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ABSTRACT 

 
Background: Watermelon juice is a common bevrages used as food supplement for refreshment in most cases 
to relief thirst. It contains health promoting phytochemicals, vitamins and minerals. Panadol extra is a common 
drug used to relief pains. These two materials are easily accessible to people and as such could be abused.  
Aim and Objective: This work was designed to measure the effects of watermelon on Total Antioxidant Status, 
Red Blood Cell (RBC), Packed Cell Volume (PCV), Haemoglobin (HB), Mean Corpuscular Haemoglobin 
(MCH), Mean Cell Volume (MCV) and (Mean Corpuscular Haemoglobin Concentration (MCHC) in Rabbits 
Overdosed with Panadol extra.  
Materials and Methods: Thirty rabbits of the same sex (male) weighting 0.9 to 1.3 Kg were obtained and 
classified into six groups of five rabbits each labeled A-F with subgroups as C1, C2, E1 and E2. Group A was 
grouped as control while B-F were experimental rabbits.15ml/Kg of watermelon juice was administered in the 
rabbits before and after administration of 1,500 mg/Kg of panadol extra. Watermelon juice was also 
administered to some rabbits without the administration of 1,500 mg/Kg of panadol extra. Blood values of RBC, 
PCV, HB, MCV, MCH and MCHC were determined in all the rabbits using haematology auto-analyzer and 
Total antioxidant was determined biochemically by spectrophotometry. Rabbits were given 1,500 mg/Kg of 
panadol extra for 5 days to induce toxicity.  
Results: There was a significant increase in the value of RBC, HB, PCV, MCH, MCHC obtained in rabbits on 
normal meal and water(normal control) than in rabbits given 1,500 mg/Kg and left for 5 days on normal diet 
(p<0.05). There was a significant increase in the value of RBC, HB, PCV, MCV, MCH obtained in rabbits given 
with 1,500 mg/Kg of Panadol extra and thereafter given 15 ml/Kg of watermelon juice than in rabbits given 
1,500 mg/Kg before watermelon juice (p<0.05). There was a There was significant decrease in the value of 
RBC, HB and a significant increase in the value MCH in rabbits given watermelon juice for 7 days and 
thereafter given 1,500 mg/Kg of panadol extra and left for 5 days (p<0.05). This work revealed a decrease in 
Total antioxidant, haemoglobin concentration, PCV, RBC, MCV, MCH and MCHC in rabbits given 1500 
mg/Kg of Panadol extra which indicates that Panadol extra could cause oxidative stress, microcytic and 
hypochromic anaemia. These abnormalities were however reduced by watermelon juice upon administration. 
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1. INTRODUCTION 
 
Watermelon has powerful health benefits, taste great 
is and capable of eliminating thirst. It is high in 2 
amino acids-- citrulline and arginine making it great 
for lowering high blood pressure or hypertension. It 
also contains lutein and zeaxanthin that prevent 
macular degeneration. 
 
Watermelon contains over 90% water so no need to 
drink anything with it. It contains electrolytes. Fruit 
does not need to be digested like other foods and it 
can be eaten on an empty stomach. After eating, wait 
15 minutes before eating other foods that take hours 
to digest [1]. 
 
Tomatoes are famous for having lycopene. This is the 
most popular phytochemical. There are thousands of 
phytochemicals and over 900 have been identified so 
far. Probably the second most famous phytochemical 
is resveratrol in grapes. Resveratrol has been proven 
to be effective in anti-aging. Then the third most 
popular is curcumin in turmeric. 
 
Watermelon has more lycopene than any other food 
including tomatoes. Watermelon has a lot of citrulline 
and arginine. These amino acids are also called L-
Citrulline and L-Arginine. The former is not an 
essential amino acid but the later is. Citrulline's name 
is actually derived from the Latin word for 
watermelon-citrullus-because it was first isolated 
from the fruit in 1930 [2,3,4]. Watermelon 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 [2,3,4]. 
 
