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Abstract

Water melon, citrullus lanatus is a common edible fruit belongs to the family of cucumber
(Cucurbitacea). The outer part of citrullus lanatus known as the rind is always discarded.

This study investigated the effects of ethanol extract of citrullus lanatus rinds orally
administered on some liver function enzymes, kidney function markers, cardiac risk ratio,

and the atherogenic coefficient indices in male wistar rats. Twenty-five male Wistar albino

rats were randomly distributed into five groups (I, 11, 111, IV and V) of five rats each received
Omg/kg, 100 mgrkg, 200mg/kg, 400mg/kg and 800mg/kg of ethanol extract of Citrullus
lanatus rinds respectively for 35days. The result showed that the effects of ethanol extract of
citrullus lanatus rinds was not significant difference (p > 0.05) in serum liver enzymes
(Aspartate aminotransferase, Alanine aminotransferase, Alkaline phosphatase) in

increasing  dose dependent manner when compared with control group. There were no

significant differences (p > 0.05) in serum levels of urea and creatinine with increasing dose

of ethanol extract of Citrullus lanatus rinds in rats when compared with control group. The

extract showed significantly higher (p< 0.05) values in the serum HDL, cholesterol but there

were significant reduction (p< 0.05) in the serum total cholesterol, triglycerides, LDL, VLDL

and non-HDL values in rats at higher doses of the extract when compared with control
group. While it was observed that the cardiac risk ratio, the atherogenic coefficient and
indices decreased significantly (p< 0.05) in rats at increasing doses of ethanol extract of
Citrullus lanatus rinds when compared with control group. This may suggest a likely cardio-

protective effects of ethanol extract of Citrullus lanatus rinds in increasing dose dependent
manner in rats when compared with control group. In conclusion, it can be inferred that
Citrullus lanatus rinds can be consumed by animals without detrimental effect.
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Introduction important medicinal plant in the
Watermelon, Citrullus lanatus belongs to Cucurbitaceae. C. lanatus is an important
the family of cucumber (Cucurbitacea). Itis horticultural crop, is usually sweet and juicy
large, oval, round or oblong in shape. Itis a fruit found in warm climates all over the
tropical fruit grown in almost all part of  world (Gillezal.,2011). Ithas been reported
Africa and South East Asia (Kolawole ef al., that elevated plasma level of LDL
2014). The Citrullus lanatus (C. lanatus) is cholesterol is a risk factor for
a popular species with high water content cardiovascular disease (Ademuyiwa et al.,
(as high as 92% of the total weight 2005; Lichtennstein ef al., 2006) and often
(Mabberley, 1987). C. lanatus 1is accompanies hypertension (Shepherd 1998;
traditionally used for centuries in the Zicha et al., 1999). Conversely, reductions
treatment of various health aliments. It is an in plasma LDL cholesterol have been

123



Cardioprotective effects of Citrullus lanatus rinds in male wistar rats

considered to reduce risk of coronary heart
disease (Rang et al., 2005; Shen 2007).
Many studies have shown that non-HDL
cholesterol is a better marker of
cardiovascular disease risk than LDL
cholesterol, (Liu et al., 2005; Pischon et al.,
2005). Therefore, the significantly lower
plasma non—HDL cholesterol observed in
the treated diabetic groups is another
indicator of the ability of the extract to
reduce cardiovascular risk (Brunzell et al.,
2008). The kidney is highly susceptible to
toxicants because a high volume of blood
flows through it and it filters large amounts
of toxins which can concentrate in the
kidney tubules (Emily, 2007).
Nephrotoxicity can result in systemic
toxicity causing decreased ability to excrete
body wastes, inability to maintain body
fluid, electrolyte imbalance and decreased
synthesis of essential hormones (Emily,
2007). Atherogenic indices are powerful
indicators of heart disease, the higher the
value, the higher the risk of developing
cardiovascular disease and vice versa,
(Dobiasova 2004; Martirosyan et al., 2007).
Low atherogenic indices are indications
against protection of coronary heart disease,
(Brown and Hebert 1997; Usoro et al.,
2006; Krauss et al., 2007). There is dearth of
information on effects of Citrullus lanatus
rinds on heart and kidney in man and
animal. This study investigated the effects
of Citrullus lanatus rinds on serum lipid
profile and some biochemical changes
affecting the liver and heart in male wistar
rats.

