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ABSTRACT 
 
Background: Watermelon juice contains phytochemicals like alkaloids, flavonoids, saponnins, 68.0285 mg/k 
fresh wt of lycopene (a major and potent antioxidant found in the succulent part of the fruit), including β -
carotene, vitamins (B, C and E), minerals (K, Mg, Ca and Fe), amino acid (citrulline) and phenolics. Panadol 
extra contains 500 mg of acetaminophen and 65 mg of caffeine. Panadol Extra is 30% more powerful when 
compared to standard paracetamol.   
Aim and Objective: This work was designed to evaluate the antioxidative stress of watermelon juice in rabbits 
overdosed with Panadol extra.  
Materials and Methods: Thirty rabbits were classified into six groups of five rabbits as C1 (Rabbits overdosed 
with Panadol Extra before watermelon), C2 (Rabbits treated with watermelon juice after Panadol Extra 
overdose), E1 (Rabbits given watermelon juice before overdose) and E2 (Rabbits given watermelon juice before 
overdose) were studied. Toxicity was induced with Panadol Extra at 1500 mg/Kg body weight for 5 days while 
reduction of toxicity or protective activities was carried out by the administration of watermelon juice at 
15ml/Kg body weight before, after or without the inducement of toxicity in the rabbits. Plasma levels of 
glutathione peroxidase (GPx), catalase (CAT), superoxide dismutase (SOD) and malondialdehyde (MDA) was 
evaluated biochemically by spectrophotometry.  
Results: The result obtained showed a significant decrease in the plasma level of glutathione peroxidase, 
catalase, superoxide dismutase and an increase in plasma level of malondialdehyde in the experimental rabbits 
following the administration of 1,500 mg/kg  of Panadol extra for 5 days (p<0.05). However, a significant 
increase in the plasma level of glutathione peroxidase, catalase, superoxide dismutase and a  decrease  in plasma 
level of malondialdehyde was obtained from the rabbits when they were given 15 ml/Kg body weight for 7 days 
following 5 days of the administration of  1,500 mg/kg of Panadol extra (p<0.05).  
Conclusion: Administration of 1500 mg/Kg body weight of Panadol extra into the rabbits decreases plasma 
glutathione peroxidase, catalase, superoxide dismutase and elevated the value of malondialdehyde. These 
biochemical alterations reversed when the rabbits were given watermelon juice supplement. 
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1. INTRODUCTION 
 
Antioxidants are substances that prevent or scavenge 
reactive oxygen that could cause cellular damage. 
They contribute a lot to detoxification process [1]. 
Watermelon (Citrullus lanatus) juice is highly rich in 
antioxidants such as lycopene most especially in the 
succulent part with pink colour. Lycopene can prevent 
heart disease and also protects the DNA in white 
blood cell [1,2,3]. Watermelon also contains L-
Citrulline and L-Arginine which is a precursor of 
nitric oxide synthesis. As such, it could help vessel 
vasodilation, lower blood pressure and enhance the 
sexual satisfaction and the erectile function GPx, SOD 
and CAT are antioxidants which concentration 
decreases in oxidative stress. MDA is an index of 
oxidative stress which level growths in this situations 
[4,5,6]. In addition to lycopene the watermelon juice 
contains ascorbic acid or vitamin C that inhibit 
oxidative reaction [7], but excessive or prolong use of 
watermelon juice could cause nausea, excess 
urination, kidney damage, or necrosis [8]. The 
administration of supplements that contain a lot of 
lycopene, beta-carotene, and vitamin C, may not 
involve the activity of antioxidant enzymes in plasma 
[9]. 
 
Panadol extra is an anagelsic and antipyrexia. It 
contains 500 mg of acetaminophen and 65 mg of 
caffeine. Panadol Extra is 30% more powerful when 
compared to standard paracetamol. The drug could be 
used irrationally as anagelsic as it is aceessible to 
individuals over the counter. Overdose of this drug 
could cause liver and renal damage as a result of 
oxidative stress and toxicity [10,11].  
 
The phytochemical analysis of fruit extracts of 
Citrullus lanatus collected from the local market in 
around sulur area, India using column 
chromatography reported by Lalitha and Suseela [12] 
revealed the presence of bioactive compounds such as 
phenolics, alkaloids, saponins, tannins, steroids and 
flavonoids in the extract. It contains 68.0285 mg/k 
fresh wt of lycopene (a major and potent antioxidant 
found in the succulent part of the fruit).  
 
This work was designed to determine the effects of 
Panadol extra overdose and watermelon juice on 
plasma GPx, SOD, CAT AND MDA in rabbits 
overdosed with panadol extra. 
 

