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1. INTRODUCTION 

The liver is a vital organ for sustenance of life; it 

performs many important biochemical and metabolic 

functions efficiently regulating the internal homeostasis 

of the body. The different functions of the liver include 

plasma protein synthesis, production of essential 

biocemicals (bile) for digestion and also detoxification of 

substances, which if gets accumulated would be injurious 
to the living organism. Though the liver effectively 

maintains the internal chemical environment of an 

organism, it is also susceptible to host of ailments like 

hepatitis of different etiologies, cirrhosis of liver, 

alcohol-related disorders and carcinomas. The 

functioning of liver as an efficient detoxification unit 

renders it susceptible to injury by the various toxins 

which it degrades, neutralizes or eliminates.[1] Drug 

induced liver injury has been identified to be a leading 

cause of hepatic dysfunction. The mechanisms of the 

hepatic injury in most of the cases of drug induced liver 

damage remains unknown. Few suggested mechanisms 
are direct injury to the hepatocytes by the drug or its 

metabolite by generation of free radicals and reactive 

oxygen species.[2] In some cases the offending drug 

might trigger an autoimmune reaction targeting different 

elements of the hepatic tissue leading to disruption in the 

physiologic functions of the liver.[3] 

Antitubercular drugs are major cause of drug induced 

liver injury. The first line antitubercular drugs having the 

highest hepatotoxic potential are isoniazid and 

pyrazinamide.[4] The hepatotoxicity of isoniazid is 

usually underreported but it has still been reported to be 

a leading cause of drug induced liver damage.[5] 

Tuberculosis is a prevalent cause of morbidity and 

mortality in developing countries like India and the drug 
isoniazid becomes indispensible for management of this 

disease as it finds its use in both treatment and 

prophylaxis of tuberculosis. Despite recent advances in 

the field of hepatology and medicinal research, there is 

no effective treatment for majority of the liver ailments. 

Most of the agents in use are derived from plants with 

reported hepatoprotective potential.[6] 

 

The seeds of the plant Nigella sativa have been used 

since ancient time for the treatment of different diseases 

in various systems of folk medicine.[7] The seeds of this 

plant have been reported to possess different 
pharmacological activities like analgesic, anti-

inflammatory, anti-ulcer and nephroprotective.[8-10] The 

potential of N.sativa seeds in alleviating hepatic damage 

has also been explored.[11-13] But studies demonstrating 

the hepatoprotective nature of N.sativa against 

antitubercular drug mediated hepatic damage are few. In 
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ABSTRACT 

Objectives: Hepatotoxicity is one of the major side effects of the first line anti-tubercular drug Isoniazid. Nigella 

sativa oil is a well researched medicinal plant with reported hepatoprotective activity. The aim of the present study 

was to evaluate the protective role of Nigella sativa oil in hepatotoxicity induced by using Isoniazid. Methods: 

Isoniazid (50mg/kg) was used to induce hepatotoxicity in rats. Silymarin (50mg/kg) was used as a standard drug 

for this study. Silymarin and two doses of N.sativa oil (0.5ml/kg and 1ml/kg) were given for 31 days; isoniazid was 

started on the 4th day of the study. All drugs were given orally. After 31 days blood samples were collected from 

the animals for biochemical analysis and liver tissues were subjected to histopathological examination. Results: 

N.sativa oil significantly reduced the liver enzymes and total bilirubin when compared to the negative control 
group. There was also significant improvement in the histopathological scores in N. sativa oil treated group when 

compared to the negative control group. Conclusion: Present study throws light on the usefulness of Nigella sativa 

oil in hepatotoxicity induced by isoniazid in a dose dependant manner. 
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view of the above, the present study was planned to 

explore the protective effect of N.sativa seed oil in 

hepatic damage induced by isoniazid. 

