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Abstract The effect of aqueous extract of Citrullus lanatus (F) on acetaminophen-induced wistar albino rats was
investigated. 25 male wistar rats were randomly shared into 5 groups of 5 rats per group and aqueous extract of
Citrullus lanatus was administered orally to rats in groups 2 and 3 at 100 and 200mg/kg/per day respectively for
twenty one days while, group4 received 100mg/kg body weight of vitamin C. Acetaminophen (1 mg/kg) was then
administered to rat groups 2-5 daily for the same period of study. Blood samples were collected on the 22™ day of
study and were used to determine, the glucose level, ALT and albumin concentrations using standard kits. The
results showed significant increase in the level of ALT in rat group5 (77.3 +5.87) compared to group 1 (58.5+4.5).
Meanwhile, ALT levels decreased significantly in Citrullus lanatus extract treated groups 2 and 3, (71.6£5.8 and
74.5 £ 4.5) respectively, compared to untreated group5, p<0.05.

Albumin level increased significantly, in rats group 5, (52.1+£5.8) when compared to rats in normal control group
1(35.4+3.6). However, these values decreased significantly in extract treated groups 2 and 3; (38.7+£3.8 and 42.0
+4.9) respectively, when compared to rats in untreated groups, p<0.05.Glucose level significantly increase in rats in
group 5, (5.2 £ 5.8) as compared to rats in normal groupl, (4.2 £ 2.9). However, it decreased significantly in rats
treated with extract groups 2 and 3; (4.3 + 3.9 and 4.7 + 5.2) respectively, when compared with rats in untreated
groups, p< 0.05. Rats in group5 showed significant increase in weight (8.0 £ 7.7) when compared to rat group 1
((7.13 £ 5.87), p< 0.05. There was significant decrease in the weights of rats treated with extracts (groups 2 and 3);
(6.36 = 2.5 and 6.78 + 3.38) respectively, when compared to rats in normal and untreated groups, p<0.05. In
conclusion, aqueous extract of Citrullus lanatus administered orally as low as 100mg/kg reduces glucose, ALT
levels and mediate appreciable weight loss, which may be chemically beneficial to individuals at risk of diabetes and
hepatocellular diseases.

Keywords Acetaminophen, Citrullus lanatus, Hepatocellular, Alanine Amino Transferase.

Introduction

Water melon (Citrullus lanatus) is a vine-like flowering plant originated from southern Africa. Their fruit which is
also water melon is a special kind referred to by botanist as a pepo [1]. The scientific name of the watermelon is
derived from both Greek and Latin roots. The Citrullus part comes from a Greek word “citrus” which is a reference
to the fruit. The lanatus part is Latin, and has the meaning of being wooly, referring to the small hairs on the stems
and leaves of the plant [2]. It’s a berry which has a thick rind exocarp, fleshy center mesocarp and endocarp. Pepos
are derived from an interior ovary, and are characteristics of the cucurbitaceae. The water melon fruit loosely
considered a type of melon although not in the genus cucumis. It has a smooth exteriors rind green, yellow or
sometime white, and a juicy, sweet interior flesh which are usually deep red to pink, but sometimes orange, yellow
or even green if not ripe [3-4]. Citrullus lanatus takes about 90 days from planting and harvesting. It is particularly
common in West Africa, where it is also called ootanga oil or Kalahari oil. Water melon is a native of the Kalahari
desert in South Africa [5]. Water melon is widely grown in Northern part of Nigeria where the suitable agroecology
is found and due to average rain fall which falls within the Guinea Savanna zone of North Ccentral Nigeria and it
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grows best on soils with a sandy loamy texture [6]. It is commonly used to make a variety of salads, most notably
fruit salad [7]. Water melon has been reported to contain about 6% sugar and 92% water by weight which makes it
very low in calories [8]. This fruit is rich in vitamin B, vitamin B,, vitamin Bg, vitamin C, folate, niacon and
minerals like potassium, iron, calcium, magnesium and phosphorus in traces. Citrullus lanatus is rich in antioxidants
called carotenoids, such as, vitamin A, lycopene, phytofluence, phytoene, beta carotene, lutein and neurosporene. Its
seeds contain a good quality of protein, oil and dietary fibre and minerals like magnesium, calcium, phosphorus,
zinc, potassium and iron [9]. The health benefits of watermelon are mainly based on its nutritional value and
presence of these components. Antioxidants neutralize the free radical in the body; free radicals are the primary
causes of heart attacks and strokes. Vitamin C and beta carotene fight free radicals and reduce the risk of diseases
[10]. Antioxidants also reduce cholesterol which apart from causing heart related problems can worsen other
diseases and reduces the risk of cancer [11]. It can help the body lose weight due to its low content in fat and
calories, as well as boost energy production, since vitamins B complex are essential for energy production in the
body [8]. The objective of the study is to determine the protective ability of Citrullus lanatus on acetaminophen-
induced albino rats based on its reported inherent nutritional benefits.

