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ABSTRACT

Objective: The main purpose of this study was to evaluate chemoprotective activities of methanolic extracts of an edible gastropod (Xancus pyrum) in 
cisplatin-induced immunosuppressed mice.

Methods: Cisplatin (100  mg/kg, intraperitoneally [IP]) induced immunosuppressed mice were treated with a methanolic extract of X. pyrum 
(0.5 mg/dose/animal/IP) for a period of 10 days. The effect of the extract on lymphoid organ weight, bone marrow cellularity (BMC), alpha esterase 
activity, and on enzyme levels such as serum glutamic oxaloacetic transaminase, serum glutamic pyruvic transaminase, urea, and creatinine was 
estimated to identify the chemoprotective activity of X. pyrum.

Results: Administration of X. pyrum extract in cisplatin-treated mice, found to enhance the BMC and alpha-esterase positive cells, which were 
drastically reduced in cisplatin alone treated control animals suggests that cisplatin-induced myelosuppression was reversed or inhibited by X. pyrum 
extract administration possibly through its chemoprotective activity.

Conclusion: Cisplatin and its metabolites can bind to DNA, causing damage that may result in chromosome breaks, micronucleus formation and cell 
death. Administration of X. pyrum extract in cisplatin-treated mice, found to enhance the BMC and alpha-esterase positive cells, which were drastically 
reduced in cisplatin alone treated control animals suggests that cisplatin-induced myelosuppression was reversed or inhibited by X. pyrum extract 
administration possibly through its chemoprotective activity.
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INTRODUCTION

Cancer is caused by both external factors (tobacco, chemicals, 
radiation, and infectious organisms) and internal factors (inherited 
mutations, hormones, immune conditions, and mutations that occur 
from metabolism). These casual factors may act together in sequence to 
initiate or promote carcinogenesis [1]. This is the single largest group of 
human cancers forming about 80% of all cancers [2]. Cancer is treated 
with surgery, radiation, chemotherapy, hormone therapy, biological 
therapy, and targeted therapy. Radiotherapy and chemotherapy remain 
the dominant weapons in the arsenal for the treatment of cancer. 
They kill not only the tumor cells but also normal cells [3]. An ideal 
strategy would be to identify anticancer agents that trigger effectively 
the process of cell death preferentially in tumor cells [4]. This can 
also produce diarrhea or constipation, malnutrition, and dehydration. 
This can result in rapid weight loss. Hair loss, some medications that 
kill rapidly dividing cells cause dramatic hair loss; other medications 
may cause hair to thin. These are temporary effects: Hair usually starts 
growing back a few weeks after the last treatment, sometimes with a 
tendency to curl that may be called a “chemo perm” [5].

It has been reported that 1/3rd  of cancer patients use some form of 
complementary and other alternative medicines. In the recent times, 
considerable attention has been focused on the identification and 
development of natural products for chemoprevention by systemic and 
rigorous screening processes many of the potential chemopreventive 
agents have shown considerable safety and efficacy in the preclinical 
evaluation and are in the stages of clinical testing [6]. The gastropods 
include many thousands of species of marine snails and sea slugs, as 
well as freshwater snails and freshwater limpets, and the terrestrial 
(land) snails and slugs [7]. In recent years of novel metabolites with 

potent pharmacological properties have been discovered from a marine 
organism. One among them is gastropod which includes gastropod 
Xancus pyrum [8]. Of the 14 fatty acids methyl esters investigated 8 
were saturated fatty acids and 6 unsaturated fatty acids. Whereas out 
of 8 saturated fatty acids, 5 of them were the common acids. These fatty 
acids were used to treat cardiac diseases and obesity [9,10].

The heritability of cancers is usually affected by complex interactions 
between carcinogens and the host’s genome [11]. The key structure 
of carotenoids for the expression of antiobesity effect was suggested 
to be the carotenoid end of the polyene chromophore containing an 
allenic bond and two hydroxyl groups [12]. Other cancer-promoting 
genetic abnormalities may be randomly acquired through errors in 
DNA replication, or are inherited [13], radiotherapy and chemotherapy 
can affect some healthy, fast-growing cells causing side effects such as 
diarrhea, nausea, hair loss, and fatigue [14]. Epidemiological evidence 
indicates several factors likely to have a major effect on reducing rates 
of cancer such as reduction of smoking, increased consumption of fruits 
and vegetables, and control of infections. Other factors are avoidance 
of intense sun exposure, increase in physical activity, and reduction 
of alcohol consumption [15]. In recent times, focus on plant research 
has been intensified all over the world and a large amount of evidence 
has been collected to show immense potential of medicinal plants used 
in various conventional systems [16]. One of their main strategies is 
to increase body’s natural resistance to disease-causing agent itself 
in practice [17]. Due to deadly nature of cancer, the FDA has allowed 
drugs that are less than completely specific to be approved. Despite the 
potential for side effects, these drugs are considered the most successful 
means by which to treat cancer [18]. The history of natural products as 
anticancer compounds began in 1947 with augertoxin being isolated 
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from Terebra subulata [19]. This extract increased the circulating 
antibody titer in experimental animals [20]. Analysis of serum from 
gastropod Concholepas concholepas treated mice showed an increased 
interferon-γ and low interleukin-4, which correlated with antibody 
isotopes, confirming that hemocyanins induce a T helper Type 1 cytokine 
profile [21]. The structural diversity of these resources allows to find 
new molecules which may be active in many clinical situations [22]. 
Administration of terpenoids increased the total antibody production, 
antibody-producing cells in spleen, bone marrow cellularity (BMC), and 
alpha-esterase positive cells when significantly compared to the normal 
animals indicating its potentiating effect on the immune system [23]. 
Chemoprevention is the name coined by Michael Sporn in the 1970s, is 
an attempt to utilize non-toxic chemical substances or their mixtures 
to interfere with neoplastic development [24]. Chemotherapy, being a 
major treatment modality used for the control of advanced stages of 
malignancies and as a prophylactic against possible metastasis, exhibits 
severe toxicity on normal tissues [25]. When chemotherapeutic drugs 
interfere with the division of cancer cells, they also interfere with the 
division of normal cells. Adverse reactions usually affect cells of the body 
that have a rapid turnover such as blood cells of the gastrointestinal 
tract, and it causes side effects [26].