 

2. MATERIALS AND METHODS 

2.1 Experimental Animals 
Adult wistar albino rats of either sex (150-200g) were 

obtained from Central Animal House, Jawaharlal Nehru 

Medical College; Aligarh Muslim University, Aligarh, 

U.P. They were housed under standard conditions 

(temperature 27 ± 20 C, Humidity 30-70% & 12 hour 

light/dark cycles). They were fed with standard pellet 

diet and water ad libitum. The rats were acclimatized to 

the laboratory condition for 1 week prior to the 

experiments. The study protocol was approved by the 

Institutional Animal Ethics Committee (IAEC) on 

20.12.2014. All the animal experiments were carried out 

as per the rules and regulations of IAEC & CPCSEA. 
 

2.2 Drugs and chemicals 

 Nigella sativa oil (Kalonji oil) was obtained from 

(Mohammedia products, Aamir nagar, Shah Sahab 

Mohalla, Karimnagar – 505001, Telengana State., India).  

 

 Isoniazid Dispersible Tablets (Macleod's 

Pharmaceuticals Ltd. Mumbai, Maharashtra India). 

 

 Normal Saline (Swaroop Pharmaceuticals Pvt. Ltd. 

Aligarh). 
 

 Silymarin suspension (Micro Labs Ltd. Bengaluru, 

Karnataka, India) was used as the standard drug for the 

purpose of this study. 

 

Diagnostic kits used for the purpose of this study were 

Bilirubin kit (Accurex Biomedicals pvt. Ltd.,Mumbai, 

India), Aspartate transaminase (AST), Alanine 

transaminase (ALT) kits - Span Diagnostics Ltd. (Surat, 

India.) and Alkaline Phosphatase (ALP) kit – Beacon 

Diagnostics, Gujrat India. 
 

2.3 Induction of hepatotoxicity 

Hepatotoxicity was induced in the animals by using 

isoniazid 50mg/kg orally for 28 days.[14] 

 

2.4Experimental design 

The animals were divided into 5 groups containing 6 

animals each. The dispersible tablets of isoniazid were 

dissolved in normal saline (50mg/ml) before 

administration. Silymarin, the standard drug was also 

given orally in a dose of 50mg/kg.[15] Nigella sativa oil 

0.5ml/kg and 1ml/kg and silymarin suspension were 
administered for 31 days. Isoniazid in the dose of 

50mg/kg orally was administered from 3rd day to 31st day 

of treatment in groups II, III, IV and V. The standard and 

test drugs were given 30 minutes before the 

administration of isoniazid. On the 32nd day, the rats 

were anaesthetized by pentobarbitone, blood samples 

were collected from the animals by cardiac puncture for 

estimation of serum AST, ALT, total billirubin and ALP. 

The animals were then sacrificed, liver dissected out and 

subjected to histopathological examination. 

 

2.5 Biochemical analysis 

The blood samples were collected by cardiac puncture 

(open approach) and centrifuged at 5000 rpm for 10 
minutes, plasma was separated and subjected to 

biochemical analysis.Total bilirubin was estimated using 

the method described by Jendrassik L. et al 1938[16] using 

reagent supplied by Accurex Biomedicals Pvt Ltd. India. 

AST and ALT levels were determined by the Reitman 

and Frankel[17] method using kits acquired from Span 

Diagnostics Ltd. (Surat, India). Serum ALP levels were 

estimated by King’s method[18] using the ALP 

determination kit procured from Beacon Diagnostics, 

Gujrat India. 

 

2.6 Histological Examination 
The liver samples were preserved in 10% formalin for 48 

hours, fixed in paraffin. The tissue samples were 

processed according to standard histological techniques 

and stained with hematoxylin and eosin.[19] The 

assessment of damage of liver tissue was done by 

method described by described by Davidson C.S. 

1979.[20] The various parameters used were degeneration, 

necrosis, fibrosis and regeneration. 

 

The percent of hepatoprotection offered by the standard 

and test drug was calculated using the formula 
 

 
Where H = Percentage of hepatoprotection, T = Mean 

value of group treated with test drugs,      C = Mean 

value of group treated with Isoniazid, V = Mean value 

for normal control group animals. 

