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ABSTRACT 

Introduction: Hepatotoxicity induced by anti-tuberculous medicine is known due to their oxidative stress. Ajwa dates 
may have a role to protect liver from oxidative stress 
Aims & Objectives: To assess the preventive effect of Ajwa date on hepatotoxicity induced by anti-tuberculous drugs in 
rabbits. 
Place and duration of study: Post Graduate Medical Institute, Lahore for three months, from May 2014 to July 2014. 
Material & Methods: Thirty rabbits were distributed into five groups. Rabbits of Group A and of B were fed on normal 
diet in form of pellets. Group C, D and E were provided diet containing one whole Ajwa date, flesh of one Ajwa date and 
powdered seed of one Ajwa date respectively in each 100 grams of diet throughout study. Group B, C, D and E were 
administered 50mg/kg isoniazid and 100mg/kg rifampicin orally for 14 days. Serum levels of liver enzymes Alanine 
transaminase (ALT), Aspartate transaminase (AST) and Alkaline phosphatase (ALP) and bilirubin were estimated on 
day 0 and 14. One way ANOVA followed by post hoc Tukey’s test and t-test were applied for statistical analysis using 
SPSS 20.  
Results: Baseline LFTs were normal in all groups. Significant hepatotoxicity was observed after 2weeks of INH and 
rifampicin administration in disease control group B (ALT 200.2±19.3 & ALP 231.0±21.3 IU/L, AST 139.0±22 & 
bilirubin 0.48±0.046mg/dl, (p value < 0.001) as compared to healthy control group A (ALT47.2 ± 6.7 & ALP78.2 ±5.0 
IU/L, AST 43.0 ± 9.7, bilirubin 0.10± 0.00mg/dl). (p value < 0.001). Concomitant Ajwa intake during the same period 
resulted in an equipotent significantly similar improvement in LFTs in Groups C (whole date) ALT55.7 ± 4.7&ALP 91.5 
±5.0IU/L, AST, 59.0 ± 15.3 &bilirubin 0.09 ±0.02 mg/dl): D (flesh) ALT89.8 ± 6.3 & ALP111.3 ±9.4 IU/L, AST73.7 ± 
8.3 & bilirubin0.12± 0.04 mg/dl & E (seed powder) ALT85.8 ± 8.6 IU/L &ALP 92.8 ±11.4 IU/L, AST57.5 ± 5.3 & 
bilirubin 0.12 ±0.04 mg/dl) versus group B (p value < 0.001). and near normalization of liver function close to that of 
healthy control group 
Conclusion: Co-administration of Ajwa date whole fruit, flesh and seed powder are equipotent and effective in 
preventing isoniazid and rifampicin induced hepatotoxicity  
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INTRODUCTION 

Tuberculosis has remained the prime culprit 
behind mortality among people owing to a single 
infectious agent,1 with over 10 million people 
getting infected along with 1.5 million deaths 
occurring in 2018.2 In 2019, Pakistan alone 
contributed 5.7% of cases to the global burden of 
TB.3 For the treatment of drug susceptible 
pulmonary tuberculosis, isoniazid (INH), rifampicin 
(RIF), pyrazinamide (PZA) and ethambutol (EMB) 
are prescribed during the intensive phase while 
isoniazid and rifampicin are continued into the 

continuation phase of anti-tubercular treatment 
(ATT) for 8 weeks and 18 weeks, respectively.4 
Liver is the prime organ involved in metabolism, 
activation and detoxification of almost all 
compounds reaching it through circulation. Many 
natural and synthetic compounds metabolised by 
liver may produce acute and chronic heterogeneous 
responses, the responses being outlined as drug-
induced hepatotoxicity or drug-induced liver injury 
(DILI),5 where DILI being strictly defined by AST 
levels greater than 5 times the upper normal limit.6 
The significance of DILI in respect of treatment is 
that of it being the sole adverse indication for 
halting an ongoing treatment or withdrawal of a 
drug from consumer market. For this reason, 
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prevention of some diseases, including tuberculosis, 
has been problematic.7 Anti-tubercular drugs i.e., 
isoniazid and rifampicin, along with pyrazinamide, 
are known to have adverse side effects including 
drug-induced hepatotoxicity.8 It has been 
demonstrated that a prolonged isoniazid and 
rifampicin combination therapy can induce hepatic 
stellate cells and fibrotic changes through oxidative 
stress.9  
To ensure the progress of treatment avoiding 
hepatotoxicity, reduction in drug-induced oxidative 
stress can prove beneficial. A study illustrated how 
administration of antioxidants like Vit E and Vit C 
can reduce the levels of ATT induced oxidative 
stress by elevating levels of anti-oxidant enzymes.10 
Phoenix dactylifera is a flowering plant belonging 
to palm family, Arecaceae. The fruit of which is an 
edible date, Ajwa being the best variety. Ajwa date 
has been used for its several benefits which include 
hepatoprotective,11 nephroprotective,12 anti-cancer13 
and antioxidant and anti-inflammatory effects14 
among many others. Ajwa date has shown to 
possess bioactive compounds that halt lipid 
peroxidation and inhibit COX1 and COX2.14. Our 
literature review has given us insight into 
hepatoprotective effects of ADE. We aim to explore 
this effect against anti-tuberculous drugs in a rabbit 
model using natural product instead of extract.  
 

