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ABSTRACT

Citrullus vulgaris Schrad, commonly known as “watermelon” and Chrysophyllum albidum G.,
commonly called “Udara” are two important plants known to possess high antioxidant and
therapeutic properties especially antidiabetic properties. The present study is aimed at investigating
the blood glucose lowering potentials of both the aqueous and ethanolic extracts of the mixture of
rinds of C. vulgaris Schrad and C. albidum in normal and alloxan-induced-diabetic rats. Aqueous
and ethanol rinds extracts of the mixture were administered in wistar albino rats of weight range of
150-200g to determine their blood glucose lowering activity. The oral administration of aqueous
mixed rinds extracts at dose of 1500 mg/kg body weight (Group 4) for 9 days led to a highly
significant blood glucose reduction at P<0.05 when compared to the diabetic control (Group 2) and

*Corresponding author: E-mail: gogojames76@gmail.com;



James and Simon Jnr; JPRI, 32(21): 86-90, 2020; Article no.JPRI.50033

the ethanol mixed rinds extracts at the same dose (Group 6). There was a significant reduction in
blood glucose (P<0.05) by other group dose extracts (Groups 3,5 and 6) compared to diabetic
control. Hence, aqueous mixed rinds extracts of Citrullus vulgaris Schrad and C. albidum might be
recommended as a potential hypoglycemic drug in the treatment of diabetes mellitus.

Keywords: Antihyperglycemic activity;

hypoglycaemic; antidiabetic;

alloxan; diabetes mellitus;

phytochemical; acute toxicity, metformin; aqueous; ethanol; Citrullus vulgaris Schrad; C.

albidum.
1. INTRODUCTION

Diabetes mellitus is a common endocrine and
metabolic condition found in many parts the
world and is characterized by chronic
hyperglycemia as a result of insulin deficiency or
its resistance [1].

Diabetes mellitus results from the derangements
in the metabolism of carbohydrate, lipid and
protein [2] Scoppola et al., [3] and Unwin et al.
[4]. The diagnostic features of diabetes mellitus
include hyperglycemia, hypoinsulinemia and
hyperlipidemia (Mallik et al., 2007).

Due to the many side effects of synthetic oral
hypoglycemic agents such as nausea and
vomiting, jaundice, agranulocytosis, anaemias of
various aetiology, lactic acidosis, hypersensitivity
reactions and skin reactions [5], it is very
important to search for effective, low cost and
less side affected hypoglycemic agents.

Citrullus vulgaris Schrad, commonly called
watermelon, is a crop produced in warm weather,
it is rich in citrulline and citrulline is one of the
derivatives of amino acid that metabolizes to
form arginine, a conditionally essential amino
acid for humans by argininosuccinate synthase
(ASS) and argininosuccinate lyase [6] in almost
all animal cells [7]. The supplementation of
arginine in diets decreases blood glucose
concentration in diabetic rats [8]. The rind of
Citrullus vulgaris Schrad is the tough, greenish
outer skin of the fruit that is always peeled before
consumption, may be applied to feeds, used as
fertilizer and may also be used as an edible
vegetable [9]. Research has shown that the rinds
of watermelon contain alkaloids, tannins,
saponins, anthraquinones, cardiac glycosides,
flavonoids, phenol, moisture, lipid, protein, fibre,
and carbohydrates [10]. The bioactive and
phytochemical constituents present in the rind of
Citrullus vulgaris Schrad have antioxidant and
insulin-like properties which may contribute to the
reduction of blood glucose and treatment of other
ailments.
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C. albidum is a widespread humid fruit tree that
is broadly distributed in the low land rain forest
zones and commonly found in many villages and
communities [11]. The roots, seeds, barks and
leaves of C. albidum have been documented as
a traditional medicine for the treatment of
diseases. The bark is used for the treatment of
yellow fever and malaria, the leaf is used as an
emollient and for the treatment of skin eruption,
stomachache and diarrhea [12] and the
cotyledons from the seeds of C. albidum are
used as ointments in the treatment of vaginal and
skin infections in Western Nigeria. The fruit pulp
is used as a very rich source of vitamin C and
iron [13], Adisa [14]; Akubugwo and Ugbogu,
[15]. Some of the phytochemicals that have been
reported in C. albidum are tannins, flavonoids,
terpenoids, proteins, carbohydates and resins
[16]. The seed cotyledon of C.albidum has been
reported to possess hypoglycemic and
hypolipidemic effects [17].

