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ABSTRACT

Traditional medicine has a long history of serving peoples all over the world. In recent years, The
medicinal plants received a considerable interest as it contain several phytochemicals such as vitamins,
carotenoids, flavonoids, polyphenols, alkaloids, saponins, etc. These phytochemicals possess
antioxidant activities, which, are being used traditionally for the prevention and treatment of many
diseases, including cancer. The present study is discussing one of these plants (Costus Speciosus) and
its biochemical effect on Serum glucose, serum cholesterol (Chol), carcinoembryonic antigen (CEA)
and carbohydrate antigen (CA 19-9) On experimentally induced Ehrlich ascites carcinoma (EAC) in
female mice. This study was carried out on 160 female mice which were allocated into four equal
groups of 40 mice each. Group I: (Control group): received no drugs .Group II: (Tumor non-treated
group): intraperitoneally (i.p) injected in the right thigh with 0.2 ml of Ehrlich ascites adenocarcinoma
(2.5 x 10° tumor cells with single cell suspension) .Group III: (C. speciosus treated group): treated
with C.speciosus rhizomes powder mixed with food (5gm / kg. after EAC injection) and Group IV:
(C.speciosus group): received C.speciosus rhizomes powder mixed with food. Ehrlich ascites
carcinoma induction induced an increase in CEA and CA19-9 levels which became a decrease after
C.speciosus and treatment. Also, C.speciosus potentially decreased serum glucose and cholesterol
level at different periods of inoculation. These results suggest that C.speciosus and its constituents
may be help in cancer treatment by its antiapoptotic and anticarcinogenic effects, also the results
showed hypoglycemic and hypolipidemic effects of C.speciosus rhizomes .
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1.INTRODUCTION

ancer is a term describing undifferentiated carcinoma that has high
cconditions characterized by transplantable capability, no regression,

uncontrolled cellular proliferation rapid proliferation, shorter life span, 100%
and differentiation (Ponder, 2001). Several malignancy and also does not have tumor-
factors are known to increase the risk of specific transplantation antigen. Ehrlich
cancer, including smoking, dietary factors, ascites carcinoma has a resemblance with
certain infections, exposure to radiation, human tumors which are the most sensitive
lack of physical activity, obesity, and to chemotherapy due to the fact that it is
environmental pollutants (Anand et al., undifferentiated and that it has a rapid
2008). Experimental models of cancer growth rate (Kabel et al, 2013).
have played an important role in cancer C.speciosus is a tropical Zingiberaceae
drug discovery, as they serve as tools plant, which is wide spread throughout
determinants of therapeutic success or Southeast Asia. It is considered as an
failure (Durrett, 2013). Ehrlich ascites important component in many human and
carcinoma is one of these models, it is an veterinary medicines; C. speciosus is
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widely used in treating various diseases
(Eliza et al., 2009a; Vijayalakshmi and
Sarada, 2008). The C. speciosus extracts
showed significant antioxidant activity,
which is partially related to its high
polyphenolic content (Vijayalakshmi and
Sarada, 2008). Recent studies have
indicated that costunolide and eremanthin
isolated from C. speciosus possess normo-
glycemic and hypolipidemic activities in
streptozotocin-induced diabetic rats (Eliza
et al., 2009b). Dasgupta and Pandey,
(1970) reported that, Diosgenin is a
steroidal saponin considered the major
constituent isolated from C. speciosus.
Anticancer activity 1is one of its
Pharmacological properties (Raju et al.,
2004). Accordingly, the purpose of the
present study was to investigate the effect
of C. speciosus against EAC-induced
tumor in female albino mice.

2. MATERIALS AND METHODS

2.1. Experimental animals:

A total number of 160 Australian female
albino mice, 12-16 weeks old and average
body weight 20 - 25 g were used in the
experimental study, and obtained from
Research Institute of Ophthalmology,
Giza, Cairo. Animals were housed in
separate metal cages (2-3 per cage). Fresh
and clean drinking water was supplied ad-
lib through specific nipple.

