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ABSTRACT 
 
Background: Watermelon juice that contains antioxidants in addition to other vitamins and minerals is being 
used as beverage to alleviate thirst in Nigeria. Quantitative phytochemical analysis of watermelon juice revealed 
4537.83µg/100g Lycopene and 308.71 µg/100g β-carotene as major and potent antioxidants. Panadol extra 
contains 500 mg Paracetamol and 65 mg Caffeine. It is available to people over the counter and is being used 
blindly to treat pain. Glutathione and cysteine have antioxidant properties. Glutathione biosynthesis requires 
amino acids such as cysteine. Glutathione has been associated to the reduction of drug toxicity especially 
panadol toxicity. Prolong Prothrombin Time (PT), Partial Prothrombin Time (PTTK) and International 
Normalized Ratio (INR) could be as a result of defect in the synthetic function of the liver in the production of 
Fibrinogen and Prothrombin.  
Aim and Objective: This work was designed to determine changes in plasma level of cysteine, glutathione, PT, 
PTTK and INR in rabbits overdosed with panadol extra and supplemented with watermelon Juice 
Materials and Methods: Thirty rabbits classified into six experimental groups and used. An overdose of 
Panadol extra of 1,500 mg/kg was administered per oral for 5 days to induce toxicity. Fifteen milliliter of water 
melon juice was used to protect and reduce Panadol extra toxicity. PT, PTTK and INR were evaluated in the 
rabbits using standard techniques while Plasma Cysteine was evaluated by ELISA and Plasma Glutathione by 
Spectrophotometry.  
Results: The result obtained showed that there was a significantly higher mean value of PT and PTTK in rabbits 
overdosed with Panadol extra than the control rabbits and those were given 15ml of water melon juice with 
p<0.05. There was also an increase in PT and PTTK in rabbits co-administered with 1,500 mg/kg of Panadol 
extra and 15 ml of watermelon juice compared with the control rabbits (p<0.05). There was a significantly 
higher plasma value of cysteine in rabbits prophylactically treated with 15ml/kg of watermelon juice before 
panadol extra overdose than after the rabbits were given 1,500 mg/kg of panadol extra for 5 days with p<0.05. 
There was a significantly lower plasma value of Glutathione and Cysteine in control rabbits than the rabbits 
given 15 ml/kg watermelon juice, normal diet and water for 7 days and also in rabbits given 1,500 mg/kg 
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panadol extra daily for 5 days before watermelon juice than after the rabbits were given 15 ml/kg of watermelon 
juice for 7 days after panadol extra overdose with p<0.05.  
Conclusion: Overdose of Panadol extra has been found to cause decrease in cysteine, glutathione and an 
increase PT, PTTK and INR due to toxicity which was reduced by watermelon juice. 
 
Keywords: Cysteine; glutathione; PT; PTTK; INR panadol extra overdose; rabbits; water melon juice. 
 
1. INTRODUCTION 
 
Panadol Extra is a common analgesic that contains 
paracetamol and caffeine which makes it different 
from paracetamol alone, Panadol Extra is more 
effective at relieving pains than paracetamol. Panadol 
extra is a commercial name generically referred to as 
acetaminophen and caffeine. It is a common pain 
reliever sold over the counter and could be easily 
abused. The recommended dose for human is 3 g in 3 
divided doses for 24 hrs. Any dose above 4 g within 
24 hrs could cause hepatotoxicity, cardio-toxicity 
and/or nephrotoxicity [1].  
 
Watermelon juice has a high concentration of 2 amino 
acids-- citrulline and arginine which could lower high 
blood pressure or hypertension. In addition it contains 
90% water, electrolytes, lutein and zeaxanthin that 
prevent macular degeneration. It also contains 
powerful antioxidants such as flavonoids and the fruit 
juice is very rich in lycopene than any other fruits 
including tomatoes [2]. 
 