MATERIAL AND METHODS 

This randomized control study was conducted at 
Post Graduate Medical Institute (PGMI), Lahore 
after approval of the Institutional Ethical Committee 
for Basic Sciences from May 2014 to July 2014. 
Sample size of 6 rabbits in each group was 
calculated using 90% power of study and 5% level 
of significance.15 Adult healthy male rabbits, 30 in 
number were selected according to inclusion criteria 
of 1.2 to 1.5 Kg. They were bought from the local 
market kept in cages for 15 days for acclimatization 
and randomly divided into five groups (A, B, C, D 
and E).  
One group (A) was administered distilled water in a 
volume equivalent to drug volume administered to 
the rest of the four groups. The other four groups (B, 
C, D and E) were administered isoniazid 50 mg/kg 
(SchazooZaka Pharmaceuticals, Pakistan Ltd) and 
rifampicin 100 mg/kg (SchazooZaka 
Pharmaceuticals, Pakistan Ltd).16 Both drugs were 
dissolved in distilled water and kept in dark bottles 
at 4°C. They were administered as a single daily 
dose in the morning for a period of fourteen days. 
Group A and B rabbits were given a preparation of 
diet pellets constituted of split chickpeas 500g, dry 

fodder 500g and jawar 500g. Plain flour 300g was 
used with water to bind all these ingredients in the 
form of pellets, which were then air dried and 
refrigerated. Diets for group C, D and E were 
prepared by mixing flesh and seed powder (group 
C), flesh only (group D) and seed powder only 
(group E) of one Ajwa date in 100gm of above-
mentioned diet. Diet pellets and tap water was 
provided to all groups ad libitum.  
Blood samples of about 2 ml were collected from 
the marginal ear vein while the animal was kept in a 
restraint cage, by using a 3 ml disposable (BD, 
Pakistan) syringe with a 23-gauge needle. Samples 
were collected on day 0 and 14. Blood was collected 
and put in a clot activator vacutainer (Biovac, 
Pakistan). After half an hour it was centrifuged at 
2500 revolutions per minute for 10 minutes and 
serum was separated and stored at -20°C. 
Serum samples were analyzed for estimation of 
alanine aminotransferase (AST), aspartate 
aminotransferase (ALT), alkaline phosphatase 
(ALP) and bilirubin. On day of estimation, stored 
samples were thawed to room temperature and kept 
in incubator (DIN-12880-K1, Germany) for 5 to 10 
minutes at 37°C. Serum alanine aminotransferase 
(AST), aspartate aminotransferase (ALT) and 
alkaline phosphatase were estimated using 
diagnostic kits (DiaSys, Germany) and serum 
bilirubin was estimated using diagnostic kit 
(Human, Germany) using spectrophotometer (SLIM 
by SEAC, Italy). Significant rise above baseline and 
normal control (p value <0.05) was considered 
induction of hepatotoxicity. 
 
Statistical analysis: 
Data was analyzed by SPSS 20. The variables were 
expressed as mean ± SD after confirmation of 
normal distribution at baseline. One way ANOVA 
followed by post hoc Tukey’s test was applied for 
comparison among groups of rabbits. Paired sample 
t test was used for comparison between day 0 and 14 
in each group. P value<0.05 being considered 
significant. 
 

