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Background: Isoniazid (INH) is the drug of choice for treatment of tuberculosis (TB) and it
is a well-known cause of acute clinical liver injury which can be severe and sometimes fatal.
The study was designed to investigate the effects of Saccharum officinarum L. juice on
oxidative liver injury due to INH in mice. Methods: This was a laboratory based
experimental study. Thirty mice were divided into three groups, containing 10 mice each.
Group A being the control; group B and C were experimental and were treated orally with
INH 100 mg/kg per day and INH 100 mg/kg per day plus Saccharum officinarum L. juice 15
ml/ kg per day respectively for a period of 30 days. Blood samples were taken at 30 th day by
cardiac puncture under anaesthesia and liver in each was taken out for microscopic
examination. Results: INH treated mice showed; rise in serum ALT, AST, ALP and total
bilirubin levels (Mean±SEM), while group C mice treated with Saccharum officinarum L.
juice significantly decreased the levels of these biochemical parameters. The histopathological examination of groups A showed normal liver structure which was deranged in
(INH) group B, whereas group C showed significant recovery in histological structure.
Saccharum officinarum L. constituents, especially flavanoids and anthocyanins have strong
antioxidant properties which provides hepatoprotection against oxidative liver injury
produced by INH. Conclusion: INH-induced liver injury is associated with oxidative stress,
and co-administration of Saccharum officinarum L. juice (15 ml/Kg bw) may reduce this
damage effectively in mice.
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INTRODUCTION
Isoniazid is the drug of choice for treatment of
tuberculosis (TB) and is used for the prophylaxis
and treatment of the disease which is caused by
Mycobacterium tuberculosis1 , it was introduced
in 1952 and contributed greatly to decrease the
morbidity and mortality of tuberculosis. 2 INH is a
well-known cause of acute clinical liver injury
which can be severe and sometimes fatal. 3
The incidence of liver toxicity is 2.6%
with isoniazid and rifampicin co-administration
and 1.6% with isoniazid alone. 4 The mechanism
of hepatic damage produced by isoniazid is not
clearly understood. Recent studies include
production of oxidative stress by isoniazid as a
cause of hepatic damage. Free radicals damage
the hepatocytes by lipid peroxidation. 5–7
There is an increase in lipid peroxidation
accompanied by an increase in transaminases,
alkaline phosphatase and bilirubin levels
associated with daily intake of isoniazid coupled
with a decrease in antioxidants, i.e., thiols, catalase
and superoxide dismutase in liver and blood. 8
Garlic, carotenoids8 and Cassia fistula (amaltas)9
have strong antioxidant properties and have been
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used in INH and rifampicin induced hepatotoxicity
in animal models. This suggests the role of
antioxidants in protecting free radical induced
injury by INH.
Saccharum officinarum L., commonly
known as sugar cane is a tall grass native to
tropical regions of Asia. 10 It has been used as a
folk remedy for arthritis, bedsores, boils, cancer,
colds, cough, diarrhoea, dysentery, fever, hiccups,
inflammation, laryngitis, sore throat and wounds
for centuries. Its main properties being that of an
antiseptic and bactericide, it has also been used as
a cardiotonic, diuretic, and laxative. 11
It has been reported to possess
antioxidant12 , anti-cancerous and anti-proliferative
properties13,14. Different extracts of sugarcane are
reported to have cholesterol lowering and
antiplatelet effects15 along with prevention of
injury in brain16.
Sugarcane juice is a rich source of
antioxidant compounds, i.e., polyphenolics
predominantly falvonoids. 17 The present work was,
therefore, designed to evaluate the effect of
Saccharum officinarum L. on isoniazid induced
hepatotoxicity.
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MATERIAL AND METHODS
This was a laboratory based experimental animal
study. A total of 30 adult male albino mice,
obtained from Veterinary Research Institute (VRI)
Lahore, were randomly divided into three groups,
each
containing ten
mice.
Before
the
commencement of experiment all the animals were
kept for one week for acclimatization, at a
temperature 25±2 ͦ C, relative humidity 50±5% and
12 hour light and dark cycle. The animals were fed
on standard mouse diet and tap water ad libitum. The
body weight of animal was recorded in the beginning
and then regularly at weekly intervals.
The experiment was started after a period
of 1 week of acclimatization. The animals were
randomly allotted to three groups A, B and C
containing 10 animals each. Group A was labelled
as control and received no drug, Group B received
isoniazid 100 mg/kg/day for 30 days orally and
Group C was given Saccharum officinarum L.
juice at a dose of 15 ml/kg/day orally along with
isoniazid at a dose of 100 mg/kg/day orally for 30
days. The experiment was terminated on 30th day.
The stock solution of INH was prepared
by dissolving 2500 mg of the drug in 250 ml of
distilled water; thus, each ml of solution contained
10 mg of it. The solution containing 100 mg/kg/bw
of the drug was administered to each mouse daily.
Following procedure was used to preserve
and standardize Saccharum officinarum L. juice at
PCSIR laboratories, Lahore.
Sugar cane stems were cut into uniform
lengths about 0.4 m long, these were then washed
with plain water to remove any contaminants from
the surface. A three-roller power crusher after
rinsing with water was used to extract the juice.
Fresh juice was poured in a sterilized container
(ice was not added) and just after being filtered by
a muslin cloth it was pasteurized at 85–90 °C for
five minutes. The pH of pasteurized juice was
adjusted to ≤4.00. After pasteurization all the waxy
material was removed and the juice was hot filled
in sterilized glass bottles with air tight plastic caps.
No conventional food preservative was added at
any stage of the standardization. Bottles were
stored in the refrigerator at 3–4 °C. 18
Each mouse was anesthetized by cotton
wool soaked with ether and placed in a bell jar.
Blood for estimation of biochemical markers was
obtained through cardiac puncture and collected in
sterile vacoutainer with gel. Serum samples were
separated and collected after centrifugation at 3000
rev/min for 20 min, using bench top centrifuge and
stored in eppendorf tubes which were labelled

