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INTRODUCTION 

Acetaminophen commonly referred to as paracetamol is 

used as an over the counter analgesic to relief of pains 
and headache. Acetaminophen Extra contains 

paracetamol (500mg) and caffeine(65mg).[1] Acute 

overdose can cause potentially liver damage. Oral 

administration of the drug is rapidly adsorbed from the 

gastro-intestinal tract, but when taken in excess can lead 

to toxicity; causing renal and liver necrosis.[2]. Caffeine 

in acetaminophen constituent is a mild stimulant.[3]. 

Coffee oil raises serum levels of the liver enzyme alanine 

aminotransferase (ALT) and to lesser extent, aspartate 

aminotransferase (AST). Elevation of these liver 

enzymes may indicate injury of hepatocytes. 
  

However, co-administration of acetaminophen extra drug 

is increasingly gaining popularity. Caffeine acts as an 

analgesic adjuvant which enhances efficacy of 

acetaminophen. Despite the benefit of rapid analgesic 

effect and the probable decrease in toxicity,  

 

 

coadministration with these agents is still a cause of 

concern.[4] 

 
Watermelon juice contains vitamins, minerals and other 

nutrients. This include Vitamins and minerals such as 

potassium, B vitamins, vitamin A as beta carotene. 

Watermelon also contains antioxidants, including 

lycopene, which may help reduce the risk of some 

cancers  

 

JUSTIFICATION 

Acetaminophen extra is referred to as an analgesic (pain 

reliever) and antipyretic (fever reducer), available and 

accessible to the populace hence the temptation of abuse. 
It contains two active ingredients, paracetamol and 

caffeine. The „extra‟ in acetaminophen refers to the 

addition of caffeine. 

 

Watermelon is gaining popularity in Nigerian beverage. 

It is cheap and affordable by Nigerians but its health 

benefits specifically on plasma zinc, potassium, sodium 
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ABSTRACT 

Background: Watermelon juice has many non- scientific health beneficial claims due to its bioactive chemical 

constituents. Acetaminophen Extra contains paracetamol (500mg) and caffeine(65mg) used to relieve pain. Aim 

and Objective: This work was designed to evaluate the effect of watermelon juice in rabbits overdosed with 

acetaminophen extra using plasma zinc, potassium, chloride and sodium. Materials and Method: 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 acetaminophen extra of 1,500mg/Kg was administered for 5 days into some of the rabbits to induce 

toxicity. 15ml/kg of watermelon juice was used to prevent and treat acetaminophen extra toxicity. Plasma 

potassium, zinc, chloride and sodium were analysed biochemically by spectrophotometry. Result: The result 

obtained showed that a significant reduction in plasma potassium and a significant increase in plasma sodium and 

chloride following the administration of 1500mg/Kg of acetaminophen extra for 5 days which was significantly 

normal after the administration of 15mg/Kg of watermelon juice (P<0.05). The result also showed a significant 

decrease in plasma zinc following the administration of acetaminophen extra overdose and watermelon juice. 

Conclusion: Abnormal plasma alterations in the concentration of Potassium, Sodium, Chloride and Zinc In rabbits 

overdosed with acetaminophen extra for 5 days was significantly reduced following the administration of 15ml/Kg 

BW. 

 

KEYWORD: Watermelon juice has many non- scientific paracetamol (500mg) and caffeine(65mg) used to relieve 

pain. 
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and chloride has not been documented. There is little or 

no information on the effects of watermelon in rabbits 

overdosed with acetaminophen extra on these parameters 

hence the need for this research work 

 

AIM OF STUDY 
This research study will be conducted to assess the 

administration of watermelon on plasma potassium, 

calcium, chloride and zinc in rabbits overdosed with 

Acetaminophen extra. 

 

MATERIALS AND METHODS 

Study area 

The study was conducted at the animal farm of 

Achievers University Owo, Ondo state. Ondo state lies 

on the Northern senatorial district of Ondo States, 

Nigeria within latitude 70100N and longitude 70100E. 

