the dose of 2.5 

mg/kg, 3.8 mg/kg and 5 mg/kg respectively and also against the control, that is, normal saline. It 

was observed that with the increasing dosages (200 mg/kg, 250 mg/kg and 300 mg/kg) of ethanolic 

leaves extract of ALLI given to rats, it produced dose dependent significant (that is, p < 0.05) 

reductions in the blood glucose levels of diabetic rats after a treatment of 6 weeks in comparison 

to the control rats that received normal saline. The most effective concentration at which there was 

significant blood glucose level reduction seen was at the dose of 300 mg/kg. Hence, from this 
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experiment, it is evident to conclude that Allium Cepa has the ability to exhibit promising 

hypoglycemic activity.  
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INTRODUCTION 

The term "diabetes mellitus" actually refers to a set of diseases that share the characteristic of 

hyperglycemia and which can be caused by a variety of factors, including genetics, the immune 

system, and metabolism (Egan and Dinneen, 2019). Aging, obesity, poor energy consumption, 

alcohol consumption, smoking, and other variables all have a role in aetiology (Raman, 2016). The 

United States, India, and China are predicted to have the largest diabetes populations by the year 

2030 (Wild et al., 2004).  

Allium cepa L., belongs to the family Alliaceae. It has been demonstrated that onions contain 

antibacterial (Santas et al., 2010) and antifungal effects (Kyung, 2012). Extracts of onions prevent 

dental cavities caused by oral microorganisms (Kim, 1997). The pungent flavour of onions comes 

from allyl-propyl disulfide which is a volatile oil and which may have anti-diabetic benefits 

(Andallu et al., 2001). The enzymes alpha-glucosidase, alpha-amylase, lipase and lipoxygenase 

are all known to be inhibited by the red onion skin extract (Stoica et al., 2021). Onions can stop 

bleeding caused by piles (Zahid et al., 2008). They can also treat asthma, cancer, hypocholestremia, 

as well as osteoporosis (Marrelli et al., 2018). Effects such as analgesic, anti-inflammatory, anti-

hypertensive, as well as immune-protective actions are just some of the pharmacological benefits 

associated with the bioactive compounds found in Allium Cepa (Teshika et al., 2018). Onions are 

well-known for their high iron content. As a result, they are useful in the treatment of anaemia. 

They are also used as a good cholera treatment and also useful in the treatment of urinary tract 

infections and bleeding piles as well (Zahid et al., 2008). 

Since A. cepa contains flavonoids, phenolic acids, thiosulfinates and organosulfur compounds, it 

is an extremely abundant source of antioxidants (Tedesco et al., 2015). The hypoglycemic 

characteristics come from the presence of S-methylcysteine and flavonoids like quercetin. These 

compounds increase insulin secretion overall antioxidant enzyme activity while decreasing serum 

lipids, oxidative stress, as well as lipid peroxidation. Onion extracts have been shown to have 
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hypolipidemic effects, specifically through their ability to normalise liver hexokinase, glucose 6-

phosphatase as well as HMG coenzyme-A reductase activity (Akash et al., 2014).  

Four diagnostic tests for diabetes are currently recommended which includes fasting plasma 

glucose where a 10 hour to 14 hour fast is observed (Clinical Methods: The History, Physical, and 

Laboratory Examinations, 1990). Other methods include oral glucose tolerance test (OGTT) that 

provides a more complete and sensitive assessment of glucose metabolism (Stolk et al., 1995), 

HbA1c represents the average plasma glucose during the past eight to twelve weeks (Nathan et al., 

2007) and random blood glucose where a person's blood glucose levels are measured randomly 

during the course of the day and does not need fasting or ongoing monitoring, unlike other blood 

tests for diabetes (Bowen et al., 2015). 

In this research method, we will observe fasting blood sugar levels to assess the antidiabetic levels 

of our test extracts.  

Phytotherapeutics are derived from medicinal plants and their active compounds have the potential 

to cure illnesses, while they occasionally have negative side effects (Trojan-Rodrigues et al., 

2012). Also, because of the expensive cost of modern anti-diabetic drugs and other 

pharmaceuticals, many low-income and rural people turn to herbal remedies instead (KUSANO & 

ABE, 2000). So the ultimate goal of using Allium cepa as a trusted source of herb is to treat diabetes 

affordably and effectively with minimal side effects. 

