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ARTICLE INFO ABSTRACT

To investigate the anti tumor potential of 50% hydro ethanolic extract of Caeselpinia sappan (EECS) on Ehrlich
ascites carcinoma in mice. The anti tumor potential was carried out both by in vitro (MTT assay in Hep G 2 cell
line) and in vivo methods. The cytotoxic effect (Ic 50 value) on Hep G 2 cell line and Vero cell line was found to
be 1.25mg/ml and 2.50mg/ml. Various hematological parameters (RBC, WBC, Hb and PCV) and marker enzymes
(Cathepsin-D, B-D-glucuronidase, Acid phosphatase, 5’-nucleotidase and lactate dehydrogenase) were analyzed.
The extract was administered at the dose of 400mg/kg of body weight and with the 5-FU (20 mg/kg.ip) as the
standard drug. Tumor was induced in mice by intraperitoneal injection of EAC cells (1x10°cells/mouse).
Significant changes were observed in biochemical parameters of ascitic carcinoma mice when compared to
C.Sappan treated mice. The anti tumor potential activity was mainly due to the presence of poly phenolics and
flavonoids present in the plant extract. Thus, the present study confirms the anti tumor potential of the ethanolic
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INTRODUCTION

Traditional medicine has a long history of serving people all over the
World. The Ethano botany and ubiquitous plants provide a rich
resource for natural drug research and development (Garg et al.,
2007). Medicinal plants are used for antidiabetic, anti tumor, central
nervous system activity, insecticidal and anti microbial agents. Plant
derived compounds have played an important role in the development
of several clinically useful anti cancer agents (Cragg et al., 2005).
Caeselpinia sappan is a tropical tree distributed in Tamil Nadu,
Kerala, Karnataka and West Bengal. The heart wood is reported to
contain a glycoside containing B-amyrin and 2-deoxy ribose. The
heart wood contains several compounds such as branzilin, caeselpin,
sappanol, episappanol and quercetin (Guha bakshi et al., 1999). The
plant contains secondary metabolites such as glycosides, flavonoids,
phenols and tannins (Varies et al., 1994). The present investigation
was carried out to evaluate the anti tumor activity of the ethanolic
extract of C. sappan heart wood against EAC induced mice.

MATERIALS AND METHODS
Chemicals

5-flurouracil, nicotiamide adenine dinucleotide, deoxyribonucleic
acid, and ribonucleic acid were purchased from Biochem Ltd, India.
All the other chemicals used were of analytical grade.

Collection of plant and extract preparation

The heart wood of C.sappan was procured from a local market in
Coimbatore, Tamilnadu, India. The plant was authenticated by a
botanist in Botanical Survey of India, Coimbatore. Freshly collected
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material was chopped, shade dried, and coarsely powdered in a
mechanical grinder. 100 g of dried powder was extracted with 150 ml
of ethanol-water (1:1) several times at room temperature. After 3
days, the suspension was filtered through a fine muslin cloth and the
filtrate was evaporated to dryness at low temperature (<40° C) under
reduced pressure in a rotary evaporator. The yield of the plant extract
was noted to be 12%.

MTT assay

The tetrazolium salt 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyletra-
zolium bromide (MTT) was used to determine cell viability in assays
of cell proliferation and cytotoxicity. The study was carried out with
different concentrations (0.078-10 mg) of plant extract against Vero
cell line and Hep G 2 cell line (Thabrew et al., 2005)

Animals

Male Swiss albino mice weighing 20 + 2 g were procured from the
animal house of PSG Institute of Medical Sciences and Research,
Coimbatore. They were housed in the standard microbon boxes and
given standard mouse pellet and water ad libit. The clearance of the
ethical committee for experimentation on animals was obtained
before the start of the experiment (No: 158/99/CPCSEA).

Tumor cells

EAC cells were obtained through the courtesy of Amala Cancer
Research Center, Kerala (Thrissur), India. The EAC cells were
maintained in vivo in Swiss albino mice by intraperitoneal (i.p.)
transplantation of 1 x 10° cells/mouse after every 10 days.

Treatment schedule

The mice were categorized into five groups (n=9). Except group |
(normal) and group V (plant control), all the other groups were
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injected with EAC cells (1 x 10° cells/mouse) i.p. This was taken as
day zero. On the first day, normal saline was administered to group |
and group 1l. C. sappan extract at a dose of (400mg/kg.bw.po) was
administered to group Il and group V for 14 days. The standard drug
5-FU (20mg/kg.bw.ip) was administered to group IV for 14 days.
After the last dose and 18-hr fasting, six mice from each group were
sacrificed for various hematological and cancer marker enzyme
parameters.

