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Abstract 
Background: Citrullus lanatus (watermelon) is used in traditional medicine 
to treat various ailments, including diabetes. However, scientific validation of 
its anti-hyperglycemic properties is limited. Objective: This study aimed to 
evaluate the phytochemical composition, acute toxicity, and pharmacological 
effects of the aqueous extract of C. lanatus seeds (EACL) on glycemic and lipid 
parameters in rats. Methods: Phytochemical screening, acute toxicity tests in 
mice, and a 14-day repeated dose study in normoglycemic rats were con-
ducted. The anti-hyperglycemic effect of EACL (2000 mg/kg) was evaluated 
in three models of glucose-induced hyperglycemia in rats (pre-treatment, 
post-treatment, and co-administration) and compared to the standard drug 
glibenclamide. Results: Phytochemical analysis revealed the presence of ster-
ols, polyphenols, flavonoids, saponins, quinones, and tannins. EACL was found 
to be non-toxic (DL50 > 5000 mg/kg). In normoglycemic rats, EACL signifi-
cantly reduced blood glucose (p < 0.05) and total cholesterol (Following ad-
ministration of doses of 500, 1000, 1500 and 2000 mg/kg body weight, after 14 
days, the total cholesterol levels in the rats fell to 0.648 ± 0.02; 0.636 ± 0.03; 
0.608 ± 0.04 and 0.588 ± 0.04 g/L, respectively). In hyperglycemic rats, EACL 
(2000 mg/kg) significantly reduced blood glucose levels in all three models, 
demonstrating effects comparable to those of glibenclamide. When co-admin-
istered with glucose, EACL almost completely prevented the onset of hyper-
glycemia. Conclusion: The aqueous extract of C. lanatus seeds possesses sig-
nificant hypoglycemic and anti-hyperglycemic properties, supporting its tra-
ditional use in managing diabetes. 
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1. Introduction 

The use of natural products derived from plant sources for treating various dis-
eases dates back to antiquity [1]. In Africa, nearly 75% of the population has re-
sorted to traditional medicine at least once [2]. Among the most widespread pa-
thologies, diabetes stands out with its increasing prevalence. This non-communi-
cable metabolic disease, characterized by chronic hyperglycemia, results from a 
defect in insulin secretion, insulin action, or a combination of both [3]. 

According to the International Diabetes Federation (IDF), approximately 537 
million people aged 20 - 79 years were diabetic in 2021, a number projected to 
reach 783 million by 2045. In Côte d’Ivoire, the prevalence of diabetes is estimated 
at 9.6% [4]. This alarming increase is attributed to risk factors such as urbaniza-
tion, lifestyle changes, physical inactivity, obesity, and psychosocial stress [5]. 
These factors also promote serious complications like stroke, kidney failure, heart 
disease, blindness, and lower limb amputation. 

Faced with this alarming situation, the World Health Organization (WHO) has 
made the fight against diabetes a major public health priority and encourages the 
use of traditional medicine for its treatment [6]. While current therapeutic man-
agement relies on strict diets, insulin injections, physical activity, and oral antidi-
abetics, the use of insulin and oral hypoglycemics (such as biguanides and sul-
fonylureas) can have side effects and remains costly [7]. Therefore, medicinal plants 
offer an accessible, available, and affordable alternative [8]. 

Citrullus lanatus (Cucurbitaceae), commonly known as watermelon, is a plant 
of the African traditional pharmacopoeia used for treating various conditions, in-
cluding cardiac disorders, constipation, ulcers, and notably, diabetes [9]. It con-
tains several bioactive principles that contribute to its pharmacological properties 
[9]-[11]. However, its use is often without sufficient scientific evidence [12]. This 
study was therefore undertaken to investigate the anti-hyperglycemic potential of 
the aqueous extract of C. lanatus seeds. 

The general objective of this work is to valorize traditional pharmacopoeia sub-
stances for medical use. Specifically, this study aims to: 

1) Determine the phytochemical composition of the aqueous extract of C. la-
natusseeds (EACL). 