Citrulline, like arginine, is important in vasodilation, 
the widening of blood vessels, resulting from 
relaxation of smooth muscle cells within the vessel 
walls, especially in the large arteries and veins and 
smaller arterioles. The endothelium (inner lining) of 
blood vessels uses nitric oxide to signal the 
surrounding smooth muscle to relax. This results in 
relaxing of the blood vessels, and increased blood 
flow [1]. 
 
In the body, citrulline is converted to the amino acid 
arginine, which goes on to make another important 
substance-nitric oxide. When citrulline enters the 
kidney, vascular endothelium and other tissues, it can 
be readily converted to arginine, thus raising plasma 
and tissue levels of arginine and enhancing nitric 
oxide production. 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 the 
eyes from other age related ailments such as drying up 
of eyes and optical nerves, glaucoma and more [1]. 
 

The fruit has a smooth hard rind, usually green with 
dark green stripes or yellow spots, and a juicy, sweet 
interior flesh, usually deep red to pink, but sometimes 
orange, yellow, or white, with many seeds. In a 100 
gram serving, watermelon fruit supplies 30 calories 
and low amounts of essential nutrients. Only vitamin 
C is present in appreciable content at 10% of the 
Daily Value Watermelon fruit is 91% water, contains 
6% sugars, and is low in fat .Watermelon rinds are 
also edible, but most people avoid eating them due to 
their unappealing flavor. They are used for making 
pickles, and sometimes used as vegetable [2,3,4]. 
 

The amino acid citrulline is produced in watermelon. 
Watermelon pulp contains carotenoids, including 
lycopene. 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 [2,3,4]. 
 
This work was designed to measure the effects of 
watermelon on total antioxidant status, RBC, PCV, 
HB, MCH, and MCHC in Rabbits Overdosed with 
Panadol extra. 
 

2. MATERIALS AND METHODS 
 

2.1 Materials 
 
2.1.1 Study area 
 
This study was carried out in Owo, Owo Local 
Government area of Ondo state in Nigeria. 
 
2.1.2 Study population 
 
Thirty rabbits were purchased in Owo through the 
Department of Biological Sciences, Achievers 
University, Owo – Nigeria. 
 
2.1.3 Sample size 
 

Thirty apparently healthy rabbits of the same sex 
(male) were bought and classified into 6 groups of 5 
rabbits each weighting 0.9 to 1.3 Kg. 
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2.2 Methods 
 

2.2.1 Treatment of normal control and 
experimental rabbits 

 

Group A: 5 rabbits fed with normal meal and water 
for 7 days (normal control) 

 

Group B: 5 rabbits fed with normal meal and 60ml 
of watermelon juice daily for 7 days 

 

Group C: 5 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  

 

Group D: 5 rabbits given 1,500 mg/kg of panadol 
extra per oral and thereafter fed with 
normal meal and water for 7 days 

 
Group E: 5 rabbits  fed with normal meal and 15ml 

of watermelon juice daily  for 7 days  after 
which each rabbit was 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 

 
Group F: Five (5) rabbits on normal meal, water,  

1,500 mg/kg of panadol extra  per oral 
with simultaneous administration of 15 
ml/Kg of watermelon juice 

 
2.2.2 Preparation of watermelon juice 
 
Water melon was purchased from Owo market and 
was presented to the Department of biological 
sciences, Achievers University, Owo for certification. 
 
The succulent red part was removed and kept in a 
sterile bowl. The seeds was aseptically removed. The 
remaining succulent red part of the watermelon was 
blended using electric blender and thereafter was 
filtered undiluted. Fifteen mililitre of the filtrate               
was then administered to the rabbits as watermelon 
juice. 
 

2.2.3 Blood sample preparation 
 

Whole blood samples were collected from the vein 
lining the ears of each of rabbits  and was preserved in 
Lithium Heparinized bottles. The blood sample was 
spun using bench/macro centrifuge for the extraction 
of the plasma. 
 

