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Background: To study the hepatoprotective effect of Ethanolic extract of Stem
Bark of Berberis lycium Royale in isoniazid (INH) induced hepatotoxicity in mice
model.
Methods: The study design was lab based randomized controlled in-vivo study
in mice conducted from 9th April 2014 till 9th May 2014 at animal house of
National Institute of Health, Islamabad. Group A was on normal diet and water
and hepatotoxicity was produced by giving isoniazid (50mg/kg BW) in mice of
Group B. Group C and D were given isoniazid (INH) plus low dose and high dose
of Ethanolic extract of stem bark of Berberis Lycium Royle respectively.
Results: INH induced hepatotoxicity was depicted by elevated serum LFT’s,
hepatocytic ballooning, severe steatosis and inflammation. Mice getting
concurrent treatment of INH, low and high dose of Ethanolic extract of Berberis
Lycium Royle showed decreased serum levels of biomarkers and their liver
sections manifested improved histological picture but more significant reduction
in toxic effects were observed in animals receiving high dose.
Conclusions: High dose of Ethanolic extract of stem bark of Berberis lycium
Royale showed more marked hepatoprotective activity as compare to low doses.
The hepatotoxicity of INH can be reduced by concurrent use of INH with
ethanolic extracts of Berberis Lycium Royle.
Keywords: Berberis lycium Royale, Hepatoprotective, Isoniazid (INH), LFT’s,
Steatosis

INTRODUCTION
Isoniazid (INH) is first line anti-tuberculosis drug.1
Evidence shows that it produces hepatotoxicity in 12% of
patients as serious adverse effect.2 Three mechanisms i.e
direct cell stress, specific immune reactions and direct
mitochondrial impairment are involved in drug induced
hepatotoxicity (DIH).3 Acetylhydrazine, a metabolite of
INH is the main culprit to induce hepatotoxicity.4 INH
induced hepatotoxicity is depicted by elevated serum
LFT’s (AST, ALT, ALP and total Bilirubin). Histological
sections of liver tissue showed hepatocytic ballooning,
steatosis, and inflammation.5-7 Previously various studies
have been carried out using extracts of Berberis Lycium
Royale for its hepatoprotective effect but it was done in
combination with other herbs. No research work has been
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done in isolation on Berberis lycium Royale. Our study
was planned to evaluate the protective effect of Low and
High doses of ethanolic extract of stem bark of Berberis
lycium Royale by measuring serum LFT’s and observing
histopathological changes of liver. Several experimental
works have proved hepatoprotective effect of Berberis
lycium Royle.8 Berberis lycium Royle is known by various
regional names like sumbloo, Barbery, ziarlargay.9 Active
constituent of stem bark is Berberine (4.2%).10 Berberis
lycium Royle has significant hepatoprotective effect.11 It
also have hypoglycemic potential.12 It is being used in
treatment of rheumatism, jaundice, and eye infections and
is very effective for headache, ear injury, and whooping
cough.13
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Our purpose of study was to explore the hepatoprotective
effects of Low and High doses of Ethanolic extract of stem
bark of Berberis lycium Royle independently on isoniazid
(INH) induced hepatotoxicity in mice model.

by Optimised standard method and total bilirubin by
Calorimetric method was done.17,18 After taking blood
samples mice were dissected to take out liver. Liver tissue
was sectioned and processed for histopathological
examination. Histological sections were assessed
qualitatively
and
quantitatively.
Qualitatively,
hepatotoxicity was recognized by change in colour and
appearance of liver on naked eye examination while
ballooning of hepatocytes, steatosis, and inflammatory
infiltrates were observed under 40X objective of
microscope. Semiquantitative morphological grading was
done by using Kleiner criteria for steatosis and hepatocytic
ballooning while modified HAI grading was used for
inflammatory changes. Statistical results were achieved by
using one way ANOVA test on SPSS 20. P <0.05 was used
as statistically significant.