 

Study population 

Healthy rabbits of the same strains, were purchased in 

Owo through the Department of Biological Sciences, 

Achievers University, Owo-Nigeria. 

 

Sample size 

Thirty apparently healthy rabbits were classified into 

six(6) groups of five(5) rabbits each. The rabbits were 

maintained at room temperature under alternating natural 

light/dark photoperiod and had access to standard 

laboratory food and fresh water for a period of 2weeks 
for adaptation to their new environment before 

administration of watermelon and overdose 

acetaminophen extra. Care was taken to minimize 

discomfort, distress and pains to the animals. Body 

weight of the rabbits before and after the experiment was 

measured using Mettler sensitive balance (number 

202845). 

 

Biological sample 

After two weeks of acclamitization, basal blood sample 

was collected from the veins on the ear of each of the 

rabbits in the six (6) groups. 
 

Group A(control group): Five millilitres of blood 

sample was collected from the five rabbits into a Lithium 

heparinized before and after 7 days feeding with normal 

meal and water. 

 

Group B: Five millilitres of blood sample was collected 

into Lithium heparinized bottle from each of the five 

rabbits before and after 7 days of normal meal and 

15ml/Kg of watermelon juice. 

 
Group C: Five millilitres of blood sample was collected 

into Lithium heparinized bottle from each of the five 

rabbits after 5 days of post 1500mg/kg of panadol extra 

administration and thereafter five millilitres of blood 

sample was collected into Lithium heparinized bottle 

from each of the five rabbits after 7 days of 

administration of 15ml/kg of watermelon juice daily. 

 

Group D: Five millilitres of blood sample were 

collected into Lithium heparinized bottle from each of 

the five rabbits before and after 7 days of post- 

administration of 1500mg/kg of panadol extra per oral 

for 5 days and fed with normal meal and water.  

Group E: Five millilitres of blood sample was collected 
into Lithium heparinized bottle from each of the five 

rabbits before and after 7 days feeding with normal meal 

and 15ml/Kg of watermelon juice and administration of 

1500mg/kg of panadol extra for 5 days. 

Group F: Five millilitres of blood sample was collected 

into Lithium heparinized bottle from each of the 5 rabbits 

before and after 7 days of the administration of 

1500mg/kg of panadol extra per oral for 5 days and with 

simultaneous administration of 15ml/kg of watermelon 

juice  

 

Materials 
The following standard materials were used in the cause 

of this scientific research study and Standard Operating 

Procedures (SOP) were absolutely observed. 

 

Apparatus 

Electric blender, sterile universal bottle, clean white 

cotton cloth, hand gloves, weighing balance, cotton 

wool, plastic tray, bucket, bowl, measuring cylinder, 

plastic sieve, lithium heparin bottles, cutting knife, 

spatula. 

 

METHODS 

The following methods were applied in the cause of this 

study and Standard Operating Procedures (SOP) were 

absolutely observed. 

 

Treatment of normal control and experimental 

rabbits 

Group A: (control group): Five rabbits were fed with 

normal meal and water for 7days. 

Group B: Five rabbits were fed with normal meal and 

15ml/Kg of watermelon juice daily for 7 days. 

Group C: Five rabbits were given 1500mg/kg of 
panadol extra per oral for 5 days and thereafter were fed 

with normal meal and 15ml/kg of watermelon juice daily 

for 7 days  

Group D: Five rabbits were given 1500mg/kg of 

panadol extra per oral for 5 days and thereafter were fed 

with normal meal and water for 7 days 

Group E: Five rabbits were fed with normal meal and 

15ml/Kg of watermelon juice daily for 7 days after 

which each rabbit were given 1500mg/kg of panadol 

extra per oral for 5 days and fed with normal meal and 

water. The rabbits were observed for another 7 days post 
panadol extra administration. 