2.3 Biological Sample 
 
Group A: Five milliliters of blood sample was 

collected from the vein lining the ears of 

each of the 5 rabbits into Lithium 
Heparinized bottles before and after 7 days 
feeding with normal meal and water 
(normal control). 

 

Group B: Five milliliters of blood sample was 
collected from the vein lining the ears into 
Lithium heparinized bottle from each of 
the 5 rabbits before and after 7 days 
normal meal and 15 ml/Kg of watermelon 
juice . 

 

Group C: Five milliliters of blood sample was 
collected from the vein lining the ears into 
Lithium heparinized bottle from each of 
the 5 rabbits after 5 days of post 1500 
mg/kg of panadol extra  administration. 
Five milliliters of blood sample will be 
collected into Lithium heparinized bottle 
from each of the 5 rabbits after 7 days of 
the administration of 15 ml/Kg of 
watermelon juice daily.   

 

Group D: Five milliliters of blood sample was 
collected from the vein lining the ears into 
Lithium heparinized bottle from each of 
the 5 rabbits before and after 7 days of 
post- administration of 1500 mg/kg of 
panadol extra per oral and fed with normal 
meal and water. 

 

Group E: Five milliliters of blood sample was 
collected from the vein lining the ears into 
Lithium heparinized bottle from each of 
the 5 rabbits after 7 days feeding with 
normal meal and 15ml/Kg of watermelon 
juice and another blood sample after 5 
days of administration 1500 mg/kg of 
panadol extra per oral .  

 

Group F: Five milliliters of blood sample was 
collected from the vein lining the ears into 
Lithium heparinized bottle from each of 
the 5 rabbits before and after 7 days of  the 
administration of  1500 mg/kg of panadol 
extra per oral and with simeontaneous  
administration of  15 ml/Kg of watermelon 
juice.  

 

2.4 Evaluation of RBC, PCV, HB, MCV, 
MCHC and MCH  

 
This was carried out using auto-haematology analyzer 
(Mindray BC6800). 
 

2.5 Evaluation of Total Antioxidants 
 

The Total Antioxidants was evaluated in the Animals 
using RANDOX kit. 
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2.5.1 Principle 
  
ABTS® (2, 2’-Azino-di-[3-ethylbenzthiazoline 
sulphonate]) is incubated with a peroxidase 
(metmyoglobin) and H2O2 to produce the radical 
cation ABTS®*+. This has a relatively stable blue-
green color, which is measured at 600 nm. 
Antioxidants in the added sample cause suppression 
of this color production to a degree which is 
proportional to their concentration. 
 

2.6 Data Analysis 
 
The result was subjected to statistical analysis such as 
Mean, Standard Deviation, Student T-test and 
Probability using SPSS 18.0 to determine level of 
significance at 0.05. 
 

2.7 Ethical Consideration 
 
The proposal of this work was reviewed and approved 
by the Research and Ethical Committee of the 
Department of Biological Sciences, Achievers 
University, Owo-Nigeria before the commencement 
of the work. 
 

3. RESULTS 
 
There was significant increase in the value of                  
RBC, HB, PCV,MCV,MCH and MCHC obtained                  
in rabbits fed with normal meal and water for 7                 
days (normal control) compared with rabbits fed                  
with normal meal and 60ml of watermelon juice                
daily for 7 days (p>0.05) (Tables 1 and 2, Fig. 1). 
 
There was significant increase in the value of MCV in 
rabbits fed with normal meal and water for 7 days 
(normal control) compared to rabbits given 1,500 
mg/kg of panadol extra  per oral and thereafter fed 
with normal meal  and water for 7 days; in the value 
of MCHC obtained in rabbits given 1,500 mg/kg of 

panadol extra  per oral before administration of 15 
ml/Kg watermelon compared with rabbits given 1,500 
mg/kg of panadol extra per oral after the 
administration of 15 ml/Kg  of watermelon  juice                  
and in the value of PCV, MCV and MCHC                  
obtained in  rabbits fed with normal meal and                      
15 ml of watermelon juice daily for 7 days before 
given 1,500 mg/kg of panadol extra  compared with 
rabbits  fed with normal meal and 15 ml of 
watermelon juice daily  for 7 days  and thereafter 
1,500 mg/kg  of panadol extra (p>0.05) (Tables 1 and 
2, Fig. 1). 