accordingly and kept at -20 ͦ C until used for
biochemical estimation.
ALT, AST, ALP and total bilirubin levels
were estimated using commercially available kits
(Randox of UK). After being anesthetized, the
mouse was dissected and liver was exposed. The
specimen of slices of liver from each animal were
obtained and preserved in 10% formalin solution.
The data was entered and analysed using
SPSS-18.0. Mean±SEM was given for quantitative
variables. One way ANOVA (Analysis of
Variance) was applied to observe differences
among groups. Post Hoc Tukey test was applied to
observe mean differences among the groups. A pvalue of ≤0.05 was considered as statistically
significant.

RESULTS
We found a significantly increased (p=0.001) level
of serum ALT in mice of group B (INH) as
compared to group A (control). When compared to
group B these levels were significantly reduced
(p=0.001) in mice of group C (INH+Saccharum
officinarum L. juice).
Our results showed a significantly increased
(p=0.012) level of serum AST in mice of group B as
compared to group A (control). When compared to
group B these levels were significantly reduced
(p=0.014) in mice of group C (INH+Saccharum
officinarum L. juice). We observed that INH caused
significantly increased (p=0.032) level of serum ALP
in mice of group B as compared to group A (control).
When compared to group B these levels were
significantly reduced (p=0.003) in mice of group C.
Our results showed that INH caused
significantly increased (p=0.026) level of serum total
bilirubin in mice of group B as compared to group A
(control). When compared to group B these levels
were significantly reduced (p=0.043) in mice of
group C. In histo-pathological studies of liver, the
control group A showed normal gross appearance,
i.e., reddish brown colour of liver having smooth
surfaces, microscopically normal lobular appearance
having normal central vein, radiating cords of
homogenously stained hepatocytes with a central
nucleus and normal portal tract in most of them
(Figure 1). Group B mice which received INH,
showed moderate to severe liver damage
characterized by vacuolar spaces in cytoplasm
characterized as vacuolar degeneration, congested
central vein and heavy periportal inflammation
(Figure 2&3). Group C mice who received INH and
sugar cane juice showed significant recovery towards
normalcy characterized by regenerating hepatocytes,
mild periportal inflammation and only minor amount
of congestion (Figure 4).
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Figure-1: Photomicrograph of mouse liver showing
normal morphology Portal vein (PV), Hepatic artery
(HA), Bile duct (BD), Hepatocytes (H).