RESULTS 

Thirty adult healthy male rabbits weighing 1200 - 
1500 grams were used in this study. They were 
divided into five groups (A, B, C, D and E). Each 
group contained 6 animals. Hepatotoxicity was 
induced by isoniazid and rifampicin. They were 
followed for 14 days with no mortality in any group. 
Body weight was measured weekly to adjust the 
dose of the drugs. Effect of Ajwa date on serum 
ALT, AST, ALP and bilirubin levels is presented as 
figure 1,2 3, and 4 respectively. Table 1 shows mean 
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difference in values between day 0 and 14 with p-
value of all the groups.  At baseline values were 
remarkably similar in all groups. After 14 days 
values were very significantly higher in ATT group 
(group B) as compared to all other groups.  
Difference among the treatment groups themselves 
as well as with the normal control group was non-
significant. 
When we compared the rise in ALT level at the end 
of the study from baseline it was significant in 
groups B, D and E. The rise was four times higher 
in group B and less than twice to the baseline in 
groups D and E. When we compared the rise in AST 
and ALP levels at the end of the study from 
baseline, they were significant in groups B, C, D 
and E. The rise was three times higher in group B 
and less than one and half times in group C, D and E 
and numerically lowest in group C receiving whole 
Ajwa date. When we compared the rise in serum 
bilirubin levels at the end of the study from baseline 
it was significant in group B only. 
In group A (Normal Control) the percentage 
increase in serum ALT was 0.4%, serum AST was 
1.2%, serum ALP was 0.4% and serum bilirubin 
was 0%. In group B (Anti-tuberculous drugs) the 
percentage increase in serum ALT was 295%, serum 
AST was 217%, serum ALP was 184.4% and serum 
bilirubin was 380%. In group C (ATT + Whole 
Ajwa Date) the percentage increase in serum ALT 
was 10.3%, serum AST was 23.7%, serum ALP was 
14% and serum bilirubin was 25%. In group D 
(ATT + Ajwa Date Flesh) the percentage increase in 
serum ALT was 87%, serum AST was 47.4%, 
serum ALP was 35% and serum bilirubin was 0%. 
In group E (ATT + Ajwa Date Seed Powder) the 
percentage increase in serum ALT was 75%, serum 
AST was 39.6%, serum ALP was 22.1% and serum 
bilirubin was 7.6%. 
 

 
Fig-1: Effect of Ajwa date on ALT (mean ± SD) of ATT 

induced hepatotoxic rabbits (n=6) 
Group A: Normal Control, Group B: Anti-tuberculous 
drugs (ATT), Group C: ATT + Whole Ajwa Date, Group 
D: ATT + Ajwa Date Flesh, Group E: ATT + Ajwa Date 
Seed Powder 
***p value < 0.001 vs All other groups 

 
Fig-2: Effect of Ajwa date on AST (mean ± SD) of ATT 

induced hepatotoxic rabbits (n=6) 
Group A: Normal Control, Group B: Anti-tuberculous 
drugs (ATT), Group C: ATT + Whole Ajwa Date, Group 
D: ATT + Ajwa Date Flesh, Group E: ATT + Ajwa Date 
Seed Powder 
***p value < 0.001 vs All other groups 
 

 
Fig-3: Effect of Ajwa date on ALP (mean ± SD) of ATT 

induced hepatotoxic rabbits (n=6) 
Group A: Normal Control, Group B: Anti-tuberculous 
drugs (ATT), Group C: ATT + Whole Ajwa Date, Group 
D: ATT + Ajwa Date Flesh, Group E: ATT + Ajwa Date 
Seed Powder 
***p value < 0.001 vs All other groups 
 

 
Fig-4: Effect of Ajwa date on serum bilirubin level (mean 

± SD) of ATT induced hepatotoxic rabbits (n=6) 
Group A: Normal Control, Group B: Anti-tuberculous 
drugs (ATT), Group C: ATT + Whole Ajwa Date, Group 
D: ATT + Ajwa Date Flesh, Group E: ATT + Ajwa Date 
Seed Powder 
***p value < 0.001 vs All other groups 
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Groups Serum ALT Serum AST Serum ALP Serum bilirubin 
Difference 

(mean ± SD) 
P value 
(t- test) 

Difference 
(mean ± SD) 

P value 
(t- test) 

Difference 
(mean ± SD) 

P value 
(t- test) 

Difference 
(mean±SD) 

P value 
(t- test) 

Group A 0.2 ± 0.7 0.611 0.5 ± 0.8 <0.203 0.3±0.2 0.363 0.00 1.000 
Group B 149.5 ± 20.7 0.001 95.2 ± 18.7 < 0.001 149.8±25.5 < 0.001 0.38±0.02 < 0.001 
Group C 5.2 ± 5.8 0.083 11.3 ± 3.4 < 0.001 11.3±3.5 0.003 0.03±0.00 0.203 
Group D 41.8 ± 4.9 0.002 23.7 ± 6.1 <0.003 28.8±4.8 0.002 0.00 1.000 
Group E 36.8 ± 6.3 0.002 16.3 ± 4.4 <0.001 16.8±3.8 0.010 0.01 0.363 