METHODS
The lab based randomized controlled in vivo study done in
National Institute of Health (NIH) after approval from
RARE (Riphah Academy of Research and Education)
from April to May 2014. Fifity six healthy male albino
Balb/C mice, weighing 28-38g were randomly divided into
four groups. Group A: (n=14) control group received
normal diet and fresh water orally. Group B: (n=14) was
given INH 50mg/kg BW.14 Group C: (n=14) was given
INH 50mg/kg BW.14 and low dose Ethanolic extract 150
mg/Kg BW while Group D: (n=14) recieved INH 50mg/kg
BW.14 and high dose 200 mg/Kg BW of ethanolic extract
of stem bark of Berberis lycium Royle. Herb and the drugs
were given once daily through mouth for 1 month.

RESULTS
Effect of Berberis lycium Royale on serum Alanine
aminotransferase (ALT) levels

Stem bark of Berberis lycium Royle was locally collected,
dried and powdered. It was authenticated by a botanists
from Peshawar university. Extract preparation was done
by using 1kg of dried fine powder. It was initially soaked
in ethanol at 25oC for 72 hours. Muslin cloth was used for
coarse filtration. While Fine filtration was carried out
through Whatman filter paper no.1. Filtrate was firstly
evaporated in open air and further evaporation was done
by using rotary evaporator at 40oC under reduced pressure.
The obtained dark brown extract was semi-solid and sticky
in consistency. Transparent air tight glass bottles were
used to store Ethanolic extract in refrigerator at
temperature of 2-8oC for future use. Yield of Ethanolic
extract was about 20% (20g was obtained from 100g).15

INH resulted in markedly raised level of serum ALT
(185.1±65.32) in mice of Group B as compared to Group
A (53±4.99), but these levels were reduced in mice of
Group C (94.6±14.34) and more significantly reduced in
(H.E) group (55±3.89) treated with INH and Berberis
lycium Royale (Table 1).
Effect of Berberis lycium Royale on serum Aspartate
aminotransferase (AST) levels
Results depicted that serum AST was significantly
increased (p <0.001) in mice of Group B given INH only
as compared to Group A, but these levels were markedly
reduced in mice of Group C and further reduced in Group
D treated with INH and Berberis lycium Royale.

Blood samples were collected at day 0 for baseline, at day
15 for progress of research and finally at 30th day of
experiment for serum LFT’s. Each time 2 ml of blood was
taken through cardiac puncture, serum separated after
centrifugation and stored in serum cups at -20°C till further
estimation of LFT’s.16

Effect of Berberis lycium Royale on serum Alkaline
phosphatase (ALP) levels
Serum ALP level was greatly increased (p <0.001) in mice
of Group B given INH as compared to Group A. ALP
levels were found to be reduced in Group C with more
marked reduction in Group D treated with INH and
Berberis lycium Royale.

AST, ALT and ALP kits were purchased from (Merck
pharma) while total bilirubin by (Spectrum Diagnostics).
Estimation of serum ALT and AST by IFCC method, ALP

Table 1: Comparison of Liver Function Tests (LFT’s) in different groups.
Animal group no. (n=10)
Group A
Group B
Group C
Group D
p-value

T. Bil (mg/dl)
(0-0.9mg/dl)
0.10±0.0
1.30±0.070
0.76±0.246
0.16±0.108
<0.001*

ALT (U/L)
(17-77 U/L)
53±4.99
185.1±65.32
94.6±14.34
55 ± 3.89
<0.001*

AST (U/L)
(54-298 U/L)
107.1±18.46
431.9±57.32
202.3±35.65
109.4±15.06
<0.001*

ALP (U/L)
(35-96 U/L)
88.6±1.24
175.6±30.89
110.3±13.21
90.9±9.18
<0.001*

*= p - value Significant
(ALT= Alanine aminotransferase, AST= Aspartate aminotransferase,
ALP=Alkaline Phosphatase, T. Bil=Total Bilirubin)
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Table 2: Post-hoc comparison of total bilirubin and ALT between the groups.
Group comparisons
Group A vs. Group B
Group A vs. Group C
Group A vs. Group D
Group B vs. Group C
Group B vs. Group D
Group C vs. Group D

Total Bilirubin
Mean difference
-1.18
-0.66
-0.06
0.5
1.1
0.6

Column1
p-value
<0.001*
<0.001*
0.974
<0.001*
<0.001*
<0.001*

ALT
Mean difference
-131.1
-41.6
3
88.5
133.1
44.6

Column2
p-value
<0.001*
0.078
1
<0.001*
<0.001*
0.048*

Table 3: Post-hoc comparison of AST and ALP between the groups.

