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ABSTRACT: The methanol extract of five marine macroalgae belonging to the divisions,
(Rhodophyta, Chlorophta, and Phaeophyta) was evaluated for its anti-tumor activity against
Ehrlich Ascites Carcinoma (EAC) bearing Swiss albino mice. short-term ftoxicity studies were
performed initially in order to determine the extract with high antitumor potential invitro,then the
Acute ftoxicity studies were performed to ascertain the safety of methanolic extract of
Enteromorpha compressa. The protocol started with tumor inoculation of 0.1ml of( 1x10° EAC
cells /ml) subcutaneously into the right thigh of the lower limb of the mice. After 24 hrs of tumor
inoculation, methanolic crude extracts were administered intfraperitoneally at a dose of 250 and
500mg/kg body weight of extracts and 1mi/kg body weight of Dimethyl sulfoxide 5% (DMSO).
After treatment of 12 consecutive doses three days a week and after 24-hours of last dose and
18-hours fasting, the animals in each group were weighed and sacrificed. The effect of
methanolic crude extract of Enteromorpha compressa on the growth of transplantable Ehrlich
solid tumor was assessed, also the alterations in the hematological profile, Further, the effect of
methanolic crude extract of Enteromorpha compressa on lipid peroxidation (LPO),glutathione
peroxidase (GPx), antioxidant enzymes such as superoxide dismutase (SOD) and catalase
(CAT) activities were measured from hepatic tissues., Treatment with methanolic extract of
Enteromorpha compressa resulted in a significant reduction in the solid tumor volume percent
(62.4% & 65% )for the lower and higher dose respectively,decreasing the levels of lipid
peroxidation and increasing the levels of glutathione, superoxide dismutase and catalase.
Therefore, from the present study it can be concluded that Enteromorpha compressa crude
extract exhibited remarkable antitumor activity against Ehrlich Ascites Carcinoma in Swiss
albino mice.
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INTRODUCTION

(Seenivasan et al, 2012). Commercially

Seaweeds are floating and submerged
plants of shallow marine meadows. They
have salt tolerance because the osmolarity
of cytoplasm is adjusted to match the
osmolarity of the seawater so that
desiccation does not occur. They lack true
stems, roots and leaves; however, they
possess a blade that is leaf like, a stripe that
is stem like, and a holdfast that resembles
roots like terrestrial plants. Seaweeds
contain photosynthetic pigments and use
sunlight to produce food and oxygen from
carbon dioxide, and the water (Babuselvam
and Ravikumar., 2011) Marine algae or
seaweeds are excellent source of bioactive
natural products so it has been studied as
potential biocidal and pharmaceutical agents

available varieties of marine macro algae
are commonly referred to as seaweeds.
Macro algae can be classified as red algae
(rhodophyta), brown algae (phaeophyta) or
green algae (chlorophyta) depending on
their nutrient and chemical composition. Red
and brown algae are mainly used as human
food sources.

Most of the bioactive substances isolated
from marine algae are chemically classified
as brominated, aromatics, nitrogen-
heterocyclic, nitrosulphuric-heterocyclic,
sterols, dibutanoids, proteins, peptides and
sulphated polysaccharides (Kolanjinathan et
al., 2009).

Research on the natural products
chemistry and chemical defenses of algae
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over the past 40 years has resulted in the
isolation of over 15,000 novel compounds,
many of which have been shown to have
bioactive properties (Blunt et al.,2011) and
(Cardozo ef al,2007).Seaweeds have
recently received significant attention for
their potential as natural antioxidants, aiming
to the discovery of compounds and/or
extracts that can counteract free Radical-
induced and other oxidative stress
processes, and so doing decrease the
incidence of human diseases directly related
to these processes

(Vijayavel and Martinez, 2010).Currently,
algae represent about 9% of biomedical
compounds obtained from the sea (Jha and
Zi-rong, 2004).Compounds with cytostatic,
antiviral, antihelmintic, antifungal and
antibacterial activities have been detected in
green, brown and red algae .(Newman et
al.,2003). From this viewpoint the present
study was carried out to evaluate the
antitumor activity and antioxidant status of
70% methanol extract of Enteromorpha
compressa against Ehrlich ascites
carcinoma (EAC) in Swiss albino mice.

