
Indian J Physiol Pharmacol 1999; 43 (2) : 259-262

SHORT COMMUNICATION

EVALUATION OF ANTI-TUMOR EFFICACY OF INJECTABLE
CENTCHROMAN IN MICE BEARING EHRLICH ASCITES
CARCINOMA

B. DINESH SHENOY, N. UDUPA*, R. KAMATHN AND P. UMA DEVIN

Department of Pharmaceutics,
College of Pharmaceutical Sciences,
Manipal - 576 119

and

# Department of Radiobiology,
Kasturba Medical College,
Manipal- 576 119

( Received on October 31, 1998)

Abstract: Anti-tumor efficacy of Centchroman formulated as niosomes
and gel implant was evaluated in Swiss albino mice bearing Ehrlich ascites
carcinoma at 10 mglkg body weight dose given subcutaneously. Median
day of death, percentage increase in host life span and changes in body
weight were studied. Centchroman significantly (P<0.05) increased the
median day of death both in free and formulated systems. Also, injectable
formulations exhibited a significant (P<0.05) increase in host life span
compared to free drug, hence, enhanced anti-tumor efficacy against Ehrlich
ascites carcinoma.
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INTRODUCTION

Centchroman (3, 4-trans-:-2, 2-dimethyl
3-ph enyl-4-p-( ~-pyrrolidinoethoxy)
phenyl-7-methoxychroman) is a post-coital
contraceptive of non-steroidal origin which
exhibits unique combination of
weak estrogenic and potent anti-estrogenic
properties without affecting the
hypothalamo-pituitary-ovarian axis (1, 2).
Compounds like tamoxifen, having similar
weak estrogenic-cum-potent antiestrogenic
profile have been used in the treatment of
breast cancer. Centchroman is also in phase
III clinical trials for the treatment of
advanced breast cancer (3). Centchroman,
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like tamoxifen, owing to its weak estrogenic
property may offer partial antagonism to the
estrogenic receptors, thus blocking the
action of endogenous estrogen which is
essential for the multiplication of cancer
cells in CA breast.

The behavior of drugs in vivo can often
be changed in dramatic fashion by coupling
the drug to a carrier moiety. The plasma
clearance, tissue distribution, metabolism
and cellular interactions of the drug will be
strongly influenced by the carrier (4). Non
ionic surfactant vesicles (niosomes) formed
when a mixture of cholesterol and
surfactant is hydrated, can entrap solutes,
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are osmotically active, stable and are similar
in their physical properties to liposomes (5).
Niosomesact by prolonging the circulation
of entrapped drug and altering its organ
distribution and metabolic stability (6).
Biodegradable in situ gel forming drug
delivery systems have been developed using
Poly (laetic-co-glycolic) acid (PLGA), a
copolymer of polylaetic acid and polyglycolic
acid (7). These formulations swell into gel
matrices on contact with aqueous fluids
thereby releasing the incorporated drug
slowly over a period of weeks to months.
Both niosomes and PLGA gel implant are
biocompatible, biodegradable and devoid of
toxicity and have been extensively used to
achieve controlled release of a variety of
drugs (6, 7, 9, 14, 15).

The present study was undertaken to
explore the anti-tumor efficacy of
Centchroman when incorporated in the
above formulations.

METHODS

Preparation of niosomes :

Niosomes were formulated by lipid layer
hydration method with slight modification
as described earlier (8). In brief,
Centchroman (Torrent Pharmaceuticals,
Ahmedabad) was extracted with diethyl
ether after precipitation as free base from
the hydrochloride salt. Cholesterol, span 60
and dicetyl phosphate (Sigma Chemicals,
USA) (75: 75: 10) were dissolved in diethyl
ether containing Centchroman and
evaporated under controlled pressure and
temperature to get a thin film which was
hydrated using phosphate buffered saline
(pH 7.4) with intermittent vortexing.
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Preparation of PLGA gel implant :(8)

A solution of PLGA (80: 20, Polysciences,
USA) in triacetin (Sigma Chemicals, USA)
was prepared by heating at 65-70°C with
stirring. The solution was cooled and drug
dissolved III propylene glycol was
incorporated and mixed well with the aid of
sonication.

