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ABSTRACT 

 
Background: Watermelon juice contain antioxidants in addition to other vitamins and minerals consumed as 
beverage to relieve thirst in Nigeria as it is made up of 90% water. Panadol extra is most available analgesic to 
many people and could be irrationally used to relieve pain.  
Aim and Objective: This work was designed to evaluate the effect of watermelon juice in rabbits overdosed 
with Panadol extra using Lactate Dehydrogenase (LDH), C - reactive protein (CRP) and Haptoglobin (Hp). 
Materials and Methods: Thirty rabbits classified into six experimental groups labeled A-F (with C1, C2, E1 
and E2) with A as control were investigated. An overdose of Panadol extra of 1,500 mg/Kg was administered 
into some of the rabbits per oral for 5 days to induce drug toxicity. Fifteen milliliter of water melon juice was 
used to protect and treat Panadol extra toxicity. Plasma LDH, CRP and Hp were analyzed biochemically by 
spectrophotometry.  
Results: The result obtained showed that there was a significant increase in the level of Haptoglobin, CRP and 
LDH following the administration of 1500mg/Kg of Panadol extra due to Panadol extra toxicity which was 
significantly reduced after the administration of 15ml/Kg of watermelon juice (p<0.05).  
Conclusion: This work revealed increase in plasma level of Haptoglobin, CRP and LDH in the rabbits as a 
result of Panadol extra induced toxicity and inflammation. The toxicity and the inflammation were however 
reduced upon the administration of watermelon juice indicating possible anti-inflammatory and anti-toxic 
bioactivities of the juice.  
 
Keywords: C-teactive protein; haptoglobin; LDH; watermelon juice; rabbits; overdose; panadol extra. 
 

1. INTRODUCTION 
 
Watermelon is a vine-like flowering plant. It is a 
large, sprawling annual plant that has coarse, hairy 
pinnately-lobed leaves and white to yellow flowers. 

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 indicating high 
concentration of lycopene though this could be 
orange, yellow, or white, with many seeds. It contains 
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90% water. The Fruit is very rich in lycopene and 
with a total antioxidant capacity similar to tomato [1]. 
The fruit of watermelon also contains β -carotene, 
vitamins (B, C and E), minerals (K, Mg, Ca and Fe), 
amino acid (citrulline) and phenolics. Carotenoids are 
responsible for the colourful pigments of many 
vegetables which have antioxidant properties. It 
contains carotenoids of which carotenoids, β –
carotene is a precursor of vitamin A. Lycopene is 
responsible for the red colour in watermelon succulent 
part which has high antioxidant properties. The fruit 
juice is an excellent energy booster besides tasting 
sweet [2]. Watermelon juice is also rich in potassium 
which helps regulate heart functions and normalize 
blood pressure. Watermelon juice is a good source of 
fibre which helps maintain bowel regularity and 
works to prevent colon and rectal cancer [1-2]. 

 
This work was designed to determine changes in 
lactate dehydrogenase, C- reactive protein, and 
haptoglobin levels in acetaminophen extra overdosed 
rabbits treated with watermelon (Citrullus lanatus) 
juice. 
 
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. 
 
2.2 Study Population 
 
A total number of thirty rabbits were purchased in 
Owo through the Department of Biological Sciences, 
Achievers University, Owo – Nigeria. The rabbits 
were weighed and allowed to acclimatize for two 
weeks under standard conditions in big wooden cages. 
They were fed with growers match feed (purchased 
from Opeyemi feeds, Aderohunmu street okedogbon 
in owo Ondo state Nigeria) and water throughout the 
conduct of this research. They were maintained under 
standard conditions of temperature, humidity and 
environment. 
 

2.3 Sample Size 
 
Thirty apparently healthy rabbits were bought and 
classified into 6 groups of 5 rabbits each.  
 

2.4 Biological Sample 
 

Group 1: Five milliliters of blood sample was 
collected from the 5 rabbits before and 
after 7 days of normal meal and water 
(normal control) 

Group 2: Five milliliters of blood sample was 
collected into Lithium heparinized bottle 
from each of the 5 rabbits before and after 
7 days of normal meal and 15 ml/Kg of 
watermelon juice.  

