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Abstract
Diabetes mellitus is currently one of the most common causes of death, afflicting people of different races across the continents of the world. Its rate of occurrence is threatening and commonly associated with individual’s lifestyle and genetic factors. Based on the defect causing the disease, cost effective anti-diabetic or hypoglycemic drug are rightly available for its remedy. However, such drugs are often costly and unaffordable due to poverty and usually present undesirable side effects. It is therefore imperative to undertake scientific investigations to find an alternative and safe effective herbal medication which will be readily available, easily accessible and affordable for the management of the disease. The LD50 test carried out shows no sign of toxicity and the animals were found healthy and active in phase, onebut two of the experimental animals died in phase two when administered with 3750and5000mg/Kg body weight of the extract as presented in table 1 and 2 of page 7. The test of Blood glucose level conducted after the animals were treated with 50, 100 and 200mg/kg of aqueous seed extract of Citrullus lanatus, for the period of 3, 6, 9 and 12days indicated that, the seed of the planthas anti diabetic properties.
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I. [bookmark: _Toc459055030]Introductions
Watermelon (Citrullus lanatus) is a type of melon, member of the gourd family, cultivated extensively for its pleasant-tasting fruit, is one of the most economically important fruit in the Cucurbitaceae family (WHFoods, 2011). Watermelon grows as a trailing vine. Its original habitat was tropical Africa, particularly the region of the Kalahari Desert, but its popularity became widespread early in history, and today it is cultivated throughout the world (Ayoola et al, 2011)Watermelons grow on most United States vine acreages; native to Africa, they have achieved their greatest popularity in the United States, mostly in the Southern States, as far as North as Iowa. These ranges from 30lb fruits to small round “Ice box” typed weighing between 5 and 10lb. There are also yellow – fleshed types, but the red is the most popular (Alberti and Zimmet, 1998).

Diabetes
There are two main types of diabetes. Type 1 diabetes also called insulin-dependent diabetes mellitus (IDDM), and is caused by lack of insulin secretion. It usually develops in childhood and adolescence and patients require lifelong insulin injections for survival. It may develop very abruptly over a period of a few days or weeks, with three principal sequences: (i).increased blood glucose, (2) increased utilization of fats for energy and for formation of cholesterol by the liver, arid (3) depletion of the body’s proteins (Okwu 2001). 
Type II diabetes also called non insulin-dependent diabetes mellitus (NIDDM) is caused by decreased sensitivity of target tissues to the metabolic effect of insulin. This reduced sensitivity to insulin is often called insulin resistance. It usually develops in adulthood and is related to lack of physical activity, unhealthy diets and obesity; the most important risk factor for type II diabetes in children as well as in adults (Harris, 1998). This is the more common type of diabetes (representing 90% of diabetic cases worldwide) and treatment may involve lifestyle changes and weight loss alone; or oral medications or even insulin injections (Alberti and Zimmet, 1998).
Other categories of diabetes include gestational diabetes (a state of hyperglycemia which develops during pregnancy) and ‘other rarer causes (genetic syndromes, acquired processes such as pancreatitis, diseases such as cystic fibrosis, exposure to certain drugs, viruses, and unknown causes) (Worthington-Roberts,2008).

