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ABSTRACT
Background: Oxidative stress plays an important role in chronic complications of diabetes,
cancer, liver disorder etc. The free radicals such as superoxide anions, hydrogen peroxides
are causing the oxidative stress and it involves the cellular damage. Evidences recommended
that the natural medicines from plant sources are treated to overcome the oxidative stress
complications. Objective: The aim of the present is to find the antioxidant activity of the
ethanolic extract of Terminalia catappa leaves and Terminalia chebula fruits in the doxorubicin
(DOX) induced toxicity rats. Methods: Oxidative stress is induced with a single dose of
doxorubicin and then the animals were treated with a dose of various concentration of ethanolic
extract of T. catappa leaves and T. chebula fruits (200, 300 mg/kg/b.w) for 21 days. After the
treatment, Lipid peroxide (LPO), Reduced glutathione (GSH), vitamin C, vitamin E, Glutathione-s-transferase (GST), Glutathione Peroxidase (GPx), Superoxide dismutase (SOD), catalase
levels are determined. Propranolol 25mg/kg is used as standard drug. Results: In the present
study, after the treatment of doxorubicin the levels of SOD, CAT, GSH, GST, GPX, vitamin C,
vitamin E levels are decreased and LPO level is increased. After the treatment of T. catappa
leaves and T. chebula fruits the levels were returned to the normal level. Conclusion: The
results proved that the ethanolic extract of T. catappa leaves and T. chebula fruits may protects
the cells from oxidative stress induced by the doxorubicin induced toxicity rats.
Key words: Oxidative stress, Enzymatic antioxidant, Non-enzymatic antioxidant, Doxorubicin,
Termianlia catappa, Terminalia chebulla.

INTRODUCTION
Numerous chemicals are produced by the plants in
different concentrations and the relation between
these phytochemical, which helps the plants to fight
against various diseases and insects. Due to the highly
expensive and side effects, the researchers are trying to
find the drugs from the plant sources without any toxic
effect. The various phytoconstituents are present in the
plants, the compounds have various biological activities.
The numerous plants and their parts are used for the
medicinal purposes from ancient times. In now-a-days
the researchers are trying to find the mechanism of
action of the phytoconstituents and developed the new
drugs, because these are inexpensive and have no side
effects.1
Terminalia catappa (T. catappa)
T. catappa belongs to the Combretaceae family. It
highly distributed in the warmer places of Asia. Its
other names are Indian almond, Malabar Almond and
Tropical Almond. The plant which contains the various
phytoconstituents, especially the leaves contains beta-

kaempferol, terflavin, gentisic acid and quercetin.
The leaves contain the anti-microbial activity,2,3
hepatoprotective activity and anti-diabetic activity.4
Terminalia chebula (T. chebula)
T. chebula belongs to the Combretaceae family.
The common name is Haritaki, in Tamil Ammai,
Amutam, Aritaki, Pethiyam and Varikkai. The tree
consists of fruits, bark and root. It contains various
phyotconstituents like triterpenoids, coumarin,
gallicacid, ethyl gallate etc.5 In an ancient time the
fruits are used to reduce the swelling and clean the
wounds and ulcers. The recent studies prove that the
fruits which have the molluscicidal activity,6 antiviral activity,7 anti-mutangenic activity, anti-cancer
activity8 and hepatoprotective activity.9
Hence, the present study is aimed to evaluate the
ant-oxidant activity of ethanolic extract of T. catappa
leaves and T. chebulla fruits in the doxorubicin toxicity rats.
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MATERIALS AND METHODS
Plant material and extraction
The fresh T. catappa leaves (MPP 001) and T. chebulla fruits (MPP 002)
were collected locally and authenticated by Botanist at Rapinat Herbarium,
St. Joseph College, Trichy, Tamil Nadu, India. The extraction of T. catappa
leaves and T. chebulla fruits are done by a hot percolation method with
Soxhlet apparatus. Ethanol is used as a solvent. About 100 gm of the powder
of the plant materials is extracted with 600 ml of ethanol. The extract is
concentrated to dryness under controlled temperature of 40–50°C.
Animal’s Male albino rats of 6–8 weeks age, weighing 150-180 g is used.
The animals are kept in clean, dry plastic cages and fed with standard
pellet diet and water. This study is carried out in the animal house of
Srimad Andavan Arts and Science College, Trichy and this study is
approved by the Institutional Ethical Committee. (CPCSEA Approval
No: 790/03/ac/CPCSEA) The animals are divided into nine groups with
six rats each.
Group I