2. METHODOLOGY 
 

2.1 Study Area 
 
This study was carried out at Achievers University 
animal house, Owo Local Government area of Ondo 

state in Nigeria. The Animal Ethical Registration 
Number is AUO/BIOSC/2354. 
 

2.2 Study Population 
 
Thirty rabbits of the same sex (male) (aged 60-62 
weeks weighing 0.9-1.3 kg) purchased from Ojo-
Ikoko in Owo-Nigeria through the Department of 
Biological Sciences and maintained in ambient 
temperature of 28ºC, Achievers University, Owo – 
Nigeria. All rabbits were randomly divided into six 
experimental groups of 5 rabbits in each groups:  
 

Control group with normal meal and distill water 
for 7 days (A);  
 
Watermelon juice supplement at 15 ml/kg BW 
for 7 days (B);  
 

Watermelon juice supplement at 15 ml/kg BW 
for 7 days (C1) thereafter orally fed with 1500 
mg/kg BW for 5 days (C2);  
 
1500 mg/kg BW of Panadol extra per oral and 
normal meal and water for 7 days (D);  
 

Panadol extra plus  normal meal at 15 ml/kg BW 
of watermelon juice supplement for 7 days (E1) 
after which each rabbit was orally fed with 
1500mg/kg BW of Panadol extra in addition to 
the normal meal and water for 7days (E2);  
 

1500 mg/kg BW of Panadol extra and 
simultaneously normal meal and 15 ml/Kg BW of 
watermelon juice daily for 7 days (F).   

 
After completed protocol in each groups, a sample of 
venous blood from tail was taken to evaluate all 
parameters as glutathione peroxidase, catalase, 
superoxide dismutase and malondialdehyde. 
 

2.3 Preparation of Watermelon Juice 
 
Watermelon harvested within 1-2 days was purchased 
from the farmers at the major Owo-Nigeria market 
and characteristic was identified and confirmed by the 
Department of Biological Sciences, Achievers 
University, Owo-Nigeria.  
 

The succulent red part was removed and kept in a 
sterile bowl and seeds were aseptically removed. 
Undiluted watermelon juice was filtered and separated 
after blended with electric blender. Fifteen milliliter 
of the juice was taken in the experiment.  
 

2.4 Preparation of Panadol Extra Powder 
 

Panadol extra tablets from GlaxoSmithKline were 
purchased from Godwin registered pharmacy store at 
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Owo-Nigeria and they were grinded into powder by a 
Laboratory pestle and mortal.  
 

2.5 Blood Sample Preparation 
 
Whole blood samples were collected into Lithium 
heparinized tube. The blood sample was spun using 
Parkin Elmer bench/macro centrifuge at 1000 rpm for 
5 minute to separate the plasma. 
 

2.6 Estimation of Oxidative Stress Makers 
 
2.6.1 Malondiladehyde (MDA) 
 
This was carried out using a Randox kit bought from 
ABTEKY chemical supplies, Ibadan-Nigeria. The 
MDA was evaluated by the reaction with 2-
thiobarituric acid (TBA) under acidic condition. 
MDA-TBA adduct complex is represented with a pink 
color that can be evaluated with spectrophotometry at 
532 nm.  
 

2.7 Catalase 
 
This was carried out using a Randox kit bought from 
ABTEKY chemical supplies, Ibadan-Nigeria. The 
instruction was adhered to as prescribed by the 
manufacturer. The principle of protocol for evaluation 
the catalase activity is determination the H2O2 
concentration in system, higher catalase in plasma can 
convert the H2O2 to H2O, thus the less concentration 
of H2O2 can be determined with spectrophotometry at 
480 nm.  
 

2.8 Superoxide Dismultase (S.O.D) Activity 
 
This was carried out using a Randox kit bought from 
ABTEKY chemical supplies, Ibadan-Nigeria. The 
instruction was adhered to as prescribed by the 
manufacturer. The principle of test is based on the 
adrenaline auto-oxidation. The enzyme S.O.D. 
inhibits the auto-oxidation of adrenaline by catalyzing 
the breakdown of superoxide anions. The degree of 
inhibition is thus a reflection of the activity S.O.D. 
Thus the higher concentration of adrenaline from the 
less auto-oxidized by SOD function can be evaluated 
with spectrophometrically at 420 nm.   
 
