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Abstract
This study was conducted to know Combined Isoniazid (ISN) and Rifampicin (RIF) induced
Hepatotoxicity and emeliorative effects of Withania somnifera and Vitamin E against the toxixcity.
Healthy male Wistar rats were divided into four groups consisting of 6 in each.. The experimental study
was designed as follows: Group 1-Control, Group II-ISN@50mg/kg body wt + RIF@100mg/kg body wt
once daily orally for 21 days, Group IIIISN@50mg/kg body wt + RIF@100mg/kg body wt once daily
orally for 21 days + Withania somnifera@1000mg/kg feed daily for 21 days, Group IV-ISN@50mg/kg
body wt + RIF@100mg/kg body wt once daily orally for 21 days + vitamin E@300mg/kg feed daily for
21 days. The blood was collected for estimation of serological parameters and tissues were collected for
histopathological studies. The serum AST, ALT and GGT activities were increased significantly in group
II. Enhanced lipid peroxidation (TBARS and GSH) in tissues was observed indicating oxidative damage.
Histopathological changes were noticed significantly in liver of group II rats. The groups III and IV
showed significant improvement in all parameters and tissue changes in comparison to group II by the
ameliorative effects of Withania somnifera and vitamin E.
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Introduction
Isoniazid (ISN) and Rifampicin (RIF) are the major drugs used for treatment of tuberculosis
(TB). Isoniazid kills actively growing tubercle bacilli [1] and Rifampicin has bactericidal
activity against M. tuberculosis [2]. Drug-induced reactions are a major problem, because of
involvement of reactive metabolites [3]. Rats have been successfully used as laboratory models
to investigate isoniazid and rifampicin induced hepatotoxicity models [4-6]. Protective attempts
to overcome the liver damage resulted by ISN and RIF is essential to continue the use of above
drugs indiscriminately to combat tuberculosis. Of the ameliorating agents, Withania somnifera
(Indian ginseng, or winter cherry) is used as an aphrodisiac, liver tonic, anti-inflammatory
agent and antioxidant [7]. Vitamin E complex is the most powerful antioxidant in the lipid (fat)
phase [8]. Hence the present study under taken to know the combination effect of two antioxidants agents against the hepatotoxicity induced by ISN and RIF.
Materials and Methods
Male Wistar rats, weighing 175-260mg were procured from National Center for Laboratory
Animal Sciences, National Institute of Nutrition (NIN), Hyderabad for the present
experimental study and the experiment was carried out according to the guidelines and prior
approval of Institutional Animal Ethics Committee (Approval No. 6/2008). Animals were
divided into four groups consisting of 6 in each and the experimental design as follows.
Group I: Control
Group II: Isoniazid @ 50mg/kg body wt + Rifampicin @100mg/kg body wt once daily orally
for 21days.
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Group III: Isoniazid @ 50mg/kg body wt + Rifampicin @100mg/kg body wt once daily
orally for 21 days + Withania somnifera @1000mg/kg feed daily for 21 days.
Group IV: Isoniazid @ 50mg/kg body wt + Rifampicin @ 100mg/kg body wt once daily
orally for 21 days + vitamin E @ 300mg/kg feed daily for 21 days.
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Whole blood was collected from retro-orbital venous plexus
in sterile serum vacutainers after fasting the animals for 12hrs
for the estimation of ALT, AST, GGT. All the animals were
observed for exhibition of clinical symptoms if any and at the
end of the experiment all were euthanized by CO2 and a
systematic and detailed necropsy was conducted on all the
animals. The gross pathological changes were noted and 0.5
grams liver issue was collected for estimation of anti-oxidant
profile like TBARS [9] and GSH [10]. Liver was collected and
preserved for histopathological examination. The preserved
tissues in 10% neutral buffered formalin were trimmed for
uniform size and shape and kept overnight for washing. The
tissues were dehydrated in ascending grades of alcohol and
cleared in xylol and further transferred to paraffin for
embedding. Paraffin blocks were prepared and 5 µ size
sections were cut by Rotary microtome (Lieca, Germany).
The sections were lifted on precoated clean, greese free slides
and kept overnight for drying in the incubator at 370C.
Sections were stained by routine Haematoxylin and Eosin
staining method described by [11, 12]. The stained sections were
examined under light microscope for histological changes.
The data of various parameters were subjected to statistical
analysis by one way ANOVA described by [13].
Result and Discussion
In the present study, group II (combination of ISN+RIF)
showed a significant (P<0.05) increase in the activity of AST,
ALT, GGT and TABRS and significant (P<0.05) decrease in
the GSH concentration when comparison to other groups at
different time intervals. The Withania somnifera (G III) and
vitamin E (G IV) fed groups showed significant improvement
in all the parameters when compare to other groups (TABLE
No.1) these results are well supported by marked alteration in
the histopathology of liver sample. The higher concentration
of TBARS in the toxic group (II) indicated the increased lipid
peroxidation. Lipid peroxidation is a complex and natural
deleterious process, might be associated with cellular damage.
The TBARS values in groups III and IV were lower than
toxic group and higher than the control group. The
concentration of GSH in toxic group (II) showed a significant