Group 3: Five milliliters of blood sample was 
collected into Lithium heparinized bottle 
from each of the 5 rabbits after 5 days of 
post administration of 1500 mg/kg 
acetaminophen extra. Five milliliters of 
blood sample was also 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 4: Five milliliters of blood sample was 
collected into Lithium heparinized bottle 
from each of the 5 rabbits after 7 days of 
post- administration of 1500 mg/kg of 
acetaminophen extra per oral for 5 days 
and fed with normal meal and water. 

Group 5: Five milliliters of blood sample was 
collected into Lithium heparinized bottle 
from each of the 5 rabbits before and                 
after 7 days feeding with normal meal                  
and 15 ml/kg of watermelon juice                    
and administration 1500 mg/kg of 
acetaminophen extra per oral for 5 days  

Group 6: Five milliliters of blood sample was 
collected into Lithium heparinized bottle 
from each of the 5 rabbits before and after 
7 days of the administration of 1500 mg/kg 
of acetaminophen extra per oral for 5 days 
and with simultaneous administration of 
15ml/kg of watermelon juice.  

 

3. METHODS 
 
3.1 Treatment of Normal Control and 

Experimental Rabbits 
 
Group 1: 5 rabbits in which neither acetaminophen 

extra nor watermelon was administered. 
This serves as the control group. 

Group 2: Consists of 5 rabbits in which normal meal 
and 15 ml/kg of watermelon juice was 
administered daily for 7 days. 

Group 3: Consists of 5 rabbits given 1500 mg/kg of 
acetaminophen extra per oral for 5 days 
and thereafter fed with normal meal and 15 
ml/kg of watermelon juice daily for 7 days 
after 5 days of post acetaminophen extra 
administration. 

Group 4: Consists of 5 rabbits given 1500 mg/kg of 
acetaminophen extra per oral for 5 days 
and thereafter fed with normal meal and 
water for 7 days. 
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Group 5: Consists of 5 rabbits fed with normal meal 
and 15 ml/kg of watermelon juice daily for 
7 days after which each rabbit was given 
1500 mg/kg of acetaminophen extra per 
oral for 5 days and fed with normal meal 
and water the rabbits were observed for 
another 7 days post acetaminophen extra 
administration. 

Group 6: Consist of 5 rabbits given 1500 mg/kg of 
acetaminophen extra per oral for 5 days 
and was simultaneously fed with normal 
meal and 15 ml/kg of watermelon juice 
daily for 7 days.  

 

3.2 Preparation of Watermelon Juice 
 
Water melon was purchased from Owo markets and 
was presented to the Department of biological 
sciences, Achievers University, Owo for confirmation 
and certification. 
 
The succulent red part was removed and kept in a 
sterile bowl. The seed was asceptically removed. The 
remaining succulent red part of the watermelon was 
blended using electric blender and thereafter                    
filtered undiluted. Sixty milliliter of the filtrate                    
was then administered to the rabbits as watermelon 
juice. 
 

3.3 Preparation of Acetaminophen Extra 
Powder 

 
Acetaminophen extra tablets was purchased and 
grinded into powder using Laboratory mortar and 
pestle.  
 
3.3.1 Blood sample preparation 
 
Whole blood samples from each of the rabbits was 
collected in Lithium heparinized bottles. The blood 
sample was spunned using bench/macro centrifuge for 
plasma extraction. 
 

3.4 Analytical Methods 
 
3.4.1 Lactate dehydrogenase (LDH) 
 
Method: Enzymatic method 
 
Kinetic determination of LDH was performed using 
Rochie Hitachi reagent and the manufacturer’s 
instruction was strictly followed. 
 
Principle: 
 
L-lactic acid + NAD+ LDH  Pyruvic acid + NADH + H+ 

Calculation 
 
LDH-L Conc = (ΔA sample/min – ΔA blank/min) × K 
K V total × 1000 = 7897 
 V sample × Extinction coefficient 
 

The millimolar extinction coefficient of NADH at 
340nm is 6.3 
 

3.4.2 C- reactive protein (CRP) 
 
Method: Latex immunoturbidimetric method 
 

Principle: 
 
When an antigen-antibody reaction occurs between 
CRP in a sample and anti-CRP in a sample and anti-
CRP antibody which has been sensitized to latex 
particles, agglutination results. This agglutination is 
detected as an absorbance change (572 nm), with the 
magnitude of the change being proportional to the 
quantity of CRP in the sample. The actual 
concentration is then determined by interpolation 
from a calibration curve prepared from calibrators of 
known concentration. 
 