2.2. Plant material

C. speciosus rhizomes were washed,
cutted, grinded and refined. The ground
powder was mixed with the ration by the
concentration of (5gm /kg ration).

2.3. EAC Induction:

The experimental induction of tumor in
female mice was carried out at the National
Cancer Institute Egypt. Every 1 ml of
Ehrlich ascites adenocarcinoma was
diluted with 4 ml of normal saline. Each
mouse was intraperitoneal (i.p) injected in
the medial aspect of the right thigh with
0.2 ml of Ehrlich ascites adenocarcinoma
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(2.5 x 10° tumor cells with single cell
suspension (Zeinab, 2009). The tumor
developed and become palpable in all
injected animals 5-7 days post tumor
inoculation (Omayma et al., 2011).

2.4. Experimental design:

Mice were randomly allocated into four
main equal groups, 40 animals each,
placed in individual cages and classified as
follow: Group 1 (control normal group):
Comprised from 40 female mice that
received no drugs served as control non-
treated for all experimental groups and
having normal diet daily. Group 2 (Tumor
non-treated group): Included 40 female
mice, each mouse were intraperitoneal (i.p)
injected with EAC, for tumor-induction
and received no drugs. Group 3 (C.
speciosus treated group): Comprised 40
female mice, each mouse were
intraperitoneal (i.p) injected with EAC, for
tumor-induction. Mice were fed C.
speciosus rhizomes powder among normal
diet daily from the first day of experiment
and along its duration. Group 4 (C.
speciosus group):Included 40 female mice,
received C. speciosus rhizomes powder
among ration from onset of experiment and
along its duration.

2.5. Sampling:

Blood samples were collected from all
animals groups (control and experimental
groups) four times along the duration of
experiment afterl4, 24, 34 and 44 days
from the onset of EAC Injection and
treatment with C. speciosus. All samples
were collected in the morning following
over-night fasting.

2.6. Preparation of Blood samples and
Biochemical analysis:

The animals were anesthetized with ethyl
ether before blood sampling.  Blood
samples were collected by occular vein
puncture and sacrification at the end of
each experimental period in dry, clean, and
screw capped tubes. Serum was separated
by centrifugation at 3000 r.p.m for 5
minutes. The clear serum Samples were
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proceed directly for glucose determination,
and then kept in a deep freeze at -20° C
until used for subsequent biochemical
analysis. Serum glucose, total cholesterol,
carcinoembryonic antigen (CEA) and
carbohydrate antigen 19-9 (CA 19-9) were
analyzed according to the methods
described by Tietz, (1995), NCEP expert
panel, (1988), Begent and Rustin, (1989)
and Minamide et al., (2000) respectively.

2.7. Statistical analysis:

The obtained data were statistically
analyzed by one-way analysis of variance
(ANOVA) followed by the Duncan
multiple test. All analyses were performed
using the statistical package for social
science (SPSS, 13.0 software, 2009).
Values of P<0.05 were considered to be
significant.

3.RESULTS

Biochemical effect of C. speciosus
administration on serum Glucose as a
metabolic  Biomarker, @ Serum  total

cholesterol resembling lipids profile ,
carcino-embryonic antigen and
carbohydrate antigen 19-9 as a tumor
marker in normal and EAC induced tumor
in female mice were statistically analyzed
and represented in the tables (1 & 2).

3.1. Serum glucose

Effect of treatment with C.speciosus on
serum glucose concentration in normal and
EAC induced tumor in female mice were
presented in the table (1).

3.1.1. Effect of treatment factor:

A non-significant decrease in serum
glucose concentration was observed in
EAC induced tumor in female mice after
14 days, In addition , a significant decrease
in serum glucose concentration after 34
days. Meanwhile, a non-significant
increase in serum glucose concentration
was observed after 24 days. This increase
became significant after 44 days when
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compared with normal control group.
Treatment with C.speciosus to EAC
induced tumor in female mice resulted in a
non-significant decrease in serum glucose
concentrations all over the periods of the
experiment when compared with EAC
non-treated group. Administration of
C.speciosus to normal mice resulted in a
non-significantly decreased serum glucose
concentration after 14 and 34 days of
treatment. Meanwhile, a non-significant
increase in serum glucose concentration
was observed after 24 and 44 days of
treatment when compared with normal
control group.