Material and methods

Preparation of ethanol extracts of citrullus
lanatus rinds

Water melon (Citrullus lanatus) fruit was
purchased from Hausa market, Eleweran,
Abeokuta. The C. lanatus fruit was washed
under running tap water and carefully sliced

124

to pieces knife. The rind of the C. lanatus
fruit (CLR) was carefully removed from the
whole fruit, chopped into smaller pieces
and sundried. It was later pulverized using
an electric blender (Euro-premium mixer
grinder®). 1000g of pulverished Citrullus
lanatus rinds was extracted by percolation
at room temperature in 70% alcohol for
48hours. The Citrullus lanatus rinds was
concentrated under reduced pressure
(temperature of 50°c) and finally defatted
with n-hexane. The extract was evaporated
to dryness. The ethanol extract of Citrullus
lanatus rinds was stored at 4°C until use.
Experimental design and administration
of extract

Twenty-five healthy Wistar albino rats
weighing 175-190g were used for this
study. The rats were maintained on 12h
light and dark cycle in the experimental
unit. The rats were fed with pelletized
commercial rat feed (Vital feed *). They had
access to feed and water ad libitum. The rats
were acclimatized  for 2 weeks before
commencement of the experiment. The
rats were randomly distributed into five
groups of five rats each (group [ V). An
acute toxicity test was done with this
extract, using the liver function enzymes as
the parameters of study. It revealed that the
extract was not toxic up to 2000mg/kg body
weight. This was used as a guide in dose
administration. Group I served as control
and received 10mL/kg bodyweight of
normal saline as the vehicle once daily for
35days (Omg/kg of ethanol extract of
Citrullus lanatus rinds). Groups II, III, IV
and V received 100, 200, 400 and 800
mg/kg of ethanol extract of Citrullus
lanatus tinds, respectively. The ethanol
extract of the Citrullus lanatus rinds was
orally administered once daily using oral
gastric tube for 35 days.

Blood collection and biochemical analysis
The rats were anaesthetized and the blood
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was collected by retro-orbital venous
plexus puncture for serum biochemical
studies. The blood in plain bottle was
centrifuged at 3,500 r.p.m for 10mins and
serum was separated with Pasteur pipette
for the analysis of alanine transaminase,
aspartate transaminase and alkaline
phosphatase. The activities of alanine and
aspartate transaminases were respectively
measured by monitoring at 546 nm, the
concentrations of pyruvate and
oxaloacetate hydrazones formed with 2,4—
dinitrophenylhydrazine. The activity of
alkaline phosphatase was determined by
monitoring the degradation of p—
nitrophenyl-phosphate to p-nitrophenol, at
405nm. Serum  urea concentration was
determined using Randox test kits (Randox
Laboratories, Crumlin, England, UK). The
wavelength for the determination of urea
was 546 nm using Randox testKkits.

The following lipid profiles and cardiac
indices were determined according to

Friedewald and Friedrickson (1972):
[VLDL cholesterol ] =[ Triglycerides
[ L D L]=[Total cholesterol] — [ HDL cholesterol] —[
Triglyceride]
2.2
Cardiac Risk Ratio (CRR)=[TotalCholesterol]
[HDL]

Atherogenic Coefficient (AC)=[Totalcholester
ol]-{HDLcholesterol]

[HDL]

Atherogenic Index of Serum (AIS)=log[Triglycer
ide]

[HDL
cholesterol]

The serum non-HDL cholesterol
concentration was determined as reported
by Brunzell ez al. (2008):

[Non-HDL cholesterol] =
cholesterol ][ {HDL cholesterol]

[Total

Statistical analysis

Data obtained were analyzed using analysis
of variance while means were separated
using Duncan multiple range test.

Results

Effects of ethanol extract of Citrullus
lanatus rtinds on serum hepato-specific
markers in wistar rats. This study showed
that there were no significant differences
(p>0.05) in the values of serum aspartate
aminotransferase (AST), alanine
aminotransferase (ALT), alkaline
phosphatase (ALP) and globulin in
increasing doses from 100mg/kg to 800
mg/kg ethanol extract of Citrullus lanatus
rinds in wistar rats when compared with
control (Omg/kg) ethanol extract of
Citrullus lanatus rinds in wistar rats (Table

1.