Figure-4: Photomicrograph from group C
showing portal triad clear of inflammatory cells
and hepatocytes with normal morphology.
Table-1: Mean±SEM values of different ALT, AST,
ALP, total serum bilirubin in all groups (n=10).
Parameter
Group A
Group B
Group C
76.20±7.07 265.00±57.60** 83.00±6.86**
ALT (U/L)
56.00±6.06 156.40±42.51** 58.00±3.67**
AST (U/L)
160.10±11.94 220.20±22.43* 142.20±11.59**
ALP (U/L)
Total bilirubin
0.72±0.12
1.30±0.21*
0.76±0.09*
(mg/dl)
*p<0.05, **p<0.01

DISCUSSION

Figure-2: Photomicrograph from group B
showing congested central vein (CV) and vacuolar
degeneration (VD) of hepatocytes (H)

Figure-3: Photomicrograph form group B
showing severe periportal inflammation, i.e.,
inflammatory cells (IC) around portal triad
consisting of portal vein (PV), bile duct (BD)
and hepatic artery (HA)
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Isoniazid currently being the standard therapy for
tuberculosis, has hepatotoxicity as its most
important adverse effect. 19 As liver is associated
with the detoxification of drugs it is particularly
susceptible to damage by reactive oxidative
species. It has been reported by several studies that
there is involvement of oxidative stress in the
mechanism of INH induced hepatotoxicity. Free
oxygen radicals produce injury by lipid
peroxidation of plasmalemma of hepatocytes. 19–21
Plant derived antioxidants such as vitamin E,
vitamin C, polyphenols including flavanoids,
apigenins, luteolin, anthocyanins and catechins are
being increasingly recommended as important
healthy dietary factors.13
Commonly flavanoids are included in our
diet as they are natural components of most of the
vegetables, beans and fruits. Polyphenolic
compounds and flavanoids are being proposed as
new emerging therapeutical option for the
treatment of various pathologies.22 Apigenin and
luteolin classified as flavanoids have been
discovered to exhibit potent activity against
oxidative stress.23,24
This
study
documented
the
hepatoprotective effects of Saccharum officinarum
L. juice (S.O) in isoniaizd (INH) induced
hepatotoxicity. Liver enzymes are primary markers
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of liver damage and get deranged before the
histological changes are apparent. Statistically
significant elevation in the levels of serum ALT,
AST, ALP and total bilirubin were observed in
group B when compared to those of groups A. Coadministration of sugarcane juice along with
isoniazid in group C animals maintained the levels
of these enzyme markers towards normalcy as
compared to group B. Our results are in
accordance with the both experimental5 and
clinical 25 studies.
The
histological
examination
of
preparations of the liver from group B showed
evident periportal inflammation with a large
number of inflammatory cells, while group A was
normal and showed nearly normal portal triads.
Similarly group C showed mild to moderate degree
of periportal inflammation indicating that the
coadministration of sugarcane with INH resulted in
reducing the toxic effects of INH on liver. These
findings are consistent with the results of other
studies.26–28
Histological examination of slides of liver
from group B revealed that there was ballooning
degeneration of hepatocytes having clear vacuolar
spaces. This finding was comparable to those
reported by different authors. 29,30
Evaluation of sugarcane juice for
antioxidant components has shown to contain high
content of polyphenolic compounds and
flavanoids; apigenin, luteolin and tricin were found
in the highest quantities. Bioactivity of tricin along
with apigenin and luteolin have been proposed to
be synergistic or additive in sugarcane juice.31
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CONCLUSION
INH-induced liver injury is associated with oxidative
stress, and co-administration of Saccharum
officinarum L. juice (15ml/Kg bw) may reduce this
damage effectively in mice.
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