3.1.2. Time impact:

G2: first time = second time << fourth
time 2> third time.
G3:  first time = second time = fourth

time => third time.

Ga:  first time = second time = third
time << fourth time.

Note: (=) sign means that there was no
significant difference ,where there may be
a non-significant decrease or increase
between different times , while {»», <}
signs mean there were significant
differences according to the direction of
the sign.

3.2. Serum total cholesterol:-

Effect of treatment with C.speciosus on
serum total cholesterol concentration in
normal and EAC induced tumor in female
mice are presented in the table (1).

3.2.1. Effect of treatment factor:

A non-significant increase in serum total
cholesterol concentration was observed in
EAC induced tumor in female mice after
14, 24 and 44 days. Meanwhile, a non-
significant decrease in serum total
cholesterol was observed after 34 days
when compared with normal control group.
Treatment with C.speciosus to EAC
induced tumor in female mice



The table (1): Effect of treatment with C. speciosus rhizomes on Serum Glucose and Total Cholesterol concentrations in
normal and EAC-induced tumor in female mice.

Glucose Total Cholesterol
Animal (mg/dL) (mg/dL)
Groups (1St) (2nd) (3rd) (4th) (1St) (2nd) (3rd) (4th)
14 24 34 44 14 24 34 44
Days Days Days Days Days Days Days Days
Yy Yy y Yy Yy Yy Yy Yy
Group I:
(Control group) N 101.23 + B B 89.73 + bA 94.73 + 74.70 +
133.90 +4.29 sopm  113.2¢17.56 115.1 +15.1 oy 84831570 g 10% 12.59%
Group IT :
(EAC induced 112.17 94.37 + 84.33 + 95.20 +
abB . bC aA . bA . .
group) 105.8+15.63 1045 52.23 +3.81 132.27 +8.18 [gh  9020+798 51 99 3750
Group III:
(EAC induced and 108.83 + 72.50 + 62.17 £ 64.23 +
. bA . bB aA . aA . .
(g:r.(s;gle;():losus treated 95.23+9.32 7 679 43.17+1.90 112.6+£15.87 6.22B 174.67+15.9 1.14%8 8.97bB
Group IV:
(Control C.speciosus 105.07 88.37 + 74.50 £ 65.63 +
abB . a aA . bB : :
treated group) 110.0+£11.95 110.58% 111.70+£5.19°B 132.00 £3.00 408 57.97 +4.62 6.86% 11.292AB
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The table(2): Effect of treatment with C.speciosus rhizomes on carcinoembryonic antigen (CEA) and carbohydrate antigen
19-9 (CA 19-9) concentrations in normal and EAC-induced tumor in female mice.

CEA CA 19-9
(ng/ml) (U/ml)
Animal ( 1 St) ( 1 St) ( 1 St) (1 St) ( 1 St) (2nd) (3rd) ( 4th)
Groups 14 14 14 14 14 24 34 44
Days Days Days Days Days Days Days Days
Group I: 1.67 £ 1.19+ 1.03+£0.20 0.67+0.20 3.49 .
(Congol aroup) 0.04 A 0.11 *A abB B L0.45PA 2.80+0.37%A  4.27+0.48%A 3.50+0.48%A
Group I1:
EAC i
(EAC induced group) (l)-g?af (1)-2855 i‘ozg7aAB 0.87£0.07°®  9.0040.79°® 0.1+0.87% 12.42+230°*  10.88+3.30%B
Group III:
g?pﬁcﬁ%ﬁﬂgi?ez?fd é:gij ggg:,; %3,37%8 1.64+0.43%  4.73£0.73" 3.68+0.71°® 8.78+1.15a"*  6.80+1.11a%
group)
Group IV:
Control C.speciosus 1.19 + 0.77 + 039+ 0.38 + ¢ c
Ereated groug) 0,244 0.3]%AB 0,065 0,055 2.63£0.19°4 2.88+0.17°*  3.26+0.80°* 3.35+0.46°A

Data presented as (Mean = S.E).