Group A vs. Group B
Group A vs. Group C
Group A vs. Group D
Group B vs. Group C
Group B vs. Group D
Group C vs. Group D

Mean difference
-322.8
-95.2
3.7
226.6
355.7
129.1

p-value
<0.001*
0.247
1
<0.001*
<0.001*
0.044*

Mean difference
-86
-21.7
-0.8
63.3
84.2
20.9

p-value
<0.001*
0.849
1
0.015*
<0.001*
0.868

*= p- value Significant (ALT= Alanine aminotransferase, AST= Aspartat aminotransferase, ALP=Alkaline Phosphatase, T. Bil=Total
Bilirubin)

Effect of Berberis lycium Royale on serum total bilirubin
levels

portal tract, central vein, and radiating cords of
hepatocytes (Figure 1).

Raised serum total bilirubin levels were observed in Group
B given INH only as compared to control Group A. But
raised bilirubin level was reduced in Group C followed by
significant reduction (p <0.001) in Group D both treated
with INH and Berberis lycium Royale).

Group B mice given INH only caused severe
hepatotoxicity showing severe steatosis, prominent
hepatocytic ballooning and severe heavy inflammatory
infiltrates (Figure 2).

Histopathological examination

Figure 2: The section of liver specimen of drug treated
group showing severe steatosis and portal
inflammation (A)- H and E stain, 40X.
Figure 1: The section of liver of an animal no. 1 of
control group C showing [Hepatocytes (A), Central
vein (B), Sinusoid space (C)] H and E stain, 40X.
Color of liver was reddish brown with smooth surfaces. H
and E preparations of liver sections of Group A showed
normal gross appearance on histological examination i.e.
microscopically normal lobular appearance having normal

Histopathological examination of H and E preparations of
liver sections of ethanolic extract treated group showed
reversal of severe inflammation to mild portal, perivenular
and intralobular inflammation. Mild steatosis and few
ballooned cells were observed in Group C. Minimal
hepatocytic ballooning, minimal inflammation and
minimal steatosis was observed in Group D (Figure 3).
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Figure 3: The section of liver specimen of ethanolic
extract treated group showing mild steatosis and mild
portal inflammation- H and E stain, 40X.
DISCUSSION
The study was conducted to detect INH induced
hepatotoxicity by quantitative estimation of serum LFT’s
and to observe the hepatoprotective potential of ethanolic
extract of Berberis lycium Royale in vivo in mice.
INH produced highly deranged serum LFT’s (ALT, AST,
ALP and total bilirubin) due to hepatotoxicity and liver
tissue sections revealed severe steatosis, hepatocytic
ballooning and inflammation in Group-B animals with a
significant difference in values as compared to Group A
animals. Serum T. Bilirubin was increased to 1.30±0.070
mg/dl (p<0.001), serum ALT to 185.1±65.32 mg/dl
(p<0.001), serum AST to 431.9±57.32 mg/dl (p<0.001)
and serum ALP to 175.6±30.89 mg/dl (p<0.001). Similar
results were also observed by Hassan in 2012 while
inducing hepatotoxicity in rabbit by using isoniazid.5
Issabeagloo in 2012 also recorded similar findings by
inducing hepatotoxicity in rats with combination of
isoniazid and rifampicin.19 Hepatotoxicity due to antitubercular drugs is established to be mediated through free
radical damage and oxidative stress to hepatocytes.20 It is
recognized that in sub-acute and chronic inflammation,
reactive oxygen species (ROS) play a main role in
modulating the inflammatory response and subsequent cell
and tissue injury. Antioxidants are documented as
probable protective agents in diminishing the oxidative
damage of cells from ROS and hamper the progress of
many diseases.21 Herbal medicine is popular since ancient
times due to its comparatively better safety profile.22
Medicinal plants have been shown to exert antiinflammatory, anti-stress and anti-cancer effects by
modulating the immune function.23,24 Among many of the
herbs, Berberis lycium Royle, is found to be
hepatoprotective.8 Berberis lycium is broadly used for the
cure of various ailments. Herb consists of major alkaloid
berberine.25 Berberine boosts up the immune performance
of human body.26 Our study was designed to explore the
hepatoprotective effect of ethanolic extract of Berberis
lycium Royle. Our study results showed that ethanolic
extract of stem bark of Berberis lycium Royle has
significant hepatoprotective activity (p <0.001) in dose-

