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ABSTRACT:

The antitumor activity of the ethanolic extract of Dry fruit of ficus carica (EFC) has been
evaluated against Dalton’s ascitic lymphoma (DAL) in swiss albino mice at the dose of 250
and 500 mg/Kg, body weight. The experimental parameter used were tumor volume, tumor
cell count, viable tumor cell count, mean survival time and increase in the life span to assess
antitumor activity. The extract administered orally for 14 consecutive days to tumor bearing
group of animals. The extract increases the life span of DAL treated mice and restore the
hematological parameter life span of DAL treated mice and restore the hematological
parameters as compared with the DAL bearing mice in dose dependent manner. The Study
revealed that the EFC showed significant antitumor activity in tested animal models.
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INTRODUCTION

Tumor is a group of diseases involving abnormal cell growth with the potential to invade or
spread to other parts of the body.!"! It is one of the major ailment effecting humankind and
remains as one of the leading causes of mortality worldwide, for instance above 10 million
new patients are diagnosed with cancer every year and over 6 million deaths are associated
with it representing roughly 12 % of worldwide deaths.'”'Cancer is a health problem of global
concern.” This uncontrolled proliferation of a normal cell which produces genetic
instabilities and alterations accumulates within cells and tissues which transforms normal cell
into a malignant cell. These genetic instabilities include mutations in DNA repair genes (p21,
p22, p27, p51, pS3) and tool box for DNA repair genes (pS3, NF1, NF2, RB and biological
breaks), oncogenes (MYC, RAF Bcl-2, RAS (biological accelerators) and genes involve in
cell growth metabolism. Both external factors (radiation , Smoking, tobacco, pollutants in
drinking water food air chemicals.”! Worldwide, breast cancer is the second leading cause of
death in women.” Since Cancer is associated with such high morbidity and mortality
worldwide, there is an urgent need to determine ways of management of this ailment where
the current treatment modalities are mainly surgery, radiation based therapy, chemotherapy,
gene therapy and/or hormonal therapy.[mThe use of foods and medicinal plant to improve
health is nearly as old as humanity. Among such, none may be older than the fig, which
recent investigation have indicated has been cultivates for over 11,000 years."”! Numerous
ficus species have been used for various medicinal purposes in Siddha, Ayurvedic and
traditional Chinese medicine, moreover various pharmacological studies (eg. Anticancer,
anti-inflammatory and antidiabetic activities) have been supported by the ethnomedicinal
uses of ficus species BIAlternative and complementary medicine such as Ayurveda are
playing an important role in the treatment of cancer. Eleven percent of the basic drugs
considered as essential by World Health Organization (WHO), are plant derived and
modified plant products.”'Fruits and vegetables consumption have been shown by multiple
epidemiology studies to reduce the risk of chronic diseases such as cancer and heart disease.
10- 1 The drying of fruit is every ancient practice for food preservation still in use nowadays.
The fig is a delicious, nutritive fruit and has medicinal properties that may reduce the risk of
cancer and heart disease. Fresh and dried figs are dried figs are especially rich in antioxidant
polyphenols fiber, trace minerals, proteins, sugar and organics acids.!'!! Eight phenols
(chlorogenic acid, catechin, epicatechin, rutin, cyanidin-3-O-rutinoside, luteolin-8-C-
glucoside, quercetin-3-Oglucoside, kaempferol-3-O-glucoside) were identified in fresh and
dried fruits and the predominant phenolic compound was epicatechin.!'''* Raisins are among
solid fruits products having the highest concentration of total phenolic compounds and the
highest level of total antioxidant activity. In raisins, the most abundant phenolic compounds
are usually quercetin, kaempferol and coumaric acid. Reported the presence of 10 phenols
(gallic, 3,4dihydroxybenzoic, caffeic, syringic, ferulic, salicylic and coumaric acids, catechin,
quercetin and rutin) in Chinese raisins (113, 14]

Material and Methods
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Plant materials and extraction '

The dried fruits of ficus carica, were collected from Nimar region of Madhya Pradesh, India
and identified and authenticated at Govt. PG College, Dept. of Pharmacognosy,
Mandleshwar. Small pieces of fruit (750gm) were subjected to extract with soxhlet apparatus
using ethanol within 72 hours at 75-80°C. The extracts were found brown and semisolid in
nature.

Animals

The experimental protocol was approved by IACUC of Nimar Institute of Pharmacy,
Dhamnod and Mature male Swiss albino mice weighing 20-25g were housed in standard
isolation cages (45%35x25 cm) under environmentally controlled conditions with 12-h
light/12-h dark cycle. They were allowed free access to water, standard laboratory chow
(Patanjali Pvt. Ltd Haridwar,) given food and water ad [libitum. After sufficient period of
acclimatization, they were used to evaluate anticancer activity.

Tumour cell lines

Daltonsasciticlymphoma (DAL) and mouse lung fibroblast (L-929) cells were obtained
through the courtesy of the cancer Research Centre, Adyar, Chennai and National Institute of
Virology, Pune, India respectively. DAL cells were maintained by weekly intraperitoneal
(i.p) inoculation of 1 X 10° cells/mouse '®!