Measurement of biochemical parameters

The blood collected after killing was anticoagulated by adding EDTA
and used for determining various hematological parameters such as
RBC, Hb, total WBC count and PCV (Mukherjee, 1998). One gram
of liver tissue was taken and homogenized with 10 ml of 0.1 M cold
Tris-buffer, pH 7.4. Cancer marker enzymes, namely Cathepsin-D
(Sapolsky, 1973) B-D-glucuronidase (Kawai and Anno, 1971) Acid
phosphatase (Fiske and Subbarow, 1925) 5'-nucleotidase (Heppel and
Hilmoe, 1951) and Lactate dehydrogenase (King J, 1965), were
estimated in ther Liver homogenate.

Statistical analysis

All results were expressed as mean + SD. The significance of the in
vivo data was analyzed by the one-way analysis of variance
(ANOVA), followed by the post hoc LSD comparison test using
SPSS version 10.0. P < 0.05 was considered as statistically
significant.

RESULTS

In vitro cytotoxicity assay

The extract at a concentration 0.078 mg/ml showed 95% cell viability
in MTT assay and 90% reduction was observed for 10mg/ml
concentration. ¢ 5o value was calculated after 48 hrs of exposure and
was found to be 1.25 mg/ml for Vero cell line and 2.50 mg/ml Hep G
2 cell line. The maximum percentage of cytotoxic inhibition was
reported for 10 mg/ml concentration and the minimum percentage of
inhibition was for 0.07mg/ml concentration. The cytotoxic activity
decreases gradually from 10mg/ml concentration to 0.07mg/ml
concentration from 90 to 5% respectively (Figure 1 and Figure 2).

In vivo parameters

Hematological parameter of EAC infected mice on day 14 were found
to be remarkably altered when compared to normal mice. The WBC
count was incremented but the Hb and RBC count were markedly
declined. Among the various white blood cells analyzed, neutrophills
were found to be elevated. Supplementation of EECS and 5-
flurouracil to EAC infected mice has restored the above alterations to
a significant extent (Table 1).

Cancer marker enzymes
Cancer marker enzyme in lysosomes like cathepsin-D, B-D-

glucuronidase and acid phosphatase was incremented in EAC-bearing
mice. The Cathepsin-D was elevated twice (37.72+2.55) than

the normal mice (18.18+1.65). B-D-glucuronidase and acid
phosphatase were increased in EAC control when compared to
normal mice. The EECS extract on EAC bearing mice was found to
control the leakage of lysosomes and retrieve the normal function.
(Table 2). Liver Marker enzymes such as lactate dehydrogenase and
5'-nucleotidase were found to significantly increased when compared
to the control animals. In EAC control mice 5-NT was elevated thrice
(5.51+ 0.96) when compared to normal mice (1.72+ 0.80). LDH
activity in the liver of EAC-transplanted mice (0.55+ 0.36) was
markedly declined when compared to the normal mice (1.57 +0.75).
The activities of these enzymes were significantly brought back to
near normal level by the administration of EECS. (Table 3).
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Figure 1. C.sappan extract Against Vero cell line
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Figure 2. C.sappan extract against Hep G2 cell line

Table 1. Antitumor activity of ethanolic extract of C.sappan on haematological parameters in normal and experimental group of mice

Groups RBC (millions/cu.mm) Hb (g/dl) WBC (10° / cu.mm)
Normal 451+0.82 11.90 +0.11 9.22+ 1.36
EAC-control (1X10° cells/mouse) 2.41+0.98% 6.84+0.28° 1488 +0.31°
EAC-control + C.sappan (400 mg/kg.bw.p.o) 3.35+0.63%° 10.34 £0.54*° 11.03£0.77%°
EAC-control+5-fluorouracil (20 mg/kg.bw.i.p) 422+091° 11.11+051° 10.73+0.52°°
Plant control (400 mg/kg.bw.p.o) 4.29+1.03 11.42 +0.63 9.50+ 1.77

Values are Mean + SD (n=6)
*P< 0.05 statistically significant when compared with EAC control group
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Table 2. Effect of ethanolic extract of C.sappan on the activities of Lysosomal marker enzymes in liver of normal and
experimental group of animals