 

MATERIALS AND METHODS 

Plant material 

The A. cepa utilised in the study was bought from the University of Karachi's Agriculture 

Department. The plant’s species names were preserved at the University of Karachi's Herbarium 

unit, located in the Department of Botany. 

Animal model 

63 adult white wistar strain albino rats which weighed around 200 to 250 g were bred in the animal 

house of the Faculty of Pharmacy. They were given time to acclimatize in a controlled environment 
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with a constant temperature of 26±2°C, humidity of 50-60%, and an equal exposure of light and 

dark, that is, a 12-hour ON and a 12-hour OFF light cycle with free access to water and food.  

Preparation of plant extract 

Fresh Allium Cepa with leaves attached therein, was purchased from a grocery store in order to 

make an ethanolic leaf extract. Those leaves were picked off and cleaned. 500 grams of fresh 

leaves were combined with 1000 mL of ethanol followed by a 15-minute blending session at room 

temperature. The resulting mixture was filtered using analytical filtrate (da Silva et al., 2008). 

Airtight bottles were used to store the extract at 4 °C in the fridge until it was time to use it. The 

extracted substance was administered orally to the rats via a feeding syringe. 

Induction of diabetes mellitus 

After acclimatization period, the rats were subjected to a 12-hour overnight fast during which the 

rats had access to just water after which alloxan was introduced intraperitoneally at the dose of 

150 mg/kg. The animals did not receive food or water until 30 minutes after receiving alloxan 

(Sheriff et al., 2020). This was done for a period of 2 weeks and then rats with serum glucose levels 

between 250 and 400 mg/dl were utilized in the experiment (Ozougwu, Jevas, 2011). 

Experimental design 

A total of 63 rats were split up into three categories: 

Group I-Control: Nine non-diabetic rats (non-diabetic control) which included 9 rats given 1.0 

ml of normal saline given orally daily. 

Group II-Test: Twenty-seven alloxan induced diabetic rats were split into three groups of nine 

(IIa, IIb, and IIc). The test subjects in this group were given ethanolic leaves test extracts orally. 

IIa includes 9 rats that were given 200 mg/kg of the test extract. 

IIb includes 9 rats that were given 250 mg/kg of the test extract. 

IIc includes 9 rats that were given 300 mg/kg of the test extract. 

Group III-Standard: Twenty-seven alloxan induced diabetic rats were split into three groups of 

nine (IIIa, IIIb, and IIIc). They were assigned to the "control" group and were given glibenclamide 

orally. 

IIIa included 9 rats that were given 2.5 mg/kg of glibenclamide. 
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IIIb included 9 rats that were given 3.8 mg/kg of glibenclamide. 

IIIc included 9 rats that were given 5.0 mg/kg of glibenclamide. 

The experiment was conducted for six weeks (Ozougwu, Jevas, 2011).  

Prior to the animals receiving extract treatments, all measurements were recorded and then 

monitored over the course of six weeks. After fasting for 16 hours, tails of rats were pricked to 

collect blood sample. The rats were given doses of glibenclamide, test extracts, and normal saline 

orally. 

Blood glucose level determination 

Blood glucose levels were assessed by using a glucometer and a test strip by pricking the tail of 

rats and drawing blood to check the blood glucose levels. 

Data analysis 

The data was collected, pooled and analysed for statistic values indicated by mean ± standard 

deviation. Level of significance was calculated and ANOVA was applied. 
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Figure 1: Effects of ethanolic leaves extract of Allium cepa on blood glucose levels of alloxan 

induced diabetic rats. The values represent mean of 9 observations. Normal saline represents 

non-diabetic control. Test extract represents ethanolic leaves extract of Allium Cepa in diabetic 

rats while Glibenclamide represents diabetic control and standard. P<0.05. 
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RESULTS 

Blood glucose levels 

The increasing dosages of ethanolic extracts of Allium cepa were applied to the rats at the 

concentrations of 200mg/kg, 250mg/kg and 300mg/kg and they brought about a dose dependent 

significant response ( P<0.05 ) by lowering the blood glucose levels of diabetic rats as shown in 

Figure 1.  

Allium cepa test extracts when given to rats at 200 mg/kg helped decreasing blood glucose levels 

from 306.67 mg/dl ± 54.67 to 105.85 mg/dl ± 27.73 with a decrease of 65.48%. Allium cepa test 

extracts when given to rats at 250 mg/kg helped decreasing blood glucose levels from 305 mg /dl 

± 45.21 to 80.84 mg/dl ± 29.54 with a decrease of 73.49%. Allium cepa test extracts when given 

to rats at 300 mg/kg helped decreasing blood glucose levels from 318.44 mg /dl ± 40.48 to 76.95 

mg/dl ± 25.48 with a decrease of 75.83%. 

