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LETTER TO THE EDITOR

EFFECT OF OCIMUM SANCTUM (OS) LEAF EXTRACT ON
HEPATOTOXICITY INDUCED BY ANTITUBERCULAR
DRUGS IN RATS

Sir,

((((( Received on June 21, 2003Received on June 21, 2003Received on June 21, 2003Received on June 21, 2003Received on June 21, 2003 )))))

antitubercular drugs in rats. At the same
time the therapeutic effect of  OS leaf
extract on reversal of hepatotoxicity was
also studied.

Healthy adult albino rats of either sex
of Wistar strain weighing 150 to 250 g were
used after approval of the Institutional
Ethics Committee.  They were kept on
standard pellet diet and were allowed free
access to food and water. The doses of anti-
tubercular drugs (isoniazid (I)-27 mg/kg/day,
rifampicin (R)-54 mg/kg/day, pyrazinamide
(Z)-135 mg/kg/day) were extrapolated from
daily human dose using the conversion
table based on body surface area (8). All
the three drugs were obtained from Plethico
Pharmaceuticals  Ltd.  Indore.  Ocimum
sanctum leaves  were  co l lected  af ter
authentication by pharmacognosist. Air
dried powder of Ocimum sanctum leaves was
extracted  by  perco lat ion at  room
temperature with 70% ethyl alcohol. The
extract was concentrated under reduced
pressure (bath temperature 50°C) and
finally dried in vaccum desiccator. The
residue of Ocimum sanctum leaf extract
was dissolved in propylene glycol at a
concentration of 100 mg/ml and was used
in the experiment (7). OS leaf extract was
administered in the dose of 200 mg/kg/day

Drug induced hepatotoxicity is a major
form of iatrogenic disease. The combination
of isoniazid, rifampicin and pyrazinamide
is commonly used for chemotherapy of
pulmonary tuberculosis and all the three
are known to be potentially hepatotoxic (1).
Treatment of drug induced hepatotoxicity
is largely directed towards discontinuing the
of fending drug (2 ) ,  which is  most ly
undesirable in chemotherapy of tuberculosis.
Hence the need of  an easily available
hepatoprotective agent.

Ocimum sanctum (OS), popularly known
as Tulsi is a holy plant common to most
Indian households. Ancient Hindu literature
is abundant with the medicinal actions of
OS. Indian people can easily comply with
the daily dose of this holy plant. Ocimum
sanctum is  known to  possess  ant i -
inflammatory, antimicrobial and antidiabetic
activity (3, 4, 5). Ocimum sanctum leaves
have been shown to exert hepatoprotective
ef fect  in  the  models  o f  predictable
hepatotoxicity like paracetamol and carbon
tetrachloride induced liver damage in rats
(6, 7). However the effect of OS on the model
of unpredictable hepatotoxicity has not yet
been studied. Hence the present study has
been undertaken to study the effect of OS
leaf extract on hepatotoxicity induced by
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two groups were sacrificed by stunning
and livers removed for histopathological
examination.

Assessment of liver damage was done by
biochemical investigations of Serum alanine
aminotransferase (serum ALT) and Serum
aspartate aminotransferase (serum AST) by
Reitman and Frankel Method (9) and Serum
protein, Serum bilirubin and serum alkaline
phosphatase (serum ALP) by Biuret method
(10), Modified Jendrassik and Grofs method
(11)  and Kind and King method (12)
respectively. Histopathological assessment of
liver damage was done by using a method
of  scor ing  o f  the  structural  changes
described by National  health services
Maryland USA (13). Statistical analysis was
done in consultation with biostatistician
from department of preventive and social
medic ine  S .R.T.R.  Medical  Col lege ,
Ambajogai .  Al l  the  groups  were  f i rst
subjected to analysis of variance by using
oneway ANOVA; and unpaired ‘t’ test was
then applied for comparison between two
groups i.e. group III was compared with
group I, group IV, group V and group VI.
P<0.05 was taken as significant. As there
was no statistical difference between the two
control groups I and II, only one control
group i.e. group I of propylene glycol was
used for comparison.

Group III receiving antitubercular drugs
for 30 days showed significant fall in serum
protein level and rise in the levels of serum
bilirubin, serum ALT, serum AST and serum
ALP as compared to the control group. Co-
administration of OS leaf extract along with
the antitubercular  drugs s ignif icantly
prevented a l l  these  changes .  Mere

orally as this dose has been shown to be
hepatoprotect ive  in  other  models  o f
hepatotoxicity (6, 7). The animals were
div ided into  s ix  groups .  Each group
contained twelve animals. The groups were
treated as follows :

Group I : control i.e. propylene glycol
orally for 30 days.

Group II : control i.e. gum acacia orally
for 30 days.

Group III : (I + R + Z) suspension orally
for 30 days.

Group IV : (I + R + Z) suspension + OS
leaf extract 200 mg/kg orally
for 30 days.

Group V : (I + R + Z) suspension orally
for 30 days + no treatment
from day 31 to day 50.

Group VI : (I + R + Z) suspension orally
for 30 days + OS leaf extract
from day 31 to day 50.