2) Evaluate the acute oral toxicity of EACL. 
3) Determine the pharmacological effects of EACL on glycemic and lipid pa-

rameters in rats. 

2. Materials and Methods 
2.1. Plant Material and Extraction 

Citrullus lanatus seeds were purchased from a local market in Abidjan, Côte d’Ivoire, 
and identified at the National Floristic Center (voucher specimen UCJ004346). The 
seeds were air-dried and ground into a fine powder. The aqueous extract (EACL) 
was prepared by macerating 200 g of the powder in 2 L of distilled water under 
magnetic stirring at 70˚C for 24 hours. The macerate was then filtered and dried 
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in an oven at 60˚C for 72 hours. 

2.2. Phytochemical Screening 

A preliminary phytochemical screening of EACL was performed using standard 
qualitative tests to identify the presence of secondary metabolites, including ster-
ols, polyphenols, flavonoids, saponins, quinones, alkaloids, and tannins [13] [14]. 

2.3. Acute Toxicity Study 

The acute oral toxicity of EACL was evaluated in female Swiss mice (20 - 30 g) 
according to the OECD Guideline 423 [15]. Mice were administered a single dose 
of 2000 or 5000 mg/kg body weight (b.w.) and observed for signs of toxicity and 
mortality for 14 days. 

2.4. Pharmacological Studies 
2.4.1. Effects on Normoglycemic Rats 
Twenty (20) male Wistar rats (100 - 160 g) were divided into five groups (n = 4) 
and treated orally for 14 days as follows: 
• Group 1 (Control): 2 mL distilled water. 
• Groups 2 - 5: EACL at doses of 500, 1000, 1500, and 2000 mg/kg b.w., respec-

tively. 
Body weight and fasting blood glucose were measured weekly (Day 0, 7, 14). 

On Day 14, blood was collected for the determination of total cholesterol. 

2.4.2. Effects on Hyperglycemic Rats 
The study focused on normoglycaemic animals that had received a glucose 
load, rather than on a model of chronic diabetes. No mechanistic biomarkers were 
measured. 

Sixteen (16) rats were divided into 4 groups of 4 rats each, with an average 
weight of between 100 and 150 g. Three distinct models were used to evaluate the 
anti-hyperglycemic effect of EACL (2000 mg/kg) compared to a standard drug, 
glibenclamide (10 mg/kg), in overnight-fasted rats. 
• Model 1 (Pre-treatment): The test substances were administered 30 minutes 

before oral glucose (4 g/kg). 
• Model 2 (Post-treatment): Oral glucose (4 g/kg) was administered 30 minutes 

before the test substances. 
• Model 3 (Co-administration): The test substances were co-administered with 

glucose (4 g/kg). 
In all models, blood glucose was measured at 0, 30, 60, 90, 120, and 150 minutes. 

2.4.3. Statistical Analysis 
All data were expressed as mean ± standard error of the mean (SEM). Statistical 
analyses were performed using GraphPad Prism 5.01. Differences between groups 
were assessed using one-way ANOVA followed by Dunnett’s and Turkey-Kramer’s 
multiple comparison tests. A p-value < 0.05 was considered statistically significant. 
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3. Results 
3.1. Phytochemical Composition and Acute Toxicity 

The phytochemical screening of EACL revealed the presence of sterols and poly-
terpenes, polyphenols, flavonoids, saponins, quinones, and catechic and gallic 
tannins. Screening carried out using Dragendorff’s reagent (positive) and Bou-
chardat’s reagent (negative) does not confirm the presence of alkaloids. Further 
analyses (CCM or spectrophotometry) are essential to reach a definitive conclu-
sion (Table 1). The acute toxicity study showed no mortality or signs of toxicity 
at doses up to 5000 mg/kg b.w., indicating that the oral LD50 of EACL is greater 
than 5000 mg/kg. 

 
Table 1. Phytochemicals in the aqueous extract of Citrullus lanatus (Cucurbitaceae) seeds. 