:

Control (Standard diet)

Group II

:

DOX (1.5 ml/kg b.w) toxic control

Group III

:

Control + Ethanolic leaf extract of T. catappa alone
(300 mg/kg b.w)

Group IV

:

Control + Ethanolic fruit extract of T. chebula alone
(300 mg/kg b.w)

Group V

:

DOX + Ethanolic leaf extract of T. catappa (200 mg/kg b.w)

Group VI

:

DOX + Ethanolic leaf extract of T. catappa (300 mg/kg b.w)

Group VII

:

DOX + Ethanolic fruit extract of T. chebula (200 mg/kg b.w)

Group VIII

:

DOX + Ethanolic fruit extract of T. chebula (300 mg/kg b.w)

Group IX

:

DOX + Propranolol (25mg/kg b.w)

Table 1: Levels of SOD, CAT, GPx and GST in cardiac tissues of control and
experimental group of rats.
CAT
(nM of H2O2
consumed/
min/mg of
protein)

GPx
(µmol of GSH
consumed/
min/mg of
protein)

GST
(nM of CDNB
conjugated/
min/mg of
protein)

GROUPS

SOD
(U/mg/
protein)

I

4.93 ± 0.02a

4.06 ± 0.78a

3.10 ± 0.03a

72.54 ± 2.13a

II

0.63 ± 0.04

2.14 ± 0.07

b

0.26 ± 0.02

40.37 ± 1.08b

III

4.97 ± 0.03a

4.12 ± 0.91c

3.12 ± 0.01a

73.88 ± 2.12a

IV

4.94 ± 0.01

4.07 ± 0.67

a

3.10 ± 0.02

72.34 ± 1.06a

V

2.22 ± 0.26c

2.55 ± 0.08d

2.15 ± 0.02c

58.28 ± 2.07c

VI

4.12 ± 0.05

3.56 ± 0.09

d

2.96 ± 0.02

64.95 ± 1.52d

VII

2.99 ± 0.04e

2.89 ± 0.09f

2.18 ± 0.01c

60.42 ± 1.04e

VIII

4.79 ± 0.01

3.99 ± 0.38

d

2.99 ± 0.02

69.49 ± 2.15f

IX

4.91 ± 0.02a

4.09 ± 0.89a,c

3.12 ± 0.01a,c

72.32 ± 1.21a

b

a

d

f

b

a

e

g

Values are expressed as mean ± SD for six rats in each group
Values not sharing a common marking (a,b,c……) differ significantly at p ≤ 0.05
(DMRT)

Biochemical analysis
The antioxidant status is assessed in the cardiac tissue of the experimental
rats. A known weight of the tissue was homogenized in 0.1 M ice cold
tris–HCl buffer (pH 7.5) to give a 10% homogenate and used as the
source of anti-oxidants. The levels of LPO,10 GSH,11 GPx,12 SOD,13 GST,14
CAT,15 vitamin C16 and vitamin E17 are estimated at the end of the study.

Statistical analysis
Data were analyzed by one way analysis of variance (ANOVA) followed
by Duncan’s multiple range test (DMRT) using a commercially available
statistics software package (SPSS® for Windows, V. 17.0, Chicago,
USA). Results were presented as means±SD. P values <0.05 were
regarded as statistically significant.

RESULT AND DISCUSSION
Table 1 shows the levels of enzymatic (SOD, CAT, GPx and GST) and
Figure 1, Figure 2, Figure 3 and Figure 4 shows the non-enzymatic
anti-oxidants (LPO, GSH, vitamin C and vitamin E) in control and the
experimental groups. A significant decreased was noted in the level of
both enzymatic and non-enzymatic anti-oxidants were noted in DOX
induced rats and the LPO level is increased when compared with the
control. After the treatment of ethanolic extract of T. catappa leaves,
T. chebula fruits and isopropranolol increased the anti-oxidants level near
to the normal in a dose dependent manner. The higher concentration of
300 mg/kg of the extracts has a higher activity when compared to the
concentration of 200 mg/kg of the extracts of both the plants. According
to the present results, T. chebula fruits have a maximum effect than that
of the T. catappa leaves on enzymatic and non-enzymatic anti-oxidants.
In the extracts alone treated group results similar to the control group.
Pharmacognosy Journal, Vol 11, Issue 2, Mar-Apr, 2019

Figure 1: LPO level in plant extract treated and untreated rats.