Group F: Five rabbits were given 1500mg/kg of panadol 

extra per oral for 5 days and were simultaneously fed 

with normal meal and 15ml/Kg of watermelon juice 

daily for 7 days. 
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Preparation of watermelon juice 

Watermelon fruits (green skin, red flesh) were procured 

from a fruit vendor in a local market in Owo, Ondo state, 

Nigeria and was presented to the Department of 

biological sciences, Achievers University, Owo for 

confirmation and certification. The back was washed 
clean and peeled with a knife. 

 

The seeds were aseptically removed and the mesocarp of 

the ripe fruit was chopped into thin slices and kept in a 

sterile bowl. The remaining succulent red part of the 

watermelon was crushed to juice with an electric blender. 

The watermelon juice obtained was filtered undiluted 

through a fine mesh muslin cloth to get the fresh 

watermelon fruit juice.15ml of the filtrate was then 

administered to the rabbits as watermelon juice 

  

Preparation of Acetaminophen extra powder 
Acetaminophen extra tablets were purchased and ground 

into powder using Laboratory pestle and mortal. 1500mg 

of the ground acetaminophen extra tablets was weighed 

and poured into a sterile universal bottle, about 2ml of 

distilled water was added to it and administered to the 

rabbits  

 

Blood Sample preparation 
Whole blood samples were collected from each of the 

rabbits and preserved in Lithium heparinized tubes for 

plasma zinc, potassium, chloride and sodium estimations. 
The blood samples were spun using bench/macro 

centrifuge for the extraction of the plasma. 

 

Processing of specimen 

The samples were analysed appropriately in the 

laboratory according to Standard Operating Procedures. 

 

Estimation of plasma zinc 

METHOD: PRECIPITATION. 

 

PRINCIPLE 
Nitro-PAPS reacts with zinc in alkaline solution to form 
a purple colored complex,the absorbance of which is 

measured at 560nm using a spectrophotometer, 

interference from copper and iron are virtually 

eliminated by PH and chelating additives. 

Reference range:70-150ug/dl (10.7-22.9umol/L). 

 

METHOD: ION SELECTIVE ELECTRODE 

Principle of the method 

An ion selective electrode is a sensor which converts the 

activity of a specific ion(dissolved in a solution) into a 

voltage(potential),which can be measured by a mV or ion 

meter. The voltage is theoretically dependent on the 

logarithm of the ion activity as described by the Nernst 

Equation. 

E= E0 +(2.303*RT/nF )log(A) 

 

The sensing part of the electrode is usually made from an 
ion specific membrane, coupled together with a reference 

electrode (either separate or as a combination) 

Normal range for plasma potassium: 4.3-5.8mmol/L 

Normal range for plasma sodium: 140-160mmol/L 

Normal range for plasma chloride: 90-110mmol/L 

 

STATISTICAL ANALYSIS 

A statistical package for social sciences [SPSS] 19.0 was 

used for the analysis of the data appropriately. Continous 

variables were displayed as means and standard 

deviation [SD] and categorical variables were displayed 

as percentage. The level of significance was taken at 
95% confidence interval and P≤0.05 was considered 

significant. 

 

RESULTS 

The results showed a statistical significant decrease in 

the plasma zinc level in all the rabbits administered with 

acetaminophen extra and watermelon than the control 

that were not administered with it when the groups were 

compared throughout the period of study with P<0.05. 

There was no significant difference in the plasma 

potassium level with the comparison of group A versus 
group B,  

 

group A versus C1, group A versus C2, group A versus 

group E1,group A versus group E2, group A versus 

group F, group C1 versus group C2, group E1 vers (P < 

0.05) but a statistical significant decrease was found in 

group A versus group D. There was no significant 

difference in the plasma levels of sodium when group A 

versus group B, group A versus group C2, group A 

versus group E1, group A versus group F were compared 

but there was statistical significance difference in group 

A versus group C1, group A versus group D, group A 
versus group E2, group C1 versus C2, group E1 versus 

E2. 

 

There was no statistical significant decrease in the 

plasma levels of chloride in one experimental group; 

Group C2 [Treatment with watermelon juice after 

acetaminophen extra overdose] and a statistical 

significant increase was found in one experimental 

group; Group E2 [Treatment with acetaminophen extra 

after watermelon juice administration] when compared 

with the normal control. 

