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Abstract 
Background: Liver diseases have become a major problem worldwide and are associated with significant 
morbidity and mortality. Many of the new drugs used for the treatment for liver diseases. They are costly and have 
limited efficacy. Therefore, plant derived compounds which are accessible and do not require laborious 
pharmaceutical synthesis seem to be helpful for treating liver diseases. The Objective of the study is to observe 
the hepatoprotective effect of Terminalia arjuna on serum aspartate aminotransferase and serum alanine 
aminotransferase in isoniazid induced hepatotoxicity in Wistar albino male rats. Materials and Methods: This 
experimental study was carried out in the department of physiology, Dhaka Medical College, Dhaka from July 
2021 to June 2022. A total number of twenty-four (24) apparently healthy Wistar albino male rats (age 90-120 
days) weighing between 150-200 gm were selected for the study. After acclimatization for 7 days, they were 
divided into control groups and experimental groups. Control group was subdivided into group A (baseline 
control group) and group B (isoniazid only treated group). The experimental group was subdivided into group C 
(Isoniazid pretreated and Terminalia arjuna treated group) and group D (Isoniazid pretreated and Terminalia 
arjuna treated group). On day 22, all the animals were sacrificed, and blood samples were collected from the 
heart. The liver samples were excised preserved in 10% formalin for histology. Serum AST and ALT were 
estimated. Data were presented as mean ±SD. One way ANOVA or Kruskal Walli’s test followed by Bonferroni 
test was done. Results: The serum ALT and AST level were significantly increased in group B (135.3±8.1, 
119.5±8.5) in comparison with that of group A (42.8±5.8, 40.5±9.4); group C (58.1±19.9, 54.1±13.9) and group 
D (55.5±14.1, 46.1±12.7). No significant difference was found in serum ALT and AST levels between group A and 
group C; group A and group D and between group C and group D. Conclusion: The results of this study may be 
suggested that Terminalia arjuna has hepatoprotective effect on Isoniazid induced liver damage in Wistar albino 
male rats. 
 
Key words: Terminalia arjuna, Hepatoprotective, Isoniazid, Wistar Rats.  
Received: July 19, 2024; Accepted: August 30, 2024 
        https://doi.org/10.3329/emcj.v10i1.82520 
 
Introduction
The liver is the major metabolic organ and largest 
gland of the human body which plays a central role 
in different types of nutrients metabolism. It is also 
concerned with various types of essential functions 
such as synthesis of proteins, synthesis of 
coagulation factors, storage of vitamins and 
minerals, formation and secretion of bile, 
detoxification of drugs and toxic metabolites and 
takes part in immune regulation of the body1. Liver 
disease is now considered as one of the leading 
health problems globally. Millions of people are 
affected by liver disease worldwide and 

approximately 2 million dies yearly2. It has become 
the highest disease burden in developing countries 
due to largely neglected issue3. In Bangladesh, liver 
disease including both acute and chronic viral 
hepatitis with jaundice, Non-Alcoholic Fatty Liver 
Disease as well as chronic liver disease has become 
one of the major treatment burdens. The numbers of 
patients with NAFLD, a noncommunicable disease, 
are increasing day by day too4.  
 
Drug induced liver injury (DILI) or hepatotoxicity is 
an adverse drug reaction occurs by exposure to 
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drugs. DILI can be categorized as either predictable 
or unpredictable (idiosyncrasy). The incidence of 
predictable DILI is much higher than the 
unpredictable DILI5. Unpredictable or idiosyncrasy 
DILI can be explained as unexpected adverse 
hepatic reaction based on the pharmacological 
action of drug where predictable DILI usually 
occurs as a result of drug overdose6. Estimation of 
transaminase and bilirubin level are helpful in 
diagnosis of toxicity of liver7. Some specific 
laboratory criteria are used to identify the DILI. 
Usually, 3-5 times elevation of liver enzymes or in 
case of bilirubin, greater than upper limit of normal 
range is required8. 
 
More than a thousand drugs and chemicals have 
been implicated in drug induced toxicity of liver9. 
Antibiotics, Anti-epileptics, herbal medicines and 
Non-Steroidal Anti-Inflammatory Drugs (NSAID) 
are the major etiologic agents for drug induced 
hepatotoxicity. Although there are regional 
variations and limited data on etiology of DILI in 
developing countries, anti-tuberculosis drugs have 
been found the leading cause of drug induced 
hepatotoxicity10. Tuberculosis (TB) is a curable 
disease that requires long term treatment duration 
with multiple drugs11. Most common regimen for 
the treatment of TB uses the four first line drugs 
isoniazid, rifampin, pyrazinamide and ethambutol 
for the first two months of treatment followed by 
four months of Isoniazid and Rifampicin12. Isoniazid 
is an antibiotic used as part of the initial treatment 
regimen for Mycobacterium tuberculosis infection. 
It kills M. tuberculosis by inhibiting bacterial cell 
wall synthesis13. The manifestations of drug induced 
toxicity of hepatocytes are highly variable, ranging 
from asymptomatic elevation of liver enzymes to 
fulminant hepatic failure14. 
 