 
There was a significant increase in the value of RBC, 
HB, PCV, MCH, MCHC obtained in rabbits on 
normal meal and water(normal control) than in rabbits 
given 1,500mg/Kg and left for 5 days on normal diet 
(p<0.05) (Tables 1 and 2, Fig. 1). 
 
There was a significant increase in the value of RBC, 
HB, PCV, MCV, MCH  obtained in rabbits given with 
1,500 mg/Kg of Panadol extra and thereafter given             
15 ml/Kg of watermelon juice than in rabbits            
given 1,500 mg/Kg before watermelon juice (p<0.05) 
(Tables 1 and 2, Fig. 1). 
 
There was a There was significant decrease in the 
value of RBC, HB and a significant increase in the 
value  MCH in rabbits given watermelon juice for 7 
days and thereafter given 1,500 mg/Kg of panadol 
extra and left for 5 days (p<0.05) (Tables 1 and 2, Fig. 
1). There was a significant decrease in the plasma 
value of total antioxidant in rabbits in rabbits given 
1500 mg/Kg of panadol extra for 5 days with normal 
meal and water but without watermelon juice and in 
those rabbits given 1500 mg/Kg panadol extra and 15 
ml/Kg of watermelon juice silmontaneously for five 
days with p<0.05 (Tables 1, 2, Fig. 2) than the control 
rabbits..There was also a significant lower difference 
in the plasma value of Total antioxidant in rabbits 
given 1500mg/Kg panadol extra for 5 days before

 
Table 1. Mean and standard deviation of RBC, PCV, Hb, MCHC, MCV and MCH obtained in the test 

and control rabbits 
 

 Group A Group B Group C1 Group C2 Group D Group E1 Group E2 Group F 

RBC/106/µL 5.2±0.1 5.5±0.1 4.0± 0.2 5.4±0.6 4.1±0.2 5.8±0.1 4.9±0.1 5.1±0.2 

Hb/g/dl 10.0±0.5 9.8±0.3 7.0±0.2 12.0±0.2 7.0±0.2 9.9±0.2 8.8±0.2 9.7±0.2 

PCV/% 34±0.2 38±0.2 25.3±0.4 39±0.3 25±0.2 37±0.2 29±0.2 34±0.3 

MCV/Fl 63±2.0 70±2.0 62.5.1±1.0 72.2±2.0 61±2.0 68±1.0 65±2.0 67±1.0 

MCH/pg 18.5±0.5 18.3±0.4 28.6±0.2 31.2±0.5 28±0.2 16±0.3 18±0.5 17.6±0.4 

MCHC/g/dl 30±0.2 26.5±1.0 17.6±0.2 22.5±1.0 17±1.0 29±1.0 28±1.0 25.5±2.0 

Total 
antioxidant/
µM 

 690±10 700±9  415±10.0 561±7.0 400±8.0 698±5.0 678±6.0  410±10.0 

TA – Total Antioxidant 
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watermelon juice than when these rabbits were given 
15 ml/Kg watermelon juice post panadol extra 
administration with p<0.05 (Tables 1 and 2, Fig. 2). 
There was significant increase in the plasma value of 
Total antioxidant in control rabbits compared with 
those given watermelon juice plus water and normal 

meal only for 7 days and in those rabbits given 15 
ml/Kg of watermelon juice before the administration 
of panadol extra compared with the values obtained in 
the rabbits after they were given 1500 mg/Kg of 
panadol extra post prophylactic treatment with p>0.05 
(Tables 1 and 2. Fig. 2). 