2. MATERIALS AND METHODS

Collection of plant sample: The fruits Citrullus
vulgaris Schrad and C. albidum were purchased
in Rumuokoro main market, Obio/Akpor L.G.A,
Rivers State, Nigeria in May, 2019. The fruits
were identified by Dr. Etukudo Mbosowo
Monday, Head of department of biology, Federal
University, Otuoke, Bayelsa State, Nigeria. The
fruits were washed and the rinds were peeled off
with a knife, cut into pieces and shade dried for
two weeks. The dried rinds samples were
crushed into powder using a mechanical grinder
for active solvent extraction.

Chemicals and Reagents: Alloxan monohydrate
was purchased from Sigma chemicals (St. Louis,
USA). All other chemicals and reagents used
were of analytical grade.

Solvent extraction Procedure: The shade dried
powdered rinds materials were extracted using
ethanol and hot aqueous solvents. The extraction
using ethanol was carried out in Soxhlet extractor
and hot aqueous extraction in pressurized
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extractor at the ratio of 10 g rinds powder with
100 ml of the solvent [14]. The extracts were
then concentrated to dryness under reduced
pressure and controlled temperature (40-50°C)
using rotary evaporator. The obtained
concentrated extracts were then stored and used
for further analysis by preserving it in refrigerator.

Animal: Male wistar albino rats of weight range
150-200g were obtained from the experimental
animal house of the University of Port Harcourt,
Rivers State, Nigeria and used all through the
period of study. The animals were kept safe in
plastic cages at suitable temperatures of 25-27°C
and relative humidity of 53% at 12 hr light and
dark cycles. The animals were given their normal
feeds and water ad libitum and then allowed to
acclimatize to the new environment for 5days
before use.

Acute Toxicity Study: Acute toxicity study was
carried out in line with the laid down guidelines
423 (Acute toxic class method) of the
Organisation of Economic Cooperation and
Development (OECD) as described by Ecobian,
D.J [18]. In this study, male wistar albino rats of
weight range 150-200g were used for the study.
The dried extracts were administered orally to 7
rats, leaving 2 additional rats as control at dose
of 50, 100, 300, 450 and 2000 mg/kg. After the
oral administration of the extracts to the rats,
they were allowed for 48 hr and observed
critically. No case of death and change in the
behavioural pattern was observed.

Induction of Diabetes mellitus in rats: A 150
mg/kg body weight of freshly prepared solution of
alloxan monophosphate was injected into the
rats by single intraperitoneal injection. The rats
were administered 5% glucose solution for 24
hours to prevent hypoglycaemia. The animals
that serve as control were treated with citrate
buffer (P" 4.5).

All the rats developed diabetes mellitus after 3
days and blood glucose level of each rat was
estimated. Rats with blood glucose level above
8.0 mmol/L were considered to have diabetes
mellitus and used in the study. Blood sample was
collected from the tail vein.

Experimental design: In the present study, the
experimental rats have subjected to 12 hours
fasting and divided into 7 groups of 4 rats each.
With exception of the wistar rats in Group 1, all
other rats were diabetic. The rats received either
standard hypoglycemic drug metformin (MET),
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classified doses of aqueous mixed rinds extracts
(ARE) of the Citrullus vulgaris Schrad and C.
albidum or classified doses of ethanol mixed
rinds extracts (ERE) of Citrullus vulgaris Schrad
and C. albidum as follows:

Group 1 - Normal control (Normal saline)
Group 2 - Diabetic control (Normal saline +
Alloxan 10 ml/kg body weight)

Group 3- ARE 250 mg/kg body weight

Group 4- ARE 1500 mg/kg body weight
Group 5- ERE 250 mg/kg body weight

Group 6- ERE 1500 mg/kg body weight
Group 7- Metformin (MET) 15 mg/kg body
weight

Rats were made diabetic by a single
intraperitoneal injection of alloxan at a dose of 10
mi/kg body weight and with normal saline and
diet for 9 days. The extracts were dissolved in
0.5% DMSO and 1 mg/kg body weight was
administered through oral route using an
intragastric tube at classified doses (250, 1500
mg/kg body weight). The blood samples were
collected after 9 days of treatment and the
fasting blood glucose level of each rat was
measured using an automatic one touch
glucometer. The glucose levels were estimated
on 3™, 6" and 9" day respectively.