MATERIALS AND METHODS:
1. Plant material and extract

The algae "seaweeds" were harvested in
the spring of 2010 from an exposed rocky
side near the western edge of Abu-Qir Bay,
Alexandria, Egypt. Botanical identification
was done using standard literature and
taxonomic keys, all seaweeds were
identified according to Abbot and Hollenberg
(1976) ,Taylor (1985) and Aleem (1993).as
shown in table (1)

Algal samples were cleaned of epiphytes
and extraneous matter, and necrotic parts
were removed. Algal samples were washed
successively with tap water; distilled water
and air dried under shade for 2 weeks.The
air dried samples were cut into small pieces
and powdered in a mixer grinder. The
extraction was carried out using methanol
(70%) (1:15, w/v) on a rotary shaker at 150
rom at room temperature (25 - 30°C) for 72
h.The extracts from three consecutive
soakings were pooled and filtered using filter
paper (Whatman No 4). The obtained filtrate
was freed from solvent by evaporation under
reduced pressure. The residues (crude
extracts) obtained were then weighed and
kept at —20 °C in airtight bottle.

2. Preparation of suspensions and

solutions

The algal extracts was suspended in
distiled water using dimethyl sulfoxide
(DMSO, 5%) in different concentrations;
(500, 1000, 1500, 2000and4000ug/ml) for in
vifro cytotoxicity assay.

3. In vitro antitumor activity:

Short term cytotoxicity assay of the algal
methanolic crude extracts was determined
by using trypan blue dye exclusion method
(Sunila and Kuttan,2004) Ehrlich Ascites
Carcinoma (EAC) was inculated in
peritoneal cavity of healthy albino mice b)é
injecting a suspension of tumor cells (1 x 10
cells/ml) intraperitoneally. The cells were
aspirated aseptically from the peritoneal
cavity of the mice on day 15, washed with
normal saline and centrifuged for 15 min at
1500 rpm in a cooling centrifuge.

Table (1). The collected and identified species of seaweeds are:

No Organism Division
1 Enteromorpha compressa Chlorophyta
2 Ulva lactuca Chlorophyta
3 Sargassum vulgare Phaeophyta
4 corallina elongata Rhodophyta
5 Jania rubens Rhodophyta
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The pellet was resuspended with normal
saline and the process was repeated until to
get a clear supernatant. The EAC cells were
suspended in a known quantity of normal
saline and the cell count was adjusted to 1 x
10° cells/ml. Then, 0.1 ml of this cell
suspension was distributed in to Eppendorf
tubes and exposed to 0.1 ml of various
concentrations of the crude extracts (500,

1000, 1500, 2000and4000ug/ml) and
incubated at 37 °C for 3 h. After 3 h, the
trypan blue dye exclusion test was

performed to determine the percentage
cytotoxicity then the most effective extract
was chosen.

4. Phytochemical analysis

The crude methanolic extract of
Enteromorpha compressa was screened for
the presence of various phytochemical
constituents employing standard screening
tests (Wagner et al,1984).conventional
protocol for detecting the presence of
alkaloids, steroids, tannins, flavonoids,
glycosides..,etc was used.

5. In vivo cytotoxicity activity

The acute toxicity study was conducted
using the method of Lorke ,(1983) to
determine the median lethal dose value
(LD50) of the methanolic extract of
Enteromorpha compressa in swiss albino
mice. This method was carried out by a
single intraperitoneal injection in twenty five
animals (4 in each group) at different doses
(1000, 1500, 2000, 2250 and 2500 mg/kg
body weight). The LD50 was evaluated by
recording mortality after 24 hours, and about
110"81/5" of the LD50 dose has been
considered for the anticancer activity.

