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ABSTRACT 
Many drugs have been found to induce oxidative stress. Oxidative stress is responsible for a large number of 
diseases. Chloroquine is one of the drugs, which can induce oxidative stress, when it is given at higher dose. 
Purpose: To find the effect of chloroquine as stress inducer on albino mice. 
Study Design: Randomized clinical trial. 
Methodology: Sixty male albino mice were taken into this randomized controlled study. Those were divided into 

two groups of 30 each. Group A was the control group while group B mice were given single oral dose of 970 
mg/kg of body weight of chloroquine on 9th day of experiment. Terminal intracardiac blood sample was obtained 
on 17th day of experiment. 
Statistical analysis: SPSS version 23 was used for data analysis. 
Results: When results of group B were compared with those of group A, there was highly significant (p= 0.000) 

rise in serum malondialdehyde level and highly significant (p= 0.000) decrease in serum glutathione peroxidase 
level. 
Conclusion: It was concluded that Chloroquine induces oxidative stress when it is given at the dose of 970 

mg/kg of body weight in mice. 
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INTRODUCTION 
Oxidative stress is a process in which imbalance occurs 
between the production and removal of reactive oxygen 
species.1 Reactive oxygen species attack the cell 
membranes and disrupts the structure of DNA and 
intracellular proteins.2 As a result, reactive oxygen species 
induced damage causes various diseases such as 
Alzheimer’s disease, Parkinson’s disease and Huntington’s 
disease.3  
 Many drugs have been found to induce oxidative 
stress by generation of reactive oxygen species, during 
their detoxification process in the liver.4 Drugs which can 
induce hepatotoxicity due to oxidative stress induction 
include sulphonamides, isoniazid, methyldopa, 
methotrexate and amiodarone etc.5  Chloroquine is one of 
the drugs, which when given at higher dose can induce 
oxidative stress.6 
 Chloroquine is a commonly used antimalarial drug in 
developing countries due to it’s easy availability and cost 
effectiveness.7 It is also used to treat systemic lupus 
erythematosis and rheumatoid arthritis due to it’s anti-
inflammatory actions.8 The safe therapeutic dose in 
humans have been advised to be  less than 6 gm/ kg of 
body weight per day. Chloroquine has the potential to 
generate reactive oxygen species, when given at higher 
dose.9 
 These reactive oxygen species attack the lipids of the 
cell membrane and induce oxidative stress by lipid 
peroxidation process.10 Lipid peroxides are the highly 
reactive substances which are generated in lipid 
peroxidation process. These lipid  peroxides disrupt the 
structure of DNA and proteins.  
 As a result of lipid peroxidation process, many 
secondary metabolites are generated such as 
malondialdehyde. Malondialdehyde has the ability to form 
adducts with proteins and DNA. These adducts cause 
increased intermolecular and intramolecular cross linking 

between proteins and DNA.11 Membrane loses it’s integrity 
and becomes more permeable.12  
 Antioxidants such as glutathione peroxidase has the 
ability to scavenge free radicals and hence terminate lipid 
peroxidation process.12 Due to the utilisation of antioxidants 
in oxidative stress, their level in serum is decreased. Lipid 
peroxidation is assessed by increased serum levels of 
malondialdehyde13 and decreased serum levels of 
glutathione peroxidase. 14 

objectives: To find the effect of chloroquine as stress 

inducer on albino mice. 
 

METHODOLOGY 
The study was conducted from March 2017 to December 
2018 at Akhtar Saeed Medical and Dental College, Lahore. 
In this randomized controlled trial study, sixty male albino 
mice were taken from University of Veterinary Sciences, 
Lahore. The average weight of mice was 28 gm and age 
was 8-10 weeks. They were  divided  by lottery method into 
two separate groups i.e group A and group B. Each group 
contained 30 mice. Mice of each group were kept in 
seperate cages. They were acclimatized for about 1 week 
before the start of the experiment. They were kept at 26 + 2 
0C with 12 hour light dark cycle.8 The humidity was 
maintained at 55 %. Mice had free access to food and 
water.  
Group A: (Control, n=30): was not administered  

chloroquine.  
Group B: (Chloroquine, n=30): was administered a single 

oral dose of chloroquine (970 mg/kg of body weight) at 9th 
day of experiment.   
Statistical Analysis:  SPSS version 23 was used for data 

analysis. Serum malondialdehyde and glutathione 
peroxidase between groups were presented as mean ± SD. 
Student t-test was applied with p-value≤ 0.05 taken as 
significant. 
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RESULTS 
Mean values of serum malondialdehyde and glutathione 
peroxidase between groups A and B were compared, using  
student's t test. Group B, in which chloroquine was given, 
depicted highly significant (p=0.000) rise in serum 
malondialdehyde and highly significant (p=0.000) decrease 
in serum glutathione peroxidase as shown in table-1. 
 
Table-1: Comparison of Serum Malondialdehyde & Glutathione 
Peroxidase Between Groups 

Parameters Group A 
(n=30) 

Group B ( 
n= 30) 

p- value 

Serum 
malondialdehyde 
(ng/dl) 

0.12±0.037 0.22±0.12 0.000* 

Serum glutathione 
peroxidase (ng/dl) 

1.03±0.013 
 

0.79±0.12 0.000* 

*p< 0.001 highly significant  

 

DISCUSSION 
In the current study, chloroquine caused highly significant 
increase in serum malondialdehyde and highly significant 
decrease in serum glutathione peroxidase. 
Malondialdehyde is one of the secondary metabolites 
which are produced in lipid peroxidation process. The 
increased amount of serum malondialdehyde indicates 
damage to lipid membrane. While glutathione peroxidase is 
an antioxidant enzyme which scavenges free radicals. The 
decreased serum levels of glutathione peroxidase indicate 
their utilization in scavenging free radicals.  
 These results are consistent with the study conducted 
by previous researchers12. They had used the same dose 
of chloroquine of 970 mg/kg of body weight in female wister 
rats. They found significant elevation in the levels of serum 
hydroperoxides and thiobarbituric acid reactive species. 
Serum hydroperoxides and thiobarbituric acid reactive 
substances were produced in lipid peroxidation process. 
Reduced level of serum glutathione peroxidase was 
observed in their study. Reduced serum glutathione 
peroxidase showed it’s increased utilization in scavenging 
free radicals which were generated in oxidative stress.  
 Another study which revealed oxidative stress 
induction by chloroquine13,14. They used different doses of 
chloroquine in their experiment. At the dose of 360 mg/kg, 
they did not observe any change in the serum levels of 
malondialdehyde and glutathione peroxidase. But at higher 
doses of chloroquine i.e at 1000 mg/kg and 2000mg/kg, 
significant elevation in the serum levels of malondialdehyde 
was observed. This indicated increased oxidative stress 
induction. Malondialdehyde was produced as a secondary 
metabolite in lipid peroxidation process. While significant 
decrease in the levels of serum glutathione peroxidase at 
the doses of 1000 mg/kg and 2000 mg/kg were observed 
due to their increased utilization in scavenging free 
radicals. While no change in the level of serum glutathione 
peroxidase observed at the therapeutic dose of 360 mg/kg 
of body weight. 
Limitations: Limitations included limited time frame, 

resources and financial constrains.  
 

CONCLUSION 
It was concluded that chloroquine induces oxidative 
stress when it is given at the dose of 970 mg/kg of body 
weight in mice. 
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