S.E = Standard error.
Mean values with different superscript letters in the same row are significantly
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significantly  decreased serum total
cholesterol concentration after 14 days and
44 days of treatment, in addition to non-
significant decrease in serum total
cholesterol concentration after 34 days was
observed. However, after 24 days a
significant increase of serum total
cholesterol was observed when compared
with EAC non-treated group.
Administration of C.speciosus to normal
mice resulted in a non-significant decrease
in serum total cholesterol concentrations
all over the periods of the experiment when
compared with normal control group.

3.2.2. Time impact:

G2: second time = first time = third time
= Fourth time

Gs: second time >> first time = third time
= Fourth time

Ga: second time << first time = third time
= Fourth time

Note: (=) sign means that there was no
significant difference, where there may be
a non-significant decrease or increase
between different times, while [, <)
signs mean there were significant
differences according to the direction of
the sign.

3.3. Serum carcinoembryonic antigen
(CEA):

Effect of treatment with C.speciosus on
serum CEA concentration in normal and
EAC induced tumor in female mice are
presented in the table.

3.3.1. Effect of treatment factor:

A non-significant decrease in serum CEA
concentration was observed in EAC
induced tumor in female mice after 14
days. Meanwhile, a non-significant
increase in serum CEA concentration was
observed 24, 34 and 44 days when
compared with normal control group.

Treatment with C.speciosus to EAC
induced tumor in female mice non-
significantly  increased serum CEA

concentration after 14 days, in addition to,
a significant increase in serum CEA
concentration was observed after 44 days.
Meanwhile, a non-significant decrease in
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serum CEA concentration after 24 and 34
days was observed when compared with
EAC non-treated group. Administration of
C.speciosus to normal mice showed a non-
significant decrease in serum CEA
concentrations all over the periods of the
experiment when compared with normal
control group.

3.3.2. Time impact:
s G2 first time

second time >=>
forth time = third time

% Gz first time = fourth time =>
second time = third time.
% Gy first time = second time

2 0 = third time = fourth time.

< Note: (=] sign means that there was
no significant difference, where there
may be a non-significant decrease or
increase between different times,
while {#»,%¢) signs mean there were
significant differences according to the
direction of the sign.

3.4. Serum carbohydrate antigen 19-9 (CA

19-9):

Effect of treatment with C.speciosus
on serum CA 19-9 concentration in normal
and EAC induced tumor in female mice are
presented in the Table.

3.4.1. Effect of treatment factor:

A significant increase in serum CA 19-9
concentration was observed in EAC
induced tumor in female mice all over the
periods of the experiment compared with
normal control group. Treatment
with C.speciosus to EAC induced tumor in
female mice significantly decreased serum
CA 19-9 concentration after 14 and 24
days of treatment, in addition to, a non-
significant decrease in serum CA 19-9
concentration was observed after 34 and 44
days when compared with EAC non-
treated  group.  Administration  of
C.speciosus to normal mice resulted in no
change in serum CA 19-9 concentration
after 24 days of treatment. Meanwhile, a
significant decrease in serum CA 19-9
concentration was observed after 14, this
decrease became non significant after 34
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and 44 days of treatment when compared
with normal control group.
3.4.2. Time impact:

G2: first time = second time <= third
time = fourth time.
Gs: first time = second time <% third

time = fourth time.

Ga: first time = second time = third time
= fourth time.

. Note: (=) sign means that there was no

significant difference ,where there may be
a non-significant decrease or increase
between different times , while {3, <)
signs mean there were significant
differences according to the direction of
the sign.