Treatment of Diabetes 	
Diabetes mellitus (DM) is a chronic disease which is difficult to cure. Pancreas transplants have been tries with limited success in type 1 DM; gastric bypass surgery has been successful in many with morbid obesity and type-2 DM. Gestational diabetes usually revolves after delivering. Management concentrates on keeping blood sugar levels are close to normal (“euglycemia”) as possible without presenting undue patient danger. This can usually be with close dietary management, exercise and use of appropriate medications (insulin only in the case of type 2 diabetes, as well as insulin). Patient Educationis vital since the complications of diabetes are far less common and less severe in people who have well-managed sugar levels (Nathan et al, 2005).
Thus, the primary goal of treatment is to bring the elevated blood sugars down to a normal range, both to improve symptoms of diabetes as well as to prevent delay diabetic complications. Achieving this goal requires a comprehensive, coordinated, patient-centered approach on the part of the health care system (Alberti and Zimmet, 1998).
In order to improve their quality of life, diabetic patients often combine conventional prescription drugs with complementary and alternative medicines (CAMs). Frequently used are nutritional supplements, herbal medicines, nutritional advices, spiritual healing and relaxation technique (Chang et al, 2007). A particular CAM selected by the patient largely depends on the individual’s concept regarding the illness and its treatment, values, cultural influence and world view (Mahabir and Gulliford, 1997). In a survey conducted o investigate the prevalence of using CAMs amongst people living with diabetes in nine countries from the period of 1990 to 2006, it was found that Australia, Canada and Saudi Arabia, the prevalence of using dietary supplements, herbal medicines and botanical products between 23.6 to 31%. In Thailand, the United States, Mexico, Korea and India, a higher prevalence of CAMs use amongst diabetes patients was found, with range between 47.8 and 72.8%, and herbal medicines was recognized as one of the most frequently used CAMs (Chang et al, 2007). In Africa, more than 80% of the population use medicinal herbs as primary health care and thus a higher prevalence of medicinal herbs use amongst diabetic patients would be expected.

[bookmark: _Toc436337635][bookmark: _Toc459055038][bookmark: _Toc436337636]II. Material and Method
[bookmark: _Toc436337637]The equipments and Chemicals and Reagentsused in this work are of analytical grade.
a. [bookmark: _Toc436337639][bookmark: _Toc438985821][bookmark: _Toc459055041][bookmark: _Toc436337641][bookmark: _Toc438985822] Collectionof Plant material
Citrullus lanatus were collected from Kanti market Kazaure and the seeds were shade dried for eleven days and pulverized into coarse powder and kept in polythene bags at room temperature, ready for extraction in the Laboratory of Science Laboratory Department, College of Science and Technology, Hussaini Adamu Federal Polytechnic, Kazaure.
b. [bookmark: _Toc459055042] Extraction of the plants extracts
The method of extraction described by Harbone, 1954 was adopted for the extraction of the pulverized seeds materials using water.   
[bookmark: _Toc436337642]300g of dried pulverized water melon seed was macerated with 1000mls of aqueous ethanol in ratio 50:50 for three days at room temperature and filtered. The filtrate was concentrated using a rotary evaporator.
c. [bookmark: _Toc459055044][bookmark: _Toc436337646]LD50Determination
14 rats were used for acute toxicity test for the determination of LD50 in two phases as described by Lorke (1983).
In the first phase the rats were divided into three groups of three rats, and each rat was administered with 10,100, and 1000mg/ kg of the aqueous seeds extract of Citrullus lanatus orally. The mortality and general behavior of the rats were observed.      
[bookmark: _Toc459055045]In the second phase, the rats were grouped into five groups of one rat each and were treated with aqueous seeds extract of Citrullus lanatus at varying dose of 1250, 2000, 2750, 3750 and 5000 mg/kg.The rats were observed for 24 hours for mortality and other signs of toxicity.
d. Determination of Anti diabetic effect of Aqueous Seed Extract of Watermelon Seed
The male albino rats(of weights between 150 to 240g) were feed with standard dieted-abstain throughout the period of the experiment.
A stocked solutionwas prepared by dissolving 0.9g of alloxan monohydrate in 6cm3 of distilled water. The diabetes was induced to the experimental rats by injecting them with 150mg/kg of alloxan monohydrate using single intraperitoneal injection. The volume of the solution containing 150mg/kg was given to each rat based on its weight according to the following relation