6. In vivo antitumor activity
6.1. Animals

Forty female mice obtained from National
Research Center, EL-Doky, Cairo, Egypt
were used. With all experiments all mice
were between 8 and 12 weeks old, weighing
about 20-25 g and these animals were
maintained at the animal house at the
Genetic Engineering and Biotechnology
Institute, Minufiya University. Mice were
housed at 23 + 2°C and in daily dark/light
cycle. They were maintained under standard
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condition and fed standard chow and
water ad libitum (free access to water and
food).

6.2.Cell line:

Cell line of Ehrlich’s Ascites Carcinoma
(EAC) obtained from National Cancer
Institute, Cairo University, Egypt. The EAC
cell line was maintained in the peritoneal
cavity by weekly serial intraperitoneal
transplantation of 1.0x10° cells in adult
female mice weighing 18 to 20 gm.

6.3.Design of

animals
The Ehrlich ascites tumor (EAC) cells (1

x10°  cells/mouse) were subcutaneously
implanted into the right thigh of the lower
limb of the mice as described by Sugiura et
al, (1955) mice were divided into the
respective groups and treatment started
after 24 hours of tumor cells implantation.
Each group was treated differently according
to Mazumder et al, (1997) as the following;

experimental

Group | (Normal control):

Six mice served as normal controls and
were given only standard pellet diet and
tap water.

Group Il (negative control):

Six mice received 5% DMSO dissolved in
saline solution 0.9%, (5ml/kg/body weight,
intraperitoneal.),

Group lll (Positive control):

Six mice inoculated with EAC (1x106
cells/mouse subcutaneously) +5% DMSO
(5ml/kg/body weight, intraperitoneal.),

Group IV:

Six mice inoculated with EAC (1x106
cells/mouse subcutaneously) and treated
with the algal crude extract (250mg/kg/body
weight, intraperitoneal.),

Group V:

Six mice inoculated with EAC (1x106
cells/mouse subcutaneously) and treated
with the algal crude extract (500mg/kg /body
weight, intraperitoneal.).
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The treatment started after 24hrs of
tumor inoculation and animals were treated
during 30 days, Tumor mass was measured
from the 15" day of tumor induction and
measured every 5 days using Vanier
caliper. Tumor mass volume was calculated
according to the formula V=4/3m2, where r
is the mean of ry r, which are two
independent radii of tumor mass (Kuttan et
al., 1990). At the end of the experimental
period, mice were over night fasted,
anaesthetized under diethyl ether (Sigma
Co. USA) and blood was collected by
cardiac puncture where blood was collected
in dry clean tubes, the serum was
separated, and tumors \livers and kidneys
were removed for further analysis.

7. Biochemical parameters

Blood was collected by cardiac puncture;
blood serum was separated and used for the
estimation of serum enzymes, Serum
Glutamic Pyruvic Transaminase (SGPT) &
serum glutamic oxaloacetic transaminase
(SGOT) using commercial kits. Red blood
cells"RBC", White blood cells"WBC" counts
and hemoglobin levels were determined by
routine clinical laboratory techniques.
Differential leukocyte count"DLC" was
carried out from leishman stained blood
smears (Dacie and Lewis,1958)

8. Liver oxidative stress and

antioxidants

Immediately after sacrificing the animals,
Liver was isolated then, washed in ice cold
normal saline to remove blood, bottled dry
and stored at -20°c for further analysis. Liver
was crushed in tissue homogenizer and
10% w/v.Liver homogenate was prepared in
0.05M phosphate buffer "pH 7.4"and was
used for the estimation of super oxide
dismutase "SOD"(Nishikimi et al.,1972),
catalase"CAT"(Aebi, 1984), ( Fossati, 1980),
glutathione peroxidase"GPx" ( Paglia and
Valentine, 1967) , and malon dialdehyde
"MDA" ( Satoh, 1978). using a commercial
kit,(Bio-diagnostic Company, Egypt).