 

2.7Statistical analysis 

The data of study are expressed as Mean ± Standard 

Error of Mean (SEM). The groups were compared by 

one way analysis of variance (ANOVA) followed by 

post hoc Tukey’s test to analyze the statistical 
significance. P value of less than 0.05 was considered 

significant for this study. 

 

3. RESULTS 

3.1 Effects of N.sativa oil on the liver function 

parameters in isoniazid treated rats. 

For the purpose of this study total billirubin, AST, ALT 

and ALP were taken as liver function markers In the 

negative control group (Group II) total bilirubin 

(p<0.001), AST(p<0.001) and ALT(p<0.001) showed 

significant rise and ALP level was also raised 
significantly( P<0.01)  in comparison to the normal 

control group (Group I).  The liver transaminases and 

total bilirubin in the animals of the silymarin co-

administered group (Group III) showed significant 

(p<0.001) reduction in comparison to the negative 

control group (Group II), the ALP values in this group 
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(Group III) were also significantly (p<0.01) reduced 

when compared to the negative control group (Group II). 

In the rats of the N. sativa oil 0.5ml/kg group (Group 

IV), total bilirubin levels showed significant (p<0.001) 

reduction in comparison to the negative control group 

(Group II). Serum AST and ALT levels also exhibited 
significant (p<0.01) reduction, there was also reduction 

in the serum ALP levels but was not statistically 

significant .The animals treated with N.sativa oil 1ml/kg 

(Group V) exhibited significant (p<0.001) reduction in 

the levels of total billirubin, AST and ALT in 

comparison to the negative control group (Group II). The 

reduction in ALP levels in comparison to the negative 

control group (Group II)  was not statistically significant. 
(Table 1). 

 

Table 1.Prophylactic effect of N.sativa oil co-administration in INH treated rats. 

Group  

n= 6 

T.Bilirubin 

(mg/dl) 

AST 

( units/l) 

ALT 

(units/l) 

ALP 

(units/l) 

Group I (N.saline 1ml/kg) 0.34(±0.048) 32.00(±4.97) 21.22(±5.27) 30.60(±4.56) 

Group II (N.saline1ml/kg+INH50mg/kg) 1.54(±0.20)*** 106.02(±7.84)*** 145.48(±17.49)*** 101.76(±12.50)** 

Group III (Silymarin 50mg/kg+INH50mg/kg) 0.46(±0.80)*** 41.00(±7.60)*** 37.13(±6.49)*** 50.26(±6.09)* 

Group IV (N.sativa oil 0.5ml/kg+INH50mg/kg) 0.57(±0.05)*** 61.98(±12.83)** 78.66(±14.65)** 75.48(±15.83) 

Group V (N.sativa oil 1ml/kg+INH50mg/kg) 0.50(±0.10)*** 45.92(±5.75)*** 42.96(±10.35)*** 64.54(±13.86) 

All data are expressed as Mean± SE. Negative control group was compared with Normal control group and all other 

groups were compared with Negative control group, * p< 0.05, **p<0.01 and ***p<0.001 were considered significant 

 

3.2 Percentage of Hepatoprotection offered by N. 

sativa oil low and high dose in isoniazid induced 

hepatotoxicity. 

The hepatoprotection offered by the test drugs was 
estimated by formula described earlier. Percentage of 

hepatoprotection was highest for the positive control 

group, 90%, 88%, 87% and 72 % for bilirubin AST, 

ALT and ALP respectively. Among the N. sativa oil test 

groups hepatoprotection for the low dose group was 

81%, 59%, 54% and 37% for bilirubin AST, ALT and 
ALP respectively and 87%, 81%, 82% and 53% for the 

high dose group. (Table 2). 

 

Table 2: Percentage of hepatoprotection offered by N. sativa in isoniazid treated rats. 

