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The aim of this study is to investigate the in vitro cytotoxicity and antitumor effect of the
ethanol extract of colonial ascidian Ecteinascidia venui Meenakshi, 2000 in Swiss albino
mice against Dalton’s Lymphoma Ascites. The viability of DLA cells to varying concentrations
of the extract was assessed. In vivo antitumor activity of the extract at doses of 100,150, 200
and vincristin 80 mg/kg body weight against DLA bearing mice was evaluated. Solid tumor
volume, median survival time, percentage increase in life span, packed cell volume, viable,
non-viable cell count and haematological parameters were determined by adopting standard
procedures. 100 percent cytotoxicity to DLA cells was observed at a concentration of 0.80
mg/ml. Administration of the extract resulted in significant decrease in tumor, packed cell
volume, viable cell count and increased non-viable cell count, median survival time, thereby
increasing the life span of the tumor bearing mice. Restoration of hematological parameters -
Hb, RBC, WBC and differential count to normal levels in extract treated mice was also noted.
The results suggest that the ethanol extract of Ecteinascidia venui exhibit significant
cytotoxic and antitumor activity in DLA bearing mice comparable to that of the reference
standard, vincristin.

Kev words: Colonial ascidian. Ecteinascidia venui. Cvtotoxicitv. DLA.

1. INTRODUCTION
Cancer is considered as one of the serious diseases
which is featured by abnormal or uncontrolled growth.
Today, cancer is one of the leading causes of death
worldwide. A tota of 1,660,290 new cancer cases and
580,350 deaths were predicted in the United States in

V.0.Chidambaram College, Tuticorin, India 2013 *. Cancer chemoprevention was first defined as “a
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strategy of cancer control by administration of
synthetic or natural compounds to reverse or suppress
the process of carcinogenesis” 2. Drugs obtained from
medicina plants play a crucial role in the treatment of
cancer and most of the plant secondary metabolites and
their derivatives have been applied to combat cancer
34 Nature is the most valuable source of therapeutic
compounds as enormous chemical diversity is present
in millions of species of plants, animas, marine
organisms, and microorganisms’. Especialy marine
organisms such as ascidians, sponges and soft coras
containing symbiotic microorganisms are arich source
of bioactive compounds 2. In recent times, the demand
for more effective and safer therapeutic agents for the
chemoprevention of human cancer has increased.
Ascidian-derived natural products have yieded
promising drug leads, among which ET-743 from
Ecteinascidia turbinata was approved as a drug with
the trade name Yondelis against refractory soft-tissue
sarcomas’. Various species of ascidians from Indian
water has been proved to exhibit antimicrobid,
antiproliferative, antitumour, immunomodul atory,
analgesic, anaesthetic, antipyretic, antiinflammatory,
antidiabetic,
headling, CNS depressant,
hyperlipidemic activities'>*.
reveals that only chemica

hepatoprotective, antifertility, wound
cardioprotective and
Review of literature
investigation of the
ethanolic extract of Ecteinascidia venui has been
carried out so far “**. Hence, the present study was
designed to evaluate the antitumor activity of the
ethanolic extract of colonial ascidian Ecteinascidia
venui.
2. MATERIALSAND METHODS

Specimen collection and identification

Ecteinascidia venui was collected from the hull of
ships during dry docking in the month of May 2013.
Epibionts and particles of shell, cora fragments

attached to the colony were carefully removed.
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Identification up to the species level was carried out

based on the key to identification of Indian ascidians *°.
A voucher specimen AS 2247 has been submitted in
the ascidian collections of the Museum of the
Department of Zoology, A. P. C. Mahalaxmi College
for Women, Tuticorin - 628002, Tamilnadu, India
Plate 1.

Systematic position

Ecteinascidia venui belongs to Phylum: Chordata,
Subphylum: Urochordata, Class. Ascidiacea, Order:
Phlebobranchia,

Perophoridae, Genus: Ecteinascidia, Species. venui.

Enterogona,  Suborder: Family:
Experimental animals

Swiss ahino mice weighing 20-25 g were collected
from Central Anima House, Dr. Rgja Muthiah Medica
College, Annamaa  University, Chidambaram,
Tamilnadu. The animals were fed with norma mice
chow and water ad libitum in air-controlled room with
constant 12 hours of dark light schedule, room
temperature (242 °C) and 60 - 70 % humidity. The
experimental work was done as per the rules and
regulations of Animal Ethical Committee, Government
of India

Cdlsfor cytotoxic study

Dalton’s Lymphoma ascites (DLA) cells were
purchased from Adayar Cancer Ingtitute, Chennai,
India. The cells were maintained as ascites tumors in
Swiss albino mice.