 
Table 2. Comparative analysis of   the value of total antioxidant, RBC, PCV, Hb, MCHC, MCV and 

MCH obtained in the test and control rabbits 
 

  A vs B A vs D C1 vs C2 E1 vs E2 A vs F 

RBC/106/µL “t” -2.12 -4.92 -4.27   6.36 0.45 
“P” 0.084 0.019 0. .026 0.01 0.35 

comment p>0.05 P<0.05* p <0 .05* p <0 .05* p>0.05 

Hb/g/dl “t” 0.34 4.64 -17.68 3.89 0.56 

“P” 0.38 0.022 0.0016 0.03 0.32 

comment p>0.05 p < 0.05* P<0.05* p < .05* p>0.05 

PCV/% “t” -1.41  12.73 -13.83 2.83 0.0 

“P” 0 .15 0.0031 0.0026 0.053 0.5 

comment p>0.05 p < .05* p < .05* p>0.05 p>0.05 

 MCV/Fl “t” -2.48  0.71 -4.47  1.34  -1.79 

“P” 0.07 0.28 0.023269. 0.16 0.11 
comment p>0.05 p>0.05 p < .05* p>0.05 p>0.05 

MCH/pg “t” 0.31 -12.73 -3.13.  -3.43    1.40556. 
“P” 0.39 0.003058. 0.044 0.038 0.15 

comment p>0.05* p < 0.05** p <0 .05** p <0 .05** p>0.05* 
MCHC/g/dl “t” 1.91 11.18  -2.24. 0.71 1.66 

“P” 0.10 0.004. 0.077 0.28 0 .12 

comment p>0.05 P<0.05* p >0 .05* p>0.05* p>0.05* 

Total antioxidant/µM “t” -0.83 5.85 -17.89 1.24 19.80 

“P” 0.25 0.013 0.0012 0.17 0.0012 

comment p>0.05 P<0.05* P<0.05* p>0.05 P<0.05* 
P<0.05* - significant 

 

 
 
Fig. 1. Comparative analysis of the value of RBC, PCV, Hb, MCHC, MCV and MCH obtained in the test 

and control rabbits 
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Fig. 2. Descriptive chart of comparative analysis of Total antioxidant obtained in the rabbits

 
4. DISCUSSION, CONCLUSION AND 

RECOMMENDATION 
 

4.1 Discussion 
 
There was a significant increase in the value of RBC, 
HB, PCV, MCH, MCHC obtained in rabbits on 
normal meal and water (normal control) than in 
rabbits given 1,500 mg/Kg and left for 5 days on 
normal diet. Overdosaged of the rabbits with 1,500
mg/kg of panadol extra significant decrease RBC, 
HB, PCV, MCV and MCH but increased after 
treatment with 15 ml/Kg of watermelon juice.  
Decrease in RBC and PCV, HB indicate anaemia 
while decrease in MCV indicate microcytic anaemia 
[5]. The implication of this is that Panadol overdosage 
in rabbits could cause microcytic anaemia 
could be treated using water melon juice as indicated 
in the result of this work stated above. Overdosaged 
of the rabbits with 1,500 mg/kg of panadol extra 
significant decrease in MCH but increased after 
treatment with 15 ml/Kg of watermelon juice. This is 
an indication of hypochromic anaemia [
result of Panadol extra overdosage. However, this 
abnormalty was reduced upon the administration of 
15 ml/Kg of watermelon juice. 
 