9. Histopathological examination
After the dissection, tumors, livers, and

kidneys were fixed in formaldehyde 10%

and examined grossly for size, color and
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hemorrhage. A portion of tumor, liver and
kidneys were cut into small pieces for
histological analysis. Sections "5um" were
prepared and stained with hematoxylin and
eosin. Histological analysis was performed
under light microscopy (Culling, 1974).

RESUITS

In the present study, tumor was induced
in female mice by using the cell line of
Ehrlich’s Ascites tumor. The effect of
Enteromorpha compressa crude extract was
tested by its subcutaneous injection for a
month.  Biochemical and histological
parameters were used to assess the
protective and treatment effect of the crude
extract.

The short term cytotoxicity assay that
was carried out on the algal methanolic
crude extracts using trypan blue dye
exclusion method showed that the most
active antitumor crude extract in vitro is that
of Enteromorpha compressa. Another short
term cytotoxicity assay that was carried out
on the Enteromorpha compressa methanolic
crude extract using trypan blue dye
exclusion method in different dose
concentration (500, 1000, 1500, 2000 and
4000ug/ml) showed that the activity of the
extract as antitumor agent on EAC cells in
vitro is a dose concentration dependant as
shown in table(2) & Fig (1).

The effect of Enteromorpha
compressa methanolic extract on

hematological parameters

As shown in table 3a and 3b the
hemoglobin content in the tumor control
mice was significantly decreased to 9.4+0.9
(g%) in comparison with normal mice
12.88+1.5 (g%).Treatment of EAC bearing
mice with Enteromorpha methanolic extract
at the dose of 250 and 500 mg/Kg increased
the hemoglobin content to 11.8£1.0 and
12.4+1.0 respectively.

Moderate change in the RBC count was
observed for the extract treated mice. The
total WBC count was significantly higher in
the treatment groups as compared to that of
normal. In differential leukocytes, the
percentage of neutrophils was increased
while the lymphocyte count was decreased
in the in the extract treated group.
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The effect of Enteromorpha
compressa methanolic extract on

different biochemical parameters

As shown in table 3a, the inoculation of
Ehrlich Ascites Carcinoma (EAC) caused
significant increase in the levels of SGOT,
SGPT in the serum of tumor control animals
when compared to the normal group.The
treatment with Enteromorpha methanolic
extract at doses of 250&500 mg/Kg reversed
these changes towards normal levels.

The effect of Enteromorpha
compressa methanolic extract on

liver lipid and
antioxidants

As shown in Table 4, the levels of lipid
peroxidation in liver tissue were significantly
increased in EAC control group (2.92+0.04
n.moles of MDA/gm tissue) as compared to
the normal group (1.9£0.03 n.moles of
MDA/gm tissue), where the Glutathione
peroxidase levels in the liver tissue were
significantly decreased in tumor control
group (2.9+0.12 U/gm tissue) as compared
to the normal group (3.42+x0.03 U/gm
tissue).

peroxidation

Table (2). In vitro cytotoxic activity of the Enteromorpha compressa methanolic crude
extract
EAC cells Concentration (ug/ml) %Death
(1x10%cells/ml) Control 1%
(1x19 cells/ml) 500 10%
B
(1x10%celis/ml) 1000 °0%
(1x10%ells/mi) 1500 85%
(1x10%elis/mi) 2000 94%
(1x19°cells/ml) 4000 99%
0,
120 Death%
100
80
60
40
20
0]
0] 1000 2000 3000 4000 5000
concentration pg/ml

Figure (1). Effect of different concentration of Enteromorpha compressa crude extract on

EAC cell line invitro.
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Table (3a).

hematological parameters of EAC treated mice.