3.4.3 Haptoglobin (Hp) 
 
Method: Immunoturbidimetric method 
 
Principle: 
 
Anti-Haptoglobin antibodies react with antigen in             
the sample to form antigen/antibody complexes                  
which, after agglutination, can be determined 
turbidimetrically. 
 

4. RESULTS 
 
The results obtained showed a significantly higher 
plasma value of plasma LDH in rabbits given 15 
ml/Kg watermelon juice than the control rabbits given 
normal diet without panadol extra or watermelon juice 
(p<0.05) (Tables 1 and 2 and Figs. 1 and 2). There 
was a significantly higher plasma value of plasma 
LDH rabbits given 1500 mg/Kg panadol extra without 
watermelon juice than control rabbits on normal meal 
and water only (p<0.05) (Tables 1 and 2 and Figs. 1 
and 2). There was a significantly higher plasma value 
of plasma LDH in rabbits given 1500 mg/Kg panadol 
extra than when they were given 15 ml/Kg of 
watermelon juice afer the administration of panadol 
extra (p<0.05) (Tables 1 and 2 and Figs. 1 and 2). 
There was a significantly higher plasma value of 
plasma LDH in rabbits given 1500 mg/Kg of             
panadol extra after administration of 15 ml/Kg of 
watermelon juice than when the rabbits were given 15 
ml/Kg of watermelon juice before panadol extra                   
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(p<0.05) (Tables 1 and 2 and Figs. 1 and 2). There 
was no significant difference in the plasma value of 
LDH in control rabbits compared with rabbits given 
(p>0.05) (Tables 1 and 2 and Figs. 1 and 2). There 
was a significantly higher plasma value of plasma 
CRP in rabbits given 1500 mg/Kg of panadol extra 
without watermelon juice than normal control rabbits 
(p<0.05) (Tables 1 and 2 and Figs. 1 and 2). There 
was a significantly higher plasma value of plasma 
CRP in rabbits given 1500 mg/Kg panadol extra 
before the administration of watermelon juice than 
when these rabbits were given 15 ml/Kg of 
watermelon juice after panadol extra administration 
(p<0.05) (Tables 1 and 2 and Figs. 1 and 2). There 
was a significantly higher plasma value of plasma 
CRP in rabbits given 15 ml/Kg of watermelon juice 
before watermelon juice than when they were given 
1500 mg/Kg panadol extra (p<0.05) (Tables 1 and 2 
and Figs. 1 and 2). There was no significant 
difference in the plasma value of CRP in control 
rabbits compared with rabbits given 15 ml/Kg of 

watermelon juice only and rabbits given both 15 
ml/Kg of watermelon juice and 1500 mg/Kg of 
panadol extra simultaneously (p>0.05) (Tables 1 and 
2 and Figs. 1 and 2). There was no significant 
difference in the plasma value of Haptoglobin in 
control rabbits compared with rabbits given 15 ml/Kg 
of watermelon juice, rabbits given 1500mg/Kg of 
panadol extra and rabbits given both 15ml/Kg of 
watermelon juice and 1500 mg/Kg of panadol extra 
simultaneously and also rabbits given 1500 mg/Kg of 
panadol extra before watermelon juice compared     
with when the rabbits were given 15 ml/Kg 
watermelon juice after panadol extra administration 
(p>0.05) (Tables 1 and 2 and Figs. 1 and 2). However, 
there was a significantly higher plasma value of 
Haptoglobin in rabbits given 15 ml/Kg watermelon 
juice followed by 1500 mg/Kg of panadol extra 
administration than when they were given 15ml/Kg 
watermelon juice before the administration of 1500 
mg/Kg panadol extra (p<0.05) (Tables 1 and 2 and 
Figs. 1 and 2). 