In-vitro Cytotoxicity

Long term cytotoxicity of the EFC to L-929 was determined by seeding 1 X 10°cells (L-929)
in a culture bottle containing 10 ml minimum essential medium (MEM) supplemented with
10% heat inactivated goat serum and 100mg streptomycin. After 24hr incubation at 37°C, the
cells were exposed to different (1-100pg) concentration of the extract or camptothecin (a
reference drug). Inhibition of the cell proliferation was assessed after 6 days by trypsin sing
and counting the cells with hemocytometer 7]

Antitumor activity in mice

After acclimatization mature male swiss albino mice divided into four groups (n=10) and
given food and water ad libitum. The total group mentioned in (Table 1) except group were
injected with DAL cells (1 X 10%ells/mouse. 1.p). This was taken as day zero. Group I served
as normal saline control. On day first, the EFC at a dose of 250 and 500 mg/Kg body weight
(Gr- IIT & 1V) were administered orally and continued for 14 consecutive days. The dose of
EFC was selected based on previous study on hepatoprotective activity '® On day 15, five
mice of each group were sacrificed 24 hrs after the last dose and the rest were examined by
studying the parameters like tumor volume tumor cell count, viable tumor cell count,
nonviable tumor cell count, mean survival time and increase in life span.[m’w]

Determination of tumor volume

The mice were dissected and the ascitic fluid was collected from the peritoneal cavity. The
volume was measured by taking it in a graduated centrifuge tube and packed cell volume
determined by centrifuging at 1000 g for 5 min.

Determination of tumor cell count
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The ascitic fluid was taken in a RBC pipette and diluted 1000 times then a drop of the diluted
cell suspension was placed on the Neubauer counting chamber and the number of cells in 64
small squares was counted.

Estimation of viable tumor cell count

The cells were then stained with trypan blue (0.4% in normal saline) dye. The cells that did
not take up the dye were viable and those that took the stain were nonviable. These viable and
non-viable cells were counted.

Cell Count = [(No. of cells x Dilution) / (Area x Thickness of liquid film)]

Percentage increase life span

Recording the mortality monitored the effect of the EFC on tumor growth and percentage
increase in life span (ILS %) were calculated [20]

ILS (%) = [(Mean survival of treated group / Mean survival of control group) - 1] x 100

Mean survival time = [(1** Death + Last Death) / 2]

Hematological Studies

The effect of EFC on peripheral blood was investigated RBC, WBC counts and estimation of
hemoglobin were done by standard procedures from freely flowing tail vein blood. Serum
protein concentration was estimated by lowry’s method and packed cell volume (PCV) was
determined by the method described by Docie et al. *'**!

Statistical analysis The experimental results were expressed as the mean + S.E.M. Data were
assessed by the method of one-way ANOVA followed by Dennett post hoe test. P value of

<0.05 was considered as statistically significant.

Results

Results of the preliminary phytochemical analysis carried out on the crude ethanol extract
indicated the presence of alkaloids, glycosides, lignin flavonoids and saponins. In long term
chemosensitive cytotoxic assay, 75 pg/ml of the extract produced 50% death of L-929 cells
whereas 2 ug/ml camptothecin produced the same result. The effect of EFC on survival of
tumor bearing mice showed MST (table 1) for the tumor control group (DAL treated) to be
23.60+1.3 days, while it was 32.42+1.03 days (46.40%) and 37.58 +1.07 days (72.90%) for
the group treated with EFC at the dose of 250 & 500 mg/Kg respectively. The average
number of tumor volume (table 1) in DAL treated animals was found to be 3.81+0.11. EFC
treatment at both dose level significantly (P<0.05) reduced tumor volume which was found to
be 2.20+£0.11 and 0.83+0.04 respectively. Viable cell counts of the tumor bearing mice was
significantly decreased while non-viable cell count were increase in EFC treated group in
dose dependent fashion when compared with DAL treat group. Moreover, hematological
parameters of (table 2) tumor bearing mice on day 15 were found to be significantly alters
from normal group. The total WBC count, protein and PCV were found to be increased with
a reduction of the hemoglobin and RBC. In a differential count of WBC, the percent of
neutrophils increased while the lymphocyte count decreased. At the same time interval EFC
treatment could change those altered parameters to near normal.
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Discussion