Evaluation of anti-tumor efficacy:

Mice of Swiss albino strain are reared
by brother sisters mating in the animal
house of Radiobiology Department. Mice
were housed in polypropylene cages
containing sterile paddy husk as bedding
and maintained under controlled conditions
of temperature (23 ± 2°C), humidity
(50 ± 5%) and light (10: 14hr of light and
dark respectively). Animals were fed
balanced diet and water ad libitum. Ehrilich
ascites was obtained from Amla Cancer
Research Centre, Trichur, and is maintained
by serial transplantation in department of
Radiobiology (9).

Evaluation of anti-tumor activity:

Animals were divided into different
groups (6 animals/group) for different
treatments (see Table 0. Ehrlich ascites
carcinoma was induced by injecting 106 cells
into intraperitoneal cavity of the mice (10).
No spontaneous regression of the tumor was
detected at any time in our colony and all
the mice injected with Ehrlich ascites cells
developed tumor without any graft rejection.
The mice were injected with single dose of
the formulations (dose 10 mg/kg body
weight) 24 hours after tumor inoculation
and tumor growth was monitored by taking
following parameters into consideration:
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TABLE I : Anti-tumor activity of free and formulated Centchroman with single dose
treatments in Swiss albino mice bearing Ehrlich ascites carcinoma.

Treatment Route Median Day of Increase in Fn/F Change in
of Death (MDD) Host Life body weight on

admn. Span (lHLS)% 8th day (gm)

Control 15.5 + 9.12
Empty niosomes s.c. 16.0 + 8.68
Placebo gel implant s.c. 15.5 + 8.94
Free Centchroman i.m. 20.0* 29.03 - 3.98*
Niosomal Centchroman s.c. 25.5* 64.50' 1.27 -7.01*
Centchroman gel implant s.c. 29.5* 90.30' 1.47 - 5.98*

No. of animals/group = 12 (Two sets of 6 each)
Fn/F Formulation/Free median day of death
:P<0.05 as compared to control
P<0.05 as compared to free drug

a) Change in body weight: Animal body
weight was recorded every alternate day
and change in body weight as on 8th day
after tumor inoculation was taken for
comparison.

b) Animal survival: Mortality at different
post-treatment days was recorded for each
group and from this median day of death
(MDD) and percentage increase in host life
span (% IHLS) were calculated and used to
determine the anti-tumor efficacy of the
drug (16). Last point for evaluation in this
study was 120 days survival, which is
roughly equivalent to 5 year survival in man
(11). The experiment was conducted in
duplicates and the results were analyzed
statistically using Graph PAD software

(version 1.13).

RESULTS

All drug treated groups showed a
significant change in body weight (P<0.05)
against control (Table 1). Median day of
death of control animals was 15.7 days and
none of the animals survived beyond 20

days. The anti-tumor activity of formulated
Centchroman was compared with that of
free drug. Free Centchroman produced
significant (P<0.05) increase in MDD
compared to control and none of the treated
anim als survived beyond 26 days.
Centchroman formulated as niosomes and
gel implant also produced significant
(P<0.05) increase in MDD against control
and none of the animals survived beyond
32 and 36 days respectively. A maximum
IHLS of 90.3% was achieved with PLGA gel
implant followed by 64.5% with niosomes
while with free drug it was only 29.03%.
Further, formulatedlfree median day of
death values as high as 1.27 and 1.47 were
achieved at the dose level studied with

niosomes and gel implant respectively.

DISCUSSION

The results indicate that free
Centchroman exhibits weak anti-tumor
activity against Ehrlich ascites carcinoma
when compared to anti-cancer drugs like
bleomycin (9), plumbagin (l0, 12),
vincristine (13) etc. at 10 mg/kg body weight
dose, which is about 1/4th of its LD (i.p.)
in mice. However, enhanced anti~~umor
activity was achieved upon formulating as
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niosomes and PLGA gel implant at
equivalent dose levels which could be
attributed to altered distribution and
accumulation pattern of the drug upon
incorporation in these carriers despite of the
chemical differences between them. Both the
delivery systems formed a drug depot at the
site of injection thereby releasing the
trapped drug slowly leading to prolonged
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action. However, Centchroman, a weak
estrogen-cum-potent antiestrogen, could be
better evaluated for anticancer activity in
tumor models having a direct relationship
with endogenous estrogen. This study only
indicates that these biodegradable,
injectable drug delivery system could be
developed as potential tools for the effective

therapy of cancer.