4.DISCUSSION
Cancer is an unnatural cell growth, where

they can loss their natural function and
spread through of the blood, at all the

body(Maxmen, 2012). Ehrlich ascites
carcinoma (EAC) is one of the
experimental breast tumor derived from
spontaneous  mouse  adenocarcinoma.

Similar to other tumors developing in body
cavities, (Ulakoglu and Altun, 2004). The
obtained data in table (1) revealed that, a
non-significant decrease in serum glucose
concentration in EAC induced tumor in
female mice after 14 days, in addition , a
significant decrease in serum glucose
concentration after 34 days. Meanwhile, a
non-significant increase in serum glucose
concentration was observed after 24 and 44
days when compared with normal control
group. These results are nearly similar to
those recorded by Omayma et al., (2011)
who reported that, serum glucose
concentration significantly decreased in
EAC- induced tumor in female mice. Also,
Hussein and Boshra, (2013) and Ali et al.,
(2014) demonstrated that, subcutaneous
implantation of Ehrlich tumor cells
resulted in a significant decrease in plasma
glucose compared to the normal group
mice. Carbohydrate metabolism plays a
central task in cancerous condition and it is
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one of the most common and profound in
malignant tissues. The high glycolysis rate
is important for rapid proliferating cancers
(Eigenbrodt and Glossmann, 1980).
Tumors related to the occurrence of
hypoglycemia can, as a general rule, be
divided into three groups. First, tumors can
produce excess insulin such as pancreatic
insulinomas or ectopic insulin-producing
tumors. Second, hypoglycemia can be
caused by tumor-related factors such as
destruction of the liver and adrenal glands
by massive tumor infiltration. Finally,
hypoglycemia rarely can be induced by
the production of substances interfering
with glucose metabolism including insulin
receptor antibodies (Marks and Teale,
1998). Glucose utilization is also inversely
correlated with treatment response in a
number of tumors, while changes in tumor
glucose utilization during the first weeks of
chemotherapy are significantly correlated
with patient outcome (Padma et al., (2003).
Therefore, glucose utilization appears to be
a useful metabolic biomarker for diagnosis,
prognosis and prediction of tumor response
to a variety of therapies (Weber, 2006). In
present study decrease in serum glucose in
EAC-induced tumor may be due to
malignant cells transport glucose at a much
faster rate than normal cells. It has been
suggested that increased glucose transport
in malignant cells is associated with
increased and deregulated expression of
glucose transporter proteins, with the
overexpression of GLUT1 and/or GLUT3
(Macheda et al., 2005). The phenomenon
of carcinogen-induced increased glucose
uptake might be similar to insulin
response, which stimulates glucose uptake
by inducing the translocation of the
glucose transporter from intracellular
storage sites to the plasma membrane,
where the transporter facilitates the
diffusion of glucose (Ray, 2012). Also,
decrease of serum glucose may be due to
general changes in energy metabolism
associated with tumor growth (Hussein and
Azab, 1997). On the other hand, Burt et al.,
(1981) reported that, the glucose turnover
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rate was significantly greater in tumor-
bearing rats compared to non-tumor-
bearing controls rats, as was the rate of
glucose recycling and the rate of
gluconeogenesis both energy demanding
process. The obtained data in table (1)
revealed that, treatment with C.speciosus
to EAC induced tumor in female mice
resulted in a non-significant decrease in
serum glucose concentrations all over the
periods of the experiment when compared
with EAC non-treated group. These results
are nearly similar to those reported by
Bavarva and Narasimhacharya, (2008) and
Rajesh et al., (2009) who reported that,
aqueous extract and methanolic extracts of
C. speciosus were highly effective in
bringing down the blood glucose level.
Also, El-Far and Abou-Ghanema, (2013)
suggested that, a significant decrease of
serum glucose concentration after 30 days
supplementation of C. speciosus in the
buffaloes ration. In present study, serum
glucose concentration decrease after
supplementation of C. speciosus, this
finding might be attributed to both the
increase in insulin units released by the
beta cells of islet of Langerhans and the
increase in sensitivity of cell receptors to
insulin consequently increased glucose
utilization or increases one of them. The
hypoglycemic action of eremanthin, a
component of C. speciosus was caused by
potentiation of insulin release from the
existing beta cells of islets of Langerhans
and increased the sensitivity of insulin to
uptake glucose (Li et al., 2004). Generally,
blood glucose levels were decreased by C.
speciosus supplementation due to the
increase in glycogenesis and glycolysis and
the reduction in gluconeogenesis (Bavarva
and Narasimhacharya, 2008). Costunolide
isolated from C. speciosus was found to
possess normo-glycemic and
hypolipidemic effect in streptozotocin-
induced diabetic rats (Eliza et al., 2009a).
Diosgenin significantly decreased plasma
glucose in streptozotocin-induced diabetic
rats by comparison to the diabetic controls
suggesting its anti-diabetic properties.