Oral feeding was done by 18 gauze
blunted needle of 10 cm length with a small
solder ball applied around the tip and a
gentle bend just proximal to the solder.
Blood samples of animals from groups I, II,
III and IV were taken for liver function tests
by cardiac puncture under ether anaesthesia
and the livers removed for histopathological
examination on 30th day. Blood samples of
groups V and VI were taken on 40th day
from tail vein and on 50th day by cardiac
puncture for estimation of liver function
tests .  On 50th day animals  o f  these
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withdrawal of antitubercular drugs failed
to produce significant reversal of any of the
biochemical parameters within 10 days
(group V, 40th day). Treatment with OS leaf
extract for 10 days after withdrawal of
antitubercular therapy (group VI, 40th day)
significantly reversed only two biochemical
parameters i .e .  serum ALT and serum
bilirubin as compared to the group III. Mere
withdrawal  o f  ant i tubercular  drugs
significantly reversed only two parameters
i.e. of serum ALT and serum ALP within 20
days (group V, 50th day). On the other hand
treatment with OS leaf extract for 20 days
(group VI, 50th day) after withdrawal of
ant i tubercular  therapy s igni f i cant ly
reversed a l l  the  b iochemical  changes
as  compared to  group III  (Table  I ) .
Administration of antitubercular drugs for
30 days to group III produced changes of
degenerat ion,  necros is  and f ibros is
on histological examination of rat livers
(Fig. 1). Concurrent administration of OS
leaf extract to group IV preserved the

histological structure of liver (Fig. 2) by
s igni f i cant ly  reducing  the  scores  o f
degeneration, necrosis and fibrosis with
evidence  o f  s igni f i cant  regenerat ion.
In  group V for  which the  30  days
ant i tubercular  therapy was  merely
withdrawn for 20 days, only the scores of
f ibros is  and regenerat ion changed
significantly as compared to group III; the
other scores reversed slightly but the change
was not significant. Treatment with OS leaf
extract for 20 days after withdrawal of
antitubercular therapy to group VI 50th
day s igni f i cant ly  reversed a l l  the
histopathological scores as compared to
group III (Table II).

Co-administration of OS leaf extract
along with the anti – tubercular drugs
significantly prevented all the biochemical
and histological alterations caused by the
antitubercular drugs. Administration of OS
leaf extract was found to be more effective
than mere withdrawal of antitubercular

TABLE I : Effect of Ocimum sanctum leaf extract on liver function tests in anti tubercular drugs treated rats.

Group (n = 12) Serum total protein Serum bilirubin Sr. AST Sr. ALT Sr. ALP
(gm/dl) (mg/dl) (units/ml) (units/ml) (KA units)

Group I 7.6±0.50 2.1±0.32 31.0±2.30 35.16±0.80 11.0±0.89
Group II 7.7±0.40 2.0±0.22 32.1±3.20 34.26±0.50 11.5±0.66
Group III 5.0±0.036## 4.05±0.50### 75±2.91### 144±2.02### 42.6±0.99###

Group IV 7.5±0.56* 2.5±0.5* 33±1.53*** 30±0.58*** 11.5±0.77***
Group V 40th day 4.8±0.34 3.86±0.45 74.6±3.22 140±0.96 41±0.84
Group VI 40th day 5.08±0.27 2±0.28* 72±2.19 92±0.97*** 40±1.54
Group V 50th day 5.3±0.5 3.2±0.52 69.5±0.88 80.66±2.11*** 37.6±1.21**
Group VI 50 day 6.66±0.17** 1±1.24*** 28±2.79*** 29.8±2.15*** 11±1.99***

(All values are Mean ± SEM for each group.
One-way ANOVA revealed significant difference between the groups.
Unpaired ‘t’ test :–
# = Vs group I * = Vs group III
#,* = P<0.05 ##,** = P<0.01 ###,*** = P<0.001
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Fig. 1 : Photograph showing changes of degeneration, necrosis
and fibrosis in livers of rats fed on antitubercular drugs.

TABLE II : Effect of Ocimum sanctum leaf extract on histopathology score in antitubercular drugs treated rats.

Group (n = 12) Degeneration Necrosis Fibrosis Regeneration

Group I 0 0 0 0
Group II 0 0 0 0
Group III 2.1±0.48### 2.8±0.48## 2.5±0.43### 0
Group IV 0.5±0.22** 1.66±0.33* 0.83±0.4* 1.66±0.33***
Group V 50th day 1.5±0.22 1.0±0.26 0.66±0.33** 0.83±0.30*
Group VI 50th day 0.33±0.49* 0.66±0.30* 0.50±0.22** 1.0±0.33*

(All values are Mean ± SEM for each group.
One-way ANOVA revealed significant difference between the groups.
Unpaired ‘t’ test :–
# = Vs group I * = Vs group III
#,* = P<0.05 ##,** = P<0.01 ###,*** = P<0.001

drugs in reversing the biochemical and
histological changes. Oxidative stress has

been found to  be  the  most  important
mechanism in hepatotoxicity of antitubercular
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drugs (14, 15). OS leaf extract has been
found to significantly decrease the levels of
hepatic lipid peroxidase and increase the
levels of superoxide dismutase and catalase
(16). Pretreatment with OS leaf extract has
been found to prevent the radiation induced
deplet ion o f  g lutathione ,  g lutathione
peroxidase and superoxide dismutase and
to prevent increase in lipid peroxidation rate
(17). Antioxidant mechanism of OS leaf
extract has been found to play a role in its
anticataract activity (18).

Similarly, it  may be presumed that

ursol ic  ac id ,  which is  one of  the  key
const i tuents  o f  OS leaf  extract ,  i s
responsib le  for  inhibi t ion  o f  l ip id
peroxidation (19, 20). Membrane stabilizing
property of  OS has been shown to be
responsible for its hepatoprotective action
(21).

Thus though the exact mechanism of
hepatoprotective action of OS leaf extract
is not yet known, its antioxidant activity as
revealed in some earlier studies seems to
be  the  most  important  mode o f  i ts
hepatoprotective action. Further extensive

Fig. 2 : Photograph showing preservation of histological structure
of livers in rats treated with Ocimum sanctum leaf extract.
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studies and trials may find its role as a
hepatoprotective agent or as an adjuvant in

the management of antitubercular drugs
induced hepatotoxicity.
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