Compounds sought Test or reagents Result 

Stérols et polyterpenes Liebermann + 

Polyphenols Ferric chloride + 

Flavonoids Cyanidin + 

Saponins Vigorous shaking + 

Quinone compounds Borntraeger + 

Alkaloids 
Dragendorff + 

Bouchardat − 

 
Tannins 

Catechinic Stiasny + 

Gallic Hydrochloric acid + 

(+): Presence of the compound; (−): Absence of the compound. 

3.2. Effects in Normoglycemic Rats 

Treatment with EACL for 14 days did not lead to a significant change in body 
weight compared to the control group (p > 0.05) (Figure 1). 
 

 

Figure 1. Changes in body weight in normal rats during 14 days of treatment with an aque-
ous extract of Citrullus lanatus seeds. n = 5; p > 0.05. 
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However, there was a dose-dependent and statistically significant decrease in 
fasting blood glucose levels, with the greatest reduction of 45.9% observed at the 
highest dose of 2000 mg/kg by Day 14 (Figure 2). 
 

 

Figure 2. Evolution of fasting blood glucose in normoglycemic rats treated with EACL 
for 14 days. Values are mean ± SEM (n = 5). *p < 0.05, **p < 0.01, ***p < 0.001 vs control 
at same time point. (Data presented as mean ± SEM). 

 

Furthermore, EACL significantly reduced total cholesterol. Following admin-
istration of doses of 500, 1000, 1500 and 2000 mg/kg body weight, after 14 days, 
the total cholesterol levels in the rats fell to 0.648 ± 0.02; 0.636 ± 0.03; 0.608 ± 0.04 
and 0.588 ± 0.04 g/L, respectively (Figure 3). 
 

 

Figure 3. Changes in total cholesterol concentration in normal rats treated for 14 days 
with an aqueous extract of Citrullus lanatus seeds. n = 5; *: p < 0.05; **: p < 0.01; ***: p 
< 0.001 Statistically significant compared with the control. 

3.3. Anti-Hyperglycemic Effects of Citrullus lanatus Aqueous Seed  
Extract 

The anti-hyperglycemic activity of EACL (2000 mg/kg) was evaluated in three dis-
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tinct experimental models of glucose-induced hyperglycemia in rats, and com-
pared to the standard drug glibenclamide (10 mg/kg) (Figures 4-6). 

3.3.1. Pre-Treatment Model (EACL Administered before Glucose) 
In the pre-treatment model, EACL and glibenclamide significantly reduced blood 
glucose levels at T30 (0.73 ± 0.04 g/L and 0.68 ± 0.03 g/L, respectively, p < 0.01) 
compared to the positive control group (0.94 ± 0.02 g/L). Following glucose ad-
ministration at T30, both treatments significantly attenuated the hyperglycemic 
peak at T60 compared to the positive control (1.19 ± 0.5 g/L for EACL vs. 1.45 ± 0.5 
g/L for positive control, p < 0.01). Blood glucose levels continued to decline pro-
gressively, reaching 0.82 ± 0.4 g/L for EACL and 0.62 ± 0.3 g/L for glibenclamide 
by T150 (Figure 4). 
 

 

Figure 4. Effect of EACL and glibenclamide on blood glucose levels in hyperglycaemic rats, 
administered prior to glucose over a period of 150 minutes. 

3.3.2. Post-Treatment Model (EACL Administered after Glucose) 

 

Figure 5. Effect of EACL and glibenclamide on blood glucose levels in hyperglycaemic rats 
following glucose administration over a 150-minute period. 
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In the post-treatment model, glucose loading significantly increased blood glucose 
in the positive control group, reaching a peak of 1.51 ± 0.80 g/L at T30 (p < 0.001). 
Administration of EACL (2000 mg/kg) at T30 induced a significant reduction in 
blood glucose at T60 (1.28 ± 0.6 g/L, p < 0.01), with levels continuing to decline 
to 0.76 ± 0.4 g/L by T150. This effect was comparable to glibenclamide, which 
reduced blood glucose from 1.53 ± 0.5 g/L at T30 to 0.63 ± 0.3 g/L at T150 (Figure 
5). 