It is experimentally proved that the deep-sea collection and 
aquaculture added to the growing recognition of the tremendous 
biodiversity present in the marine world, and has contributed to 
the growing interest of exploring the oceans as a potential source 
of new anticancer candidates. This is reflected in the number of 
marine-derived compounds undergoing preclinical and early clinical 
development [27]. Hemocyte, the chief immunoreactivity blood cell of 
a gastropod is capable of eliciting cell-mediated immune reaction by 
various means [28].

The highly sensitive radioimmunoassay will be useful for 
pharmacokinetic studies in conjunction with the planned Phase I 
clinical trials of this novel, extremely potent, tubulin binding agents, 
of which dolastatin 10 from gastropod appears to possess the more 
promising preclinical features [29]. These findings might support 
and/or hypothesize about the origin and diversification of the vertebrate 
molecules from its ancestral form(s) from the invertebrates, and basic 
physiological functions of these ancestral biomolecules including some 
of the cellular structures plausibly remain the same regardless their 
structural changes even after evolution [30-32].

X. pyrum Linnaeus (Xancidae and Gastropoda) vernacular name 
Shankh shell, the slow-moving animal. The marine oils present unusual 
difficulties in the analysis because of the wide variety of unsaturated 
fatty acids [8]. Whereas ordinary oils may generally be analyzed in 
terms of individual acids, in case of marine oils, it is only possible to 
estimate the various acids according to chain length. The fatty acids 
from the gastropod X. pyrum were obtained through extraction, isolation 
and chromatographic separation of visceral mass of the animals [8-10].

Systematic position
•	 Kingdom: Animalia
•	 Phylum: Mollusca
•	 Class: Gastropoda
•	 Clade: Neogastropoda
•	 Superfamily: Muricoidea
•	 Family: Turbinellidae
•	 Subfamily: Turbinellinae
•	 Genus: Xancus
•	 Species: X. pyrum.

METHODS

Animals
Inbred BALB/C (6-8 weeks) mice, weighing 23-28 g, were obtained from 
Pasteur Institute, Breeding Section, Coonoor. The animals were housed 
in ventilated plastic cages at 37±1°C, 40±10% humidity, and 12/12-hrs 
light/dark cycles during 2  weeks of acclimatization to laboratory 

conditions and throughout the entire experimental period. The animals 
were fed with normal mouse chow (Sai Feeds, Mumbai, India) and given 
water ad libitum. All animal experiments were conducted according to 
the rules and regulations of Animal Ethics Committee, Government of 
India.

Preparation and administration of extract
X. pyrum (Gastropod) was collected from shell meat dealers, Tutucorin, 
Southeast coast of India. The gastropod meat was washed in distilled 
water and dried in a hot air oven at 50°C. The dried meat was 
powdered and extracted overnight by stirring with 10 volumes of 75% 
methanol. Supernatant was collected after centrifuging at 3000 rpm for 
10 minutes. The solvent was evaporated to dryness at 45°C in hot water 
bath. The yield of the extract was 10%. For animal administration, 
the extract was dissolved in minimum quantity of methanol, then 
resuspended in 1% gum acacia in phosphate buffered saline (PBS) and 
given at a concentration of 0.5 g/dose/animal/intraperitoneally (IP). 
For in vitro experiments, the extract was dissolved in dimethyl sulfoxide 
(DMSO) and diluted in the medium so that the concentration of DMSO 
was <0.1% vol/vol.

Experimental protocol
The animals were divided into three groups of six animals each as 
follows:
•	 Group 1: Normal animals, without any treatment
•	 Group 2: �Treated animals received cisplatin alone dissolved in1% 

gum acacia IP for 10 consecutive days
•	 Group 3: �Treated animals received X. pyrum (0.5  mg) methanolic 

extracts dissolved in 1% gum acacia IP for 10 consecutive 
days.