Watermelon has a lot of citrulline and arginine. These 
amino acids are also called L-Citrulline and L-
Arginine. The first is not an essential amino acid but 
the last one is. Citrulline's name is actually derived 
from the Latin word for watermelon-citrullus-because 
it was first isolated from the fruit in 1930 [3-5]. They 
produce nitric oxide that relaxes the blood vessels 
helping to lower high blood pressure, it can help 
increase sexual satisfaction in men and women and 
help with erectile dysfunction [3-5]. 
 
Citrulline, like arginine helps in vasodilation by 
relaxing smooth muscle cells in the walls of blood 
vessel in the large arteries and veins and smaller 
arterioles. The endothelium of blood vessels uses 
nitric oxide to signal the surrounding smooth muscle 
to relax. Consequently blood flow will be increased 

[2]. 
 
Citrulline is naturally converted to the amino acid 
arginine leading to formation of nitric oxide. 
Potassium and the 2 amino acids help cardiovascular 
health and lower high blood pressure. The number 
one cause of age-related blindness is macular 
degeneration. The phytochemicals lutein and 
zeaxanthin help prevent macular degeneration. 
Watermelon has a lot of lutein and zeaxanthin. These 

antioxidants will protect your eyes from other age 
related ailments such as drying up of eyes and optical 
nerves, glaucoma and more [2]. 
 
One hundred gram of watermelon fruit contains 30 
calories and low amounts of essential nutrients. In 
addition, it also contains vitamin C (and antioxidants), 
6% sugars, and is low in fat [3-5]. Watermelon juice 
can be made into wine or blended with other fruit 
juices. An alcoholic treat called a "hard watermelon" 
is made by pouring liquor into a hole in the rind of a 
whole fruit, and then eating the alcohol-permeated 
flesh [3,6]. Glutathione and cysteine have antioxidant 
properties. Glutathione biosynthesis requires amino 
acids such as cysteine. Glutathione has been 
associated to the reduction of drug toxicity especially 
panadol toxicity. Prolong Prothrombin Time (PT), 
Partial Prothrombin Time (PTTK) and International 
Normalised Ratio (INR) could be as a result of defect 
in the synthetic function of the liver in the production 
of Fibrinogen and Prothrombin [7,8]. 
 
Quantitative phytochemical analysis of watermelon 
juice revealed major and potent antioxidants as 
4537.83 µg/100g Lycopene and 308.71 µg/100 g β-
carotene [9,10] 
 
This work was designed to determine changes in 
plasma level of cysteine, glutathione, PT, PTTK and 
INR in rabbits overdosed with panadol extra and 
supplemented with watermelon Juice. 
 

2. MATERIALS AND METHODS 
 
2.1 Study Area 
 
This study was carried out in Owo, Owo Local 
Government area of Ondo state in Nigeria. 
 

2.2 Animals 
 
Thirty rabbits were purchased in Owo through the 
Department of Biological Sciences, Achievers 
University, Owo – Nigeria. 
 

2.3 Biological Sample 
 
Blood samples were obtained from each of the rabbits 
before and after they were given 15 ml/kg of 
watermelon juice or/ and 1,500 mg/kg of panadol 
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extra. The blood samples were distributed into EDTA 
and Lithium heparinized anticoagulated bottles for 
biochemical and hematological assays. 
 

2.4 Treatment of Normal Control and 
Experimental Rabbits 

 
Group A: 5 rabbits fed with normal meal and water 
for 7 days (normal control) 
 
Group B: Consist of 5 rabbits fed with normal meal 
and 15 ml of watermelon juice daily for 7 days 
 
Group C: Consist of 5 rabbits given 1,500 mg/kg of 
panadol extra per oral for 5 days and thereafter fed 
with normal meal and 15ml of watermelon juice daily 
for 7 days. 
 