REFERENCES

I. Kamboj VP, Setty BS, Chandra H, Roy SK, Kar
AB. Biological profile of Centchroman. A new post
coital contraceptive. Indian J Exp Bioi 1977; 15:
1144-1150.

2. Chandra H, Srimal RC, Kamboj VP, Dhawan BN,
Gupta NN. Clinical pharmacology studies
with Centchroman. Indian J Exp Bioi 1977; 15:
1170-1172.

3. Kamboj VP, Ray S, Dhawan BN. Centchroman.
Drugs of today 1992; 28: 227-232.

4. Juliano RL. Microparticulate drug carriers. In:
Controlled Drug Delivery: Fundamentals and
applications. (Eds. Juliano RL, Lee VHL). New
York and Basel: Marcel Dekker Inc. 1987; 556
580.

5. Baillie AJ, Florence AT, Hume LR, Muirhead GT,
Rogerson A. The preparation and properties of
niosomes-non-ionic surfactant vesicles. J Pharm
Pharmacal 1985; 37: 863-868.

6. Azmin MN, Florence AT, Handjani-Vila RM, Stuart
JFB. Vanlerberghe G, Whittaker JS. The effect of
non-ionic surfactant vesicles (Niosomes)
entrapment on the absorption and distribution of
methotrexate in Mice. J Pharm Pharmacol 1985;
37: 237-242.

7. Shah NH, Railkar AS, Chen FC, Tarantino R,
Kumar S, Murjani M, Palmer D, Infeld MH, Malick
AW. A biodegradable injectable implant for
delivering micro and macromolecules using poly
(lactic-eo-glycolic) acid (PLGA) co·polymers. J Cantr
Rei 1993; 27: 139-147.

8. Shenoy DB, Udupa N, Singh UV, Nagaraj Kumari.
In vitro and .in vivo evaluation of novel injectable
contraceptive preparations of Centchroman. Indian
J Pharmacal 1997; 29(4): 233-237.

9. Raja Naresh RA, Udupa N, Uma Devi P. Toxicity
and antitumor activity of niosomal bleomycin in
tumor bearing mice. Indian J Exp Bioi 1996; 34:
764-772.

10. Singh UV, Udupa N. Reduced toxicity and
enhanced antitumor efficacy of betacyclodextrin
pluml>agin inclusion complex in mice bearing
Ehrlich ascites carcinoma. Indian J Physiol
Pharmacal 1997; 41(2): 171-175.

11. Nias AHW. Radiation Biology. In: Treatment of
cancer. (Eds .. Sikora K, Halnan KE). London:
Chapman and Hall Medical. 1990; 53-65.

12. Singh UV, Uma Devi P, Rao S, Bisht KS, Udupa
N. Plumbagin loaded PLGA microspheres with
reduced toxicity and enhanced antitumor efficacy
in mice. Pharm Sci 1996; 2: 407-409.

13. Parthasarathi G, Udupa N, Uma Devi P, Pillai GK.
Niosomes encapsulation of vincristine sulphate:
Improved anticancer activity with reduced toxicity
in mice. J Drug Targeting 1994; 2: 173-182.

14. Chandrashekar G, Udupa N. Biodegradable
injectable implant system for long term drug
delivery using poly (lactic-eo-glycolic)
acid copolymers. J Pharm Pharmacal 1996; 48:
669-674.

15. Singh UV, Bisht KS, Rao S, Uma Devi P, Udupa
N. Reduced toxicity and enhanced antitumor
efficacy of plumbagin using Poly (lactic-eo-glycolic
acid) biodegradable injectable implant. Indian J
Pharmacal 1997; 29: 168-172.

16. Corbett TH, Roberts BJ, Leopold WR, Peckham JC,
Wilkoff LJ, Griswold DP, Schabel FF. Induction
and chemotherapeutic response of two
transplantable ductal adenocarcinomas of the
pancreas in C57BLl6 mice. Cancer Res 1984; 44:
717-726.