S.N. Groups n=6 Percentage of Hepatoprotection   (%) 

T. Bilirubin AST ALT ALP 

1 Silymarin 90 88 87 72 

2 N. sativa oil low dose 81 59 54 37 

3 N. sativa oil high dose 87 81 82 53 

 

3.2 Effects of N. sativa oil on the histopathological 

examination in isoniazid treated rats. 

The microscopic architecture of the liver in the normal 

control group (Group I) showed no degeneration, 

necrosis or fibrosis. In the isoniazid only group (Group 

II) the liver histopathological score exhibited significant 

degeneration (p<0.001), necrosis (p<0.001) and fibrosis 
(p<0.001) with no regeneration. The degeneration 

(p<0.001), necrosis (p<0.001) and fibrosis (p<0.01) 

scores were significantly reduced in the rats treated with 

silymarin (Group III) and the regeneration (p<0.001) 

scores showed commendable improvement. In N.sativa 

oil low dose group (Group IV) the degeneration score 

(p<0.05) showed significant reduction, there was a 

decrease in the necrosis and fibrosis scores but were not 

statistically significant, though there was significant 

regeneration (p<0.05) in comparison to the negative 

control group (Group II). In N.sativa oil high dose group 

(Group V) the degeneration (p<0.001) and necrosis 
scores (p<0.05) showed significant reduction, there was 

also decrease in the fibrosis score but it was statistically 

insignificant whereas significant regeneration (p<0.001) 

was noted in this group. (Group II). (Table 3). 

 

Table  3.  Effect of Nigella sativa oil on histopathological scores in Isoniazid induced hepatotoxicity 

Group n= 6 Degeneration Necrosis Fibrosis Regeneration 

Group I: (N. saline 1ml/kg) 0 0 0 0 

Group II: (N.saline1ml/kg+INH50mg/kg) 2.75±0.25*** 2.50±0.29*** 2.75±0.25*** 0 

Group III: (Silymarin 50mg/kg+INH50mg/kg) 0.75±0.25*** 0.50±0.29*** 1.25±0.025** 1.75±0.25*** 

Group IV: (N.sativaoil0.5ml/kg+INH50mg/kg) 1.67±0.33* 1.67±0.33 2.33±0.33 1.00±0.00* 

Group V: (N.sativa oil 1ml/kg+INH50mg/kg) 1.00±0.00*** 1.25±0.25* 1.75±0.25 1.50±0.28*** 

 

All data are expressed as Mean± SE. Negative control group was compared with Normal control group and all other 

groups were compared with Negative control group, * p< 0.05, **p<0.01 and ***p<0.001 were considered significant. 
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Fig 1.Photomicrograph of rat liver from Group I 

(Normal Control) showing normal liver 

microstructure with intact hepatic cords and 

sinusoids. Hepatocytes show normal contour.  (10X. 

H & E stain). 

 

 
Fig.2 Photomicrograph of rat liver from Group II 

(Negative Control) 

shows degeneration of hepatic microstructure. There 

is also bridging fibrosis and necrosis of the 

hepatocytes. (10X H & E Stain) 

 

 
Fig.3 Photomicrograph of rat liver from GroupIII 

(Silymarin group) showing near normal hepatic 

microstructure with minimal fibrosis. There are also 

regenerating nodules along the fibrobitic focii. (10X. 

H & E stain). 

 
Fig.4 Photomicrograph of rat liver from Group IV 

(N.sativa oil low dose) showing, occasional 

hepatocytic degeneration and fibrosis, along with a 

few regenerating nodules.(10X.H & E stain). 

 

 
Fig.5 Photomicrograph of rat liver from Group V 

(N.sativa oil high dose) showing reasonably 

maintained hepatic microstructure. Occasional 

hepatocytes show degenerative changes but there are 

abundant regenerating foci. 10X. H & E stain. 

 

4. DISCUSSION 

Isoniazid is a widely used drug for prophylaxis as well as 

treatment of tuberculosis but significant hepatotoxicity 

has often been reported with the use of this drug. 