Volume administered	(cm3) 	 =	weight (kg)    X     150(mg/kg)
Concentration of the stock solution (mg/cm3)
The rat grouped in; 2, 3, 4, 5 and 6 were intraperitoneally injected with (0.24, 0.20, 0.24, 0.24 and 0.15cm3) of the alloxan solution respectively.
III. Experimental Designed
Total of 62 rats were used in this research. Forty eight of the rats were used for   testing the anti diabetes effect of the aqueous seed extract of Citrullus lanatus.
48 rats were divided into five groups after the induction of alloxan diabetes as follows;
Group 1 (8): Normal rats
Group 2 (8): Diabetes control rats 
Group 3 (8): Diabetes rats were orally administered once daily with 0.1cm3 of50mg/kg body    weight of the aqueous extract of Citrullus lanatus seeds.
Group 4 (8): Diabetes rats were orally administered once daily with 0.22cm3, 100mg/kg body weight of the aqueous extract of Citrullus lanatus seeds.
Group 5 (8): Diabetes rats were orally administered once daily with 0.48cm3, 200mg/kg body weight of the aqueous extract  of Citrullus lanatus seeds.
Group 6 (8): Diabetes rats were orally administered once daily with 0.84cm3, 350mg/kg body weight of the glibenclamide
The Blood glucose levels of the rats are determined before and after induction of alloxan diabetes by using glucometer and the diabetic rats were selected. After the 3, 6, 9 and 12 dose of treatment with 50, 100 and 200mg/kg of aqueous extracts of Citrullus lanatus seeds and 84mg/kgGlibenclamide, four rats are sacrificed from each group and their Blood sample collected was centrifuged and the serum were obtained for the analysis.
e. [bookmark: _Toc459055046]Determination of Serum Glucose Level
Barham and Trinder (1972) were adopted in this research.
Principle: 
Glucose is determined after enzymatic oxidation in the presence of glucose oxidase. The hydrogen peroxide formed reacts under catalysis of peroxides with phenol and 4-aminophenazone to form a red-violet quinonamine. The intensity of the red-violet colour is proportional to the amount of glucose.
Procedure
To the reagent blank, 1.0cm3 of the prepaid enzymes was added. To the 0.01cm3 standards glucose, 1.0cm3 of the prepaid enzymes was added. To 0.01cm3of thetest serum, 1.0cm3 of the prepaid enzyme was added. The testtubes were incubated at 37oC for 5 minutes. The absorbance of the standard and that of the test sample were read against the reagent blank at 520nm, in a colorimeter
Calculation:	
Glucose concentration= Absorbance (ABS)of the sample 
[bookmark: _Toc459055047]Absorptivityof standard X path length of curvet

IV. Data Analysis

[bookmark: _Toc459055048]The data obtained were statistically analysed using one way ANOVA at P-value (p<0.05).
V. Result	
[bookmark: _Toc459055050]a. Acute Toxicity test
The result of the First Phase and second Phase LD50 (Oral administration) of Aqueous Leave Extract of water melon seed (Citrullus lanatus) shows no sign of toxicity on the rats used as observed in table 1 and 2respectively.



Table 1: First Phase LD50 (Oral, rat) of Aqueous Leave Extract of water melon seed (Citrullus lanatus)
	
Doses in (mg/kg)        Mortality                                          


 10                                                        0/3
100                                                  0/3
 1000                                                  0/3





Table2: Second Phase LD50 (Oral, rat) of Aqueous Extract of water melon seed (Citrullus lanatus)
	Doses (mg/kg)                                     Mortality

	1250                                                0/1

2000                                                0/1

2750                                                0/1                    

3750                 1

5000                 1


[bookmark: _Toc459055051]
b. Anti diabetes

The result of the anti diabetic analysis indicate that, there is a decrease in the blood glucose level on the rat selected from each group after given the extract of the water melon seed for the period of seven and fourteen days as presented in the table respectively.