207

These results Proved that the diabetic state
were normalized by treatment with
diosgenin (McAnuff et al.,, 2005). In
present study a non significant increase in
serum total cholesterol concentration was
observed in EAC-induced tumor in female
mice after 14,24 and 44 days. Meanwhile,
a non-significant decrease in serum total
cholesterol was observed after 34 days of
the experiment. Ehrlich carcinoma had
been characterized by increase cellular
content of triglycerides and cholesterol
esters (Ozaslan et al, 2011). The
chemopreventive activity of statins against
cancer is suggested to depend on inhibition
of cholesterol synthesis and, thereby, cell
growth (Takahashi and Nishibori, 2007).
The pronounced increase in serum
cholesterol levels in tumor mice is in
agreement with results reported previously
by Segura et al., (2001) who demonstrated
that, Following implantation of Ehrlich
tumor cells, morphological and metabolic
changes occur such as structural
deterioration, decreased number of
mitochondria, decreased DNA and RNA
synthesis, loss of intracellular purine and
pyrimidine nucleotides, nucleosides and
bases, a decline of ATP concentration and
turnover, decreased protein synthesis,
decreased glutathione concentration and
increased triglycerides, cholesterol esters
and free fatty acids. Also, Habib et al.,
(2010) reported that, the serum cholesterol
concentration significantly increased in
EAC- induced tumor in female mice when
compared to normal group. Abnormal
lipid metabolism, leading to increased lipid
synthesis, is found to play an important
role in the pathogenesis of malignancies
(Tania et al., 2010). The increased
lipogenesis in cancer is reflected in over
expression and hyperactivity of lipogenic
enzymes such as ATP citrate lyase (ACL),
acetyl-CoA carboxylase (ACC), or the
fatty acid synthase (FAS) (Kuhajda, 2000).
The obtained data showed that, after 34
days of the experiment there is a non-
significant decrease of cholesterol value,
This alteration is due to metabolic
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disturbance of tumor cells as confirmed by
the finding of Lanza-Jacoby et al., (1984)
and Obeid and Emary, (1993) who
reported that, the level of total cholesterol
concentration tended to decrease during the
later stages of tumor growth. Also, Ali et
al., (2014) observed that, a significant
decrease in plasma cholesterol (TC), after
subcutaneous implantation of Ehrlich
tumor cells into female mice. In present
study results revealed that, treatment with
C. speciosus rhizomes to EAC induced
tumor in female mice significantly
decreased  serum  total  cholesterol
concentration after 14 and 44 days of
treatment, in addition to non-significant
decrease in serum total cholesterol
concentration after 34 days was observed.
However, after 24 days a significant
increase of serum total cholesterol was
observed when compared with EAC non-
treated group. Also, administration of C.
speciosus to normal mice resulted in a non-
significant decrease in serum total
cholesterol concentrations all over the
periods of the experiment when compared
with normal control group, these results are
nearly similar to those reported by El-Far
and Abou-Ghanema, (2013) who observed
that, a significant decrease in serum total
cholesterol concentration after
supplementation of C. speciosus in the
buffaloes ration. C. speciosus affects the
lipid metabolism by a significant decrease
in serum total cholesterol. This finding
came in accordance with that stated and the
hexane extract of the rhizome possesses a
hypolipidemic activity (Daisy et al., 2008).
Moreover, costunolide isolated from the
plant significantly decreases serum total
cholesterol (Eliza et al., 2009b). In
addition, the ethanolic extract of C.
speciosus of administration reduced
plasma and hepatic total cholesterol
concentration in diabetic rats (Bavarva and
Narasimhacharya, 2008). Moreover, some
studies reported that diosgenin, a
component of C. speciosus, suppressed
cholesterol  absorption and increased
cholesterol  secretion through biliary
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excretion (Accatino et al., 1998; Kamisako
and Ogawa, 2003). Diosgenin possesses
hypolipidemic effects on the model of
high-cholesterol fed rats (Son et al., 2007).
It has stronger preventive and therapeutic
activities than the total saponin of
dioscorea panthaica n the
hypercholesterolemia induced by
cholesterol in mice or rats (Ma et al.,

