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Amelioration of Chloramphenicol Induced Toxicity in Rats by Coconut Water
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Abstract: The ameliorative potential of coconut water in chloramphenicol induced toxicity was evaluated

using albino wistar rats. Thirty (30) male wistar rats weighing between 100g to 150g were uniformly

assigned to 6 groups of 5 rats each. Group 1 was the control group (treated with distilled water), group

2 was treated with coconut water only (20ml/kg body weight), group 3 was treated with a normal dose

of chloramphenicol only (50mg/kg), group 4 was treated with 50mg/kg body weight of chloramphenicol

and 20ml/kg coconut water, group 5 was treated with overdosed (100mg/kg body weight) chloramphenicol

only, while group 6 was treated with overdosed chloramphenicol and 20ml/kg coconut water. The

treatment lasted for 4 days, the animals were sacrificed on day 5 and their blood collected for enzyme

assays. The serum enzymes investigated were; aspartate amino transferase (AST), alkaline phosphatase

(ALP), alanine amino transferase (ALT) and lactate dehydrogenase (LDH). The result showed a significant

increase in enzymes level when chloramphenicol was administered alone while the administration of

coconut water alone showed a significant decrease in all the enzymes level when compared with groups

given chloramphenicol alone. There was a decrease in enzymes level when the drug was co-administered

with coconut water in a dose dependent relationship. These results suggest that coconut water can be

exploited in the amelioration of chloramphenicol toxicity in a dose dependent therapy. 
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INTRODUCTION

Chloramphenicol, chemically is D-(-)-threo-1-p-

nitrophenyl-2-dichloroacetamido 1, 3-propandiol. It is

a broad-spectrum antibiotic affecting gram positive and

gram negative organisms, aerobic and anaerobic

bacteria and many intracellular organisms . [1]

Chloramphenicol works as an antibiotic by preventing

the growth of bacteria via the knocking down of

protein synthesis in mitochondria as it inhibits the

peptidyl transferase step in protein synthesis by

reversibly binding to the 50S subunit of the bacterial

r i b o s o m e .  D e s p i t e  i t s  b e n e f i c i a l  e f f e c t s ,

chloramphenicol causes some serious unwanted effects.

The most important toxic effects of this drug occur in

its potential in the depression of bone marrow function

(where it suppresses blood cell formation) and death

from aplastic anemia . The toxic effects have been [2, 3]

reported not only from parental or enteral route but

also from ocular chloramphenicol administration . [4, 5]

Chloramphenicol is used extensively in non-

industrialized countries for life-threatening infections

(e.g. typhoid fever) because it is cheap and effective

despite its known haemotoxicity and linkage to fatal

aplastic anemia  in humans; thus the need for this[3]

study.

Coconut plant belongs to the family of the Palmae,

the tribe Cocoideae and to the genus Cocos nucifera.

The water of tender coconut, technically the liquid

endosperm, is the most delicious and nutritious

wholesome beverage that nature has provided for the

people of the tropics to fight the sultry heat. It has a

caloric value of 17.4/100gm. Coconut water contain

sugars, vitamins, minerals, proteins, free amino acids

and growth promoting factors . It has numerous[6]

medicinal properties which according to  includes:[7]
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Good drink for cholera patients because of its saline

and albumen content; checking urinary infection, and

diarrhea; effective in the treatment of kidney and

urethral stones; aiding in quick absorption of drugs and

makes their peak concentration in the blood easier by

its electrolytic effects; it is a urinary antiseptic and

eliminates poisons in case of mineral poisoning .[7]

Also, coconut water is believed to be an antidote to ill

effects of drugs.

Recently, it is reported that Nigerian researchers 

have also confirmed the blood glucose lowering effects

of coconut water, and have recommended it for the

management of diabetes . They, however, reported [6]

that coconut water does not actually have any

protective effect on the liver against toxicity of

paracetamol over-dosage. 

Cocus nucifera (coconut) is traditionally recognized

for its medicinal properties among several other uses.

