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INTRODUCTION 

The mother earth is a rich reservoir of natural resources.  

All through evolution, nature has provided us with all our 

needs.  Through out the evolutionary process man was 

afflicted by diseases.  Now man has no time to go in search 

of leaves and roots of plants of medicinal importance even 

through they are harmless.  He even neglects the medicinal 

plants around him.  The majority of the world�s population 

in developing countries still relies on herbal medicines to 

meet their health needs in cases when synthetic medicine 

could not relieve patients who suffer from hard to cure 

illnesses like cancer [5]. 

There is increasing interest in the use of herbs for the 

treatment of human diseases including cancer.  Plants 

contain a wide variety of compounds that may have 

biological activities including anticancer effect [10]. Nature 

had always been an inspiration and guidance for human 

existence form time immemorial.  Beginning with AD 

1500 there was a continuous activity in this area and many 

of the well known medicinal plants were chemically 

analyzed and characterized for their active principles [8].   

 Cancer is a major public health burden in both developed 

and developing countries.  Plant derived agents are being 

used for the treatment of cancer.  Several anticancer agents 

including taxol, vinblastine, vincristine, the camptothecin 

derivatives, topotecan and irinotecan and etoposide derived 

from epipodophyllotoxin are in clinical use all over the 

world [4].  In India, rates for oral and oesophageal cancers 
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ABSTRACT 
The antioxidant activities of Terminalia catappa were quantified using non-enzymic, enzymic antioxidants and liver 

marker enzyme. The activity of enzymic and non-enzymic antioxidants increased significantly by the intraperitoneal 

injection of plant protein fraction compared to ELA induced mice whereas it was reversed for liver marker enzymes.  

Terminalia catappa protein fraction can be considered as a potential free radical scavenging antioxidant. 

 
KEY WORDS: Terminalia catappa, Ehrlich�s lymphoma ascites, Antioxidants, Liver marker enzymes, Phosphate 

buffered saline, Tcpf. 

 

*Corresponding Author:  e-mail: : santhiakash@yahoo.com 
Received on:  14-10-09  ;  Accepted on:  28-12-09                                                       Int J.Drug Dev.& Res. | Sept-December 2009 | Vol. 1 | Issue 1 |  81 
 

http://www.ijddr.com,
mailto:santhiakash@yahoo.com


R.SANTHI AND S.ANNAPOORANI : ANTIOXIDATIVE ROLE OF TERMINALIA CATAPPA 

 

 

are some of the highest in the world.  In contrasts the rates 

for colorectal, prostate and lung cancer are one of the 

lowest [7].    

Free radicals involve tumor promotion by different ways. 

1.  Through growth of cancer cells by enhancing 

the expression of somatic mutation. 

2. Other growth promoting process between 

initiation and the development of clinically 

recognizable tumor. 

3. By interference in the extra cellular processes 

that normally inhibit cancer cell growth, for 

example by preferentially killing non-cancer 

cells [11]. 

Terminalia catappa is a large deciduous stately tree, 

originally from India, growing up to 9.0 feet tall with 

horizontal whorls of branches offering clusters of foot 

long, obovate leaves that turn pink-red to red-yellow 

before falling.  Some of the pigments responsible for this 

are violanxanthin, lutein and zeaxanthin.  In addition to 

these pigments leaves also contain violeoxanthin, epoxide 

lutein and â-cryptoxabthine[3].  The tannins isolated from 

leaves include coliragin and ellagic acid[6], terflavins A and 

B, tergallagin, tercatain, punicalin, punicalagin, chebulic 

acid, geranin, granatin and desgalloyleugenin [9].  [2]isolated 

flavone glycosides viz, apigenin 6-C-(2�-O-galloyl)- â -D 

glucopyranoside, pigenin-8-C-(2�-O-galloyl)-â-D  

glucopyranoside, isovitexin, vitexin, isoorientin and rutin 

from the dried fallen leaves of T.catappa.  The present 

study is an attempt to evaluate the antitumorogenic effect 

of T.catappa against Ehrlich�s Lymphoma Ascites. 

MATERIALS AND METHODS 

Fresh leaves of T.catappa were collected from pesticides 

free area of Tiruchengode.  Using Phosphate Buffered 

Saline (PBS), 20% extract of T.catappa fresh leaves was 

prepared and centrifuged at 5000 rpm for 10 minutes.  The 

supernatant was subjected to the ammonium sulphate 

fractionation using 10-100% saturation of ammonium 

sulphate and the precipitates were dissolved in a known 

amount of PBS.   Dialysis was done to desalt the protein 

fractions. For a batch of seven to eight weeks old Swiss 

albino mice, weighing about 25-30g, ELA tumor cell lines 

were procured.  The mice were acclimatized for two weeks 

and cells were propagated by intraperitoneal 

transplantation. After 10-15 days, the cells were drawn 

from the intraperitoneal cavity and used for the in vitro 

cytotoxic studies by trypan blue exclusion method.  In vivo 

studies were carried out using 70% ammonium sulphate 

T.catappa. 

