Journal of Akhtar Saeed Medical & Dental College.

Original Article
EFFECT OF CITRULLUS LANATUS SEEDS (ETHANOLIC
EXTRACT) ON NORMAL RENAL FUNCTIONS AND SERUM
ELECTROLYTES OF ALBINO RATS
NeelofarYousaf Warraich,1 Amtul Hafeez,2 Wardah Siddique,3 Fouzia Parveen,4 Shahnaz Fatima,5
Nazia Rashid,6

ABSTRACT
Objectives: To evaluate the effect of Citrullus lanatus seeds on normal renal functions and serum
electrolytes for the improvement of kidney health in order to perform its functions in normal and
stressful conditions.
Methods: The study was conducted at the Pharmacology Department, KEMU, Lahore and UVAS,
Lahore in 2017. It was a randomized controlled trial (RCT). A sample size of 16 healthy albino wistar
rats was taken. Rats were divided into two equal groups with 8 number of rats in each group and kept
separately in metabolic cages. Group A was normal control group and given normal saline once a day
orally. Group B was given the ethanolic extract of Citrullus lanatus seeds I/P 600 mg/kg/day.
Renal function tests (blood urea nitrogen, serum, and urine creatinine clearance) and serum
electrolytes (Ca++, Na+, K+, Mg++) were evaluated along with effects on urinary volume, pH and
specific gravity on day zero and day 14.
Results: Urinary output markedly increased in group B taking Citrullus lanatus seeds extract in
comparison to normal control Group A with significant p-value < 0.001. Urinary pH of group B was
improved significantly with p-value <0.001 in comparison to group A. Whereas, there was the
insignificant difference in RFTS, serum electrolytes & urinary specific gravity of both groups at the
end of the study.
Conclusion: The ethanolic extract of Citrullus lanatus seeds is helpful in maintaining kidney health to
perform its functions properly.
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INTRODUCTION:
Kidneys are excretory and the secretory
organ of the body responsible for the
maintenance of the hemostatic state of the
body by accomplishing the three major
goals such as glomerular filtration, tubular
resorption and tubular excretion1 which are
generally assessed by renal function tests.
Electrolytes are minerals in body fluids that
carry an electric charge and keep the heart,
nerves, and muscles in proper function.
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As such, it is important to maintain a precise
and constant balance of electrolytes to stay
healthy. Our kidneys play an important role
in ensuring that electrolyte levels remain
invariant despite any change the body may
undergo. Having excess or insufficiency of
electrolytes in the body can be dangerous
and in some cases fatal.
Sometimes
kidneys
functions
get
deteriorated depending upon the physical,
chemical and biological circumstances that
it faces. There is circumstantial evidence
available now which shows rapid decline in
kidney function with age, different chronic
ailments and due to its exposure to toxic
substances which lead to acute and chronic
kidney failure. So, it is very important to
maintain/ improve the health of kidneys to
perform its functions in normal and stressful
conditions.

64

Journal of Akhtar Saeed Medical & Dental College.