 

TABLE 1: mean ± standard deviation of plasma potassium, zinc, sodium and chloride Living 

 
GROUP 

A 

GROUP 

B 

GROUP 

C1 

GROUP 

C2 

GROUP 

D 

GROUP 

E1 

GROUP 

E2 

GROUP 

F 

Plasma potassium 
5.30 ± 

0.55 

4.95 ± 

0.61 

5.16 ± 

0.29 

4.52 ± 

0.23 

5.16 ± 

0.29 

4.96 ± 

0.61 

5.34 ± 

0.26 

5.26 ± 

0.75 

Plasma zinc 
75.46 ± 

6.22 

31.54 ± 

5.29 

44.88 ± 

6.29 

33.82 ± 

3.59 

44.30 ± 

6.14 

31.58 ± 

5.34 

37.72 ± 

2.66 

42.28 ± 

4.74 
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Plasma sodium 
134.48 ± 

3.96 

135.52 ± 

3.78 

142.24 ± 

4.37 

132.14 ± 

1.80 

142.44 ± 

4.27 

133.04 ± 

2.37 

142.30 ± 

6.01 

133.92 ± 

3.43 

Plasma chloride 
105.50 ± 

11.84 

113.42 ± 

4.96 

110.22 ± 

6.99 

98.44 ± 

5.05 

110.58 ± 

7.31 

96.14 ± 

1.75 

115.96 ± 

3.92 

105.42 ± 

6.16 
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TABLE 2: Comparative analysis of the effects of acetaminophen extra and watermelon on value of plasma zinc, potassium sodium and chloride ions. 

 

 

 

 

 

 

 

 
Figure 1: Shows the comparative analysis of the effect of acetaminophen extra overdose and watermelon juice on plasma zinc (µmol/L).

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

Plasma potassium 
“t” 0.24 0.33 0.22 3.45 0.39 0.11 0.55 0.35 0.13 

P 0.34 0.57 0.39 0.03* 0.46 0.89 0.12 0.56 0.85 

Plasma Zinc 
T 9.05 9.85 9.56 8.88 9.88 9.56 9.24 6.66 5.56 

P 0.001* 0.001* 0.001* 0.001* 0.001* 0.001* 0.001* 0.01* 0.01* 

Plasma Sodium 
T 0.38 3.99 0.19 6.45 0.25 6.00 0.44 6.99 6.98 

P 0.43 0.02* 0.78 0.01* 0.39 0.01* 0.27 0.01* 0.01* 

Plasma Chloride T 0.46 0.45 0.43 0.45 0.33 0.55 0.11 5.99 8.85 

 P 0.22 0.28 0.27 0.28 0.48 0.21 0.83 0.01* 0.001* 
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Figure 2: Shows the comparative analysis of the effect 

of acetaminophen extra and watermelon on plasma 

potassium (mmol/L). 

 

 
Figure 3: Shows the comparative analysis of the effect 

of acetaminophen extra and watermelon on plasma 

sodium (mmol/L). 

 

 
Figure 4: Shows the comparative analysis of the effect 

of acetaminophen extra and watermelon on plasma 

chloride (mmol/L). 

 

DISCUSSION, CONCLUSION AND 

RECOMMENDATION 

Discussion 

This present study aimed at investigating whether the 

administration of watermelon juice in rabbits overdosed 

with acetaminophen extra is effective by evaluating the 
plasma concentrations of zinc, potassium, sodium and 

chloride. The result obtained from this study showed a 

significant higher mean value of plasma sodium in three 

experimental groups compared to the control group: 

Group C1(5days post acetaminophen extra overdose 

administration) ,Group D (Treatment with 

acetaminophen extra overdose only), Group 

E2(Treatment with acetaminophen extra after 

watermelon juice administration). 

