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ABSTRACT
Marine algae are rich sources of new biologically active compounds. Seaweeds have traditionally been used as food, but have been used also as folk medicine. Recently, much attention has
been paid to the antitumor activity of seaweeds. This study investigated the potential of two
brown algae; Colpomenia sinuosa and Cystoseira myrica to evaluate the antitumor activity in vitro and in vivo against Ehrlich Ascites Carcinoma (EAC) cell line. In vitro assay of brown algae
water extract( Colpomenia sinuosa) (8 mg/ml / 106 EAC) induced high mortality rates to EAC
cells. While, the concentration (6 mg/ml / 106 EAC) of Cystoseira myrica is more effective that
induced high mortality rates to EAC cells. On the other hand, in vivo study revealed that (8 mg /
ml) post inoculation for Colpomenia sinuosa and (6 mg / ml) post inoculation for Cystoseira myrica, respectively induced the maximal reduction of tumor volume in mice-bearing solid tumors.
Moreover, the two brown algae induced a reduction in nitric oxide (NO) and lipid peroxidation
(Malenoaldhyde MDA) level with no harmful effect on liver or kidney functions. Histopathological
examination of tumor showed regression in tumor grade which associated with reduction in tumor volume indicating antitumor activity of both brown algae.
Key words : Brown algae; Ehrlich Ascites Carcinoma (EAC); in vitro; in vivo; pre inoculation;
post inoculation; alanine aminotransferase (ALT), aspartate aminoaset(AST); Albumin; (NO);
(MAD); histopathological.

INTRODUCTION

covery and identification of new antitumor
drug with low side effects on immune system
has become an essential goal in many studies
of immunopharmacology (Xu et al., 2009).
With this aim, many attentions have been
paid to natural compounds in plants, marine
organism and microorganisms.

Cancer is one of the most serious threats
to human health in the world and chemotherapy is still the standard treatment method.
Most of the anticancer drugs currently used
in chemotherapy are cytotoxic to normal cells
and cause immunotoxicity which affects not
only tumor development, but also aggravates
patient’s recovery (Zandi et al., 2010). The dis-

Regarding the low side effects of plants and
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Cystoseira myrica were examined for their antitumor activity in vitro and in vivo. Colpomenia sinuosa collected from the coastal area of
Abou-Qir, Alexandria, Egypt, South East of
the Mediterranean Sea Coast during May
2011; Cystoseira myrica from the coastal area
of Ghardaqa, Egypt, Red Sea during October
2011. These algae were identified according to
Taylor (1985) and Aleem (2001).

other natural compounds, scientists are interested in working on them to find new medications. Marine algae are one of the natural resources in the marine ecosystem. They
contain various biologically active compounds
which have been used as source of food, feed
and medicine. Various studies evidenced that
algae act as antiviral, antibacterial, antifungal
and antitumor (Harada et al., 1997) potentials, among numerous others. An increasing
number of compounds derived from sponges,
algae, mollusks and other marine organisms
are being tested for their therapeutic effects
against cancer and other diseases in clinical
and preclinical trails (Newman and Cragg,
2004 ; Paterson and Anderson, 2005; Kingston, 2009).

Preparation of marine algae:
Algae were washed several times by tap
water and dried for a week at room temperature, grind to get a powder.
Extraction of algae
Twenty gram. of each grinding alga were
soaked in 100 ml methanol for 48 hours and
then filtrated. The residues were repeatedly
soaked in 100 ml methanol for 48 hours and
filtrated (methanol extracts). The precipitate
was soaked in distilled water with boiling for
30 min then filtrated (water extracts). The filtrate was concentrated in vacuum until drying; the residue is dissolved in hot saline solution and concentrated.

It is now well recognized that apoptosis is a
mode of cell death used by multi-cellular organisms to eradicate cells in diverse physiological and pathological settings. Recent evidence also shows that suppression of
apoptosis by tumor promoting agents in preneoplastic cells is an important mechanism in
tumor promotion (Shibata et al., 1996). In
this context, it is noteworthy that apoptosisinducing ability seems to have become a primary factor in considering the efficacy of
chemo-preventive agents.