The use of coconut water to counteract poisons is a

common practice in India, Africa and Nigeria in

particular. It has severally been used as an immediate

remedy for drug over dosage effects . The chemical [6]

analysis of coconut water shows that it is rich in the B

vitam ins  ( the  f lavins)  which  in te rac t  with

chloramphenicol to alleviate the normally toxic effect

of the drug . [6]

This study is aimed at evaluating the potential

ameliorative effect of coconut water in chloramphenicol

induced toxicity in albino wister rats.

MATERIALS AND METHODS

Collection and Administration of Materials: The

chloramphenicol suspension (Serva Chemical Company

Limited, Germany) was bought from the University of

Calabar Teaching Hospital Pharmacy, Calabar, Nigeria

and was administered orally by intra-gastric syringe.

Tender nuts of coconut from the West African Tall

Green Species were used for this investigation. The

fruits were obtained from a coconut plantation at 8

Balantyne Street in Calabar, Nigeria. They were broken

and the water collected into sterile bottles and

administered to the rats in groups 2, 4 and 6 at a dose

of 20ml/kg body weight ; also by intra-gastric[8]

syringe.

Animal Care: Thirty mature male albino rats of the

wister strain weighing between 100 and 150g were

obtained from the animal stock in the Department of

Biochemistry, University of Calabar, Nigeria. The

animals were housed in a well ventilated experimental

animal house under constant environmental and

adequate nutritional conditions throughout the period of

the experiment. Feeding of animals was done ad

libitum  along with drinking water. The thirty animals

were divided into six groups of five rats each. All

experiments on rats were carried out in absolute

compliance with the University of Calabar Graduate

School Guidelines for Graduate Research which also

include ethical guide for care and use of laboratory

animals. 

Experimental Groups and Treatment: 

Group 1 was the control group treated with distilled

water, group 2 was treated with coconut water only,

group 3 was treated with normal dose chloramphenicol,

group 4 was treated with normal dose chloramphenicol

and coconut water, animals in group 5 were treated

with overdosed chloramphenicol alone while those in

group 6 were treated with overdosed chloramphenicol

and coconut water simultaneously.

Preparation of Serum Samples: Twenty four hours

after the last administration, the animals were

anesthetized under chloroform vapor. Blood samples

for sera preparation were collected by cardiac puncture

into sterile plain tubes. Serum samples were separated

from the clot by centrifugation at 3000g for five

minutes using bench top centrifuge (MSE) Minor,

England. Serum samples were separated into sterile

plain tubes and stored in the refrigerator for analysis.

All analyses were completed within twenty four hours

of sample collection.

Chemicals and Reagents: All the chemicals and

reagents used in this work were of analytical grade.

Alanine aminotransferase (ALT) concentration was

estimated by the kits method of . The enzyme[9]

concentration was determined by the rate of formation

of pyruvate hydrazone with 2, 4-dinitrophenyl

hydrazone.  Aspartate amino transferase (AST) level in

serum was estimated by the method of  for the [9]

measurement of catalytic concentration of enzymes

based on the catalytic transfer of the amino group from

aspartate to á-ketoglutarate forming oxaloacetate and

glutamate. The alkaline phosphatase (ALP) level in

serum was determined by kit method of  based on[10]

the measurement of the rate of hydrolysis of phosphate

esters. Lactate dehydrogenase (LDH) level in serum

was determined also by kit method of . The catalytic [11]

concentration was determined from the rate of decrease

of NADH measured at 340nm by means of lactate

dehydrogenase coupled reaction.

Statistical Analysis: The results were expressed as

means ± standard deviation of the mean. Data were

analyzed statistically using Students’test and values of

p<0.05 were considered significant. 
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RESULTS AND DISCUSSION

Results: Table 1 shows that Group 3 animals recorded

a significant increase (p<0.05) in AST and ALT levels

when compared with the control, indicating

chloramphenicol toxicity in group 3 animals. Group 4

animals showed a significant decrease (p<0.05) in AST,

ALT and LDH when compared with group 3 animals;

indicating a reduction in chloramphenicol toxicity by

coconut water.