The DOX in the cardiac muscles is converted into the semi quinone
form, this is toxic and short lived, it reacts with molecular oxygen and it
forms the ROS.18 DOX and its metabolites reduces the oxidant level and
produces the abnormal free radical generation in the heart.19 The previous
clinical studies also support the increased oxidative stress associated
with DOX causes the cardiomyopathy that leads to the heart failure.20 In
the present study, the enzymatic anti-oxidants of SOD, CAT, GPx, GST
and GSH levels are significantly (P<0.05) reduced in the DOX induced
animals. After the treatment of T. catappa leaves and T. chebula fruits the
levels of enzymatic anti-oxidants are returned back to the normal.
SOD is an effective anti-oxidant enzyme, it potentially converts the toxic
superoxide radical to H2O2.21 In the DOX treated rates, the toxin which
increases the lipid peroxidation and it increases the oxidative stress. This
reduces the anti-oxidants levels in myocardium. The similar changes are
also noted in the previous studies.22 After, the treatment of T. catappa
leaves and T. chebula the levels are increased. This may due to the reduction
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Figure 2: GSH level in plant extract treated and untreated rats
Values are expressed as means ± SD for six rats in each group
Values not sharing a common marking (a,b,c…… ) differ significantly
at p ≤ 0.05 (DMRT)

Figure 4: Vitamin E level in treated and untreated rats.
Values are expressed as means ± SD for six rats in each group
Values not sharing a common marking (a,b,c…… ) differ significantly
at p ≤ 0.05 (DMRT)

the present study, the level of CAT is reduced in the toxin DOX induced
rats. After the treatment of T. catappa leaves and T. chebula the levels are
returned back to the normal. This may due to the reduction of oxidative
stress by the extracts. The similar effect is noted in the Vennila and
Pugalendi (2010) in the sesamol treated rats. 24
GSH is an important free radical scavenger.25 Decreased level of GSH
reduces the ability of cells and thereby enhances the level of LPO. In the
present study, the levels of GSH is reduced in the DOX rats, it may due to
the increasing concentration of LPO. After, the treatment of T. catappa
leaves and T. chebula the levels are significantly (P<0.05) increased and it
return back to the normal.

Figure 3: Vitamin C level in plant extract treated and untreated rats.

Vitamin E is a lipid soluble and Vitamin C is a water soluble anti-oxidants, which are present in the cellular membranes. The vitamin E is
mainly involved in the suppression of free radicals and vitamin C is
involved in the recycling of vitamin E as the free radical scavenger. Vitamin E and vitamin C are maintained in the active form by GSH. The
levels of vitamin E and vitamin C are decreased in the DOX treated rats.
The levels are restored to the normal in T. catappa leaves and T. chebula
treated rats.

CONCLUSION
of oxidative stress in the T. catappa leaves and T. chebula treated rats.
These reduced oxidative stress may induces the antioxidant level. The
similar effect is noted in the sesamol treated DOX induced rats.23
CAT is an antioxidant enzyme, which is present in the tissues of the
heart, liver etc. It mainly involves the decomposition of H2O2. This H2O2
may damage the tissue, it was inhibited by the action of CAT enzyme. In
348

The results proved that the ethanolic extracts of T. catappa leaves and
T. chebula fruits may effectively regulate the enzymatic and non-enzymatic
antioxidant status in the DOX induced toxicity rats. It may be the reason
for its various pharmacological properties. On the basis of these findings
and other scientific evidences supports T. catappa leaves and T. chebula
fruits may be used to treat various disorders due to the imbalance of
antioxidant levels.
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T. catappa: Terminalia catappa; T. chebula: Terminalia chebula; DOX
: Doxorubicin: ; SOD: Superoxide dismutase; CAT: Catalase; GSH:
Reduced glutathione; GST: Glutathione-S-Transferase; GPx: Glutathione peroxidase; LPO: Lipid peroxide.
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SUMMARY
• Terminalia catappa Leaves and Terminalia chebula Fruits have been traditionally
used to treat various diseases. In the present findings it has been proved that
the both plants have anti-oxidant properties in doxorubicin toxicity.
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