Table-1: Mean ± SD of difference in Serum ALT, AST, ALP (IU/L) and bilirubin (mg/dl) level between day 0 and day 14 (n=6) 
Group A: Normal Control, Group B: Anti-tuberculous drugs (ATT), Group C: ATT + Whole Ajwa Date, Group D: ATT 
+ Ajwa Date Flesh, Group E: ATT + Ajwa Date Seed Powder 
 

DISCUSSION 

Anti-tubercular therapy is notorious for its 
hepatotoxic side effects. Hepatotoxic effects remain 
the main reason for cessation of ATT and many 
complications that arise in result. It is known that 
anti-tubercular drugs like rifampicin and isoniazid 
damage the functional and structural integrity of 
liver by inducing oxidative stress, as indicated by 
increased levels of AST, ALT, ALP and bilirubin. A 
study suggested that rifampicin causes liver injury 
by inducing oxidative stress, elevated toxic 
metabolites caused by CYP induction and 
upregulation of PPAR gamma pathway.17 Studies 
have also shown that metabolism of rifampicin and 
isoniazid dangerously deplete the glutathione 
reservoirs in liver and thus pave the path for lipid  
peroxidation, which ultimately leads to DILI.18 
Taking this finding into consideration, it was 
hypothesized that Ajwa date can be put to use as a 
hepatoprotective agent on part of its antioxidant 
properties based on high phenolic and flavonoid 
content and DPPH scavenging activity, as compared 
to other varieties of dates19. 
To observe the hepatoprotective effect of Ajwa date 
fruit, an experimental study was designed based on 
rabbit model. Thirty rabbits were divided into 5 
groups (A, B, C, D and E) of 6 rabbits randomly 
assorted into each group. Administration of 
isoniazid and rifampicin raised level of liver 
enzymes and bilirubin three to four times above 
baseline (p value < 0.001). Similar results were seen 
in an identical study on rabbits using same dosage 
of INH and rifampicin.16 The results of this 
experiment manifested that Ajwa date (as whole, 
flesh and seed powder) was able to significantly 
bring down the elevated levels of AST, ALT and 
ALP induced by anti-tubercular therapy in groups C, 
D and E receiving Ajwa date. Whole date, flesh and 
seed have shown statistically similar benefit. These 
results are in line with our hypothesis that Ajwa date 
fruit is able to counter the ATT induced 
hepatotoxicity.  

The hepatoprotective effect of Ajwa date against 
various hepatotoxic compounds in different animal 
models has been demonstrated in several studies. 
Shamim et al. found that Ajwa date fruit extract 
(ADFE) is protective against monosodium 
glutamate induced oxidative stress.20 Other studies 
also found hepatoprotective effects of ADFE against 
liver toxicity induced by CCL4,21 Ochratoxin A22 
and diclofenac.23 One of these studies estimated the 
levels of liver enzymes as well as found higher 
hepatic reduced glutathione content and raised 
serum levels of superoxide dismutase, catalase and 
glutathione-S-transferase, after Ajwa extract 
treatment of hepatotoxic rats, indicating antioxidant 
potential of Ajwa date extracts22. The extract of 
Ajwa date fruit was used in previous studies, our 
results build on existing evidence that the whole 
date as well as the flesh and seed powder are also 
able to exhibit the same nature of results as ADFE.  
The hepatotoxicity that emerges as a result of anti-
tubercular drug intake severely hampers the goals of 
treatment as treatment needs to be stopped in order 
to avoid further complication. Our findings signify 
that this adverse effect can be countered by adding 
naturally occurring Ajwa date to the diets of patients 
receiving the treatment without adding any other 
drug to the regimen, which may overwhelm the liver 
already striving drug induced oxidative stress. As 
Ajwa seed powder has also shown promising 
results, it may be safely used in diabetics, being low 
in sugar content as compared to flesh.24 
Findings of this study were limited by estimation of 
liver enzymes only. Estimation of markers of 
oxidative stress would have put light on targets of 
action, as antioxidant property of Ajwa date was 
basis of hypothesis of this study. Also, 
histopathological studies alongside biochemical 
tests, would have given a deeper insight and 
meaning to the results. The practical implication of 
this study faces a difficulty in adoption as Ajwa date 
being exotic to Pakistan, is an expensive fruit which 
is affordable to a few in the community. However, 
alternative date fruits of the same family of palms 
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more affordable to the general population can be 
studied for the same hepatoprotective effects.  
 

CONCLUSION 
 

Ajwa date flesh and seed powder are effective in 
preventing the rise in liver enzymes induced by 
isoniazid and rifampicin administration to rabbits. 
Whole fruit being only numerically superior to flesh 
or seed powder.  
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