In vitro assessment of antitumor activity:
The antitumor activity of algae extracts
was determined in vitro against EAC. EAC
was purchased from the National Cancer Institute, Cairo University, Cairo, Egypt. EAC
cells were propagated in the laboratory by
weekly intraperitoneal injection of 0.2 ml of
1:5 saline solution of freshly drawn ascitic
fluid (2 *106 EAC cells) from a donor mouse
bearing 6-8 days-old ascitic tumor (Fahim et
al., 1997). Briefly, EAC cells were collected
from the peritoneal of inoculated female Swiss

So the aim of the present, is to investigate
the antitumor activity of two Egyptian marine
algae (Colpomenia sinuosa and Cystoseira
myrica) extract as natural agents against EAC
cell line in vitro and in vivo.

MATERIALS AND METHODS
Marine algae:
Two marine algae Colpomenia sinuosa and
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tained at approximately 25 ± 2 oC in a 12hours light/dark cycle. Mice were housed in
individual standard isolation cages (45x35x25
cm), then they were used to evaluate anticancer activity.

mice and viability was checked using trypan
blue exclusion assay (Bennett et al., 1967).
Test extracts were titrated in duplicates with
serial concentrations ( 2, 4, 6 and 8 mg/ml)
for each Colpomenia sinuosa and Cystoseira
myrica and then incubated at 37 oC for 2
hours. The cytotoxicity values were calculated
according to Boyum (1968).

Animal groups:
Swiss Albino mice were divided into ten
groups, five each. Solid tumor was induced in
the groups of study, except normal control
group, by injection of 2*106 of EAC cells subcutaneously using female albino mice in their
right thigh; the transplanted cells usually produce palpable tumors within a week. Group I
served as the normal control. Group II served
as the positive control (Mice-bearing solid tumor without any treatment). Group III was
treated with 8 mg/ml water extract of Colpomenia sinuosa before inoculation in IP route.
Group IV mice-bearing solid tumor treated
with 6 mg/ml water extract of Colpomenia
sinuosa after inoculation in IP route. Group
V, mice-bearing solid tumor treated with 8
mg/ml water extract of Colpomenia sinuosa
after inoculation in IP route. Group VI micebearing solid tumor treated with 10 mg/ml
extract water of Colpomenia sinuosa after inoculation, in IP route. Group VII mice treated
with 6 mg/ml methanol extract of Cystoseira
myrica before inoculation. Group VIII micebearing solid tumor treated with 4 mg/ml
methanol extract of Cystoseira myrica post inoculation in IP route. Group IX mice-bearing
solid tumor treated with 6 mg/ml methanol
extract of Cystoseira myrica after inoculation
in IP route. Group X mice-bearing solid tumor
treated with 8 mg/ml extract of Cystoseira
myrica post inoculation in IP route. In this
study, extracts was given 0.1 ml daily for 9
days. At the end of the experimental period,

In vivo assessment of antitumor activity:
The antitumor efficacy of algae extracts
was investigated in vivo (in mice bearing solid
tumors). A total of 50 female Swiss mice were
divided into 10 groups (five animals per
group). Solid tumor was induced in all groups
of study, except normal control group, by injection of 2 x 106 of EAC cells subcutaneously
using female albino mice in their right thigh;
the transplanted cells usually produce palpable tumors within a week. The volumes of the
tumors of individual mouse were determined
daily by measuring the length, width and
depth of the tumors with a Vernier caliper according to the method of Papadopoulos et al.
(1989).
Experimental animals
Healthy adult female Swiss albino mice of
commonly used laboratory strains were employed, weighing 20-25gram. Each animal at
the initiation of its dosing was between 8 and
12 weeks old and its weight was in an interval
within ± 20% of the mean weight of any previously dosed animals. The experimental protocol was approved by the Institutional Animal Ethics Committee (IAEC). They were
allowed to acclimatize to animal house conditions for one week before the start of the experiment. They were fed a standard diet and
water ad libitium. The study room was main-
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fasted mice were anesthetized by diethyl ether
inhalation and sacrificed using a sharp razor
blade. Blood was collected and the serum was
obtained by centrifugation for 10 minutes at
4000 rpm. These samples were kept at -20°C
until further investigation. Tumors were
quickly excised, removed, washed with saline
solution then kept in 10 % formalin.