Prameters

Hemoglobin g%

Total RBCs

o
(Cells/mil x107)
Total WBCs

&
(Cells/mi x10%)
SGOT(UIL)

SGPT(UIL)

Normal
control

12.88+1.5°

5.4+05°

9.8+28°

DMSO
(5ml/kg)

13.2+1.4
5.88+0.6

11.2 £+ 3.0°

EAC

&
(1x10%elis)
+5%DMSO

9.4 +09°

3.65 4+ 0.4°

23+ 3.1°

93.33+1.5° 94.6+ 17" [121.33 + 23"

111.66 2791159+ 3.0°210.83 + 1.9

Table (3b). Differential

Parameters

Lymphocytes

%
Monocytes

%
Neutrophil

%
Eosinophil
%

Normal
control

73.6 + 497
1.83+1.0
24.8+40°

0.66+1.0

DMSO
(5ml/kg)

71.4+4.8
21+12
26.6+4.2

0.6+0.9

b

EAC

(1x10%¢]is)
+5%DMSO

33.5+5.0°

1.4+1.0

63.3 +5.4°
16412

*Experimental groups were compared with EAC control group.
Values are expressed as MeantSD of 6 mice per group.

(a)-significant as compared to Ehrlich ascites (EAC) group at (P < 0.01).
(b)-significant as compared to normal control group at (P < 0.05)

EAC

&
(1% 10%¢lis)+
250 mg dose.

11.8 + 1.0%°

4.32 +0.2%°
21.2 + 6.6™°

112.0 +1.2%*

169.0 +2.3%°

EAC

(1x10%¢is)+
250 mg dose.

43.6 +5.6™°

1.1+0.6

41.4 +5.9°

0.6+0.8

Effects of methanolic crude extract of Enteromorpha compressa on

EAC

&
(1x10%¢lis)+
500 mg dose.

12.4 +1.0%"

4.78 + 0.4°°
19.0 + 0.4%"

102.0 +0.9%°

146.30 + 1.9%%

EAC

(1x10%¢is)+
500 mg dose.

59.8 + 5.2
12+0.8

36.9 +4.9%°

0.6+0.8

Table (4). Effects of different doses of methanolic crude extract of Enteromorpha
compressa on liver lipid peroxidation and antioxidants of EAC treated mice

Parameters

MDA
/gm tissue)

Glutathione
Peroxidase
(U/gm tissue)
SOD
tissue)
CAT
tissue)

(n.moles

(U/gm

(U/gm

Normal DMSO

control (5ml/kg)
1.9 + 0.03% 1.62+0.03
3.42 4+ 0.03% 3.2+0.02
5.32 +0.43% | 4.49+0.40
28.46+1.91% 26.4£1.90

EAC

&
(1x10%elis)
+5%DMSO

2.92 + 0.04*
2.9+0.12"

3.82 + 4497

10.8 £ 0.11%| 19.89+ 1.17%"

*Experimental groups were compared with EAC control group.
Values are expressed as MeantSD of 6 mice per group.

(a)-significant as compared to Ehrlich ascites (EAC) group at (P < 0.01).
(b)-significant as compared to normal control group at (P < 0.05).
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EAC
&
(1x10%el1s)+25
0 mg dose.
1.83 +0.01%"
3.89 +0.21%"

4.01 +0.33%"

EAC

&
(1x10%¢ji5)+
500 mg dose.

1.98 + 0.01%*
3.12 + 0.03%°

4.85 +0.01%"

2498+ 0.01%"
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The levels of lipid peroxidation in liver
tissue were decreased (1.83+0.01
&1.98+0.01 n.moles/gm tissue), where the
Glutathione peroxidase levels  were
increased (3.89+0.21 &3.12+0.03 U/gm
tissue) by the administration of
Enteromorpha methanolic extract at doses
of 250&500 mg/Kg respectively as
compared to tumor control mice.

SOD levels in tumor bearing mice were
significantly decreased to 3.82+4.49 U/gm
tissue, in comparison with the normal mice
5.3210.43 U/gm tissue. The administration
of  Enteromorpha methanolic  extract
significantly increased the levels of SOD to
4.01£0.33 U/gm tissue and 4.58+0.01 U/gm
tissue at the doses of 250&500 mg/Kg
respectively.