Group D: Consist of 5 rabbits given 1,500 mg/kg of 
panadol extra per oral for 5 days with normal meal 
and water  
 

Group E: Consist of 5 rabbits fed with normal meal 
and 15 ml of watermelon juice daily for 7 days after 
which each rabbit was given 1,500 mg/kg of panadol 
extra per oral for 5 days  
 
Group F: Five (5) rabbits on normal meal, water and 
1,500 mg/kg of panadol extra per oral for 5 days         
with simultaneous administration of 15 ml/kg of 
watermelon juice 
 

2.5 Preparation of Watermelon Juice 
 
Water melon was purchased from Owo market and 
presented to the Department of biological sciences, 
Achievers University, Owo for certification. 
 
The succulent red in a sterile bowl and then blend            
in electric blender and filtered. The seeds were 
aseptically removed. Sixty milliliters of the filtrate 
was then administered to the rabbits as watermelon 
juice. 
 

2.6 Blood Sample Preparation 
 
Whole blood samples collected from each of the 
rabbits was preserved in EDTA bottles. The blood 
sample was spun using bench/macro centrifuge for the 
extraction of the plasma. 

 
Estimation of Prothrombin Time (PT), Partial 
Prothrombin Time (PTTK) and International 
Normalised Ratio (INR). 

The PT, PTTK and INR assay was carried out using 
Dieng LTD reagent and the method described by 
Schmaier and Miller [7]. 

 

2.7 Assay of Plasma Cysteine and Glutathione 
 
2.7.1 Glutathione 
 

Glutathione (GSH) is the major intracellular low-
molecular-weight thiol that plays a critical role in the 
cellular defense against oxidative stress in mammalian 
cells. 

 

Glutathione (GSH) was analysed in the rabbits using 
BioVision’s ApoGSH™ Glutathione Colorimetric 
Assay Kit a colorimetric method for analyzing either 
total glutathione or the reduced form glutathione 
alone using a microtiter plate reader. The assay is 
based on the glutathione recycling system by DTNB 
and glutathione reductase. DTNB and glutathione 
(GSH) react to generate 2-nitro-5-thiobenzoic acid 
which has yellow color. Therefore, GSH 
concentration can be determined by measuring 
absorbance at 412 nm. The generated GSSG can be 
reduced back to GSH by glutathione reductase, and 
GSH reacts with DTNB again to produce more 2-
nitro-5-thiobenzoic acid. Therefore, the recycling 
system dramatically improves the sensitivity of total 
glutathione detection. The kit includes the 5-
Sulfosalicylic acid (SSA) for the removal of proteins 
from samples and for the protection of GSH oxidation 
and γ-glutamyl transpeptidase reaction. The kit can 
quantify glutathione from 1-100 ng/well in a 200 l 
reaction. For detecting lower glutathione 
concentrations, such as in blood samples, increasing 
reaction time will generate stronger signal. The kit 
can also specifically detect the reduced form of 
glutathione (GSH) by omitting the glutathione 
reductase from the reaction mixture. The sensitivity 
for detecting the reduced form of glutathione (without 
recycling system) is 100 times lower than detecting 
the total glutathione. 

 

2.7.2 Cysteine 
 

This was determined in the rabbits by ELISA 
technique using  Rabbit Cysteine ELISA Kit of 
MyBioSource (MBS748736). 

 

2.8 Data Analysis 
 
The result was subjected to statistical analysis using 
SPSS 18.0 to determine mean, standard deviation, 
probability and level of significance at 0.05. 
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2.9 Ethical Consideration 
 
The proposal was presented to research and ethical 
committee of the Department of Biological Sciences, 
Achievers University, Owo Nigeria. The proposal was 
reviewed and approved in line with the guidelines 
with respect to the use of animal for research work. 