Statistical analysis: All groups (Groups 3,4,5,6
and 7) were statistically compared with the
diabetic control group (Group 2). The results
obtained from the comparisons were analysed
using Analysis Of Variance (ANOVA) from
standard statistical package SPSS 21.0 at a
significance level of p <0.05. Scheffe's test was
used to reveal the sources of the difference
between the treated groups and diabetic control.
Each result is a mean of triplicate analysis.

3. RESULTS AND DISCUSSION

The blood glucose levels of the normal and
diabetic rats for days 3, 6 and 9 are presented in
Table 1. Oral administration of the aqueous and
ethanol mixed rinds extracts reduced blood
glucose level in a dose-dependent manner in
agreement to the report given by [19] The
aqueous mixed rinds extracts of Citrullus vulgaris
Schrad and C. albidum revealed significant
reduction in blood glucose levels at a dose of
1500 mg/Kg body weight higher than the ethanol

mixed rinds extracts at the same
concentration. Aqueous and ethanol rinds
extracts at a high dose of 1500 mg/kg

showed significant blood glucose lowering effects
when compared with diabetic control (Group 2).
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Table 1. Hypoglycemic activity of aqueous and ethanol extracts of C. vulgaris Schrad and

C. albidum
Blood glucose level in mmol/L (days)

Groups 3 6" o

1 416 £ 0.11 4.05+0.32 448 £ 0.64
2 8.76 £ 0.17 9.87 + 0.61 8.48 + 0.56
3 8.15+0.34 9.34 + 0.63 8.26 + 0.55
4 5.75+ 1.02 6.31+£0.88 6.53 £ 0.58
5 7.72 £ 0.21 9.11+0.81 9.18 £ 0.77
6 7.43 +0.21 8.87 £ 0.83 8.17+1.16
7 5.03+0.55 5.51+0.86 7.05+0.42

* Data presented in MeantSE

Alloxan induced diabetes in the rats by causing
the destruction of the B cells of the pancreas,
thereby slowing or inhibiting the secretion of
insulin. Alloxan produces free radicals which may
damage the pancreas and this may be one of the
reasons for diabetes in the rats. Administration of
15 mg/kg of metformin (Group 7) by oral route
led to a highly significant hypoglycemic activity at
P<0.05 compared with Groups 3 and 5, less
significant when compared with Group 6 and not
significant when compared with Group 4. This,
however, implies that the aqueous extract at a
dose of 1500 mg/kg (Group 4) has the highest
hypoglycemic activity compared to all other
groups. This may be that the aqueous mixed
rinds extracts had significantly abundant
bioactive compounds like alkaloids, flavonoids,
saponins, tannins, phenols and cardiac
glycosides than the ethanol mixed rinds extracts
and may be recommended as a hypoglycemic
agent. Also, the hypoglycemic activity of the
aqueous and ethanol mixed rinds extracts of
Citrullus vulgaris Schrad and C. albidum may be
as a result of their ability to stimulate the (3-cells
of the pancreas to produce insulin [6].

4. CONCLUSION

This study reveals that the mixed rinds of
Citrullus vulgaris Schrad and Chrysophyllum
albidum G. have high anti-diabetic activity
probably due to the presence of some highly
concentrated potential antioxidant and
antidiabetic bioactive compounds such as
flavonoids, phenols, terpenoids, tannins and
steroids. The aqueous mixed rinds extract at a
dose of 1500 mg/kg (Group 4) had the highest
hypoglycemic activity compared to all other
groups. It is therefore recommended that further
studies on the isolation and characterization of
the bioactive compounds may also lead to the
interesting research process.
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The habit of peeling off and discarding the rinds
of the two plants during consumption should be
avoided.
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