The CAT levels in tumor bearing mice
were significantly decreased (10.8+0.11
U/gm tissue) in comparison with normal
mice (28.46+1.91 U/gm tissue).

Where with the administration of
Enteromorpha methanolic extract the CAT
levels were significantly increased to
(19.89+£1.17 U/gm tissue) & (24.98+0.01
U/gm tissue) at the doses of 250&500
mg/Kg respectively.

The effect of Enteromorpha
methanolic extract on EAC
induced solid tumor

In EAC control animals, the solid tumor
volume was found to be drastically
increased from day 0 to day 30, however

with the administration of Eenteromorpha
methanolic extract at doses of 250 & 500
mg/Kg, the solid tumor volume of treated
animals was found to have lower growth rate
when compared to EAC control mice as
shown in table No5. About 62.4% & 75%
reduction in solid tumor volume was
observed for the lower and higher dose
treatment of the extract respectively, on day
30 of the experiment. No toxic symptoms or
deaths were observed in animals for both
doses of the extract treatment.

The effect of Enteromorpha

methanolic extract on

histpathology of internal organs
The liver histological sections

(Fig.2),showed the branched anastomosed
cords of hepatocytes radiating from the
central vien (CV) and the cells are separated
by sinusoids (S) lined by flat endothelial
cells and Von kupffer cells (arrows) in
normal control mice.

No prominent histological changes in
DMSO mice group, Hypertrophy of liver
cells, necrosis and hepatocytes with
vacuolated cytoplasm with deeply stained
pyknotic nuclei (arrows) in tumor control
group , focal areas of necrosis (N),
congested central vien (CV) and
hepatocytes with vacuolated cytoplasm with
deeply stained pyknotic nuclei (arrows) in
250mg dose mice group ,and a normal
cellular architecture of hepatic lobules with
weakly congested central vein in 500mg
dose mice group.

Table (5). Effect of Enteromorpha compressa methanolic crude extract on solid tumor

volume.
Design of | Solid tumor volume (ml)
treatment | 15" day | 20™ day 25" day 30" day %Inhibition
Tumor 7.5+10° 9.0+ 1.0" 11.88+ 1.4° 13.66 £ 1.5 -
control
250 mg/kg. | 4.50+1.2% | 4.53+1.3" 4.91+1.2° 5.014+1.0° 62.4
dose
500 mg/kg. | 3.33+1.0° | 3.38+1.07 3.39+0.8° 3.42+0.9° 75
dose

*Experimental groups were compared with EAC control group.

Values are expressed as MeantSD of 6 mice per group.

(a)-significant as compared to Ehrlich ascites (EAC) group at (P <0.01) .
(b)-significant as compared to the treatment. at (P < 0.001).
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Group V "EAC + 500mg dose crude extract"

Fig.2: Histological study of liver in different experimental groups.
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Where, the renal cortex histological
sections (Fig.3), showed a normal
architecture of renal capsule (C), proximal
(P), and distal convoluted tubules in normal
control mice group ,nearly the same
histological profile as in normal control group
with a mild interstitial congestion (arrow) in
DMSO mice group , a large area of
interstitial hemorrhage (h) and aglumerular
atrophy (G) in tumor control mice group ,
aglumerular debris with ruptured Bowman's
capsule (Bc) and congestion of blood
vessels (arrows) in 250mg dose mice group
, and nearly the same histological profile as
in normal control group in 500mg dose mice

group.

Discussion

In recent years, marine resources have
attracted attention in the search for bioactive
compounds to develop new drugs and
healthy foods In particular, seaweeds are a
very important and commercially valuable
resource for food, fodder, soil conditioners
and pharmaceuticals. ( Kelman ef a/.,2012).