 
3. RESULTS 
 
The result obtained showed no significant difference 
in the mean value of PT and PTTK in normal control 
rabbits compared with rabbits 15 ml of watermelon 
juice daily for 7 days; also rabbits given 15 ml of 
watermelon juice daily for 7 days compared with 
rabbits given 15 ml of watermelon juice daily for 7 
days followed by 1,500 mg/kg of panadol extra per 
oral for 5 days with p>0.05. The results also showed 
no significant difference in the mean values of PT and 
PTTK in rabbits given 1,500 mg/kg of panadol extra 
for 5 days compared with rabbits given 1,500 mg/kg 
of panadol extra per oral 5 days followed by the 
administration of 15 ml of watermelon juice daily for 
7 days and also in rabbits fed with normal control 

rabbits  compared with rabbits given 1,500 mg/kg of 
panadol extra per oral with p>0.05 (Tables 1 and 2). 
 

However, there was a significantly higher mean value 
of PT and PTTK in rabbits following 7 days 
administration of 1,500 mg/kg of panadol extra per 
oral with simultaneous administration of 15 ml/kg of 
watermelon juice than normal control rabbits 
(p<0.05). There was also a significantly higher mean 
value of PT in rabbits given 1,500 mg/kg of panadol 
extra per oral for 5 days than control rabbits and also 
in the value of PTTK in rabbits given 1,500 mg/kg of 
panadol extra per oral for 5 days than rabbits given 
1,500 mg/kg of panadol extra per oral for 5 days 
followed by 15 ml of watermelon juice daily for 7 
days (p<0.05) (Tables 1 and 2). There was a 
significantly higher difference in the value of INR in 
rabbits given 1,500 mg/kg of panadol extra per oral 
for 5 days than rabbits given 1,500 mg/kg of panadol 
extra per oral for 5 days followed by 15 ml of 
watermelon juice daily for 7 days and  also in rabbits  
given 15 ml of watermelon juice daily for 7 days 
followed by 1,500 mg/kg of panadol extra per oral 
than rabbits supplemented with 15 ml of watermelon 
juice daily for 7 days (p<0.05) (Tables 1 and 2). 
 

Table 1. The mean and standard deviation of Glutathione, Cysteine, PT, PTTK and INR obtained in the 
rabbits 

 

 Group 
A 

Group B GROUP 
C1 

Group 
C2 

Group 
D 

Group 
E1 

Group 
E2 

Group 
F 

PT(Secs) 14±3.0 19±1.0 17±2.0 15.0±1.0 57±2.0 15±3.0 16±2.0 27±3.0 
PTTK/Secs 38±2.0 39±1.0 58±3.0 38±2.0 46±2.1 37±3.0 40±3.2 55±2.4 
INR/Secs  1.51±0.2 1.35±0.1 1.0±0.1 14.0±0.6 1.12±0.1 1.21±0.2 3.40±0.3 
GSH/µmol/L 670±9 667±10 300±10 650±10 306±9 668±10 640±11 638±10 
Cysteine 
mg/Dl 

1.0±0.08 1.1±0.09 0.5±0.01 0.9±0.02 0.5±0.03 1.0±0.01 0.7±0.01 0.9±0.01 

 

Table 2. The comparative analysis of mean and standard deviation of Glutathione, Cysteine, PT, PTTK 
and INR obtained in the rabbits 

 

  A Vs B A Vs D C1 Vs C2 E1 Vs E2 A Vs F 
PT(Secs) “t” -1.58 -11.93 0.89 -0.16 -3.06 

“P” 0.13 0.0035 0.23 0 .45 0.046 
Comment p>0.05 p<0.05* p>0.05 p>0.05 p<0.05* 

PTTK/Secs “t” -0.45 -2.83 5.55  -0.71 -6.01 
“P” 0.35 0 .053 0.016 0.28 0.013 
Comment p>0.05 p>0.05 p<0.05* p>0.05 p<0.05* 

INR/Secs “t” NA NA 3.48 -4.03  NA 
“P” NA NA 0.037 0 .028 NA 
Comment NA NA p<0.05* p<0.05* NA 

GSH µmol/L 
 

“t” 0.22 28.60 -24.75 1.88 2.38 
“P” 0.42 0.001 0.001 0.10 0.07 
Comment P>0.05 P<0.005* P<0.005* P>0.05 P>0.05 