Animals

Twenty five (25) male Wistar rats, with average 160g were purchased from the Department of Pharmacology,
Animal House and kept in the Department of Biochemistry Animal House in College of Health Sciences, Niger
Delta University. They were randomly assigned into five groups: A, B, C, D and E of (n=5) in each group. They
were fed with growers’ mash obtained from Edo feed and flour mill Limited, Ewu, Edo State and given water
liberally. The rats gained maximum acclimatization (2 weeks) before actual commencement of the study.

Materials and Methods

Plant Materials

Fresh fruit of Citrullus lanatus were collected from Pharmacognosy herbarium, Faculty of Pharmacy, Niger Delta
University, Bayelsa State. The plant was identified and authenticated by a Botanist Prof. K. Ajibeshin of Department
of Pharmacognosy, Niger Delta University.

300g of Citrullus lanatus (fruit) was thoroughly washed and crushed with mortar and pestle and was extracted in 1L
of cold sterile distilled water maintained on a mechanical shaker. The aqueous extract was filtrated with No. 1
Whatman Millipore filter paper (0.45 um Ref. HAWP04700, Bedford, MA, USA) and concentrated to dryness with
a rotary evaporator (Rotavapor, R-210, Buchi Laborotechnik, AG, Flawil, Switzerland) at 50 £ 5 °C and lyophilize.
A vyielded freeze-driedmaterial of approximately 25gwas obtained. The freeze-dried sample was stored in a cool dry
place until ready for use.

Experimental Procedures/Citrullus lanatus administration

25 male wistar rats were randomly shared into 5 groups of 5 rats per group and aqueous extract o Citrullus lanatus
administered orally through orogastric tube on daily basis for twenty one days as shown below;

Group A: Growers’ match and saline water (normal control)
Group B: Growers’ match + 100mg/kg of extracts

Group C: Growers’ match+ 200mg/kg extracts

Group D: Growers’ match + vitamin C 100mg/kg

Group E: Growers’ match + saline water (Positive control)

Groups B, C, D and E were administered doses of acetaminophen 1mg/kg body weight/day intra peritoneally for
twenty one days. Animals were scarified on the 22" day and blood collected through cardiac puncture into well
labeled universal bottles. The blood was centrifuged at 2500 rpm for 10min. and the serum collected was used for
biochemical analysis.

Biochemical Assay

Priniciple of Glucose Oxidase Test

Glucose oxidase reagent contains glucose oxidase, peroxidase and o-toluidine. The latter reagent is an oxygen
reagent acceptor and changes from a colourless reduced form to a blue oxidized form. Glucose is oxidized by
glucose oxidase to glucuronic acid. Hydrogen peroxide is also formed in the reaction and is decomposed by
peroxidase to water and oxygen. The liberated oxygen is accepted by o-toluidine and therefore a red-violet
coloration (quinoneimine) which was measured spectrophotometrically at absorbance of 560 nm.

Principle
Glucose + O, + H,0, ——— > glucuronic acid + H,0,
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2H,0, + 4- aminphenazone + phenol ————— peroxidase quinoneimine + 4H,0

Estimation of Albumin

Albumin Kit was used for the determination of Albumin in serum.

Principle

Albumin binds with the dye Bromocresol Green in a buffered medium to form a green coloured complex. The
intensity of the colour formed is directly proportional to the amount of albumin present in the sample which was
measured spectrometrically at absorbance of 630nm

Albumin + Bromocresol Green  ————p Green Albumin BCG Complex

Estimation of ALT

ALT kit was used for the determination of ALT in serumusing Reitman-Frankel method

(Widmann, 1980).

Principle
L-alanine + o-ketoglutarate ALT | L-Glutamate + pyruvate
Pyruvate +NADH +H LDH | Lactate + NAD

Alanine aminotransferases is measured by monitoring the concentration of pyruvate hydrazone formed with 2,4, -
dinitrophenylhydrazone using spectrophotometer at 540nm.

Statistical Analysis

The results were expressed as meant SD. Data was analyzed by one-way analysis of variance. Sequential
differences among means were calculated at the level of P< 0.05, using Turkey contrast analysis as needed.