Preparation of powder and extract

Colonies of Ecteinascidia venui were dried at 45° C,
powdered, soaked overnight in 100 ml 70% ethanol
and centrifuged at 10,000 rpm at 4°C for 10 minutes.
The supernatant was collected and evaporated to get a
residue, which was used for in vitro and in vivo studies.
It was suspended in 1% gum acacia blended with
vanillin and administered oraly using intra gastric
catheter for animal experiments.

In vitro cytotoxic activity to DLA cells
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Various concentrations (0.05, 0.10, 0.20, 0.40, 0.60,
0.80 and 1.00 mg/ml) of Ecteinascidia venui extract
were prepared. DLA cells (1x10° cells) were
incubated with the extract at 37°C for 3hr in a fina
volume of 1ml. Trypan blue dye exclusion method was
followed for testing the viability of the cells®.
Experimental protocol

Five groups of six hedthy adult Swiss Albino mice
were used for study. DLA cells maintained as ascites
tumors were aspirated, washed thrice in norma saline
counted using a hemocytometer and cell suspension of
1million cellsml was prepared. DLA cels (1x10°
cells/mouse) were injected intraperitonially for 9 days.
Group | was administered with norma saline and
treated as tumor control. Group I, I, IV, V received
100, 150, 200 and 80 mg/kg body weight of the extract
and Vincristin respectively. Body weight of the animal
was observed on the 10" day. One set of animals were
sacrificed and the weight of the vital organs such as
spleen, thymus, liver, kidney, lungs were recorded 24
hr after the last dose of the drug and expressed as
relative organ weights. The extract was administered
for 30 days and the experiment was continued with the
remaining set of mice. Parameters such as Hb, RBC,
WBC and differential count were estimated using the
blood collected from caudal vein™

I nduction and measurement of solid tumor Volume
DLA cdls (1x10° injected
subcutaneously to the right hind limbs of five groups of

cellmouse) were

animals to induce tumor. Vernier callipers was used to
measure the radii of tumors at an interval of 5 days for
one month starting with 15th day. The tumor volume
was calculated using the formula \V=4/3 1 r12r2, where
‘rl” and ‘r’ represent the major and minor diameter
respectively ¥'.

Effect on Median survival time, lifespan, packed cell
volume, viable and non-viable cell Count
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Median survival time and percentage increase of

lifespan (% ILS)
Daily mortaity was recorded for six weeks by
monitoring the effect of the extract on tumor growth.
Percentage increase in lifespan (% ILS) was calculated
by the following equation. MST % = Median survival
time of treated group — Median survival time of control
group/ Median surviva time of control group x 100
Median survival time (MST) = (Day of first death
+Day of last death)/ 2 Increase in lifespan = T-C/C x
100
Packed cell volume
The ascetic fluid was collected from the peritonea
cavity of the dissected mice. Packed cell volume was
determined by centrifuging a known volume at 10,000
rpm for 5 minutes in a graduated centrifuge tube.
Viable and non viable cell count
Trypan blue (0.4% in normal saline) dye was used to
stain the cells. The cells which did not take up the dye
were counted as viable and those which took the stain
asnon viable.
Effect on hematological parameters
Parameters such as haemoglobin, RBC, WBC and
differential count were recorded with the blood
collected from caudal vein of the experimenta mice at
the end of thirty days.
Statistical Analysis
Vaues were expressed as mean + SEM. The statistica
anadysis was done by one-way analysis of variance
(ANOVA) followed by Dunnett’s test. P-values less
than 0.05 were considered to be significant.

3. RESULTSAND DISCUSSION
Cytotoxic activity to DLA cells
In the present investigation cytotoxicity of
Ecteinascidia venui, a common biofouling colonial
ascidian was assayed against DLA cells. Cytotoxicity
of the ethanolic extract of Ecteinascidia venui is given
in Table 1. Administration of the extract a a
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concentration of 0.05, 0.10, 0.20, 0.40, 0.60, 0.80 and
1.0 mg/ml produced 8, 15, 40, 76, 93 and 100 percent
cytotoxicity to DLA cels respectively. Percentage
cytotoxicity was observed to be dose dependent.
Ethanolic extract of Ecteinascidia venui was found to
be 100% toxic at a concentration of 0.80 mg/ml to
DLA cdlls.