Isoniazid can also produce similar liver lesions in 
experimental animals as toxic reaction in liver tissue 
is one of the most common side effects of anti-
tuberculosis regimens15. About 10 to 20% of patients 
taking isoniazid have a transient rise of serum ALT 
level (>10 times upper limit of normal). The 
prevalence of Antituberculosis treatment (ATT) 
induced hepatotoxicity is 11.6% in India compared 
to western countries where the prevalence is 4.3%16. 
Medicinal plants play a major role in primary health 
care as they are essential for preparing the raw 
materials for both conventional and traditional 
medicine. They earned their popularity due to 
effectiveness, easy availability, lack of current 
medical alternatives, higher cost of modern 
medicine and cultural and social preference17. 
Terminalia arjuna is a traditional plant medicine 
found in tropical and subtropical regions famous for 
its medicinal properties. In Bangladesh it is locally 
known as Arjun which is a member of 
Combretaceae family18. It consists of many 

phytoconstituents including arjunic acid, flavonoids, 
saponins, tannins, phytosterol, glycosides, alkaloids 
etc. These components of Terminalia arjuna have 
been shown to their effectiveness in antioxidant and 
anti-inflammatory activities in acute liver injury19. 
 
In view of the medicinal values of traditional herbal 
plants, the present study has been designed to 
observe and establish the hepatoprotective effects of 
Terminalia arjuna against Isoniazid induced 
hepatotoxicity in adult rats. 
 
Materials and Methods 
The Experimental study (animal model) was carried 
out in the Department of Physiology, Dhaka 
Medical College, Dhaka from July 2021 to June 
2022. A total number of 24 apparently healthy 
Wistar albino male rats (age ranging from 90 to 120 
days) and weighing 150 to 200 gm were selected 
purposively for this study. Female and Unhealthy 
rats, age less than 90 days and more than 120 days 
and weight less than 150 gm were excluded from the 
study. Ethical approval was obtained from the 
ethical review committee of Dhaka Medical College 
(ref: ERC-DMC/ECC/2022/72). The animals were 
purchased from the animal house of Department of 
Pharmacy, Jahangirnagar University, Savar, Dhaka 
and Preparation of extract of Terminalia arjuna bark 
was done at the Institute of Nutrition and Food 
Science, Dhaka University. The rats were kept in 
metallic case in the animal house of Institute of 
Nutrition and Food Science, University of Dhaka. 
They were kept in a standard laboratory condition on 
12/12 hours light/ dark cycle for 7 days 
acclimatization prior 21 days of experiment20. 
Throughout the acclimatization and experimental 
period, the rats had unlimited access to food and 
distilled water. 
 
After acclimatization for 7 days, all the animals were 
divided into group A, group B, group C and group D 
based on the treatment. After grouping, the initial 
body weight of all the rats were measured on day 1. 
 
i. Group A (baseline control group, n=6): They 
received basal diet for 21 consecutive days. In 
addition to basal diet, they received normal saline 
orally (1 ml/kg body weight/day) for 21 days. 
ii. Group B (isoniazid treated control group, 
n=6): They received basal diet for 21 consecutive 
days. In addition to basal diet, they received tablet 
isoniazid orally (100 mg/kg body weight/day) for 21 
consecutive days. 
iii. Group C (Isoniazid pretreated and aqueous 
extract of Terminalia arjuna bark treated group, 
n=6): They received tablet isoniazid orally (100 
mg/kg body weight/day) for consecutive 21 days 
and aqueous extract of Terminalia arjuna bark (250 
mg/kg body weight/day, orally) simultaneously for 
21 consecutive days. 
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iv. Group D (Isoniazid pretreated and aqueous 
extract of Terminalia arjuna bark treated group, 
n=6): They received tablet isoniazid orally (100 
mg/kg body weight/day) for consecutive 21 days 
and aqueous extract of Terminalia arjuna bark (500 
mg/kg body weight/day, orally) simultaneously for 
21 consecutive days.  
 