The role of herbal remedies to boost normal
health conditions is always considered
effective. In recent years, an increasing
number of people has chosen traditional
remedies and products to improve their
health conditions either alone or in
combination with other herbal products.2
The nephroprotective role of different
naturally occurring herbs is being studied to
reduce stress caused by various reasons
such as Aloe vera3, Kabab chini4,
silymarin5, rosemary, curcumin, propolis,
ginger, black seeds, turmeric.
Citrullus lanatus fruit belongs to the
Cucurbitaceae family Slight glance in past
relieves the importance of Citrullus lanatus
in traditional herbal medicine and remedies.
It is not only used to overcome severe heat
effects in the human body or quenching
thirst, but its different parts such as roots,
rind, pulp, and seeds are used for different
purposes/treatments of different ailments
because of its composition.6 Seeds are the
most ignored part of the fruit, unknown to
the fact that it possess the maximal nutrient
values in comparison to the whole fruit.7
Watermelon seeds are great sources of
carbohydrates, protein (both essential and
non-essential amino acids) and oil. These
seeds comprise about 35% of protein, 50%
of oil, and 5% of dietary fiber. Watermelon
seed is also rich in micro- and macronutrients such as magnesium, calcium,
potassium,
iron,
phosphorus,
zinc.
Watermelon seeds are a source of healthy
fat (unsaturated), almost 90%, vitamins,
antioxidants, minerals, proteins and
phytochemicals (phenols and flavonoids).
According to seed analysis by Okunrobo O
et al.,(2012) different minerals are present
in watermelon seed in different quantities
such as magnesium (11.4 mg/kg), calcium
(16.8mg/kg), potassium (7.8mg/kg), sodium
(5.7 mg/kg) and zinc (1.2 mg/kg).8
Seeds have magical effects as a demulcent,
pectoral tonic and; hepatoprotective and
hypotensive agents. Seeds are used to treat
bed
wetting
and
UTI
(urinary
9
tract infection). It is vermifuge; paralyzing
tapeworms
and
roundworms.
Their
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antimicrobial action is better than that of
pumpkin seed oil.10 They also possess
analgesic, anti-inflammatory activity, antiulcerogenic and the hepatoprotective
activity.11

METHODS:
The fresh fruit of Citrullus lanatus was
purchased from the local fruit market of
Lahore. The fruit was properly cut and
seeds were separated. Proper identification
of seeds was done by authorized personnel
from GC University, Lahore. Seeds were
properly washed and dried under sunlight
for 3 days and then ground into fine powder
using an electric blender. The ethanolic
extract of Citrullus lanatus seeds was
prepared12 and dissolved in 5 ml distilled
water. The dose for individual rat i.e.
600mg/kg was calculated. Doses were
administered through feeding guage no. 16.
Adult healthy albino rats of male gender
weighing 150-200 grams were purchased
from the local market. Animals were
numbered and kept in iron cages in
individual groups, under good hygienic
conditions, at room temperature under
natural light and dark cycles so that to
maintain the biological clock in the animal
house of UVAS. Food and water were
provided ad libitum.
Rats were divided into two experimental
groups, containing eight rats in each group
randomly. Group 1 was a healthy control
group and 0.5 ml of distilled water was
given orally once a day with a feeding tube
(16 guage).
Group 2 rats were given
Citrullus lanatus seeds ethanolic extract in
the dose of 600 mg/kg/day body weight
orally with a 16 gauge feeding tube once
daily. All the treatment was provided daily
for 14 days. 24 hours of urine of rats was
collected in a clean glass container and
volume was measured in measuring glass
beaker.
In a small amount of urine; its specific
gravity, pH, glucose, and albumin were
assessed by urine test strips of URIMED,
Biotec Diagnostics UK Ltd.13 The results
were evaluated according to the change of
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colors on the strips as mentioned on the
strip leaflet.
The remaining urine was not centrifuged
and poured into serum cups and stored in
the research freezer (-20oC) for analysis of
urine creatinine later About 1-1.5 milliliters
of whole blood was drawn by the cardiac
puncture9 using disposable syringes. The
collected blood sample was transferred to
labeled gel tubes and allowed to clot at
room temperature for 30 minutes, then
centrifuged at 3000 rev/min for 15
minutes.14 The clear serum obtained was
separated and shifted in serum cups and
preserved at -20 oC till serum analysis was
started. Lab tests were performed for
analysis of RFTs and serum electrolytes. All
the tests were performed on semiautomatic
clinical chemistry analyzer, micro lab 300.
Methods were followed as provided by
manufacturer. Before the performance, the
cuvettes and the frozen samples were
warmed to desired temperature (37oC).
All data was entered on graph pad prism
version 8 for statistical analysis and p-value
less than 0.05 was considered significant.