Hepatotoxicity after isoniazid treatment is encountered in 

approximately 2% cases, which if not recognized timely 

can have fatal outcome.[21] Isoniazid gets converted to 

acetylisoniazid by the enzyme NAT2 which is eliminated 
by the kidney; acetylisoniazid is further transformed into 

acetylhydrazine and then to potential hepatotoxic 

metabolite acetyl diazine by the CYP enzymes  which 

generates reactive acetyl onium ion,acetyl radical and 

ketene,which causes irreversible damage  to the liver 

tissue.[22] 

 

N.sativa is a well researched medicinal plant and the 

seeds of this plant have been used in many traditional 

systems of medicine since antiquity. Many studies have 

demonstrated the hepatoprotective activity of N. sativa 

plant.[23] There are also reports on hepatoprotective 
potential of thymoquinone, (the active principle of 

Nigella sativa seed oil) in antitubercular drug induced 

hepatotoxicity in rats.
[24]

 So considering the facts the 

present study was designed to explore the protective role 
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of Nigella sativa oil in hepatotoxicity induced by 

isoniazid. 

 

N. sativa oil in both the doses decreased the derangement 

of liver function parameters but this effect was more 

pronounced in the high dose i.e. 1ml/kg dose group. The 
rats treated with Nigella sativa oil 0.5ml/kg there was 

significant reduction in the serum billirubin, AST and 

ALT levels, ALP levels though reduced but was not 

statistically significant in comparison to the negative 

control group. The percentage of hepatoprotection 

offered by the 0.5ml/kg dose was 81%, 59%, 54% and 

37% for bilirubin AST, ALT and ALP respectively. In 

the rats treated with Nigella sativa oil 1ml/kg there was 

also significant reduction in the total bilirubin, AST and 

ALT levels in comparison to the negative control group. 

The ALP levels for 1ml/kg group were also reduced but 

were not statistically significant. The hepatoprotection in 
percentage for the Nigella sativa oil 1ml/kg group was 

87%, 81%, 82% and 53% for bilirubin AST, ALT and 

ALP respectively which was comparable to the 

hepatoprotection offered by the standard drug silymarin. 

The findings of the biochemical analysis were further 

supported by histological examination of the liver tissues 

form the test group. Nigella sativa oil in both the doses 

protected or maintained the liver tissue morphology 

evidenced by a reduction in the degeneration, necrosis 

and fibrosis scores in the histolopathological 

examination. Regenerative nodules were also seen in the 
liver samples from both the test groups. So, the findings 

of the histological analysis also indicate that protection 

of the hepatocytes against damage induced by isoniazid 

was higher for the Nigella sativa oil 1ml/kg dose group. 

 

Various mechanisms have been proposed to explain the 

hepatoprotective activity of Nigella sativa oil and its 

active principle thymoquinone. It has been suggested that 

Nigella sativa oil might offer hepatoprotection due to its 

anti-inflammatory property which might be capable of 

preventing inflammatory damage to the liver tissue.[25]  

Also other probable mechanism by which Nigella sativa 
might be able to prevent the hepatocytic damage may be 

due to its immunomodulatory and antioxidant activity.[26] 

Oxidative stress is one the leading mechanisms by which 

the antitubercular drug isoniazid may inflict damage to 

the hepatocytic membranes leading to their degeneration 

and necrosis.[27] The active principle of Nigella sativa 

seed oil, thymoquine has been reported to possess 

significant antioxidant and antiperoxidative effects[28] 

which might counter the oxidative stress to hepatocytes 

by isoniazid treatment. 

 
The results of our study indicate that treatment with 

Nigella sativa oil offered significant protection against 

isoniazid induced hepatotoxicity. The beneficial effect of 

Nigella sativa oil is well evidenced by significant 

improvement in the liver function test which was also 

supported by the results of the histological examination. 

The findings suggest that Nigella sativa oil 

supplementation offers protective role in isoniazid 

induced hepatotoxicity. Further studies are warranted to 

elucidate the exact mechanism by which Nigella sativa 

offers hepatoprotection. 
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