The animals were divided into 6 groups and each group 

consisted of 6 mice.  The groupings are ELA, PBS, 

paraffin oil, Silymarin, Tcpf, and Tcpf+ELA.   After 15 

days, the mice were sacrificed and the blood was collected 

by heart puncture. The separated serum was used for the 

estimation of liver marker enzymes such as AST, ALT and 

ALP.  The free radical scavenging effect was assessed by 

the activity of enzymic antioxidants such as catalase, super 

oxide dismutase and glutathione peroxidase and the non-

enzymic antioxidants such as vitamin A, E and reduced 

glutathione in the liver. 

RESULTS AND DISCUSSION 

Protein contents in the PBS extracts of T.catappa were 

found to be 7.5mg/g leaf, the highest recorded was at 70% 

saturation of ammonium sulphate and they showed ED50 at 

minimum concentrations. Antioxidative role of eluted 

protein fractions of plant was evaluated in the liver. The 

enzymic, non-enzymic antioxidants and liver marker 

enzymes activities of the plant protein fraction in the liver 

of mice treated with Tcpf alone, combination with ELA 

tumour cells, control for PBS, paraffin oil and silymarin 

were shown in Table 1.   

The activities of enzymic antioxidants such as catalase, 

super oxide dismutase and glutathione peroxidase elevated 

by the intraperitoneal administration of Tcpf compared to 

the control and standard antioxidant Silymarin.  The levels 

of non-enzymic antioxidants were high in vitamin A which 

was followed by vitamin E and reduced glutathione.  

IN
TERN

A
TIO

N
A

L   JO
U

RN
A

L   O
F   D

RU
G

   D
EV

ELO
PM

EN
T   A

N
D

   RESEA
RC

H
 

*Corresponding Author:  e-mail: : santhiakash@yahoo.com 
Received on:  14-10-09  ;  Accepted on:  28-12-09                                                Int J.Drug Dev.& Res. | Sept-December 2009 | Vol. 1 | Issue 1 | 82 

                                                    

mailto:santhiakash@yahoo.com


R.SANTHI AND S.ANNAPOORANI : ANTIOXIDATIVE ROLE OF TERMINALIA CATAPPA 

 

 

The hepatoprotective effects of protein fraction of various 

plants were found to possess good protective effect on 

carbon tetra chloride induced free radical toxicity in Swiss 

albino male mice [1].  The results suggest that the level of 

enzymic antioxidants were significantly reduced in mice 

treated with carbon tetra chloride.  It was noted that the 

protein fraction brought down the liver marker enzyme 

levels which were increased in ELA cell line alone. So, the 

protein fraction can be considered as a potential free 

radical scavenging antioxidants. The protein fraction of 

T.catappa showed higher antioxidant potential. The results 

suggest that T.catappa leaves are potential sources of 

antioxidant. 

Table 1:  Activities of enzymic, non- enzymic antioxidants and liver marker enzymes in the liver of control and 

experimental Swiss albino mice 

Groups ELA PBS control Paraffin oil 

control 

Silymarin  Tcpf Tcpf+ 

ELA 

Catalase 

(ì/mg protein) 

(a) 

 

55.03 

± 

0.05 

73.43 

± 

0.55 

 

70.35 

± 

0.20 

75.10 

± 

0.08 

75.20 

± 

0.11 

68.23 

± 

0.05 

Super oxide dismutase 

(ì /mg protein) 

(b) 

2.47 

± 

0.02 

4.49 

± 

0.04 

4.51 

± 

0.05 

4.98 

± 

0.03 

5.31 

± 

0.04 

 

3.82 

± 

0.09 

Glutathione peroxidase 

(ì /mg protein) 

(c) 

36.98 

± 

0.25 

48.48 

± 

0.24 

 

48.94 

± 

0.26 

50.15 

± 

0.17 

53.51 

± 

1.15 

50.25 

± 

0.00 

Vitamin.A 

(µg / g tissue) 

3.25 

± 

0.12 

7.18 

± 

0.19 

7.45 

± 

0.13 

8.05 

± 

0.32 

8.75 

± 

0.08 

5.51 

± 

0.11 

Vitamin.E 

(µg / g tissue) 

3.18 

± 

0.25 

8.55 

± 

0.24 

8.78 

± 

0.17 

9.53 

± 

0.21 

10.63 

± 

0.13 

4.93 

± 

0.08 

Reduced glutathione 

(nmoles / g tissue) 

1.65 

± 

0.20 

2.38 

± 

0.21 

 

2.20 

± 

0.15 

2.88 

± 

0.27 

5.03 

± 

0.10 

4.63 

± 

0.08 
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ALP (Units/Litre) 198.81 

± 

0.80 

126.54 

± 

0.08 

127.95 

± 

0.67 

124.65 

± 

0.82 

128.16 

± 

0.46 

127.17 

± 

0.53 

AST (Units/Litre) 83.87 

± 

0.75 

50.77 

± 

3.01 

50.44 

± 

2.46 

49.16 

± 

0.73 

49.08 

± 

0.94 

50.06 

± 

2.22 

ALT (Units/Litre) 99.48 

± 

0.50 

95.15 

± 

0.38 

96.08 

± 

0.57 

93.15 

± 

0.38 

89.21 

± 

0.54 

96.65 

± 

1.20 

 

 

a - nmoles H2O2 decompose / sec / mg protein, b - amount 

of enzyme that gives 50% inhibition of extent of NBT 

reduction and c - µg of GSH utilized / minute / mg protein.  

(The values are the means  

of six animals) 
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