Table: 3Blood glucose levels in alloxan induced diabetes rats
Blood glucose levels in (mmol/L) Sampling/days
Doses (mg/kg)       Groups      0        3     6      9            12
Normal saline (Negative Control) Group I  5.9±2.5  5.7±2.8   5.8±2.3   5.8±2.4 5.8±2.1
Positive      Group II  9.9±2.8    9.8±2.4   9.7±0.5 9.6±2.3 9.1±2.3   
Aqueous extract
50                 Group III     8.9±2.3    8.7±1.5   8.4±0.2   6.0±2.3   6.1±2.3   
100              Group IV   8.9±3.6    6.9±2.8   5.2±1.6   5.2±2.3  5.2±2.2
200             Group V   9.3±3.3   7.4±1.6 7.1±1.16.6±2.3  6.1±2.0
84 GlibenclamideGroup VI  8.1±3.8    7.2±3.3  7.1±2.7 6.7±2.3  5.9±2.3   
The data obtained were statistically analysed using one way ANOVA at P-value (p<0.05).The significant data accepted are compared and were expressed as mean ±SD of the eight ratswith respect to bothGlibenclamide and Normal saline.
[bookmark: _Toc459055052][bookmark: _Toc459055053][bookmark: _Toc436337647]VI. Discussion

The anti diabetic effects of the water melon seed is due to the presence of alkaloids, tannins, steroids, phenol, saponins and flavonoids,
Tannins extracted from some cereals, legumes, oil seeds, and vegetables have been studied (Catherine et al., 2011) and results have shown encouraging effects. Flavonoids have also been reported to suppress glucose level significantly and have been found to be a strong inhibitor of α-glucosidase (Kim et al., 2000). Alkaloids have also been severally reported to have Antidiabetic activity. For example, Alkaloids isolated from Catharanthus roseus leaves have shown to induced Antidiabetic and antioxidant properties in Rats β-TC6 pancreatic cell line (Soon et al., 2013). Generally alkaloids have been said to inhibit α-glucosidase and decrease glucose transport through the intestinal epithelium (Patel et al., 2012).
Saponins, an abundant secondary metabolite is reported (Zheng et al., 2012) to have dramatically reduced fasten blood glucose and serum insulin levels and alleviates hyperglycemia associated oxidative stress in type 2 diabetic. In another study, Alli et al., (2012), it has been reported that saponins extract from the root of Garcinia kola (bitter cola) demonstrated remarkable antidiabetic activity even more than a standard antidiabetic drug in alloxan-induced diabetic rats. Alloxan monohydrate destroys β-cells of Islets of the pancreas resulting in a decrease in endogenous insulin secretion and paves ways for the decreased utilization of glucose by body tissues (Yamamoto et al., 1981). It results in elevation of blood glucose level, decreased protein content, increased levels of cholesterol and triglycerides (Dhanabal et al., 2007). The diabetic animals treated with the extracts in this study showed decrease in blood glucose level. The antidiabetic activity of raw Citrullus lanatus rind and flesh was studied in mice using streptozotocin to induce diabetes and results have shown that blood glucose level was significantly decreased (Jiyun et al., 2011). The results of this study, using extracts of the seeds, have shown that the seeds have some potentiality as antidiabetic medication. The percentage increase of blood glucose in the untreated group appeared to be higher than that in the treated group. Comparison of the average values of blood glucose levels in the treated and untreated (control) groups of alloxan-induced diabetic rat suggested some favorable antidiabetic effect of water melon (C. lanatus) extract. However, statistical analysis using Student’s t-test revealed that there is a statistically valid difference between the treated and the control groups. The aqueous ethanolextracts exhibited significant (P<0.05) anti-hyperglycemic effect at 3, 6, 9, and 12 days at the doses of 100 and 200mg/kg. From the present experimental results, it can be suggested that, the extracts exhibited dose dependent action of stimulating the beta cells to release more insulin.

VII. Conclusion
[bookmark: _Toc459055055]It is concluded that the extract of Citrullus lanatus seed have an anti-diabetic potential as they shows significantly reduction of the blood glucose levels in alloxan induced diabetic rat. Results have showed that the aqueous extract possesses some pharmacological activity as it reduces the blood glucose level even at 50mg/Kg body weight. The results, therefore, support the traditional usage of the seeds for the management of diabetes However, the mechanism of action of the extracts needs to be studied and the specific phytochemical responsible for the activity need to be isolated and characterized.
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