 

 
 

Fig. 1. Showing the mean result of CRP and HP 
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Table 1. The mean and standard deviation of LDH, CRP and Hp obtained in the rabbits 
 

 Group A Group B Group C1 Groupc2 Group D Group E1 Group E2 Group F 
LDH (U/L) 58.5±26.6 96.5±16.2 214.5± 36.5 89.7± 20.1 214.4± 49.2 96.5± 16.2 130.3± 14.1 80.2± 17.5 
CRP (mg/l) 1.3± 0.6 1.4± 0.2 3.7± 0.4 1.8± 0.2 1.3± 0.2 1.4±0.2 3.3± 0.4 1.7± 0.3 
Hp (g/l) 0.6± 0.1 0.7± 0.2 1.0± 0.3 0.6± 0.3 0.6± 0.2 0.7± 0.2 1.1± 0.2 0.7± 0.2 

 
Table 2. Comparative analysis of mean and standard deviation of LDH, CRP and Hp obtained in the rabbits 

 
  A vs B A vs D C1 vs C2 E1 vs E2 A vs F 
LDH (U/L) “t” -2.73 -6.23. 4.31  -3.32603.  -1.400  

“p” 0.013 0.0001 0.025 0.007942. 0.1021 
comment P<0.05* P<0.05* P<0.05* P<0.05* p>0.05 

CRP (mg/l) “t” -0.402 -9.69 4.73 -7.48 -0.92 
“p” 0.35 0.00001 0.021 0.0002 0.198 
comment p>0.05 P<0.05* P<0.05* P<0.05* p>0.05 

Hp (g/l) “t” -0.941 -0.04 0.61 -2.24 -1.38 
“p” 0.19 0.48 0.30 0.03 0.11 
Comment p>0.05 p>0.05 p>0.05 P<0.05* p>0.05 

Key: P<0.05* Significant 
p>0.05 Not significant 
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Fig. 2. Showing the mean result of LDH 
 
5. DISCUSSION 
 
There was a significantly higher plasma value of 
plasma LDH in rabbits given 15 ml/Kg watermelon 
juice than the control rabbits given normal diet 
without panadol extra or watermelon juice. There was 
also a significantly higher plasma value of plasma 
LDH rabbits given 1500 mg/Kg panadol extra without 
watermelon juice than control rabbits on normal meal 
and water only. A significantly higher plasma value of 
plasma LDH in rabbits given 1500 mg/Kg panadol 
extra than when they were given 15 ml/Kg of 
watermelon juice after the administration of panadol 
extra. There was also significantly higher plasma 
value of plasma LDH in rabbits given 1500 mg/Kg of 
panadol extra after administration of 15 ml/Kg of 
watermelon juice than when the rabbits were given 
15ml/Kg of watermelon juice before panadol extra.  
 
Increase in plasma LDH could be attributed to 
Panadol extra toxicity which could have resulted into 
cell damage as damage to the liver, or hepatotoxicity, 
has been associated with paracetamol from one of its 
metabolites, N-acetyl-p-benzoquinoneimine (NAPQI) 

that depletes the natural antioxidant in the liver known 
as glutathione and directly damages hepatocytes 
which could lead to increase in plasma LDH. Another 
possible damage that might have been caused by the 
administration of 1500 mg/Kg of Panadol extra is 
myocardial infarction. This is because LDH is 
expressed extensively in body tissues including blood 
cells and heart muscle [3]. It can also be used as a 
marker of myocardial infarction. A myocardial 
infarction will increase levels of LDH to the peak at 
3–4 days and remain elevated for up to 10 days as it is 
usually released during tissue damage, it is a 
biomarker of common injuries and diseases such as 
heart failure [3]. LDH is often used as a biomarker of 
tissue breakdown as LDH is abundant in red blood 
cells and can function as a marker for hemolysis [4]. 
 
There was a significantly higher plasma value of 
plasma CRP in rabbits given 1500 mg/Kg of panadol 
extra without watermelon juice than normal control 
rabbits. There was a significantly higher plasma value 
of plasma CRP in rabbits given 1500 mg/Kg panadol 
extra before the administration of watermelon juice 
than when these rabbits were given 15 ml/Kg of 
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watermelon juice after panadol extra administration. 
There was a significantly higher plasma value of 
plasma CRP in rabbits given 15 ml/Kg of watermelon 
juice before watermelon juice than when they were 
given 1500 mg/Kg panadol extra.  
 