Group 5 animals had a significant increase

(P<0.05) in AST, ALT and ALP when compared with

the control group; here, there is an extreme in

chloramphenicol toxicity in group 5 animals.   Group

2 animals showed a significant decrease in all the

enzymes level when compared with both group 5 and

3; this also indicate chloramphenicol toxicity by

animals in group 5 and 3, while group 2 animals were

free of drug toxicity.

The table shows the comparison of group 5 with

group 6 to have no significant difference in ALT, AST

and ALP levels as the administration of coconut water

to group 6 animals was not in a dose relationship with

the chloramphenicol dosage administered. The result

therefore suggests a dose dependent reversible

reduction in the toxicity of chloramphenicol by coconut

water.

Discussion: Alanine aminotransferase (ALT) and

aspartate amino transferase (AST) are important in the

diagnosis of heart and liver damage caused by heart

attack, drug toxicity or, infection . After a heart[12]

attack or liver damage, a variety of enzymes, including

these amino transferases, leak from the injured organ

cells into the bloodstream. The concentrations (level)

of AST and ALT in the blood serum provide

information about the severity of the damage . Thus [12]

in this study, AST and ALT are seen to increase in

their level of concentration in the groups treated with

chloramphenicol alone (i.e.50 mg/kg body weight only

and 100mg/kg body weight only), while there was a

reduction of the level of these enzymes in the groups

treated with both chloramphenicol and coconut water

simultaneously. This suggests an ameliorating effect of

coconut water on chloramphenicol toxicity.

Chloramphenicol when given orally provides

effective therapeutic antimicrobial blood levels with

good penetration in the cerebral spinal fluid  and [13]

does not necessitate the intravenous route which may

increase the risk of toxicity. The chloramphenicol

metabolic pathway of glucuronide conjugation in the

human liver is likely to be overburdened with large

dosages of chloramphenicol when given intravenously,

which may be a contributory factor to chloramphenicol

toxicity; this is why the oral route administration was

considered in this study.  

Newborn infants may develop toxicity because they

lack the glucuronic acid conjugation mechanism needed

for the metabolism of chloramphenicol. This is known

as gray baby syndrome. Frequently, a dose-dependent,

reversible suppression of red blood cells may result . [14]

This is in agreement with the result of this study that

showed significant difference when comparing groups

3 and 4 (there was toxicity in group 3 treated with

50mg/kg body  weight chloramphenicol alone, but a

reversible effect of the toxicity was seen when the drug

was co-administered with 20ml/kg body weight coconut

water in group 4) and the non-significant difference in

group 5 and 6 (that had an increase in the dosage of

chloramphenicol (100mg/kg body weight), but the

coconut water still at the same dosage as with the

normal dose chloramphenicol).

The co-administration of chloramphenicol and

coconut water resulted in the reduction of the level of

AST, ALP and ALT. According to , an increased [15]

level of alkaline phosphatase (ALP) is associated with

acute liver and kidney damage, hence the reduced level

of these enzymes in coconut water + chloramphenicol

treated group indicates a reduction in chloramphenicol’s

toxicity by coconut water. The molecular mechanism

by which the coconut water reduced the liver damage

is not clear but from this work it is observed from

Table 2 that coconut water is rich in the B vitamins;

and the B vitamins have a role to play in the

maintenance of liver cell integrity , even in the [12]

presence of a toxic agent such as chloramphenicol.

The mechanisms by which coconut water reduces

the toxicity of chloramphenicol could be suggested to

be referenced to the following points:

The B group vitamins (flavins) in coconut water

interact with chloramphenicol to stimulate the drug’s

metabolism relating to the ultimately deleterious effects

o f  chlo ram p henico l ,  the reb y enhanc ing  the

glucuronidation of chloramphenicol and consequently

increasing its elimination from the body.

Coconut water enhances the dilution effect due to

its large volume of aqueous solution; this dilution

effect had earlier been demonstrated by  where [16]

dilution of water tends to increase the rate and degree

of gastrointestinal absorption of various chemicals.