Table 1: Effects of ethanol extract of Citrullus lanatus rinds on serum hepato-specific

markers in wistar rats

Groups Aspartate Alanine transaminase,  Alkaline
transaminase, AST ALT Phosphatase, ALP
(U/L) (U/L) (U/L)

A,(Omg/kg) 47.00 +£1.58 13.80 +1.30 51.40 £7.40

B(100mg/kg) 49.20 +4.09 17.00 £1.58 59.20 +£3.77

C(200mg/kg) 50.00 +5.57 14.20 +1.30 59.00 +5.52

D(400mg/kg) 50.80 £5.36 17.00 +£1.58 60.00 +£7.91

E(800mg/kg) 52.20 £4.97 16.20 +£1.30 57.00 +4.69

Mean + SD n=5

Effects of ethanol extract of Citrullus
lanatus rinds on serum lipid profile in
Wistar rats.

There were significant reductions (p<0.05)
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in the values of serum total cholesterol,
triglycerides, creatinine, urea, sodium, low
density lipoprotein, low density lipoprotein
and non— high density lipoprotein in
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increasing doses with administration of
100mg/kg to 800 mg/kg ethanol extract of
Citrullus lanatus rinds in male wistar rats
when compared with control (Omg/kg)
ethanol extract of Citrullus lanatus rinds in
wistar rats. But there were significant

(p<0.05) increase in serum high density
lipoprotein in increasing dose dependent
manner from 100mg/kg to 800 of Citrullus
lanatus rinds in wistar rats when compared
with control (0mg/kg) of Citrullus lanatus
rinds in Wister rats (Table 2).

Table 2: Effects of ethanol extract of Citrullus lanatus rinds on kidney specific markers in wistar

rats

Group Total Cholesterol ~ HDL Triglycerides Creatinine Urea VLDL LDL Non-HDL
(mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
A,(Omg/kg) 105.57+1.62 19.37£0.82  78.17+9.32 1.06+0.00 90.00 £30.8 35.53+4.24 50.67+3.35 86.20+1.88
B(100mg/kg)  97.91+ 6.35 2631233 66.91+2.74 0.90+0.02 50.11+ 6.89° 30.4241.25"  41.19+7.17 71.60+7.74
C(200mg/kg)  87.34+7.39 27.30£2.78  60.93+2.30 0.80+0.12° 38.48+10.17 27.69+1.05 32.35+7.90 60.04+7.54
D(400mg/kg) 73.11+ 7.44 32.66+0.71 53.52+3.78° 0.66+0.06" 26.35+3.46 24.32+1.72 16.124+8.96 40.45+8.07
E(800mg/kg) 43.84+15.38* 37.28+1.93*  39.63+15.71* 0.48+0.08* 8.87+4.37" 18.01£7.14®  11.45+16.64* 6.56+14.63

Mean + SD n=5; a is P>0.05 value significant when compared with control while b is P>0.05 value

significant when compared the groups across the column .

Effects of ethanol extract of Citrullus
lanatus rinds on serum cardio-specific
markers in Wister rats.

This study showed that there was
statistically significant (p<0.05) decrease in
serum cardio-specific markers like the

atherogenic coefficient , atherogenic
indices and the cardiac risk ratio values in
increasing dose dependent manner from
100mg/kg to 800 of Citrullus lanatus rinds
in Wister rats when compared with
control,(Table 3).

Table 3: Effects of ethanol extract of Citrullus lanatus rinds on serum cardio-specific

markers in wistar rats

Group Atherogenic Cardiac risk ratio Atherogenic Index of serum
Coeficient CRR (AIS)

A,(Omg/kg) 104.57+1.62 5.46+0.25 0.10+0.00

B(100mg/kg) 96.91+6.35 3.75+0.50 0.07+0.01

C(200mg/kg) 86.34+7.32 3.22+0.40 0.07+0.01

D(400mg/kg) 72.11+£7.44 2.24+0.27 0.05+0.00*

E(800mg/kg) 42.84+15.38 1.17£0.41* 0.04+0.01

Mean + SD n=5; ais P>0.05 value significant when compared with control
while bis P>0.05 value significant when compared the groups across the column.