Cysteine mg/dL 
 

“t” -0.83 5.85 -17.88 21.21 1.24 
“P” 0.25 0.01 0.001 0.001 0.17 
Comment P>0.05 P<0.005* P<0.005* P<0.005* P>0.05 

*Significant at 0.05 level of significance 
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Fig. 1. Column chart showing comparative description of the mean values of PT and PTTK obtained 
from the experimental groups and control 

 

 
 

Fig. 2. Line chart showing comparative description of the mean values of INR obtained from the 
experimental groups and control 

 
There was a significantly lower plasma value of 
Glutathione and Cysteine in control rabbits in group A 
than the rabbits given 15 ml/kg watermelon juice, 
normal diet and water for 7 days and also in rabbits 
given 1,500 mg/kg panadol extra daily for 5 days 
before watermelon juice than after the rabbits were 
given 15 ml/kg of watermelon juice for 7 days after 
panadol extra overdose with p<0.05 (Tables 1, 2). No 
significant difference was observed in the plasma 

value of Glutathione and Cysteine in control rabbits 
fed on water and normal meal only compared with 
those rabbits given 15 ml/kg of watermelon, normal 
meal and water only and those given 15 ml/kg 
watermelon juice and 1,500 mg/kg panadol extra 
simultaneously with p>0.05 (Tables 1 and 2). 
 
There was a significantly higher plasma value of 
cysteine in rabbits prophylactically treated with 15 
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ml/kg of watermelon juice before panadol extra 
overdose than after the rabbits were given 1,500 
mg/kg of panadol extra for 5 days with p<0.05 

(Tables 1, 2). However, no significant difference in 
the plasma value of glutathione was obtained in this 
group of rabbits (group E) with p>0.05. 

 

 
 

Fig. 3. Chart showing comparative description of the plasma values of Glutathione obtained in the 
experimental rabbits and control 

 

 
 

Fig. 4. Chart showing comparative description of the plasma values of cysteine obtained in the 
experimental rabbits and control 
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4. DISCUSSION, CONCLUSION AND 
RECOMMENDATION 

 
4.1 Discussion 
 
The result showed a significantly higher mean value 
of PT and PTTK in rabbits following 7 days 
administration of 1,500 mg/kg of Panadol extra per 
oral with simultaneous administration of 15 ml/kg of 
watermelon juice than rabbits fed with normal meal 
and water for 7 days (normal control).  
 
This could be attributed to the toxic effect on liver 
leading to defective production of clotting factors 
hence the increase in mean value of PT and PTTK 
than the control despite the administration of 
watermelon juice [8]. 
 

There was also a significantly higher mean value of 
PT in rabbits given 1,500 mg/kg of Panadol extra per 
oral and thereafter fed with normal meal and water for 
7 days than rabbits fed with normal meal and water 
for 7 days ( normal control) and in the value of PTTK 
in rabbits given 1,500 mg/kg of Panadol extra per oral 
fed with normal meal than rabbits given 1,500 mg/kg 
of Panadol extra per oral and thereafter fed with 
normal meal and 15 ml of watermelon juice daily for 
7 days post Panadol extra administration. There was 
also a significantly higher difference in the value of 
INR in rabbits given 1,500 mg/kg of Panadol extra per 
oral and fed with normal meal than rabbits given 
1,500 mg/kg of Panadol extra per oral and thereafter 
fed with normal meal and 15ml of watermelon juice 
daily for 7 days post Panadol extra administration and 
rabbits fed with normal meal and 15ml of watermelon 
juice daily for 7 days after which each rabbit will be 
given 1,500 mg/kg of Panadol extra per oral and fed 
with normal meal and water  for another 7 days post 
Panadol extra administration than rabbits fed with 
normal meal and 15ml of watermelon juice daily for 7 
days. 
 

The findings of this study as indicated above in 
rabbits overdosed with Panadol extra could be 
associated with the fact that Panadol extra contains 
acetaminophen that could cause liver dysfunction 
leading to decrease in the production of clotting 
factors which could result into prolonged PT and 
PTTK including abnormal INR. 
 