Increase in C-reactive protein (CRP) following the 
administration of 1500 mg/Kg of Panadol extra could 
be attributed to panadol extra toxicity because C-
reactive protein (CRP) is a pentameric protein found 
in blood plasma, whose levels increase in response to 
inflammation. C-reactive protein is an acute-phase 
protein of hepatic origin that increases following 
interleukin-6 secretion by macrophages and T cells. 
C-reactive protein physiological role is to bind to 
lysophosphatidylcholine expressed on the surface of 
dead or dying cells in order to activate the 
complement system via the C1Q complex. CRP is a 
more sensitive and accurate reflection of the acute 
phase response. CRP is used mainly as a marker of 
inflammation. Apart from liver failure, few known 
factors could interfere with CRP production [5-6]. C-
reactive protein is synthesized by the liver in response 
to factors released by macrophages and fat cells 
(adipocytes). It is a member of the pentraxin family of 
proteins. It is not related to C-peptide (insulin) or 
protein C (blood coagulation) [5-6]. 
 

There was a significantly higher plasma value of 
Haptoglobin in rabbits given 15 ml/Kg watermelon 
juice followed by 1500 mg/Kg of panadol extra 
administration than when they were given 15 ml/Kg 
watermelon juice before the administration of 1500 
mg/Kg panadol extra. This finding could be attributed 
to toxicity and inflammatory reaction which might 
have been caused by the administration of 1500 
mg/Kg of Panadol extra because haptoglobin is 
indeed an acute-phase protein, any inflammatory 
process (infection, extreme stress, burns, major crush 
injury, allergy, etc.) may increase the levels of plasma 
haptoglobin [7-8]. 
 

Decrease in plasma concentration and activities of 
LDH, CRP and Haptoglobin when 15 ml/Kg of 
watermelon juice was given after the administration 
1500 mg/Kg of Panadol extra that caused elevated 
plasma level of the parameters could be attributed to 
the anti-inflammatory and antioxidative activities of 
the phytochemical constituents of watermelon juice 
such as Lycopene, amino acid citrulline, beta-
carotene, flavonoids, vitamins and watermelon is 
particularly high in vitamin C. Lycopene is 
responsible for the beautiful red color of watermelon 
pulp [9-10]. 
 

It is a powerful antioxidant, known to protect the 
cardiovascular system from free radical damage and 
studies have shown people who eat a lot of lycopene 

rich foods have a lower instance of heart disease. 
Lycopene benefits also include protecting the skin 
from UV damage that can lead to photo aging, 
wrinkles and skin cancer [9,10]. The amino acid 
citrulline is found in particularly high amounts in 
watermelon juice. Citrulline can be converted in the 
body into arginine, an essential amino acid for 
improving blood flow and relaxing blood vessels.This 
positive effect on the cardiovascular system can have 
some interesting health benefits, from relaxation when 
stressed, to more energy with better blood flow and 
reducing muscle soreness after exercise. The same 
amino acid citrulline that watermelon juice is so rich 
in, has also been shown in animal studies (due to its 
conversion to arginine) to interfere with the 
accumulation of fat in fat cells. It does this by 
blocking the effects of an enzyme called TNAP 
involved in fat storage. Watermelon is very rich in 
flavonoids, carotenoids like lycopene and beta-
carotene and other compounds that fight inflammation 
called triterpenoids [9,10]. Watermelon also contains 
useful levels of vitamins and minerals. Particularly, 
watermelon is high in vitamin C, as well as having 
more than enough beta-carotene that could be 
converted into vitamin A in the body if needed. There 
are also smaller amounts of B vitamins. Potassium 
and magnesium are well represented in watermelon’s 
minerals. Watermelon juice has a great cleansing 
which helps the function of kidneys. It can flush out 
ammonia and uric acid and has even been known to 
help with kidney stones [9,10]. 

 
6. CONCLUSION 
 
There was a significant increase in the level of 
Haptoglobin, CRP and LDH following the 
administration of 1500 mg/Kg of Panadol extra 
possibly due to Panadol extra toxicity which was 
significantly reduced after the administration of 15 
ml/Kg of watermelon juice. 

 
7. RECOMMENDATION 
 
Anti-toxicity and anti-inflamatory activities of water 
melon juice should be carried out using other drugs to 
help in the treatment of toxicity of drug overdosage. 
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