 

Also, a significant decrease was found in the plasma 

level of potassium in only one experimental group: 
Group D (Treatment with acetaminophen extra overdose 

only) and two experimental groups of plasma 

sodium:Group C2(treatment with watermelon juice after 

acetaminophen extra overdose) and Group E1(Treatment 

with watermelon juice only before acetaminophen extra 

overdose). The significant results seen in Group C1, 

Group E2 and Group D of both plasma potassium and 

sodium concur with the study by Goddard et al.,[5] who 

explained that acetaminophen overdose could cause 

similar tubular effects to NSAIDs (Non-steroidal anti-

inflammatory drugs) via inhibition of prostaglandin 
synthesis, vasoconstriction and activation of renin-

angiotensin-aldosterone system causing electrolyte 

changes(increase fractional excretion of potassium and 

sodium retention). The significant decrease seen in 

Group C2 and Group E1 is in accordance with fact that 

watermelon juice contain high level of antioxidants 

which help to mop out free radicals that was generated 

by acetaminophen extra overdose and more than 90% 

water that could help replenish body fluids and restore 

electrolyte leading to decrease level of plasma sodium in 

these groups thus supporting the report by Braide, et 

al.,[6] 

 

There was a significant decrease in plasma chloride in 

one experimental group: Group C2(Treatment with 

watermelon juice after acetaminophen extra overdose) 

and a statistical significant increase was found in one 

experimental group E2(Treatment with acetaminophen 

extra after watermelon juice administration).The result 

seen in group E2 is in accordance with the study of 

Schiano et al.,[7] who reported that acetaminophen 

overdose can lead to mitochrondrial poisoning that could 

result in lactic acidosis, a cause of anion gap metabolic 
acidosis. 

 

Also, the result seen in Group C2 which concur with the 

study by Rimando et al.,[8] that watermelon contains 

more than 90% water that helps replenish body fluids 

and restore electrolyte. 
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The administration of acetaminophen extra together with 

watermelon juice has significantly decreased the levels 

of plasma zinc in all the experimental groups compared 

to the control group. Acetaminophen overdose could lead 

to increased production of cellular reactive oxygen 

species leading to decrease in plasma zinc which could 
cause activation of zinc transporter leading to change in 

intracellular environment from a reductive to a more 

oxidative state and make cells vulnerable to oxidative 

stress, increase the risk for oxidative damage to DNA, 

protein and lipid. In addition and according to Majhi et 

al.,[9] acetaminophen enhanced the risk of arsenic-

mediated oxidative stress in kidney. Discontinuation of 

acetaminophen administration also increased the 

susceptibility of kidney to nephrotoxic effect of arsenic. 

It appeared ROS were primarily responsible for oxidative 

stress in both the phases. No may have a minor role in 

Phase-I, but does not contribute to redox signalling 
mechanism in Phase-II. 

 

Significant reduction in the levels of plasma zinc after 

the administration of watermelon juice could be 

attributed to regulatory actions of metallothioneins that 

contains Zn constitute antioxidant defences which 

reserves excess zinc to avoid increase in the production 

of zinc in the circulation and to prevent toxicity. In 

addition accordance to Fosmire[10] and Blake.[11] Zinc 

may be held in metallothionein reserves within 

microorganisms, and in the intestines or liver of animals. 
Metallothionein in intestinal cells adjusts absorption of 

zinc by 15–40%. Concequently, inadequate or excessive 

zinc intake can be harmful; excess zinc particularly 

impairs copper absorption because metallothionein 

absorbs both metals.[10] [11] 

 

CONCLUSION 

In a nut shell, the results indicates a significant reduction 

in plasma zinc and potassium and a significant increase 

in sodium and chloride after aceteaminophen extra 

overdose. 

 
Also, watermelon juice contain more than 90% water 

that could help replenish body fluids and restore 

electrolyte like sodium, potassium and chloride.  

 

RECOMMENDATION 

Estimation of plasma zinc, potassium, sodium, and 

chloride is essential for the treatment of any disease 

condition using watermelon juice. 
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