On day 22, the final body weights of all the rats were 
recorded before the sacrifice. After all the rats were 
anaesthetized with 30% chloroform, blood sample 
(approximately 4 ml) was collected from the heart in 
separate clean and dry test tubes with proper 
identification number from each rat. Then blood was 
centrifuged at a rate of 4000 rpm for 5 minutes. After 
separation, serum was collected in a labelled 
Eppendorf’s tube and preserved in a refrigerator for 
biochemical (serum ALT and AST) analysis. 
 
All the parameters were expressed as mean ±SD 
(standard deviation) and percentage. One way 
ANOVA test or Kruskal Walli’s test was done to 
compare all the parameters among the groups 
followed by Bonferroni test to compare between the 
groups. p value of <0.05 was considered as level of 
significance. Statistical analysis was performed by 
using a computer based statistical program SPSS 
Version 23. 
 
Results 
In this study the mean±SD initial body weights of 
the rats were 164.5±6.6, 161.3±5.5, 166.8±9.9 and 
168.1±7.1 gm on day-1 followed by final body 
weight were 169.1±6.0, 166.1±6.0, 170.6±9.9, 
171.8±8.5 gm on day-22 in group A, group B, group 
C and group D respectively. The mean±SD of both 

initial and final body weight of the rats in group B 
was lower in comparison to group A, group C and 
group D but no statistically significant difference 
was found among them. Figure-1 showed the mean 
% change of body weight in four (4) groups of rats. 
 
The mean±SD ALT levels of the rats were 42.8±5.8, 
135.3±8.1, 58.1±19.9 and 55.5±14.1 U/L & the 
mean±SD S. AST levels were 40.5±9.4, 119.5±8.5, 
54.1±13.9 and 46.1±12.7 U/L in group A, group B, 
group C and group D respectively. In this study, 
mean±SD serum level of ALT and AST was higher 
in group B in comparison to that of group A and the 
difference was found statistically significant 
(p<0.05). Again, it is also higher in group C and 
group D comparison to group A, but the difference 
was not statistically significant (p>0.05). 
Furthermore, the level was significantly lower in 
group C and group D in comparison to that of group 
B. But the mean±SD level of serum ALT & AST had 
no significant difference between group C and group 
D. 

 
Figure-1: Pie chart shows percent (%) change of 
body weight in different groups of rats (n=24)

 
Table-I: Initial and final body weight in different groups of rats (n=24) 

Parameters Group A 
(n=6) 

Group B 
(n=6) 

Group C 
(n=6) 

Group D 
(n=6) 

Groups 
Comparison p-value 

Initial Body 
Weight (I) 
(gm) 

164.5±6.6  161.3±5.5 166.8±9.9 168.1±7.1 

A vs B vs C vs D 
A vs B 
A vs C 
A vs D 

0.43ns 
1.00 ns 
1.00 ns 
1.00 ns 

Final Body 
Weight (F) 
(gm) 

169.1±6.0  166.1±6.0 170.6±9.9  171.8±8.5 
B vs C 
B vs D 
C vs D 

1.01 ns 
0.77 ns 
1.00 ns 

ns=non-significant 
 
Table-II: Serum ALT in different groups of rats (n=24) 

Parameter Group A 
(n=6) 

Group B 
(n=6) 

Group C 
(n=6) 

Group D 
(n=6) 

Groups 
Comparison p-value 

Serum ALT 
(U/L) 42.8±5.8 135.3±8.1 58.1±19.9 55.5±14.1 

A vs B vs C vs D 
A vs B 
A vs C 
A vs D 
B vs C 
B vs D 
C vs D 

<0.001S 
<0.001S 
0.34ns 
0.67ns 

<0.001S 
<0.001S 
1.00 ns 

s=significant; ns=non-significant 
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Table-III: Serum AST in different groups of rats (n=24) 

Parameter Group A 
(n=6) 

Group B 
(n=6) 

Group C 
(n=6) 

Group D 
(n=6) 

Groups 
Comparison p-value 

Serum AST 
(U/L) 40.5±9.4 119.5±8.5 54.1±13.9 46.1±12.7 

A vs B vs C vs D 
A vs B 
A vs C 
A vs D 
B vs C 
B vs D 
C vs D 

<0.001S 
<0.001S 
0.30ns 
1.00ns 

<0.001S 
<0.001S 
1.00 ns 

s=significant; ns=non-significant 
 
Discussion 
This study was conducted to investigate the 
hepatoprotective effects of Terminalia arjuna 
against isoniazid-induced liver damage in rats. A 
total number of twenty-four (24) Wistar albino rats, 
weighing 150 to 200 gm, age ranging from 90 to120 
days were used in the present study. Then the rats 
were divided into 4 groups. After grouping, the 
initial body weight of all the rats were measured on 
day 1. Then all rats were sacrificed on day 22. Prior 
to sacrifice, the final body weights of all the rats 
were recorded.  
 