dependent manner. High dose of extract (200mg/kg body
wt.) lowered serum LFT’s level to a greater extent as
compared to low dose (150mg/kg body wt.). Significant
elevation was noticed in levels of serum LFT’s in group B
which was given INH as compared to group A mice which
received no medications. Raised serum LFT’s are
diagnostic markers of hepatotoxicity.27 Combined
administration of low and high dose of Berberis lycium
Royle ethanolic extract with INH in group C and D
restored serum LFT’s towards normal level as compared
to group B. It was most probably due to anti-oxidant
activity of Berberis lycium Royle. Our research results
were found in concordance with study done by Ahmed and
his fellows in 2008 on crude powder and methanolic
extract of Berberis lycium Royle by using paracetamol for
induction of hepatotoxicity in rabbits.28 Our study results
were also found in correlation with work done by Ahmed
in 2009 while doing research on Biochemical studies on
Berberis lycium Royale and Analysis of its Extracts for
Bioactivity showing higher antimicrobial and wound
healing activities of methanolic and ethanolic extract of
root bark as compare to aqueous extract.29
Histopathological studies of liver sections have not been
done regarding hepatoprotective role of ethanolic extract
of Berberis lycium Royle. Our study showed yellow
discoloration and greasy appearance of liver specimens in
Group B given INH. Similar observations were recorded
by Imber in 2002 while having research on hepatic
steatosis and its relationship to liver transplantation.30
Steatosis is basic histopathological feature of drug induced
liver injury (DILI). Our research showed moderate to
severe steatosis in most mice of Group B (Figure 2).
Similar histopathological results were also observed by
Hassan in 2012 while inducing hepatotoxicity in rabbit by
using isoniazid.5 Mice given ethanolic extract of Berberis
lycium Royle showed reverse of steatotic changes
produced by INH giving proof of hepatoprotective
potential of ethanolic extracts of Berberis lycium Royle.
Hepatocytic ballooning is also an important marker to
distinguish simple steatosis from steatohepatitis.31 Our
study showed prominent ballooning in most of heptocytes
of Group B given INH only which correlate with the
research done by Maryam in 2010 who induced
hepatotoxicity in rabbits by isoniazid.6
Our study results depicted that ethanolic extract of
Berberis lycium Royale markedly reversed hepatocytic
ballooning with better reversal in high dose ethanolic
extract treated group as compare to low dose ethanolic
extract treated group.
Group B given only INH showed severe inflammation of
hepatocytes. Our results are in accordance with the study
done by Hassan in 2012 while inducing hepatotoxicity in
rabbit by using isoniazid.5 Our research results showed that
ethanolic extract of Berberis lycium Royale drastically
reverse inflammatory changes (p<0.001) with more best
reversal seen with high dose ethanolic extract group (H.E).
Histopathological findings due to INH induced
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hepatotoxicity were improved after giving combination of
INH with ethanolic extract of Berberis lycium Royle
(Figure 3). Hepatoprotective effect may be due to the
flavonoids or polyphenolic compounds, which are ethanol
soluble and present in many herbs. Flavonoids and
polyphenolic compounds have strong antioxidant activity,
which has hepatoprotective role against free radical
injury.32 No study has been done on ethanolic extract of
stem bark of Berberis lycium Royale regarding
hepatoprotective activity. Our study results proved the
hepatoprotective effects of ethanolic extract of stem bark
of Berberis lycium Royale.
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10.

11.
CONCLUSION
This in vivo study provides the evidence of INH induced
hepatotoxicity and hepatoprotective activity of ethanolic
extract of stem bark of Berberis lycium Royale. INH
induced hepatotoxicity can be reduced successfully by
concurrent administration of INH and ethanolic extract of
stem bark of Berberis lycium Royale.
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