Cancer is a pathological state involving
uncontrolled proliferation. The present work
represents the antitumor activity of algal
crude extract on mice transplanted with
Ehrlich Ascites Carcinoma (EAC) which is a
very rapidly growing carcinoma with very
aggressive behavior (Ito et al ., 1987) and
(Lee et al., 2003). This model is mouse-
originated tumors frequently used in
antitumor related research in vivo (Segura et
al., 2000). In cancer chemotherapy, the
major problems are myelosupression and
anemia (Islam et al., 2013). The anemia
encountered in tumor bearing mice is mainly
due to reduction in RBC or hemoglobin
percentage and this may be due to iron
deficiency or due to hemolytic or
myelopathic conditions (Hirsch , 2006).
Treatment with Enferomorpha methanolic
crude extract reverted the hemoglobin
content, RBC and WBC cell count near to
normal values and also brought back the
serum biochemical parameters towards
normal "table 3a".this indicates that the
extract possesses protective action on the
haemopoietic system.

The free radical scavenging system,
SOD and CAT are present in all oxygen
metabolizing cells and their function is to
provide a defense mechanism against the
potentially damaging reactions of superoxide
and hydrogen peroxide. High levels (up to
0.05umol/h  per 104cells) of H,O, are
constitutively released from wide variety of
human tumors (Devi et al.,2011).Excessive
production of free radicals will result in
oxidative stress, leading to damage of
macromolecules such as lipids and can
induce lipid peroxidation Increased lipid
peroxidation causes degeneration of tissues
and lipid peroxide formed in the primary site
are transferred through circulation and can
provoke further damage to the cells.
(Gurunagarajan and Pemaiah, 2010).

SOD and CAT are involved in the
clearance of superoxide and H,O».

Decrease in SOD and CAT activities
described in tumors is regarded as markers
of malignant transformation. Lowered
activities of SOD and CAT were reported in
several cancers ( Kavitha ef al., 2008). The
significant elevation of SOD and CAT by the
crude extract treatment confirms the potent
antioxidant activity of  Enteromorpha
compressa methanolic extract.The elevation
of lipid peroxidation is known to be
associated with cancer.

Malondialdehyde,(MDA),the end product
of lipid peroxidation, was reported to be
higher in cancer tissue than in normal
tissues ( Muthuraman ef al., 2008). This
indicates the reduction in free radical yield
and subsequent decrease in harm and
damage to the cell membrane and decrease
in MDA production. In the present study, the
histological examination of removed organs
of Ehrlich Ascites Carcinoma inoculated
animals showed marked changes indicating
the toxic effect of this tumor.

The normalization of these effects
observed in the tissues treated with
Enteromorpha methanolic extract supports
the potent hepatoprotective and antioxidants
effects of the extract.
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Group IV "EAC + 250mg dose crude
extract”

Group V "EAC + 500mg dose crude extract"

Fig.3: Histological study of renal cortex in the different experimental groups:

Preliminary phytochemical studies
indicated the presence of flavonoids,
alkaloids, saponins, steroids, and

triterpenoids in Enteromorpha compressa
methanolic crude extract Many such
compounds are known to possess potent
antitumor properties. (Kintzios, 2006)
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The extract of Enferomorpha compressa
is rich in flavonoids and saponins.
Flavonoids have been found to possess
antimutagenic and antimalignant effect
Moreover, they have a chemo preventive
role in cancer through their effects on signal
transduction in cell proliferation and



Screening of some marine algae for antitumor activities

inhibition of neovascularization (Kumar et
al, 2011), Saponins have been found
beneficial on inhibition of  tumor
angiogenesis by suppressing its inducer in
the epithelial cells of blood vessels and then
on adhering, invasion and metastasis of
tumor cells. They also exhibit the antitumor
effect by cell cycle arrest and apoptosis
(Man et al., 2010).The anti tumor properties
of the extract may be due to the presence of
these compounds.

Conclusion

It is concluded that the methanol extract
of the alga Enteromorpha compresaa at the
doses of 250&500 mg/Kg was effective in
inhibiting the growth of Ehrlich carcinoma,
solid tumor model.The biochemical and
histological studies supported it's antioxidant
and hepatoprotective properties.The alga
crude extract needs further investigation to
elucidate it's mechanism of action and
isolation of it's active constituents.
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