(P<0.05) lower in comparison to other groups, while
treatment groups (III and IV) showed significant higher than
toxic group but lower than control group. Increased level of
TBARS (a marker for oxidative stress), reduction in the GSH
concentration is indication for increased oxidative stress in
ISN+RIF treatment group [14]. These results suggest that
oxidative stress and lipid peroxidation are involved in
isoniazid plus rifampicin-induced hepatoxicity. These results
are further supported by elevated levels of liver enzymes like
AST, ALT and GGT at different time intervals in the group
(II). The concentrations of AST, ALT, GGT, TBARS and
GSH in the ameliorative groups differed significantly from
the control group but did not differ from each other which
might be due to their antioxidant effects. The present findings
are in agreement with earlier report [15, 16].
Histological sections of liver in toxic group revealed enlarged
portal tracts and infiltrated with mononuclear cells
predominately lymphocytes (Fig.1). Lymphocytes were
scattered in few areas within the liver lobule. Severe
sinusoidal congestion (Fig.2) and mild congestion of central
vein was noted. Severe fatty changes (Fig.3) were recorded in
the periportal region. Moderate swelling and ballooning of
hepatocytes tending to hydropic degeneration and individual
hepatocytes revealed moderate to severe necrosis (Fig.4). The
treatment group III and IV animals revealed mild infiltration
of mononuclear cells in and around portal triads with mild
sinusoidal congestion. Structural details were intact (Fig.5, 6)
and mild fatty changes were evident. The histological changes
resulted might be attributed to the toxic metabolite of
isoniazid which is released after acetylation. Acetylhydrazine
is a reactive metabolite, which binds to and damages cellular
macromolecules in the liver. Rifampicin is an inducer of
microsomal metabolizing enzymes which enhance the
metabolism of isoniazid in turn causing release of toxic
metabolite. INH metabolite hydrazine is implicated in
inducing fatty change/steatosis by altering the hepatic gene
expression profile favouring production and intracellular
transport of hepatic lipid over the removal of fatty acid
metabolites. The present findings are in accordance with the
earlier report [17- 20].

Table 1: Mean±S.E values of AST, ALT, GGT, TBARS and GSH in different groups.
Groups
AST(IU/L)
ALT(IU/L) GGT(IU/L) TBARS (n moles/gm of protein)
I
41.26±0.17 a
14.09±0.31 a
1.39±0.11 a
75.90±1.20 a
II
89.70±16.60d 40.60±10.65c 3.68±0.82 c
126.18±7.16 c
III
65.03±8.44 b
20.24±2.75 b
2.76±0.25b
96.09±1.18 b
IV
74.68±11.97c 24.55±4.93 b
2.63±1.76 b
98.06±1.75± b
Means bearing common superscripts did not differ significantly (P<0.05)

Fig 1: Liver showing sinusoidal congestion & enlarged portal tracts
with infiltration of mononuclear cells predominately lymphocytes in
group II. HE × 200
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GSH (mg/gm of protein)
27.85±0.43 c
11.69±0.23 a
19.95±0.13 b
19.87±.0.20 b

Fig 2: Liver showing severe sinusoidal congestion and mild
congestion of central vein in group II. HE × 200
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Fig 3: Liver showing severe fatty change in periportal areas in group
II. HE x 400.

Conclusion
The oxidative stress might be attributed to the toxic
metabolites of the isoniazid and rifampicin. The gross and the
histological changes in the study might be due to the toxic
reactive metabolites of the drugs, which bind to cellular
macromolecules and release or form toxic free radicals that
inturn caused the tissue damage. Supplementation of Withania
somnifera (1%) resulted in significant improvement in the
parameters might be due to the antioxidant, antistress, liver
tonic and anti-inflammatory properties. Supplementation of
vitamin E (0.3%) resulted in significant improvement in the
parameters which can be attributed to the antioxidant and
anti-dyslipidaemic effects. Elevation of tissue TBARS and
reduction of GSH in the study might be due to increased lipid
peroxidation due to toxic reactive metabolites of the drugs.
Therefore, the present study indicated that Withania
somnifera @ 1000mg/kg feed and vitamin E @300mg/kg feed
were effective in counteracting the toxic effects of the
antitubercular drugs but not up to the required levels. Keeping
this in view, further studies can be advocated using different
dose rates and different routes of administration to overcome
the affects of antitubercular drugs.
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Fig 4: Liver showing sinusoidal congestion, fatty changes and
necrosis of Hepatocytes in group II. HE × 200

Fig 5: Liver showing mild sinusoidal congestion, mild infiltration in
portal tract and mild fatty changes in group III. HE × 200

Fig 6: Liver showing mild sinusoidal congestion, mild infiltration of
mononuclear cells in portal tract with intact structural details in
group IV. HE × 200
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