mors specimens were quickly excised, removed, washed with saline then kept in 10
% buffered formalin for histopathological
study using hematoxylin and eosin stain
(H & E).
Statistical analysis:
The statistical significance of the experimental biochemical results was determined
by the Student's t test (Murray, 1982). For all
analysis, P ≤ 0.05 was accepted as significant
probability level.

Collection of the blood and tumors from
all groups :
At the end of the experimental period, fasted mice were anesthetized by diethyl ether inhalation. Mice were sacrificed using a sharp
razor blade. Blood was collected and the serum was obtained by centrifugation for 10
minutes at 4000 rpm. These samples were
kept at -20°C for determination of serum alanine aminotransferase (ALT), aspartate aminotransferase (AST) activity (Reitman and
Frankel 1957), serum albumin (Reinhold,
1953), serum creatinine (Henry, 1974), serum malondialdehyde level (Satoh, 1978) and
serum nitric oxide level (Montgomery and Dymock 1961). A V- shaped incision was made
from back to expose the internal organs. Tu-

RESULTS
Antitumor activity of algal extracts (in vitro):
Different concentrations (2, 4, 6 and 8 mg/
ml) of water and methanol extracts of Colpomenia sinuosa and Cystoseira myrica
were investigated on the viability of Ehrlich
Ascites Carcinoma (EAC) cell line as shown in
table(1). Results showed that 8 mg/ml of water extracts of Colpomenia sinuosa and 6 mg/
ml of methanol extracts of Cystoseira myrica
are more antiproliferative effects against EAC
cell line.

Table (1) : In vitro cytotoxic effect of different extracts of marine algae on the viability of Ehrlich
Ascites Carcinoma (EAC) cells.

Effect of algal extracts on the volume of
solid tumor:
Further in vivo study for the highly toxic
algal extracts after the end of experiment; has
been done on solid tumor bearing mice. As

shown in table (2), all tested extracts caused
significantly reduction in the tumor volume as
compared to that of the positive control
group. The maximal reduction of tumor volume (0.80 ± 0.09 mm3 and 0.87 ± 0.13 mm3)
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and methanol extracts of Cystoseira myrica
respectively.

was observed when mice-bearing solid tumor
were treated with 8 and 6 mg/ml after inoculation of water extract of Colpomenia sinuosa

Table (2) : Effect of tested algae extracts on the volume of solid tumor.

"*": means significant value; P
very highly significant value; P

0.05, "**": means highly significant value; P
0.001.

0.01, "***": means

ml water extract of Colpomenia sinuosa post
inoculation had marked elevation on ALT and
AST and reduction in albumin. In case of Cystoseira myrica, the result revealed that the
concentrations 6 mg/ml methanol extract of
Cystoseira myrica pre inoculation, 4 and
6mg/ml methanol extracts of Cystoseira myrica post inoculation had no effect on these liver enzymes and albumin. However concentration 8 mg/ml of Cystoseira myrica extract
post inoculation had marked elevation on ALT
and AST and reduction in albumin.

Effect of algae extracts on serum alanine
aminotransferase (ALT), aspartate aminotransferase (AST) activity and albumin concentration:
The chemoperventive effects of algae extracts on ALT, AST and albumin in different
mice serum pre and post mice inoculation are
shown in Table (3). The results revealed that
the concentrations 8 mg/ml water extract of
Colpomenia sinuosa pre inoculation and 6
and 8 mg/ml post inoculation had no effect
on both enzymes activity and albumin level.
However the applied of concentration 10 mg/
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Table (2) : Effect of algal extracts on serum alanine aminotransferase (ALT), aspartate aminotransferase (AST) activity and albumin concentration.