2002). In the present study, a non
significant decrease in serum CEA
concentration was observed in EAC

induced tumor in female mice after 14
days. Meanwhile, a non-significant
increase in serum CEA concentration was
observed after 24, 34 and 44 days.
Moreover, a significant increase in serum
CA 19-9 concentration was observed in
EAC induced tumor in female mice all
over the periods of the experiment
compared with normal control group.

These results are nearly similar to those
reported by (Perkins et al., 2003) who
reported  that, an increase in
carcinoembryonic antigen (CEA) level is
associated with adenocarcinoma,
especially colorectal cancer. In present
study, treatment with C. speciosus to EAC

induced tumor in female mice, non-
significantly  increased serum CEA
concentration after 14 days. In addition , a
significant increase in serum CEA

concentration was observed after 44 days.
Meanwhile, a non-significant decrease in
serum CEA concentration after 24 and 34
days was observed when compared with
EAC non-treated group. At the same level
treatment with C. speciosus to EAC
induced tumor in female mice,
significantly decreased serum CA 19-9
concentration after 14 and 24 days of
treatment, in addition to, a non-significant
decrease in serum CA 19-9 concentration
was observed after 34 and 44 days when
compared with EAC non-treated group. In
present study, administration of C.
speciosus to normal mice showed a
decrease in serum CEA and CA 19-9
concentrations all over the periods of the
experiment when compared with normal
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control group. These decreases might be
due to the chemo protective effect of C.
speciosus and its main constituent
(diosgenin). Diosgenin has played a
significant role as chemo preventive and
therapeutic agent against some cancers by
over-expressing HER2 gene (Raju and
Mehta, 2009). By growth inhibition and
induction of apoptosis, diosgenin is an
inhibitor of human colon carcinoma cells
(Raju and Bird, 2007).

Diosgenin has anticancer activity, where
diosgenin increase activation of p53 that
leads to activation of its target genes as
(BAX and NOXA), release of apoptosis-
inducing factor, suppresses proliferation
and induce apoptosis in cells of human
colon carcinoma (Wang et al., 2004),
osteosarcoma (Corbiere et al.,, 2003),
leukemia (Liu et al., 2005) and human
erythroleukemia (Legar et al., 2004). The
anti-proliferative effects of diosgenin are
mediated through cell cycle arrest,
disruption of Ca*? homeostasis (Liu et al.,
2005), the activation of p53, release of
apoptosis-inducing factor, generation of
reactive oxygen species (ROS), and
modulation of caspase-3 activity (Corbiere
et al., 2004).

Conclusion

The present study demonstrated that, C.
speciosus  rhizomes as a dietary
supplementation provided an effective
treatment against cancer and has a potent
chemo-preventative activity against a wide
variety of tumors, since costus speciosus
rhizomes was able to ameliorate serum
biochemical parameters and prevent cell
apoptosis.
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