Cathepsin-D (umoles of
tyrosine liberated/hr/mg

Groups

B-D-glucuronidase (pmoles of

p-nitrophenol formed/ min/mg Acid phosphatase (wmoles of

Pi liberated/ min/mg protein)

protein) protein)
Normal 18.18 + 1.65 20.93 +1.17 322+1.24
EACcontrol (1X10%cells/mouse) 37.72+255° 37.19+1.56° 11.34+1.52°
EAC-control + C.sappan (400 mg/kg.bw.p.o) 205+222%"° 25.45 +3.06 *° 5.65+1.41%°
EAC-control+5-fluorouracil (20mg/kg.bw.i.p) 19.87 +1.45° 23.73+3.09°%" 446+0.83°
Plantcontrol (400mg/kg.bw.p.o) 19.20 £ 1.85 2288+ 2.1 3.71 £1.01

Values are Mean + SD (n=6)
*P< 0.05 statistically significant when compared with EAC control group

Table 3. Effect of ethanolic extract of C.sappan on the activities of liver marker enzymes in normal and experimental group of animals

Groups 5’-Nucleotidase (units/mg protein)  Lactate dehydrogenase (units/mg protein)
Normal 1.72£0.80 1.57 £0.75
EAC-control (1X10° cells/mouse) 5.51+0.96*% 0.55+ 0.36
EAC-control + C.sappan (400 mg/kg.bw.p.o) 3.65+0.78 2" 1.10 +0.30°
EAC-control + 5-fluorouracil (20 mg/kg.bw.i.p) 3.56+082%" 1.12+0.20°
Plant control (400 mg/kg.bw.p.0) 245 + 0.85 127+ 0.52

Values are Mean + SD (n=6)
*P< 0.05 statistically significant when compared with EAC control group

DISCUSSION

Ehrlisch ascites carcinoma is one of the experimental breast tumor
model. MTT assay is a well-established In vitro method for
cytotoxicity against cancer cell lines and non-cancer cell lines (Abu-
Dahab and Afifi, 2007). When the Ic 50 value lower than 30 g/ml,
they can be used to discover and develop several potential anticancer
natural compounds (Riss and Moravec, 2004). Cytotoxicity screening
models provide important preliminary data to help in selecting plant
extracts with potential antineoplastic properties for future work
(Baskar et al., 2010). Several plant species rich in flavanoids are
reported in preventing diseases and therapeutic properties. Cytotoxic
activity recorded in this study flavonoids in C. sappan with promising
activity. The cytotoxic activities of this active plant are probably due
to the presence of several secondary metabolites. It is of interest
that the extracts of the plants showed cytotoxicity against cancer cell
line, and if this also occur in vivo, the use of these plants by
traditional healer for the treatment of cancer patients would have
some scientific support (Kanadaswami et al., 2005). The reliable
criteria for judging the value of any anticancer drug are prolongation
of life span, inhibition of gain in average body weight and decrease of
WBC from blood (Clarkson and Burchanal, 1965). The ascites fluid is
the direct nutritional source to tumor cells and the rapid increase in
ascites fluid with tumor growth could possibly by a means to meet
nutritional requirements of tumor cells and packed cell volume.

The body weight was incremented in EAC-mice due to ascitic tumor
volume (Price and Greenfield, 1958). It is mainly due to the actively
proliferating peritoneal cells (Fecchio et al., 1990). The decrease in
life span is by low level of Hb in EAC-mice (Prasad and Giri, 1994).
The changes in the body weight and life span in EAC mice with
EECS group exhibited the inhibitory property of tumor present in the
plant extract. The major problems encountered are hematopoiesis,
immune response, myelosuppression and anemia. The anemia
encountered in tumor bearing mice is mainly due to the reduction in
RBC and hemoglobin percentage, deficiency of iron or due to the
hemolytic or myelopathic conditions in EAC mice (Feninger and
Mider, 1954). Lysosomes are membrane bounded cytoplasmic
organelles contain hydrolytic enzymes. The enormous production of
free radicals in the cancerous condition leads to the abnormal fragility
of the lysosomes results in the elevated levels of lysosomal enzymes
(Geetha, 1993). Oral feeding of C.sappan lowered the leakage of
lysosomal marker enzymes most likely via stabilizing the membrane
architecture. This could be attributed to the presence of flavonoids in
the extract that have an inhibiting property on lysosomal membranes