Effect on Relative Organ Weight

The activity of the ethanolic extract of Ecteinascidia
venui on the weight of body and relative organs in
DLA tumor bearing mice is given in Table 2. A
comparison of the result indicates a dose dependent
decrease in bw of the animals treated with the extract.
The reduction observed in Group IlI, IV and V was
significant when compared to that of control. Relative
organ weight of spleen, thymus, liver, kidney and lungs
showed a negligible change in the groups treated with
the extract compared to control. The decrease in body
weight registered for group IV was same as that of
group V treated with 80 mg/kg bw of Vincrigtin.
Spleen, thymus, liver and kidney are vital organs
necessary for the stimulation and production of
immune related cells to destroy abnormal cdlls, by cell
mediated immune response. Treatment with the extract
did not show any change in these organs, indicating
normal functioning of the immune system to overcome
the stress induced by tumor growth which may be
because of the bioactive components like phenols and
flavonoids present acting as antioxidants. GC-MS
report of colonial ascidian Ecteinascidia venui have
shown the presence of compounds like Eicosane,
Tetradecyloxirane Nonadecane, Methyl ester of (E,E)-
9,12-Octadecadiencic acid, methyl ester of (E)-9-
Dodecanoic acid with anticancer and antioxidant
activity .

Effect on Solid Tumor Volume

Table 3 shows the results of the antitumor activity of

the extract of Ecteinascidia venui on solid tumor
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volume of DLA bearing mice. On 25" and 30" days, a
significant dose dependent decrease in tumor volume
was noticed in the experimental groups I1I, IV and V
compared to tumor control. On al the days of the
experiment, the tumour volume observed in group 1V
was nearer to that of the group treated with the
standard drug. Ascitic fluid acts as a direct nutritional
source to tumour cells . It increases the tumour size as
was noted in DLA bearing mice. Treatment with the
extract significantly decreased solid tumor volume
indicating inhibition in the growth and multiplication
of tumor cells. This may be due to the presence of
compounds present in extract of Ecteinascidia venui
inhibiting mitosis, DNA synthesis or replication via
pathways *2.

Effect on Median Survival Time, Percentage increase
of Life Span, Packed cell volume, Viable and Non
viable cell count

The effect of Ecteinascidia venui extract on median
survival time, percentage increase of life span, packed
cell volume, viable and non viable cell count in DLA
tumor bearing mice is shown in Table 4. There was a
highly significant increase in the median surviva time,
life span in a dose dependent manner in experimental
groups. The median survival time observed for group
V was aso highly significant when compared to
control. The percentage of increase in life span
recorded for group IV treated with 200 mg/kg body
weight of extract was very highly significant and
higher than that of standard drug. A significant dose
dependent reduction in packed cell volume, viable cell
counts were noticed in group 1, 111 and IV compared to
group |. Group V treated with standard drug aso
showed a highly significant decrease. Non viable cell
count increased in a significant and proportionate
manner in the experimental groups compared to that of
the control. This may be due to cytotoxic effect on
tumor cells or by leading to macrophage activation and
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inhibition of vascular permesability by the extract as has

been evidenced in plants**®". Similar observations have
been reported with the ethanolic extract of Phallusia
nigra and Microcosmus exasperatus by earlier workers
12, 18.

Effect on Hematological Parameters

The changes in the hematological parameters in DLA
bearing mice are given in Table 5. A decrease in Hb
content was observed in the tumor control whereas in
the groups which received the extract, a significant
dose dependent increase was noted. In the group
treated with the standard drug also there was a highly
significant increase. A comparative study reveals that
the increase in group IV treated with 200 mg/kg bw of
extract was highly significant like that of standard.
RBC and Lymphocytes were decreased while WBC,
Neutrophils and Eosinophils indicated an elevation in
group I. On administration of the extract, the
hematological parameters were brought back to that of
normal control and the values were aimost same as that
of the standard indicating norma hemopoiesis and iron
absorption. The acceptance criteria for determining the
antitumour activity of a compound is the determination
of circulating WBC and the life span prolongation.
Usually, in cancer chemotherapy, the major problems
that are being encountered are of myelosuppression
and anaemia. The anemia noticed in tumor bearing
mice is mainly due to reduction in RBC or hemoglobin
and this may occur either as aresult of iron deficiency,

hemolytic or myelopathic condition >,

Table 1: Cytotoxicity of ethanolic etract of Ecteinascidia venui
toDLA

S.No Concentration (g/ml) Per centage of Cytotoxicity

1 0.05 8

2 0.1 15

3 0.2 40

4 04 76

5 0.6 93

6 0.8 100

7 1
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Table 2: Effect of ethanolic extract of Ecteinascidia venui on Relative
Organ Weight
Group
Dose Body
(mg/kg) weight
| Control  34.16+1.22 0.38+0.0180.24:x0.0313.73+0.242.11+0.0120.59+0.016