"***": means very highly significant value; P

0.001.

Effects of the tested algal extracts; Colpomenia sinuosa and Cystoseira myrica. on
serum creatinine :

Extracts and tumor had no significant
effects on kidney function (creatinine) (Figure 1).
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Fig. (1) : Effect of the tested algal extracts; Colpomenia sinuosa and Cystoseira sp.
on serum creatinine in control and different treated mice.

Effects of tested algae extracts on lipid
peroxidation malondialdehyde (MDA) in
control and different treated mice:
Level of MDA as end product of lipid peroxidation was determined in the serum of tumor bearing mice treated with different algae
extracts (Figure 2). Results indicate that development of solid tumor is associated with
significant elevation of MDA as compared to

that of negative control. Treatment with
algal extracts resulted in significant reduction in lipid peroxidation. Both (8 and 10
mg/ml) water extract of Colpomenia sinuosa post inoculation and (6 mg/ml of methanol Cystoseira myrica pre inoculation and 8
mg/ml extracts of Cystoseira myrica post inoculation) showed maximal inhibitory effects.

Fig. (2) : Effect of tested algae extracts on lipid peroxidation malondialdehyde (MDA)
in control and different treated mice.
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post mice inoculation. In case of Cystoseira
myrica, there was reduction in NO concentration at all concentrations were tested and this
reduction was highly significant at concentration 6mg/ml pre inoculation and 6 mg/ml extracts post inoculation and extremely significant at concentration 8 mg/ml post
inoculation.

Effects of tested algae extracts on serum
nitric oxide (NO) of mice:
There was a reduction in NO concentration at all concentrations of Colpomenia sinuosa as shown in Figure(3); and this reduction
was highly significant at concentration 8 mg/
ml pre inoculation and 8 mg/ml post inoculation and extremely significant at 10 mg/ml

Fig. (3) : Effect of algal extracts on serum nitric oxide (NO).

Effect of algal extracts on histopathological examination (haematoxylin and eosin
stain) of solid tumors:

There was a regression in tumor grade by
using Colpomenia sinuosa and Cystoseira
myrica extracts (figures 4-15).
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DISCUSSION

tracts of brown algae.

The mounting coasts of anticancer drug
development, and FDA over caution in the
drug approval processes, it is noteworthy that
there is a growing trend towards the synthesis
of complex natural products. Marine algae
produce a wide range of new secondary metabolites with various biological activities. In
an attempt to find new anticancer drugs,
most seaweeds, including the brown algae;
have exhibited a cytotoxic activity against
cancer cell lines.

Colpomenia sinuosa and Cystoseira myrica extracts had no significant effects on liver
enzymes (ALT & AST) and albumin except at a
concentration of 10 mg/ml of Colpomenia sinuosa extract and a concentration of 8 mg/ml
of Cystoseira myrica extract post inoculation
which show increased values of liver enzymes
(ALT & AST) and decreased values of liver
albumin. Colpomenia sinuosa and Cystoseira
myrica extracts had no significant effects on
kidney function (Creatinine). This means that
algal extracts had no harmful effect on general health of mice.

In vitro assay, the brown algae extract of
Colpomenia sinuosa killed 93.75 % at a concentration of 8 mg/ml/106 EAC cells. This is
in agreement with Abourriche et al. (1999);
Bennamara et al. (1999); Ayyad et al. (2003),
Who found that Cystoseira (Cystoseiraceae) is
a widely distributed genus of brown algae
have antibacterial, antifungal, and cytotoxic
activity. On the other hand, this is in disagreement with Khanavi et al. (2010); who did
not note any significant cytotoxic activity for
total extract and fractions of Colpomenia sinuosa.