(Niebes and Ponard, 1975). Degradation of basement membrane and
extracellular membrane plays a crucial role in tumor invasion and
metastasis. Extra cellular matrix degradation by proteases in involved
not only in local invasion, but also in several stages of metastastais
cascade, including angiogenesis, intravasation and extravasations
(Pellentier and Novikoff, 1972). Cathepsin-D (CD) plays a proteolytic
role in the digestion of ECM components. In most breast tumors, CD
is over expressed from 2 to 50-fold compared to its concentration in
other cell types (Capony et al., 1989). B-D-glucuronidase was shown
to be a sensitive marker of lysosomal integrity (Kalra et al., 1990).
Increased serum glycoside levels found in cancerous conditions may
thus be associated with structural changes in the enzymes which make
the liver cells unable to recognize them, thereby preventing their
clearance from the blood. The levels glycan moieties and the
activities of glycosides can be used as diagnostic marker to assess the
site of cancer and can be used as prognostic markers during therapy
(Bhuvarahamurthy et al., 1995).

Acid phosphatase is also a cytoplasmic enzyme that has been
considered to be associated with the lysosomes which catalyses the
hydrolysis of organic phosphate. 5’-nucleotidase is a glycoprotein
hydrolysis of nucleotides to nucleoside inorganic phosphate was
found to be elevated in the sera of 90% breast cancer patients before
treatment. This elevation of the marker enzymes may be correlated
with the progression of the malignancy. Dao et al., 1980 have
reported that the increased activity of 5’-nucleotidase seems to have
originated from the proliferating breast cells. This elevation of the
marker enzyme may be correlated with the progression of the
malignancy (Dao et al., 1980). That LDH is a tetrameric enzyme
recognized as a marker with potential role in assessing the
progression of the proliferating malignant cells. The elevation will
further release of the isoenzymes from the destroyed tissues (Helmey
and Ei-moneim, 1998). This may due to the higher glycolysis in the
cancerous condition, which is the only producing pathway for the
uncontrolled cells (Karunairatnam et al., 1949). All these marker
enzymes were brought back to normal suggesting that the presence of
flavonoids in the plant extract, exerting anti proliferative action in the
cancer cells.

Conclusion

On the basis of the results obtained in the present study, it is
concluded that a 50% ethanolic extract of Caeselpinia sappan heart
wood , capable of suppressing tumor cells both in in vitro and in vivo.
This anti proliferative activity of the plant extract contains large



2858  Saraswathi Uthamaramasamy et al. Evaluation of anti tumour effect of Caeselpinia sappan on ehrlich ascites carcinoma in mice

amounts of flavonoid and phenolic compounds which exhibit high
antioxidant and free radical scavenging activities. Thus, the plant
extract is a significant source of natural antioxidant, which might be
helpful in preventing the progress of various oxidative stresses.

Acknowledgment

Authors wish to acknowledge the management of PSG College of
Arts & Science, Tamil nadu, India, for providing the necessary
laboratory facilities during the course of investigation.

REFERENCES

Abu-Dahab, R. and Afifi, F.2007.Antiproliferative activity of selected
medicinal plants of Jordan against a breast adenocarcinoma cell
line (MCF7). Scientia Pharmaceutica., 75:121-136.

Baskar, A.A., Ignacimuthu, S., Paulraj, G.M., Numair, K.S.A. 2010.
Chemopreventive potential of p-sitosterol in experimental colon
cancer model-an in vitro and in vivo study. Biomed Central
Complementary and alternative Medicine., 10: 2-10.

Bhuvarahamurthy, V., Balasubramiannan, N., Vijayakumar, S., and
Govindaswamy, S.1995.Effect of radiation on serum
glycoproteins and glycoside in patients with cervical carcinoma.
International Journal of Gynecology and Obstetrics., 48:49-54.

Capony, F., Rougoet, C., Montourrier, D., Carcilles, V., Salza, G.,
and Rochefort, H. 1989.Increased secretion altered processing and
glycosylation of procathepsin D in human mammary cancer
cells.Cancer research., 49:3904-3909.

Clarkson, B.D., and Burchanal, J.H.1965.Premilinary steps of
antineoplastic drugs. Progress in clinical cancer., 1:625-636.
Cragg, G.M.Kingstion, D.G.J. and Newman, D.J.2005.Anticancer
agents from natural products, FL Brunner-rout ledge psychology

press: Taylor and Francis group, pp.154-156.

Dao, T.L., IP, C., and Patel, J.1980.Serum sialyltransferase and 5-
nucleotidase as reliable biomarkers in women with breast
cancer.Jounal of the National Cancer Institute., 65:529-534.