2.9 Glutathione Peroxidase (GPx)  
 
This was carried out using a Randox kit bought from 
ABTEKY chemical supplies, Ibadan-Nigeria. The 
instruction was adhered to as prescribed by the 
manufacturer. The principle of assay is dependent on 
the b-nicotinamide adenine dinucleotide phosphate 
(NADPH) and GSH system. Glutathione peroxidase 

(GPx) can catalyze the reduction between an organic 
peroxide (ROOH) and reduced glutathione (GSH). 
When GSH is react with organic peroxide, the 
glutathione (GSSG) is produced. Then GSSG can be 
converted to GSH by glutathione reductase (GR) 
under co-activated by NADPH Therefore, a lower 
NADPH concentration in system reflects to the high 
GSH peroxidase activity. Decreasing on absorbance at 
340 nm can be evaluated and represents the high GSH 
peroxidase activity. 
 

2.10 Statistical Analysis  
 
The results were subjected to statistical analyses using 
mean, standard deviation (S.D), student “t” Test to 
determine probability and the level of significance at 
0.05 using SPSS 18.0. 
 

2.11 Ethical Approval 
 

The rabbits were kept, treated and scarified as 
approved by the Department of Biological Sciences, 
Achievers Owo, Nigeria. 
 

3. RESULTS 
 

There was a significantly (p<0.05) higher mean value 
of plasma glutathione peroxidase, catalase and 
superoxide dismutase in rabbits given 15 ml/kg body 
weight of watermelon juice and 1.500 mg/kg of 
Panadol extra for 5 days (C2) than rabbits given 1.500 
mg/Kg of Panadol extra and left for five days before 
sample collection (C1) and in normal control rabbits 
given only normal meal and water (A) than in rabbits 
given 1,500 mg/kg of Panadol extra without 
watermelon juice (D). There was also a significantly 
(p<0.05) lower mean value plasma value of 
malondialdehyde (MDA) in rabbits given 15 ml/kg of 
watermelon juice of 1,500 mg/kg of Panadol extra for 
5 days (C2) than in rabbits given 1,500 mg/kg of 
Panadol extra and left for five days before sample 
collection (C1) and in normal control rabbits given 
only normal meal and water (A) than in rabbits given 
1,500 mg/kg of Panadol extra without watermelon 
juice (D).  
 

There was no significant differences (p>0.05) in the 
plasma values of GPX, MDA, catalase and SOD in 
normal control rabbits (A) compared with rabbits 
given 15 ml/Kg watermelon juice without Panadol 
Extra (B). There was no significant differences 
(p>0.05) in the results obtained from the rabbits given 
15 ml/Kg watermelon juice (E1) compared with the 
ones given 1,500 mg/kg of Panadol extra after 7 days 
of watermelon juice administration (E2) and in 
normal control rabbits (A) compared with rabbits co-
administered with 15 ml/Kg watermelon juice and 
1,500 mg/kg of Panadol extra (F).  
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Table 1. The mean and standard deviation of GPX, MDA, CAT, and SOD obtained in the rabbits 
 

Parameter Group A 
Rabbits 
(Control) 

Group B 
Rabbits + 
Watermelon 
juice only 

Group C1 
Rabbits + 
Panaldo extra 
(1500 mg/kg) 

Group C2 
Rabbits + 15ml 
watermelon juice 
after Panaldo 
extra (1500 
mg/kg) 

Group D Rabbit 
+ Panaldo extra 
(1500 mg/kg) 

Group E1 
Rabbits + 15 
ml/kg of 
watermelon 
juice  

Group E2 
Rabbits + 
Panaldo 
extra 
(1500mg/kg) 
after 7days of 
watermelon 
juice 

Group F Rabbits 
+ Panaldo Extra 
(1500 mg/kg) + + 
15 ml watermelon 
juice 
simultaneously  

GPX (U/L) 222.8± 15.6 256.4± 10.4 138±10.0 190±12.0 130± 11.0 241±10.0 240±11.0 200±10.0 
MDA (mg/ml) 0.40±0.2 0.12±0.02 1.12±0.01 0.20±0.01 1.1±0.01 0.09±0.02 0.1±0.01 0.90±0.01 
Catalase 
(umol/min/ml) 

61.±11.0 68.± 12.0 
 

26.±6.0 86.0±10 25.00±5.0 65±10.0 60±11.0 63±10.0 

SOD, ng/mL 75.0±9.0 90.±10.0 62±5.0 100±5.0 30±4.0 106±5.0 107±6.0 70±5.0 
 

Table 2. The comparative analysis of GPX, MDA, SOD and Catalase obtained in the rabbits 
 

  A Vs B A Vs D C1 Vs C2 E1 Vs E2 A Vs F 
GPX (U/L) 
 

“t” -1.65304.  4.98375.  -3.32896.  0.06727.  1.16618.  
“P” 0.120068. 0.018991. 0.039805 0.476244. 0.181897. 
Comment p>0.05NS P<0.05S P<0.05S p>0.05NS p>0.05NS 