Also , supported this fact as the distilled water which[8]

they used as secondary control quickened the onset of

hypnosis to a level similar to that of coconut water.

Tender coconut water is highly rich in minerals

such as potassium (10mg %), sodium (42mg %),

calcium (44mg %), magnesium (10mg %), phosphorous

(9.2mg %), iron (106mg %) and copper (26mg %) ;[18]

thereby has a level of electrolytic balance as we have 
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Table 1: Effect of Treatment on Enzymes Level
Group Treatment AST(m/l) ALP(m/l) ALT(m/l) LDH(m/l)

1 Control (distilled water) 57.5± 1.5 1699.58 ± 208.07 16.40± 4.3 16.90±1.1
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 Coconut water only 57.2± 2.4 1715.05 ± 84.47 17.2± 1.1 14.56±0.5
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 Normal dose chloramphenicol alone 74.1± 2.1 * 1859 ± 91.02 25.0± 2.4 * 18.60±1.1a, a a, a

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4 Normal dose chloramphenicol + coconut water 61.8±1.3 1786.42 ± 91.02 18.0± 2.7 14.56±0.3b b b

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 Overdose  chloramphenicol only 77.7± 2.3* 1868.00 ± 33.30 30.8±5.9* 19.40±0.6*,a a ,a ,a

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6 Overdose chloramphenicol + coconut water 75.1± 2.0* 1796.84 ± 55.40 24.2±1.6* 10.50±0.2*
Values are presented as ± S.D.; n=5
Dose of chloramphenicol (normal dose) = 50mg/kg/body weight
Dose of chloramphenicol (overdose) = 100mg/kg/body weight
Dose of coconut water = 20ml/kg/body weight
* = significantly different when compared with control (Group 1) (P<0.05)
a = significantly different when compared with group 2 (P<0.05)
b = significantly different when compared with group 3 (P<0.05)

Table 2: Vitamins of B Group in Coconut Water

Vitamin Concentration 
Nicotinic acid 0.64 m/ml
Pantothenic acid 0.52 m/ml
Biotin 0.02 m/ml
Riboflavin <0.01 m/ml
Folic acid 0.003 m/ml
Thiamine Trace m/ml
Pyridoxine Trace m/ml

Source: Coconut Research Institute (1981)

Table 3: Analysis of Tender Coconut Water
Parameter Concentration 

Total solid % 6.5
Reducing sugars % 4.4
Minerals % 0.6
Protein % 0.01
Fat % 0.01
Acidity mg% 120.0
pH (level) 4.5
Potassium mg% 290.0
Sodium mg% 42.0
Calcium mg% 44.0
Magnesium mg% 10.0
Phosphorous mg% 9.2
Iron mg% 106.0
Copper mg% 26.0
Source: Pandalai, 1958.

in human blood, thus coconut water aids the quick

absorption of the drug and makes their peak

concentration  in the  blood  easier  by  its electrolytic

effect, which  is  similar  to  the  theory  of fructose

coupled with  faster  absorption into the cells and

body.

Thus, the significant decrease in enzyme level

when comparing group 3 (treated with 50mg/kg

chloramphenicol) and group 4 (treated with 50mg/kg

chloramphenicol and 20ml/kg coconut water) shows

that coconut water ameliorates the toxic effect of

chloramphenicol while the non-significant difference

observed when comparing group 5 (treated with

100mg/kg chloramphenicol alone) to group 6 (treated

with 100mg/kg chloramphenicol + 20ml coconut water)

suggests a dose-dependent reversibility. Hence, the

volume of the coconut water should be in a direct

relationship to the dosage of the drug. 

Conclusion: Coconut water has the potentials of

reducing the enzymes level in chloramphenicol toxicity

condition. We thereby suggest that coconut water be

administered to patients with chloramphenicol toxicity

since coconut water has a protective effect on the liver

against toxicity due to chloramphenicol overdosage. 
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