In the present study, initial (I) and the final (F) body 
weight of all rats were almost similar and showed no 
statistically significant difference. The mean % 
change of body weight was almost similar, and the 
difference was not statistically significant between 
baseline control and experimental group. The liver 
enzymes (ALT and AST) were significantly higher 
in the isoniazid control group in comparison to that 
of baseline control group and experimental groups. 
Elevated levels of hepatic enzymes in liver damage 
can be normalized with healing of parenchyma and 
regeneration of hepatocytes by treatment with bark 
extract of Terminalia arjuna. This is probably 
because of the free radical scavenging properties of 
flavonoids and polyphenols. The presence of highest 
content of phenolic acid in Terminalia arjuna 
extract is also responsible for improving liver 
function20.  
 
Extract of Terminalia arjuna facilitates the rapid & 
efficient consumption of reactive oxygen species 
produced by isoniazid P450 bioactivation. This 
medicinal plant attenuates the production of ROS by 
inhibiting IL-1β and thus prevents the secondary cell 
mediated death. It also inhibits caspase-9, a cysteine 
protease responsible for execution of apoptosis, and 
thus prevents abnormal apoptotic pathway of cell 
death19. Extract of Terminalia arjuna bark elevates 
the glutathione level of the hepatocytes that bind 
with drug metabolites and finally reduces the toxic 
effects of isoniazid metabolites21. 
 
Conclusion 
In this study serum ALT and AST levels were 
significantly increased only in the isoniazid treated 

group of rats. Again, serum ALT and ALT levels 
were significantly decreased in isoniazid pretreated 
and Terminalia arjuna treated group of rats. So, it 
might be suggested that Terminalia arjuna has 
hepatoprotective effect on Isoniazid induced liver 
damage in Wistar albino male rats. 
 
Conflict of interest 
The authors declared that they have no conflict of 
interest. 
 
Acknowledgement 
Authors of this study acknowledge the institute of 
Nutrition and Food science, University of Dhaka for 
laboratory support. 
 
References 
1. Chiang J. Liver Physiology: Metabolism and 

Detoxification. Pathobiology of Human 
Disease. 2014; (1): 1770-82. doi: 10.1016/ 
B978-0-12-386456-7.04202-7. 

2. Asrani SK, Devarbhavi H, Eaton J, Kamath PS. 
Burden of liver diseases in the world. J Hepatol. 
2019; 70 (1): 151-71. doi: 10.1016/j.jhep.2018. 
09.014. 

3. Cainelli F. Liver diseases in developing 
countries. World J Hepatol. 2012; 4 (3): 66-7. 
doi: 10.4254/wjh.v4.i3.66. 

4. Rahman S, Faroque Ahmed M, Jamshed Alam 
M, Ranjan Debnath C, Izazul Hoque M, 
Mahbub Hussain M, et al. Distribution of Liver 
Disease in Bangladesh: A Cross-country Study. 
Euroasian J Hepatogastroenterol. 2014; 4 (1): 
25-30. doi: 10.5005/jp-journals-10018-1092. 

5. Kaplowitz N. Drug-induced liver injury. Clin 
Infect Dis. 2004; 38 (Suppl 2): S44-8. doi: 
10.1086/381446. 

6. Aithal GP, Watkins PB, Andrade RJ, Larrey D, 
Molokhia M, Takikawa H, et al. Case definition 
and phenotype standardization in drug-induced 
liver injury. Clin Pharmacol Ther. 2011; 89 (6): 
806-15. doi: 10.1038/clpt.2011.58. 

7. Jahan S, Khan M, Imran S, Sair M. The 
hepatoprotective role of Silymarin in isoniazid 
induced liver damage of rabbits. J Pak Med 
Assoc. 2015; 65 (6): 620-2. 

8. Abid A, Subhani F, Kayani F, Awan S, Abid S. 
Drug induced liver injury is associated with 

Iqram T, et al.                                                                                                         Eastern Medical College Journal 



Eastern Med Coll J. January 2025; 10 (1) 22 

high mortality-A study from a tertiary care 
hospital in Pakistan. PLoS One. 2020; 15 (4): 
e0231398. doi: 10.1371/journal.pone.0231398. 