In this study there was a reduction in MDA
at all concentrations and maximal inhibitory
effect at (8 and 10 mg/ml extracts of Colpomenia sinuosa post inoculation and 6 mg/ml
pre inoculation, 8 mg/ml extracts of Cystoseira myrica post inoculation).These results are
in agreement with Hideomi ( 2003) who reported that brown algae extracts showed a reduction in MDA. Hamza et al. (2011) reported
that the treatment with different algal extracts
results in significant reduction in MDA. The
treatment with different algal extracts showed
a reduction in NO level and the maximal inhibitory effect occurs at 8 mg/ml pre inoculation, 8 and 10 mg/ml extracts of Colpomenia
sinuosa post inoculation. It was recorded that
6 mg/ml of Cystoseira myrica applied before
inoculation, 6 and 8 mg/ml post inoculation
caused a significant reduction in NO level. In
accordance Shalaby et al . ( 2011) who reported that the potent antioxidant activity of polar
algal extracts and the aqueous and ethanol
extracts of brown algae showed highly antioxidant activity and could act as electron or hy-

The data obtained from the present investigation revealed that the administration of 8
mg/ml extract of Colpomenia sinuosa post inoculation (0.8096 ± 0.09542) and 6 mg/ml extract of Cystoseira myrica post inoculation
(0.8742 ± 0.1367) at the tenth day of tumor
inoculation induced maximal reduction of tumor size. This reduction is in agreement with
that obtained by El - khawaga et al. (2001).
They found that the treatment of mice with
injection of extracts of brown algae resulted
in both a significant inhibition of tumor size
compared with mice that did not receive ex-
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drogen donors for 2, 2
picrylhydrazyl (DPPH) radicals.

diphenyl-1-

Aleem A.A. 2001: The Marine Algae of the
Alexandria, Egypt. Ed. Uni. of Alexandria,
Egypt, 138:1-55.

The present histopathologiocal studies revealed that there was a regression in tumor
grade from grade III in positive control to
grade II in 8 mg/ml extracts of Colpomenia
sinuosa pre inoculation and 6 mg/ml extracts
of Colpomenia sinuosa post inoculation and
to grade I in 8 mg/ml extracts of Colpomenia
sinuosa post inoculation and 10 mg/ml extracts of Colpomenia sinuosa post inoculation. In Cystoseira myrica there was a regression of tumor grade from grade III in positive
control to grade II in 6 mg/ml extracts of Cystoseira myrica pre inoculation and 4 mg/ml
extracts of Cystoseira myrica post inoculation
and to grade I in 6 mg/ml extracts of Cystoseira myrica post inoculation and 8 mg/ml
extracts of Cystoseira myrica post inoculation.
This associated with a reduction in tumor volume revealing their antitumor activity.

Ayyad SN, Abdel-Halim OB, Shier WT,
Hoye T R. 2003 : Cytotoxic hydroazulen diterpenes from the brown alga Cystoseira myrica. Z.Natureforsch., 58: 33-38.
Bennamara A, Abourriche A, Berrada M,
Charrouf M, Chaib N, Boudouma M, Garneau FX. 1999 : methoxybifurcarenone: an
antifungal and antibacterial meroditerpenoid
from the brown alga Cystoseira tamariscifolia.
Phytochem., 52:37-40.
Bennett JM, Catovsky D, Daniel MT,
Flandrin G, Galton DA, Gralnick H R. et al.
1967: Proposals for the classification of the
acute leukaemias. French-American-British
(FAB) co-operative group. Br. J. Haematol.,
;33: 451-458.

Finally, these aqueous extracts of Colpomenia sinuosa and Cystoseira myrica exhibited antioxidant and anticancer activities which
possess a significantly inhibition of the
growth of EAC in vitro and in vivo with causing a reduction in tumor volume. So its effect
is amplified by these biological efficiencies
which are very important for human health;
for the manufacture of pharmaceutical drugs
(anticancer and antioxidant).