Relative Organ Weight (g/100g body wt)
Spleen Thymus Liver Kidney

Lungs

I} 100 31.63+1.84 0.31+0.0240.26+0.0543.24+0.232.03+0.0180.52+0.027
1 150 28.36+1.33 0.26%0.0130.22+0.0693.11+0.14 1.93+0.0270.46+0.032
v 200 26.93+2.04* 0.30£0.0110.21+0.036 3.46+0.26 2.04+0.0130.50+0.016

\% Vincristin26.59+1.86 0.24+0.0180.20+0.0113.04+0.161.91+0.067 0.45+0.012
80

Data represented as meantSEM, (N=6). Significance between tumour control Vs
extract treated group “P<0.05.

Table 3: Effect of ethanolic extract of Ecteinascidia venui on solid
tumor volume

Group Relative Organ Weight (g/100g body wt)
Dose Body Spleen  Thymus Liver Kidney Lungs
(mg/kg) weight
| Control  34.16+1.22 0.38+0.0180.24+0.0313.73+0.242.11+0.0120.59+0.016
1l 100 31.63+1.84 0.31+0.0240.26+0.0543.24+0.232.03+0.0180.52+0.027
1 150 28.36+1.33 0.26+0.0130.22+0.0693.11+0.141.93+0.0270.46+0.032
v 200 26.93+2.04*0.300.0110.21+0.0363.46+0.26 2.04+0.0130.50+0.016

\ Vincristin 26.59+1.86 0.24+0.0180.20+0.0113.04+0.161.91+0.0670.45+0.012
80

Data represented as mean+SEM, (N=6). Significance between DLA control Vs extract
treated group "P<0.05; "P<0.01; """ P<0.0001

Table 4: Effect of ethanolic extract of Ecteinascidia venui on median
survival time, life span, packed cell volume and viable and non-viable
cell count

Group Dose Median Increase Packed Viablecell Non-viable
(mg/kg) Survival  oflife cell count tumor
time (Days) span  volume 1x10° cells  count
(%) cells/ml 1x
107cells/ ml

| Control  20.16+0.18 - 2.84+0.012 13.42+2.37 0.58+0.011

I 100 26.81+0.13 32.98 1.86+0.054° 7.93+1.67" 0.89+0.048"
11l 150 28.16+0.24° 39.68  1.32+0.027 4.13+1.04" 1.96+0.027"
IV 200 3346+0.18765.97  0.83+0.01872.04+0.93"" 2.86+0.011"

\Y Vineristin31.16+0.24 5456  0.93+0.019 2.16+0.27 2.71+0.019
80
Data represented as mean+SEM, (N=6). Significance between DLA control V's extract

treated group "P<0.05; “"P<0.01; """ P<0.0001

Table 5: Effect of ethanolic extract of Ecteinascidia venui on
hematological parameters

Grou Dose Hb RBC WBC Differential count
p (mglkg (gm%)  (million/m (10° cells/
) m®) mm?®) i —
ymphocytNeutrophi Eosinoph
es Is il
Norm Saline 12.54+0.9 4.31+0.18 9.35+0.16 53.16+1.6540.36+1.3 6.30+1.3
a 6 5 6
| Control 8.06+0.14 2.91+0.26 16.84+1.8441.36+0.7150.27+0.1 8.16+0.1
6 1
1l 100  9.68+0.38 3.46+0.73" 13.16+0.9846.91+0.8448.13+0.2 7.16+0.2
; h B o g
Il 150  12.84#0.6 4.11+0.16" 11.92+0.7650.16+0.6242.16+0.3 7.04+0.1
o br - g g
IV 200 1291402 4.26+0.28" 10.84+0.6752.16+0.7440.11+0.2 6.84+0.1
2 4 6
V. Vincrist12.84+0.7 4.38+0.74 11.04+0.3651.31+0.2243.16+0.1 5.93+0.2
in80 3 9 7

Data represented as mean+SEM, (N=6). Significance between DLA control Vs extract
treated group "P<0.05; “"P<0.01; """ P<0.0001
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4., CONCLUSION
Ethanolic extract of Ecteinascidia venui a a dose of
200 mg/kg body weight was observed to have a highly
significant antitumour activity to DLA cells. The
present study showed significant percentage increasein
the life span, reduction in tumor volume and
improvement of hematologica parameters of the host.
Hence further detailed study is required to target the
isolation of the active principle responsible for the
activities.
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