Renal function tests including blood urea
nitrogen, serum, and urine creatinine and
creatine clearance were statistically
insignificant in normal control group A and
Citrullus lanatus seeds extract group B.
Similarly, electrolytes such as calcium,
potassium, sodium and magnesium levels in
serum of both groups were insignificant.
24 hours urinary output was significantly
increased in group B in comparison to
normal control group A. Urinary pH was
improved in group B in comparison to
group A whereas the insignificant difference
was observed in the specific gravity of urine
in both groups.
Table 1: comparison of RFTs among groups
(n=8, mean± SEM)
Blood Urea Nitrogen
(mg/dl)
Serum

Creatinine(mg/dl)

Creatinine(mg/dl)
Creatinine

Clearance(ml/min)

82.06+21.13

108.87+21.16

3.80+1.06

4.68+0.88

Group A: Normal control group, Group B:
Citrullus lanatus seeds extract group
Table 2: Comparison of serum electrolytes
among groups (n=8, mean± SEM)
Serum
electrolytes(mm0l/l)
Serum sodium
Serum potassium
Serum calcium
Serum magnesium

Group A
139.70+6.50
4.86+0.33
8.94+1.38
1.98+0.12

Group B
134.30+8.01
4.69+0.21
8.17+1.20
1.91+0.10

Group A: Normal control group, Group B:
Citrullus lanatus seeds extract group
Table 3: Comparison of urinary parameters
among groups (n=8, mean± SEM)
Urinary parameters

Group A

Group B

24hrs urinary output
(ml)

23.00+0.92

31.50+3.38

Specific gravity
pH

1.02+0.01
6.50+0.37

1.02+<0.01
5.65+0.17

Group A: Normal control group, Group B:
Citrullus lanatus seeds exrtract group.

RESULTS:

RFTs

Urine

Group A

Group B

12.43+0.75

16.60+1.96

0.35+0.08

0.51+0.09
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DISCUSSION:
Citrullus lanatus seeds are a combination of
various components that are beneficial as
well protective for kidneys. Electrolytes and
various minerals content in the seeds are the
main sources to improve functions of the
kidney and deteriorate its functions in
stressful conditions that may lead to acute or
chronic renal failure. In our current study,
we tried to evaluate the effect of Citrullus
lanatus seeds in order to improve kidney
health. We observed that there was no effect
of Citrullus lanatus seeds extract on blood
urea nitrogen when administered alone to
healthy rats. This effect is in accordance
with a previous study in which the effect of
Citrullus lanatus seeds was evaluated in
normal healthy rats.15 But over the period of
time, there was no significant difference
within group A at day 0 and 14 but
significant difference was present within
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group B at day 0 and day 14 which shows
that seeds extract improves the Blood urea
nitrogen in normal healthy rats. The seeds
of Citrullus lanatus neither increased nor
decreased the serum creatinine and urine
creatinine and creatinine clearance in
normal healthy rats. No literature is found in
support of the effect of Citrullus lanatus
seeds on creatinine levels and creatinine
clearance in normal healthy rats.
No change in serum potassium and
magnesium levels of group B was noticed at
day 14 in comparison to normal control
group A. This effect was in accordance with
a previous study in which no effect was
seen in serum potassium values after using
Citrullus lanatus seed extract.15
No change in serum calcium and sodium
levels of group B was noticed at day 14 in
comparison to normal control group A
which shows that Citrullus lanatus seed
extract kept the serum calcium and sodium
levels within the normal range in healthy
rats. Over a period of time, there was no
significant difference within group an on
day 0 and 14 but a significant difference
was present within groups B on day 0 and
day 14.
In group B diuretic effect of the Citrullus
lanatus, seed extract was observed whereas
urinary specific gravity and pH remained
unchanged showing that seeds extract
helped to maintain them in the normal
range.

2.

3.

4.

5.

6.

7.

CONCLUSION:
According to these findings, it is concluded
that the ethanolic extract of Citrullus lanatus
seeds is helpful in maintaining kidney
health to perform its functions properly.
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