3.3.3. Co-Administration Model (EACL Combined with Glucose) 
When EACL was co-administered with glucose (4 g/kg), it significantly attenuated 
the hyperglycemic peak at T30 compared to the positive control group (0.8 ± 0.3 
g/L vs. 1.28 ± 0.4 g/L, p < 0.001), representing a 37.5% reduction. This effect was 
superior to that of the glibenclamide + glucose mixture, which showed a 22.6% 
reduction at the same time point. Blood glucose levels then continued to decline pro-
gressively, reaching 0.75 ± 0.4 g/L for EACL and 0.54 ± 0.3 g/L for glibenclamide by 
T150 (Figure 6). 
 

 

Figure 6. Effect of the combinations (EACL + glucose) and (glibenclamide + glucose) 
on blood glucose levels in rats over a 150-minute period.  

 

Overall, these results demonstrate that EACL possesses potent anti-hypergly-
cemic activity in all three models, with effects comparable to the reference drug 
glibenclamide. Notably, co-administration of EACL with glucose almost completely 
prevented the establishment of postprandial hyperglycemia. 

4. Discussion 

The present study investigated the anti-hyperglycemic potential of Citrullus la-
natus seeds, a plant used in traditional medicine. The preliminary phytochemical 
analysis revealed the presence of several bioactive compounds, including flavo-
noids, saponins, and polyphenols. These compounds have been widely described 
for their antidiabetic properties and their ability to improve lipid metabolism [16]. 

The acute toxicity study confirmed the safety of the aqueous extract, with an 
LD50 > 5000 mg/kg, consistent with the traditional use of the plant.  
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The significant hypoglycemic effect observed in normoglycemic rats after 14 
days of treatment with EACL suggests a potential for chronic glucose manage-
ment. This effect could be attributed to the presence of bioactive compounds 
that may improve insulin sensitivity or inhibit intestinal glucose absorption 
[17]. The beneficial effects on the lipid profile, including a reduction in total 
cholesterol are crucial in managing diabetes-related dyslipidemia. These find-
ings are consistent with previous reports on the hypolipidemic effects of plant 
extracts and are likely linked to the antioxidant properties of the bioactive con-
stituents [18] [19]. 

More importantly, EACL demonstrated potent anti-hyperglycemic effects in all 
three models of acute hyperglycemia. The effectiveness of the extract when ad-
ministered before glucose suggests a preventive role, possibly by delaying carbo-
hydrate digestion and absorption [20]. When administered after glucose, its abil-
ity to rapidly reduce the glycemic peak indicates a potential for postprandial glu-
cose control, possibly by increasing peripheral glucose uptake [21]. Most signifi-
cantly, the co-administration of EACL with glucose nearly prevented hyperglyce-
mia, highlighting its strong potential to modulate glucose absorption and metab-
olism from the very start of a meal. 

The results demonstrate that the anti-hyperglycemic efficacy of EACL is com-
parable to that of glibenclamide, a standard sulfonylurea. This supports the tradi-
tional use of Citrullus lanatus in the management of diabetes and suggests that its 
effect may be mediated by multiple mechanisms, including promotion of insulin 
secretion, increased peripheral glucose utilization, and inhibition of α-glucosidase 
activity. 

5. Conclusions 

This study demonstrates that the aqueous extract of Citrullus lanatus seeds (EACL) 
is non-toxic and possesses significant hypoglycemic and anti-hyperglycemic prop-
erties, effectively modulating both glycemic and lipid parameters in rats. These 
promising results, comparable to those of a conventional antidiabetic drug, con-
firm the anti-hyperglycaemic effect of Citrullus lanatus (Cucurbitaceae) seeds and 
their potential use in the management of diabetes.  

These findings pave the way for further research. Future studies should focus 
on the subacute toxicity profile, evaluate its efficacy in a chronic diabetic model 
(e.g., alloxan or streptozotocin-induced diabetes), and explore the formulation of 
a functional dietary supplement to aid in diabetes management. 
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