Watermelon juice contains Beta carotene and 
lycopene which are potent antioxidants that prevents 
cellular damage. In this study rabbits treated or 
administered prophylactically with water melon                 
juice showed possible hepatoprotective and              
reduction in Panadol extra toxicity which could be 
responsible for the decrease in PT, PTTK as                

against the result obtained in Panadol extra toxicity 
[9,11]. 
 
Prolonged PT, PTTK and increased INR could be 
attributed to decreased thrombocytes in panadol extra 
toxicity as reported by Bougie et al. [12] that acute 
thrombocytopenia was caused by sensitivity to the 
glucuronide conjugate of acetaminophen. 
 
There was a significantly higher plasma value of 
cysteine in rabbits prophylactically treated with 15 
ml/kg of watermelon juice before panadol extra 
overdose than after the rabbits were given 1,500 
mg/kg of panadol extra for 5 days. There was a 
significantly lower plasma value of Glutathione and 
Cysteine in control rabbits in group A than the rabbits 
given 15 ml/kg watermelon juice, normal diet and 
water for 7 days and also in rabbits given 1,500 mg/kg 
panadol extra daily for 5 days before watermelon 
juice than after the rabbits were given 15 ml/kg of 
watermelon juice for 7 days after panadol extra 
overdose. 
 
Decrease in plasma glutathione and cysteine could be 
attributed to excessive utilization of these amino acids 
as antidotes to possible panadol induce toxicity due to 
overdose because cysteine has antioxidant properties. 
Cysteine's antioxidant properties are typically 
expressed in the tripeptide glutathione that occurs in 
mammals as well as other organisms. The availability 
of oral glutathione in human system is negligible as it 
as to be biosynthesized from the constituent amino 
acids, cysteine, glycine, and glutamic acid [13,14]. 
Glutamic acid and glycine are readily available in 
most diets, but the availability of cysteine can be the 
limiting substrate. Glutathione can also prevent 
damage to important cellular components as a result 
of reactive oxygen species such as free radicals, 
peroxides, lipid peroxides and heavy metals [14-16]. 
 
In addition, Glutathione is a substrate in conjugation 
reactions that is catalyzed by glutathione S-transferase 
enzymes in cytosol, microsomes, and mitochondria. 
However, GSH is also capable of participating in 
nonenzymatic conjugation with some chemicals [13]. 
As for N-acetyl-p-benzoquinone imine (NAPQI), the 
reactive cytochrome P450-reactive metabolite formed 
by paracetamol (acetaminophen), which becomes 
toxic when GSH is depleted by an overdose of 
acetaminophen, glutathione is an essential antidote to 
overdose GSH [17,18]. Glutathione conjugates with 
NAPQI to detoxify it. In this capacity, it protects 
cellular protein thiol groups, which would otherwise 
become covalently modified; when all GSH has been 
spent, NAPQI begins to react with the cellular 
proteins, killing the cells in the process. The preferred 
treatment for an overdose of this panadol extra is the 
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administration of N-acetyl-L-cysteine often as a 
preparation called Mucomyst, which could be 
transformed by cells to L-cysteine and used in the de 
novo synthesis of GSH [17,18]. Reduction in the 
decreasing effects of panadol extra overdosed on 
cysteine and glutathione following the administration 
of 15 ml/kg of watermelon could be due to the 
antioxidant bioactivities of the phytoconstituents of 
watermelon juice such as lycopene as earlier 
discussed. 
 

4.2 Conclusion 
 
Overdose of Panadol extra has been found to cause 
decrease in cysteine, glutathione and an increase PT, 
PTTK and INR due to toxicity which was reduced by 
watermelon juice.  
 

4.3 Recommendation 
 
Supplements of watermelon juice is therefore 
recommended in suspected cases of drug toxicity or 
when administering potential toxic drug 
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