Results
Table A: Effects of citrullus lanatus on acetaminophen-induced rats

Experimental Group /Treatment MEAN Weight Albumin (g/L) ALT (U/L)  Glucose
CHANGE (g) (mMol/L)

Groupl1(Normal control) 7.13+5.87% 35.4 +3.6° 58.5+45% 42+29°

Saline water

Group2(100mg/kg)Citrullus lanatus + 1mg/kg 6.36 +2.5" 38.7 +3.8" 71.6+58°  43+39°

Acetaminophen

Group3(200mg/kg) Citrullus lanatus + 1mg/kg 6.78 + 3.38" 42.0+4.3° 745+45°  47+52°

Acetaminophen

Group4(100mg/kg) Vit C+1mg/kg Acetaminophen 7.16 + 7.4% 48.7 + 4.9° 56.4+4.4% 48+46°

Group5 1mg/kg Acetaminophen 8.0x7.7° 52.1 +5.8° 77.3+587° 52x58"

(Positive control)

Values are means of five determinations+ SD
Values with different superscript in the column differ significantly (P<0.05)

Effects of Citrullus Lanatus on Weight Changes

Result of the present study as presented in Table A, showed that aqueous extract of Citrullus lanatus has significant
effect (p<0.05) on some serum biochemical parameters in the acetaminophen—induced rats. Values obtained from
group5 (positive control) are compared to groupl (normal control) and values of the extract treated groups 2 and 3
are compared to group 5.Rats in group5 showed significant increase in weight (8.0 £ 7.7) when compared to rat
group 1((7.13 + 5.87), p< 0.05. There was significant decrease in the weights of rats treated with extracts (groups 2
and 3); (6.36 2.5 and 6.78 + 3.38) respectively, when compared to rats in normal and untreated groups, p<0.05.

Effects of Citrullus Lanatus on Albumin Level

Albumin level increasedsignificantly, in rats group 5, (52.1+5.8) when compared to rats in normal control group
1(35.4+3.6). However, these values decreased significantly in extract treated groups 2 and 3; (38.7+£3.8 and 42.0
+4.9) respectively, when compared to rats in untreated groups, p<0.05.

Effect of Citrullus Lanatus on ALT Level

The results showed significant increase in the level of ALT in rat group 5 (77.3 £5.87) compared to group 1
(58.5%4.5). Meanwhile, ALT levels decreased significantly in Citrullus lanatus extract treated groups 2 and 3,
(71.6£5.8 and 74.5 £ 4.5) respectively, compared to untreated group 5, p<0.05.
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Effect of Citrullus lanatus on Glucose Level

The results showed a significant increase in rats in group 5, (5.2 + 5.8) as compared to rats in normal groupl, (4.2 £
2.9). However, the glucose levels decreased significantly in rats treated with extract (groups 2 and 3); (4.3 £ 3.9 and
4.7 +£5.2) respectively, when compared with rats in untreated groups, p< 0.05 (Table A).

Discussion

The present study was designed to evaluate the oral effect of aqueous extract of Citrullus lanatus on glucose level,
serum albumin and ALT on the liver. Liver is an important organ that performs vital function for healthy survival of
the body. Liver detoxify harmful substances, secretes bile into intestine, synthesizes and store important molecules
[12].

The result of this study revealed that administration of aqueous extract of Citrullus lanatus caused significant
decrease on glucose level in rats groups treated with extract (100mg/kg and 200mg/kg) compared to the untreated
groups. This result is in agreement with the earlier report of Jiyun, et al. (2011) [13] that Citrullus lanatus contains
low calories about 6% by weight and may improve insulin sensitivity in type 2 diabetic patients. Also, Citrullus
lanatus has been shown to confer hypoglycemic functions to rats treated with the extract [14].

The serum level of ALT showed significant (p<0.05) reduction at 100mg and 200mg/kg body weight compared to
positive control group5.This result is in line with the work reported by Rahman et al. (2013) [15] that the plant
Citrullus lanatus lowers serum level of transaminase and that the plant has a hepatoprotective function. The rise in
levels of ALT is always accompanied by elevation in the level of AST, which play a role in the conversion of amino
acid to keto acid. ALT is an excellent marker of liver damage caused by exposure to toxic substances [16]. Citrullus
lanatus offers various health benefits which include preventing and fighting various diseases including liver diseases
[17]. 1t is rich in antioxidants like vitamin C, vitamin A, carotenoids and lycotene which is beneficial in preventing
some forms of cancer, endometrial cancer, breast cancer, prostate cancer, lung cancer and colorectal cancer and
various liver diseases [11, 18-19 ].

Also, findings of this study showed a significant decrease in the mean weight of the animal groups treated with the
Citrullus lanatus compared to untreated group, which is also in agreement with the earlier report by Jonathan and
John, (2005) [8] that Citrullus lanatus can help the body lose weight as it is high in water content and low in fat and
calories.

In conclusion, aqueous extract of Citrullus lanatus administered orally as low as 100mg/kg reduces glucose, ALT
levels and mediate appreciable weight loss, which may be chemically beneficial to individuals at risk of diabetes and
hepatocellular diseases.
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