9. Porceddu M, Buron N, Roussel C, Labbe G, 
Fromenty B, Borgne-Sanchez A. Prediction of 
liver injury induced by chemicals in humans 
with a multiparametric assay on isolated mouse 
liver mitochondria. Toxicol Sci. 2012; 129 (2): 
332-45. doi: 10.1093/toxsci/kfs197. 

10. Rathi C, Pipaliya N, Patel R, Ingle M, Phadke 
A, Sawant P. Drug Induced Liver Injury at a 
Tertiary Hospital in India: Etiology, Clinical 
Features and Predictors of Mortality. Ann 
Hepatol. 2017; 16 (3): 442-50. doi: 10.5604/ 
16652681.1235488. 

11. Vilchèze C, Jacobs WR Jr. The Isoniazid 
Paradigm of Killing, Resistance, and 
Persistence in Mycobacterium tuberculosis. J 
Mol Biol. 2019; 431 (18): 3450-61. doi: 10. 
1016/j.jmb.2019.02.016. 

12. Dela Cruz CS, Lyons PG, Pasnick S, Weinstock 
T, Nahid P, Wilson KC, et al. Treatment of 
Drug-Susceptible Tuberculosis. Ann Am 
Thorac Soc. 2016; 13 (11): 2060-3. doi: 10. 
1513/AnnalsATS.201607-567CME. 

13. Kabbara WK, Sarkis AT, Saroufim PG. Acute 
and Fatal Isoniazid-Induced Hepatotoxicity: A 
Case Report and Review of Literature. Case 
Rep Infect Dis. 2016; 2016: 3617408. doi: 10. 
1155/2016/3617408. 

14. Parmar SM, Vashrambhal PH, Kalia K. 
Hepatoprotective activity of some plants 
extracted against paracetamol induced 
hepatotoxicity in rats. J Herb Med Toxicol. 
2010; 4 (2): 101-6. 

15. Jaswal A, Sinha N, Bhadauria M, Shrivastava 
S, Shukla S. Therapeutic potential of 
thymoquinone against anti-tuberculosis drugs 
induced liver damage. Environ Toxicol 
Pharmacol. 2013; 36 (3): 779-86. doi: 10.1016/ 
j.etap.2013.07.010. 

16. Sankar M, Rajkumar J, Sridhar D. 
Hepatoprotective Activity of Heptoplus on 
Isoniazid and Rifampicin Induced Liver 
Damage in Rats. Indian J Pharm Sci. 2015; 77 
(5): 556-62. doi: 10.4103/0250-474x.169028. 

17. Said A, Ei-fishawy AM, Ei-shenawy S, Hawas 
UW, Aboelmagd M. Hepatoprotective and 
Gastroprotective Studies of Terminalia arjuna 
Leaves Extract and Phytochemical Profile. 
Banats J Biotechnol. 2014; 10 (1): 30-6. 

18. Ekor M. The growing use of herbal medicines: 
issues relating to adverse reactions and 
challenges in monitoring safety. Front 
Pharmacol. 2014; 4: 177. doi: 10.3389/ 
fphar.2013.00177. 

19. Kannapan SGP, Raghunath G, Sivanesan S, 
Vijayaraghavan R, Swaminatha M. Inhibition 
of oxidative stress, inflammation and apoptosis 
by Terminalia arjuna against acetaminophen-
induced hepatotoxicity in Wistar albino rats. 
Indian J Biochem Biophys. 2019; 57 (1): 51-7. 

20. Doorika P, Ananthi T. Antioxidant and 
Hepatoprotective properties of Terminalia 
arjuna bark on Isoniazid Induced Toxicity in 
Albino rats. AJP Tech. 2012; 2 (1): 15-8. 

21. Khan S, Noor F, Sohail I, Imtiaz S, Anum F, 
Sarmad S, et al. Hepatoprotective role of fruit 
extract of Terminalia arjuna in acetaminophen 
intoxicated mice. Adv Life Sci. 2020; 8 (1): 63-
7.   

 
 
 
 
 
 
 
 

Citation of this article 
Iqram T, Begum D, Hossain F, Fatema K, Halder 
S, Akter K, Siddique MAA. Effect of Terminalia 
Arjuna (Arjun) Bark on Serum Aspartate 
Aminotransferase and Serum Alanine 
Aminotransferase in Isoniazid Induced 
Hepatotoxicity in Wistar Albino Male Rats. 
Eastern Med Coll J. 2025; 10 (1): 18-22. 

Iqram T, et al.                                                                                                         Eastern Medical College Journal 


	Figure-2: Distribution of only dengue and co-infection in the study cases (n=197)
	Table-I: Demographic characteristics, clinical feature findings of the study cases (n=197)
	Acknowledgement