Fecchio, D., Sirois, P., Russo, M., and Jancar, S.1990.Studies on
inflammatory response induced by Ehrlich tumor in mice
peritoneal cavity. Inflammation., 14:125-129.

Feninger, L.D., and Mider G.B.1954.Energy and nitrogen metabolism
in cancer.Advances in cancer research., 2:229-33.

Fiske, C.H., and Subbarow, Y.1925.The colorimetric determination of
phosphorus. Journal of Biological Chemistry., 5:375-400.

Garg, A.,Mahendra, D.P. Sundaresan V., Faridi, U., Lugman,S.R. and
Khanuja, S.P.S. 2007.Anticancer activity of some medicinal
plants from high altitude evergreen elements of Indian western
ghats. Journal of Research and Education in Indian Medcine.,
13(3):1-6.

Geetha, A.1993. Effect of tocopherol on doxorubicin induced changes
in rat heart lysosomal enzymes. Indian Journal of Experimental
Biology., 31:288-290.

Guha bakshi, D.N., Sensarma, P., Dilal Chandra pal.1999. A lexicon
of medicinal plants in India. Naya prokash: Original from Cornell
university. Vol-1:pp.335-336.

Helmey, M.H., and Ei-moneim, N.A.1998.Clinical value of serum
LDH, Ceruloplasmin, Cathepsin-D and lipid bound sialic acid in
monitoring patients with malignant lymphomas. Medical Science
Research, 26:613-617.

Heppel, L.A.,, and Hilmoe, R.J.1951.5-Nucleotidase of seminal
plasma Assay method. Methods in Enzymology, 2:546-550.

Kalra, J., Chaundary, A.K., Massey, L., and Prasad.1990.Effect of
oxygen free radicals, hypoxia and pH on the release of liver
lysosomal enzymes. Molecular and Cellular Biochemistry.,
94:1-8.

Kanadaswami, C., Lee, L., Lee, P.H., Hwang, J., Ke, F., Huang, Y.,
and Lee, M.T. 2005.The antitumor activities of flavonoids. In
Vivo., 19(5):895-909.

Karunairatnam, M.C., Kerr, L.M.H., and Levvy, G.A.1949.The
glucuronide-synthesizing system in the mouse and its relationship
to B-D-glucuronidase.Biochemical Journal.45:496-499.

Kawai, Y. and Anno, K.1971.Mucopolysaccharide degrading
enzymes from the liver of squid, ommastrephes slonai pacificus I.
Hyaluronidase. Biochemica et Biophysic Acta. , 242:428-436.

King, J.1965.The hydrolases or oxidoreductase, lactate
dehydrogenase. In Practical Clinical Enzymology. Ed. D.van
Norstand Company Ltd.London:pp.83-93.

Mukherjee KL. 1998. Medical Laboratory Technology, A Procedure
Manual for Routine Diagnostics Tests, Tata McGraw Hill
Publishing Company Limited: New Delhi, Vol. 1: pp. 229-277.

Niebes, P., and Ponard, G.1975.Stabilization of rat liver lysosomes by
(+)-cyanidenol-3 in vivo. Biochemical Pharmacology., 24:905-
9009.

Pellentier, G., and Novikoff, A.B.1972.Localization of phosphatase
activities in the rat anterior pituitary gland. Journal of
histochemistry and cytochemistry., 20:1-12.

Prasad, S.B., and Giri, A.1994. Antitumor effect of cisplatin against
murine ascites Dalton’s lymphoma. Indian Journal of
Experimental biology., 32:155-162.

Price, V.E., and Greenfield, R.1958. Studies on the anemia on the
tumor bearing animals. Journal of National cancer., 22:877-85.
Riss, T., Moravec R.2004. Use of multiple assay endpoints to
investigate the effects of incubation time, dose of toxin, and
plating density in cell-based cytotoxicity assays. Assay Drug Dev

Technol., 2:51-62.

Sapolsky, A.l., Atiman, R.D., Howell, D.S.1973.Cathepsin D activity
in normal and osteoarthritic human cartilage. Federation
Proceedings., 32:1489-1493.

Thabrew, M.L, Mitry, R.R., Morsy, M.A., Hughes, R.D.2005.
Cytotoxic effects of a decoction of Nigella sativa, Hemidesmus
indicus and Smilax glabra on human hepatoma HepG2 cells. Life
Sciences., 77:1319-1330.

Varies, P.S.1994. Indian medicinal plants, A compendium of 500
species, Orient longmann: Vol 1:pp.323.

*hkkkkikk