Boyum A.1968 : Separation of leukocytes
from blood and bone marrow .Introduction.
Scand. J. Clin. Lab. Invest., 97 (7) :312319.
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ا ﻠﺨﺺ اﻟﻌﺮﺑﻰ
" ﻧﺸﺎط اﺛﻨ ﻣﻦ اﻟﻄﺤﺎﻟﺐ اﻟﺒﻨﻴﺔ ﺿﺪ اﳋﻼﻳﺎ اﻟﺴﺮﻃﺎﻧﻴﺔ )اﻹرﻟﺶ( ﻓﻰ
اﻟﻔﺌﺮان اﻟﺒﻴﻀﺎء اﻟﺴﻮﻳﺴﺮﻳﺔ"
أﺳﺎﻣــﻪ ﻣﺤﻤــﺪ ﺑــﺪر١
أﺣﻤــﺪ ﺻﺎﻟـــﺢ١
رﺟـــﺎء
أﻣﻴﻤـــﻪ ﺧﻤﻴــﺲ١
ﻣــﻴﺮﭬﺖ ﺣﺴـــ ٣

ﺣﻤـــﻮده٢

٢ ١ﻣﻌﻬﺪ اﻟﻬﻨﺪﺳﺔ اﻟﻮراﺛﻴﺔ واﻟﺘﻜﻨﻮﻟﻮﭼﻴﺎ اﳊﻴﻮﻳﺔ  -ﺟﺎﻣﻌﺔ ﻣﺪﻳﻨﺔ اﻟﺴﺎدات
)١ﻗﺴﻢ ﺗﻜﻨﻮﻟﻮﭼﻴﺎ اﳊﻴﻮاﻧﻴﺔ و ٢ﻗﺴﻢ اﻟﺒﻴﻮﺗﻜﻨﻮﻟﻮﭼﻴﺎ ا ﻴﻜﺮوﺑﻴﺔ(
٣ﻗﺴﻢ اﻟﻨﺒﺎت  -ﻛﻠﻴﺔ اﻟﻌﻠﻮم  -ﺟﺎﻣﻌﺔ ا ﻨﺼﻮرة

ﺗﻌﺘـﺒﺮ اﻟﻄﺤﺎﻟﺐ ﻣﻦ ا ﺼـﺎدر اﻟﻄﺒﻴﻌﻴﻪ اﻟﻐـﻨﻴﻪ ﺮﻛﺒﺎت ﻋﺪﻳﺪة ﻣـﺘﻨﻮﻋﺔ واﻟﺘﻲ ﻟﻬـﺎ ﺗﺄﺛﻴﺮ ﺑﻴﻮﻟﻮﺟﻲ ﻋـﻠﻲ اﻟﻜﺎﺋﻨﺎت اﳊﻴﺔ وﺧـﺎﺻﺔ ا ﻀﺎدة ﻟﻠﺨﻼﻳﺎ
اﻟﺴﺮﻃﺎﻧﻴـﺔ .وﻗﺪ

اﺧﺘﻴﺎر ﻧﻮﻋ ﻣﻦ اﻟﻄﺤﺎﻟﺐ اﻟﺒﺤﺮﻳﺔ ﻌﺮﻓﺔ ﻛﻔﺎءة ﻣﺴﺘﺨـﻠﺼﺎﺗﻬﺎ ﺿﺪ اﳋﻼﻳﺎ اﻟﺴﺮﻃﺎﻧﻴﺔ ; ﺟﻤﻊ اﻟﻄﺤﺎﻟﺐ و ﲡﻔﻴﻔﻬﺎ ﺛﻢ أﺧﺬ

أوزان ﻣـﺤﺪدة " ٢٠ﺟـﺮام " ﻣﻦ ﻛﻞ ﻃـﺤﻠﺐ ﺛﻢ

وﺿـﻌﻬـﺎ ﻓﻲ ١٠٠ﻣﻠـﻰ ﻣﻴـﺜﺎﻧـﻮل ﺪة  ٤٨ﺳـﺎﻋﺔ ﺛﻢ

ﲡـﻔـﻴﻒ اﻟﺮاﺷﺢ وﺑـﻌﺪ ذﻟﻚ

اﻟـﺬوﺑﺎن ﻓﻰ

ﻛﻤﻴﻪ ﻣـﻌﻠﻮﻣـﺔ ﻣﻦ ا ﺎء ا ﻘـﻄﺮ و ﺣﻔـﻈﻬﻤـﺎ ﻟﻠﺨـﻄﻮات اﻟﺘـﺎﻟﻴﺔ .أوﻻ  :اﺧـﺘﺒﺎر ﻫـﺬه ا ﺴﺘـﺨﻠﺼـﺎت ﺧﺎرﺟﻴﺎ ) (in vitroﺑﺎﺳـﺘﺨــﺪام Ehrlich