In the above results the in-vitro cytotoxic activity was more pronounced in long term
exposure of fibroblasts (L-929) to the EFC. Although the cytotoxicity of camptothecin to L-
929 cell was more than that of the extract it should be noted that camptothecin is a pure
compound where the extract is a crude one containing numerous compounds the reliable
criterion for judging the value of any anticancer drug is the prolongation of lifespan of the
animal and disappearance of WBC from blood. ** ? the above result demonstrated the
antitumor effect of EFC against DAL is Swiss albino mice. A significant (P<0.05)
enhancement of MST and non-viable cell count in peritoneal exudates (P<0.05) was observed
due to EFC treatment. To evaluate whether EFC treatment indirectly inhibited tumor cell
growth the effect of EFC treatment indirectly inhibited tumor cell growth, the effect of EFC
treatment was examined on the viable & non-viable cell counts against tumor bearing mice.
Normally, each mouse contains about 5 x 10 6intraperitoneal cells, 50 % of which are
macrophage. EFC treatment was found to enhance non-viable cell count in peritoneal
exudates and decrease the viable cell count. It might be due to the absorption of EFC by
viable cells which leads to lysis of cell through to the activation of macrophages or some
cytokine production in peritoneal cavity usually, in cancer chemotherapy, the major problems
that are being encountered are of myelosuppression and anemia [25- 21 put the results have
clearly shown that EFC has not only brought back hemoglobin content to normal but also the
RBC count to normal. Analysis of the other hematological parameters showed minimum
toxic effect in the mice which were treated with EFC. After 14 days of transplantation, EFC-
treated groups were able to reverse the changes in the hematological parameter consequent to
tumor hematological parameters consequent to tumor inoculation. All these data point to the
possibility of developing an ethanolic extract of dry fruit of ficus carica as a novel potential
agent in the area of cancer chemotherapy and management. The phytochemicals study
indicates the presence of flavonoids, alkaloids and terpenoids in EFC. Flavonoids have been
shown to possess antimutagenic and antimalignant effects '*” ** Furthermore, flavonoids have
a chemopreventive role in cancer through their effects on signal transduction in cell
proliferation and angiogenesis ** ** According to the previous reports, Dry fruit of ficus
carica possess antioxidant ability BU Thus antitumor effect produced by the EFC may be due
to its flavonoids as well as its antioxidant potential. The ethanolic extract of ficus carica
restore the mean survival time our present study suggests that EFC possess potent anticancer
activity and increase life span. Further studies to characterize the active principle and
elucidate the mechanism of action of EFC are in progress using different cell lines.

Table 1: Effect of ethanolic extract of ficus Carica on survival time, life span, tumor
volume, Viable and non-viable cell count in DAL bearing mice

. Increas | Tumor Viable Cell | Non-viable
Sr. Survival .
No Treatment group time (Days) e of life | volume Count X | cell count X
Y5 ' span | (ml) 10° cells/ml | 10° cells/ml
1 Normal Saline (Sml/Kg p.o) | - - - - -
2 DAL Control (1 x 10°Cell) |[23.67+14 |- 3.84+0.11 | 10.31+0.14 | 3.66+0.21
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3 | DAL CIX 10" cell) + BFC 5 10y 10 agas | 22011 | 36000.04% | 1642000
(250 mg/kg p.o) *
4 | DAL (L x10%ell) + BFC o 1001 130 (7008 | 087004 1051008 | 1.7850.10%
(500mg/kg p.o) *
Statistical significance (p value) calculated by one-way ANOVA followed by Dunnett’s test.
*p < 0.01 calculated by comparing treated groups with DAL control group.
Table 2. Effect of ethanolic extract of ficus Carica on hematological parameter in DAL
bearing mice
RBC leC Different count %
Sr. | Treatment | Hb . 10 Protein | PCV
No | group (g %) (M'""; cellss'm | (g %) | (mm) Lymph | Neutr Monocytes
n/mm”) m) ocytes ophils
Normal

| | saline (1;12.13 + 2.5910. ;.3910. 2.59i0. 17.6140.6 ;(1).1411. ?.91.621 5 4240 4
(5ml/kg)

5 DAL control | 7.65+ 3.79+0. 15.281 1479+ | 27.31+£0.4" | 30.2240. | 68.59+ 3.6240.5%
(1x 10° cell) | 0.6% | 1%+ 1.3 | " 4 L6 | T
DAL (1 x

4 10° cell) + 10.470. 5-9810- 11.29 11.81+ | 21.32+0.4 | 55.58+1. | 4241+ 5 8140.4™
EFC (250 | 6" 5 +0.7> | 0.1 |7 1” 1.3 | T
mg/kg p.o)

DAL (1 x
10+ EVN | 12.2440. | 5.7840. | 8.59+0. | 9.39+0. | 18.12+0.1 | 67.49+2. | 30.23+ ns

5 b . . - b b pee | 2.812£0.3
(500mg/kg | 4 3 7 1 1 2.2
p.0)

Statistical significance (p) calculated by one-way ANOVA followed by Dunnett’s test.
*P<(0.05, **P<0.01, P <0.05; a vs. Normal group, b vs. DAL Control. n=5.

CONCLUSION

Based on the results of in-vivo and in-vitro antitumor activity studies demonstrate that
ficuscarica fruit extract promising effect on tumour cell and shown arrest the
proliferassion. It might be due to the absorption of EFC by viable cells which leads to
lysis of cell through to the activation of macrophages or some cytokine production in
peritoneal cavity usually, in cancer chemotherapy, the major problems that are being
encountered are of myelosuppression and anemia but the results have clearly shown that
EFC has not only brought back hemoglobin content to normal but also the RBC count to
normal. The phytochemicals study indicates the presence of flavonoids, alkaloids and
terpenoids in EFC. Flavonoids have been shown to possess antimutagenic and
antimalignant effects.
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