There was a significant increase in the value of RBC, 
HB, PCV, MCV, MCH obtained in rabbits given with 
1,500 mg/Kg of Panadol extra and thereafter given 15
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TA- Total antioxidant 
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mg/kg of panadol extra 
significant decrease in MCH but increased after 
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abnormalty was reduced upon the administration of 

There was a significant increase in the value of RBC, 
, PCV, MCV, MCH obtained in rabbits given with 

mg/Kg of Panadol extra and thereafter given 15 

ml/Kg of watermelon juice than in rabbits given 1,500
mg/Kg before watermelon juice. Overdosage of 
panadol exra caused a decrease in RBC, HB, PCV  
possibly due to haemolysis as a result of panadol 
extra poisoning [6,7,8]. Decrease in MCV and MCH 
in panadol extra induced toxicity could be associated 
with microcytic anaemia [6,7,8]. 
 
There was a There was a significant decrease in the 
value of RBC, HB and a significant increase in the 
value  MCH in rabbits given watermelon juice for 7 
days and thereafter given 1,500 mg/Kg of panadol 
extra and left for 5 days. Decrease in RBC, HB when 
given 1500 mg/Kg of panadol extra after 7 days 
administration of 15mg/Kg of watermelon juice could 
be associated with toxicity induced by panadol extra. 
This is also an indication that the watermelon possibly 
has no protective effect on RBC. Increase in MCH 
after given 1,500mg/Kg post- administration of 15
ml/Kg of  watermelon juice is attributable to the 
health promoting phytochemicals such as  carotenoid ,  
lycopene β -carotene, vitamins (B, C and E), minerals 
(K, Mg, Ca and Fe), amino acid (citrulline) and 
phenolics [9,10]. 
 
There was a significant decrease in the plasma value 
of total antioxidant in rabbits in rabbits given 1500
mg/Kg of panadol extra for 5 days with normal meal 
and water but without watermelon juice and in those 
rabbits given 1500 mg/Kg panadol extra and 15
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ml/Kg of watermelon juice silmontaneously for                   
five days than the control rabbits. There was                 
also a significant lower difference in the plasma     
value of Total antioxidant in rabbits given                   
1500 mg/Kg panadol extra for 5 days before 
watermelon juice than when these rabbits were given 
15 ml/Kg watermelon juice post panadol extra 
administration. 
 
Furthermore, the findings of this work which include 
significant decrease in Total antioxidant status, 
haemoglobin concentration, PCV, RBC, MCV and 
MCH in rabbits given 1500 mg/Kg of Panadol extra 
for five days could be associated with excessive 
utilization of antioxidants to prevent or scavenge 
possible oxidative cell damaging free radicals 
generated as a result of the overdose of panadol extra 
which would result into toxicity including haemolytic 
effect of panadol extra on RBC. Antioxidants play an 
important role in preventing the formation of and 
scavenging of free radicals and other potentially toxic 
oxidizing species. There are three categories of 
antioxidant species: Enzyme systems (GSH reductase, 
catalase, peroxidase, etc.), small molecules 
(ascorbate, uric acid, GSH, vitamin E,) and proteins 
(albumin, transferrin). [11] different antioxidants vary 
in their reducing power. Decrease in MCV and MCH  
is an indication of microcytic and hypochromic 
anaemia. These abnormalities were however reduced 
by watermelon juice upon administration which could 
be due to the health promoting phytochemicals such 
as  carotenoid ,  lycopene β -carotene, vitamins (B, C 
and E), minerals (K, Mg, Ca and Fe), amino acid 
(citrulline) and phenolics [9,10] Some of these 
substances act as antioxidants [12,13,14] and also 
promote haemopoesis which is attributable to the 
reduction in biochemical and haematological 
abnormalities upon the administration of watermelon 
juice following toxicity induced by overdose of 
Panadol extra [15,16]. 

 

4.2 Conclusion 
 

This work revealed a decrease in haemoglobin 
concentration, PCV, RBC, MCV, MCH and MCHC 
in rabbits given 1500 mg/Kg of Panadol extra 
signifies that Panadol extra could cause microcytic 
and hypochromic anaemia. These abnormalities were 
however reduced by watermelon juice upon 
administration. 

 

4.3 Recommendation 
 

Dosage appropriation of watermelon juice for 
effective management of panadol extra induced 
toxicity. 
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