Discussion

When liver cell membrane is damaged the
liver functions is impaired a variety of
enzymes ( alanine transaminase, aspartate
transaminase and alkaline phosphatase)
normally located in the cytosol are released
into the blood circulation (Mitra et al., 1998)
this will now increase there values in the
serum. But in this study with administration
of ethanol extract of Citrullus lanatus rinds
there was no significant differences in the
serum values of all the liver function
enzymes (Alanine transaminase, Aspartate
transaminase and Alkaline phosphatase)
indicating that there is protection to liver
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cell membrane which have prevented the
leakage of the cellular enzymes into the
blood circulation. High levels of serum
triglyceride may be both an independent
and synergistic risk factor for
cardiovascular diseases (Dobiasova 2004;
Martirosyan et al., 2007; Mcbride, 2007).
This study showed significant decrease in
the serum triglyceride in increasing dose
dependent manner, which is an indication of
cardioprotective effects of ethanol extract
of Citrullus lanatus rinds in the treated rats
when compared with the control group
(Table 2). This effect may have been
facilitated by vitamin C and flavonoid
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present in the extract since vitamin C
(Ikewuchi et al., 2009) and flavonoids
(Ikewuchi et al., 2010) are known to
decrease triglyceride level in the blood
circulation.

The administration of ethanol extract of
Citrullus lanatus rinds  caused significant
increase in serum HDL cholesterol levels in
increasing dose dependent manner (Table
2). This is in line with the reports of Rang et
al. (2005) and Krauss et al. (2006) that
increase in HDL cholesterol concentration
in blood will reduce cardiovascular risk in
the body.

High level of LDL cholesterol is a risk
factor for cardiovascular disease
(Ademuyiwa et.al., 2005) this can often
accompanies hypertension (Zicha et al.,
1999). In contrast reduction in plasma LDL
cholesterol level have been shown to reduce
risk of coronary heart disease (Shen, 2004
and Rang et al., 2005). In this study a
significant reduction in serum LDL
cholesterol levels was observed in the rats
that received the extract inincreasing dose
dependent manner. This indicates that the
extract likely has cardio-protective effect.
Elevated levels of plasma VLDL
cholesterol is a risk factor for
cardiovascular disease Ademuyiwa et al.
(2005) and Lichtennstein et al. (2006). It
was however, observed in this study that
there was significant decrease in serum
VLDL cholesterol level when the extract
was administered to the rats in increasing
dose dependent manner this indicates that
the extract has cardio—protective potential

(Brunzell etal.,2008).

Many studies have shown that non-HDL
cholesterol is a better predictor of
cardiovascular disease risk than is LDL
cholesterol ( Brunzell et al., 2008; Liu et
al., 2005b and Pischon et al., 2005).
Therefore, the significant reduction in the
serum non HDL cholesterol observed in the
rats that received ethanol extract at
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increasing dose dependent manner
indicates that the extract has cardio—
protective potential.

Atherogenic indices are powerful indicators
of the risk of heart disease the higher the
value, the higher the risk of developing
cardiovascular disease and vice versa (
Dobiasova 2004; Martirosyan et al., 2007;
Brehm et. al., 2004 and Usoro et al., 2006)
while low atherogenic indices are
protective against coronary heart disease
(Usoro et al., 2006). This again high lights
the ability of ethanol extract of Citrullus
lanatus rinds to protect against
cardiovascular complications as it exhibited
low atherogenic values in increasing dose
dependent manner in this study (Table 3).
Elevated serum levels of urea and creatinine
are significant markers of renal dysfunction
(El-Demerdash et al., 2005). It was
observed in this study that there was
significant reduction in serum levels of urea
and creatinine when ethanol extract of
Citrullus lanatus rinds was administered to
the rats in increasing dose dependent
manner (Table 3). This indicates that
ethanol extract of Citrullus lanatus rinds
provides protection to the renal functions of
the rats in this study.

Conclusion

This study demonstrated positive effects of
Citrullus lanatus rinds on serum lipid
profile and itis cardio-protective effects in
male wistar rats. This study had shown that
Citrullus lanatus rinds can be consumed by
animals without any detrimental effect.
Further work is still on going in our
laboratory to determine the active
ingredients and the likely mechanism of
action of this extract on animals.
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