)) Ascites Carcinoma (EACﺧﻼﻳﺎ اﻹرﻟﺶ( وﺧـﻠﺼـﺖ ﻫﺬة اﻟـﻨﺘـﺎﺋﺞ إﻟﻲ أن ﻟﻬـﺎ ﻧﺸـﺎط ﻣﻀـﺎد ﻟﻸورام.وأﻛـﺪت اﻟﻨـﺘﺎﺋﺞ أن ﺗـﺮﻛﻴـﺰ  ٨ﻣﻠﻰ
ﻏـﺮام /ﻣـﻠﻰ ﻣﻦ  Colpomenia sinuosaو٦ﻣـﻠـﻰ ﻏـﺮام /ﻣـﻠﻰ ﻣﻦ  Cystoseira myricaأﻓـﻀـﻞ اﻟـﻨـﺘــﺎﺋﺞ ﺛـﺎﻧــﻴـﺎ  :اﺧـﺘــﺒـﺎر ﻫـﺬه
ا ﺴﺘﺨﻠﺼﺎت ﺑﺤﻘﻨﻬﺎ ﻓﻲ اﻟﻔﺌﺮان اﻟﺒﻴﻀﺎء ) (in vivoأوﺿﺤﺖ اﻟﻨﺘﺎﺋﺞ أن ﻣﺴﺘﺨﻠـﺼﺎت ﺗﻠﻚ اﻟﻄﺤﺎﻟﺐ ﲢﺪ ﻣﻦ اﻧﺘﺸﺎر اﳋﻼﻳﺎ اﻟﺴﺮﻃﺎﻧﻴﺔ وﺗﺆدى
إﻟﻲ إﻧﺨـﻔﺎض ﻛﺒﻴـﺮ ﻓﻲ ﻧﺸﺎط إﻧﺰ ﺎت اﻟـﻜﺒﺪ وﻣﺴـﺘﻮى أﻛﺴﻴـﺪ اﻟﻨﻴﺘﺮﻳﻚ ﻛـﻤﺎ ﻳﻘﻠﻞ ﻣﻦ اﻟـﺪﻫﻮن ا ﺆﻛﺴـﺪة .وأﻇﻬﺮ اﻟﻔﺤﺺ اﻟـﻬﺴﺘﻮﺑـﺎﺛﻮﻟﻮﺟﻰ ﻟﻠﻮرم
اﻻﻧﺤـﺪار ﻓﻲ درﺟﺔ اﻟـﻮرم اﻟﺬي ﻳـﺮﺗﺒﻂ ﻣﻊ اﻧـﺨﻔـﺎض ﺣﺠﻢ اﻟـﻮرم .وﻳﻮﺻﻰ اﻟـﺒﺤﺚ ﺑـﺈﺟﺮاء ﻣـﺰﻳﺪ ﻣﻦ اﻟـﺪراﺳﺎت ا ـﺴﺘـﻘﺒـﻠﻴـﺔ أ ﻜﺜـﻔﻪ ﻟﺘـﻘﻴـﻴﻢ وﻛﺸﻒ
اﻟﻔﻮاﺋﺪ اﶈﺘﻤﻠﺔ ﻟﻬﺬه اﻟﻄﺤﺎﻟﺐ واﺳﺘﺨﺪاﻣﻬﺎ ﻛﻌﻘﺎر ﻃﺒﻴﻌﻲ ﻓﻲ اﺠﻤﻟﺎل .
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