MDA (mg/ml) “t” 1.39305.  -3.49563.  50.76.  -0.44721.  -0.23112.  
“P” 0.149122 0.036495. 0.000194 0.349244. 0.419355 
Comment p>0.05NS P<0.05S P<0.05S p>0.05NS p>0.05NS 

Catalase (umol/min/ml) 
 

“t” -0.43001.  2.97938.  -5.14496.  0.33634.  -0.13454.  
“P” 0.354545 0.0483 0.017882 0.384314 0.452649 
Comment p>0.05NS P<0.05S P<0.05S p>0.05NS p>0.05NS 

SOD, ng/Ml “t” -1.11494.  4.0853.  -5.57471.  -0.12804.  0.48564.  
“P” 0.190442 0.02751 0.015352 0.454917 0.337608 

NS – Not significant   S-Significant 
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Fig. 1. The value of GPx, CAT and SOD obtained in the rabbits 
Gp- Group 

 

 
 

Fig. 2. The value of MDA obtained in the rabbits 
Gp-Groups 

 

4. DISCUSSION 
 
There was significantly higher mean value of plasma 
glutathione peroxidase, catalase and superoxide 
dismutase in rabbits given 15 ml/kg body weight of 
watermelon juice and 1,500 mg/kg of Panadol extra 

for 5 days (C2) than in rabbits given 1,500 mg/kg of 
Panadol extra and left for five days before sample 
collection (C1) and in normal control rabbits given 
only normal meal and water (A) than in rabbits given 
1,500 mg/kg of Panadol extra without watermelon 
juice (D). There was also a significantly lower mean 
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value plasma value of malondialdehyde (MDA) 
rabbits given 15 ml/kg of watermelon juice of 1,500 
mg/kg of Panadol extra for 5 days (C2) than rabbits 
given 1,500 mg/kg of Panadol extra and left for five 
days before sample collection (C1) and in normal 
control rabbits given only normal meal and water (A) 
than in rabbits given 1,500 mg/kg of Panadol extra 
without watermelon juice (D). 
 
Significant decrease in plasma level of glutathione 
peroxidase, catalase, superoxide dismutase and 
increase in malondialdehyde in the rabbits following 
the administration of 1,500 mg/kg of Panadol extra 
could be attributed to Panadol extra toxicity that 
induced oxidative stress in the rabbits as indicated by 
the increase in plasma level of malondialdehyde five 
days after Panadol extra administration. This 
mechanism therefore involve: CYP metabolism to a 
reactive metabolite which depletes glutathione and 
covalently binds to proteins; loss of glutathione with 
an increased formation of reactive oxygen and 
nitrogen species in hepatocytes undergoing necrotic 
changes; increased oxidative stress, associated with 
alterations in calcium homeostasis and initiation of 
signal transduction responses, causing mitochondrial 
permeability transition; mitochondrial permeability 
transition occurring with additional oxidative stress, 
loss of mitochondrial membrane potential, and loss of 
the ability of the mitochondria to synthesize ATP; and 
loss of ATP which leads to necrosis in addition, 
increase malondialdehyde is an indicator of oxidative 
stress [11]. 
 
A significant increase in the plasma level of 
glutathione peroxidase, catalase, superoxide 
dismutase and a significant decrease in plasma 
malondialdehyde in the rabbits given 15 ml/Kg of 
watermelon juice after the administration of 1,500 
mg/kg of Panadol extra could be attributed to the 
antioxidative properties of some phytochemicals of 
the juice. In particular, carotenoid, lycopene, β-
carotene, vitamins (B, C and E), in addition to 
minerals (K, Mg, Ca and Fe), amino acid (citrulline) 
and phenolics [12,13]. These chemicals could be 
responsible for the reduction in Panadol extra toxicity 
that induced oxidative stress in the rabbits as indicated 
by the plasma level of glutathione peroxidase, 
catalase, superoxide dismutase and malondialdehyde. 
 

5. CONCLUSION 
 
This work revealed a significant decrease in the 
plasma level of glutathione peroxidase, catalase, 
superoxide dismutase and an increase in plasma level 
of malondialdehyde in the experimental rabbits 
following the administration of 1,500 mg/kg of 
Panadol extra for 5 days. These biochemical 

alterations in the rabbits were however reversed upon 
the administration of 15 ml/kg of watermelon juice 
possibly. 
 

6. RECOMMENDATION  
 
Watermelon juice could therefore be a possible 
antidote to Panadol extra induced oxidative stress. 
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