Glibenclamide as a standard when given at 2.5 mg/kg reduced blood glucose levels from 292.11 

mg/dl ± 33.75 to 78.79 mg/dl ± 23.81 with a decrease of 73.02%. Glibenclamide as a standard 

when given at 3.8 mg/kg reduced blood glucose levels from 298.78 mg/dl ± 33.46 to 76.65 mg/dl 

± 25.68 with a decrease of 74.34%. Glibenclamide as a standard when given at 5.0 mg/kg reduced 

blood glucose levels from 290.55 mg/dl ± 27.12 to 69.63 mg/dl ± 15.84 with a decrease of 76.03%. 

Normal saline had no effect on the fasting blood glucose levels in rats and the levels remained 

between the normal ranges of blood glucose levels between 54.55 mg/dl to 60.19 mg/dl 

respectively. 

 

DISCUSSION 

Medicinal plants have a rich history as they have been used since the beginning of mankind. Also, 

they have been used quite extensively as each plant contains various phytochemicals that can treat 

not one but many diseases. Diabetes Mellitus is a pathological condition that increases blood 

glucose levels and its chronic effects lead to even more complex diseases. Chronic complications 

of DM include microvascular complications. Numerous organs can be affected by diabetes 

complications, including retinopathy, neuropathy, cardiovascular disease, and diabetic foot ulcers 



Journal of Xi’an Shiyou University, Natural Science Edition                                                                      ISSN: 1673-064X     

http://xisdxjxsu.asia                                     VOLUME 19 ISSUE 08 AUGUST 2023                                                538-549  

(Tan et al., 2019). So many complications lead to one conclusion, which is to help decrease diabetic 

blood glucose levels to normal ranges or to prevent diabetes from occurring. Glycaemic 

homeostasis is the balance or control of glucose in living organism's circulation (Ighodaro et al., 

2017), which is brought about by insulin and glucagon which are powerful glucose metabolism 

regulators. Other glucose-regulatory hormones include amylin, GLP-1, glucose-dependent 

insulinotropic peptide (GIP), adrenaline, cortisol, and growth harmones. Insulin and amylin come 

from the beta cells, glucagon comes from the pancreas alpha-cells, while GLP-1 and GIP come 

from the intestine's L-cells (Aronoff et al., 2004). 

Alloxan has been widely used to cause diabetes mellitus in animals. It is renowned for its selective 

pancreatic islet beta cell cytotoxicity, which is why it is used in this experiment to induce diabetes 

(Nafisa et al., 2007).  

The presence of high levels of phenolic content and antioxidants in onion extracts have proven to 

demonstrate inhibition of α–glucosidase activity resulting in normalising hyperglycemia to 

normoglycemia (Kwak et al., 2017). The presence of thiosulfinates and organosulphur compounds 

also prove to lower blood glucose levels (Tedesco et al., 2015). S-methylcysteine and flavonoids 

also aid in lowering serum lipids, oxidative stress, and lipid peroxidation levels while also boosting 

insulin secretion and antioxidant enzyme activity. It also restores normal liver hexokinase, glucose 

6-phosphatase and HMG coenzyme-A reductase activity as well as showing hypolipidemic effects 

(Akash et al., 2014). 

In general, by using these models of diabetes induced by chemical drugs, the majority of published 

studies report the amount of reduction of blood glucose that is always evaluated after a period of 

fasting following acute or chronic treatment with a specific natural product. Comparative studies 

are carried out with nondiabetic and diabetic animal groups treated with known antidiabetic drugs 

and researches are underway in assessing the mechanism of action in detail. 

 

CONCLUSION 

Allium cepa is beneficial to be used in diabetes to reduce hyperglycemia and can be used as an 

alternative to glibenclamide as it will impose less side effects. However, extensive researches can 
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now be done to detect antihyperglycemic effects of leaves of Allium cepa in humans. By 2025, it 

is the goal that has been universally agreed upon to stop the rise in diabetes and obesity. 

The presence and association of antioxidants, quercetins, allyl propyl disulphide and S-methyl 

cysteine may provide a basis for dietary supplementation of onions compounds in diabetics to 

reduce over dependence on medicinal drugs. 
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