Determination of the effects of on X. pyrum on lymphoid organ 
weight in cisplatin-treated animals
Eighteen animals were randomly divided into three groups containing 
six animals each, one as normal, which did not receive any treatment. 
The second group of treated animals, treated with cisplatin alone. Third 
group treated with cisplatin and X. pyrum. Three animals from each 
group were sacrificed at two different time intervals (7th and 11th day) 
by cervical dislocation. Body weight of each animal was taken before 
sacrifice; lymphoid organs such as thymus and spleen were excised, 
weighed and expressed as relative organ weight.

Determination of the effects of X. pyrum on BMC in cisplatin-
treated animals
BMC was done according to the method of Sredni et al. (1992). Bone 
marrow was collected from the femur into the medium containing 
2% serum and made into single cell suspension. The number of cells 
was determined using a hemocytometer and expressed as total 
cells determined by trypan blue (1% in saline) exclusion method 
prefemur [33].

Determination of the effects of X. pyrum on alpha esterase activity 
in cisplatin-treated animals (azo dye coupling method, Bancroft 
and Cook, 1984)
Esterase enzyme present or absent in monocytes hydrolyses the substrate 
alpha-naphthyl acetate to form an invisible primary reaction product. 
The complex is coupled with the diazonium salt to produce colored final 
reaction product under the microscope [34]. Bone marrow from both 
femurs of mice was collected in PBS, washed thrice and smeared over the 
slides. Air-dried slides were fixed in freshly prepared fixative 30 seconds 
at 4°C and dipped in double distilled water thrice. Air-dried slides were 
incubated at room temperature in the following freshly prepared filtered 
solution. 1.2 ml solution A and 1.2 ml solution B were mixed well and 
allowed to react for 1 minute after which solution C was added and was 
made up to 50 ml solution by phosphate buffer (pH 7.4).

Slides were incubated in above solution for 45 minutes at 37°C. After 
incubation slides were washed in double distilled water for 10 minutes 
and counter stained with hematoxylin for 1 minute. After staining, slides 
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were washed in water for a long time and observed under a microscope 
(×100, oil immersion) for scoring positive and negative alpha esterase 
cells out of 4000 cells.

Determination of the effect of X. pyrum on enzyme levels in 
cisplatin-treated animals
Liver homogenates were made in ice cold Tris buffer (0.1 M pH  7.4) 
and were used for the estimation of serum glutamic oxaloacetic 
transaminase (SGOT), serum glutamic pyruvic transaminase (SGPT), 
urea, and creatinine. Serum was also used to estimate all the above 
parameters.

Estimation of SGPT and SGOT (Span Diagnostics Ltd., Surat, India)
Alanine aminotransferase (ALT) catalyzes the transamination of 
L-alanine and α-ketoglutarate to form pyruvate and L-glutamate. 
Pyruvate so formed is coupled with 2,4-dinitrophenyl hydrazine 
(2,4-DNPH) to form a corresponding hydrazone, a brown 
colored complex in alkaline medium and this can be measured 
colorimetrically  [35]. Aspartate aminotransferase (AST) catalyzes the 
transamination of L-aspartate and α-ketoglutarate to form L-glutamate 
and oxaloacetate. Oxaloacetate so formed is coupled with 2,4-DNPH to 
form a corresponding hydrazone, a brown colored complex in alkaline 
medium and this can be measured colorimetrically [35].

Estimation of urea and creatinine (Span Diagnostics Ltd., Surat, 
India)
Urea is converted quantitatively to ammonia and CO2 in the presence 
of urease. The ammonium ions react with the phenolic chromogen and 
hypocrite to give a green colored complex. The intensity of the color 
formed is measured at 578  nm and is directly proportional to the 
concentration of urea in test specimen [36].

Creatinine reacts with the picric acid in an alkaline medium to form 
an orange colored complex. The rate of formation of this complex 
is measured by reading the change in absorbance at 520  nm in a 
selected interval of time and is proportional to the concentration of 
creatinine. The reaction time and the concentration of picric acid and 
sodium hydroxide have been optimized to avoid interference from 
ketoacids [36].

Statistical analysis
The results are expressed in mean±standard deviation. Statistical 
analysis was performed using Students t-test. p<0.05 was considered 
to be statistically significant.

RESULTS

Effect of X. pyrum on relative organ weights after cisplatin 
administration
Body weight of each animal was taken before sacrifice, lymphoid organs 
such as thymus and spleen were excised, weighed and expressed as 
relative organ weight and shown in Table 1. The cisplatin treated 
animals showed a high reduction in the weight of all the organs such as 
0.23±0.02 g/100 g body weight of spleen, 0.17±0.01 g/100 g body weight 
of thymus, 3.7±0.19  g/100  g body weight of liver, 1.2±0.01  g/100  g 
body weight of kidney, and 0.62±0.01 g/100 g body weight of lungs. 
The cisplatin treated along with X. pyrum mice showed a significant 
increase in the weight of all the organs such as 0.34±0.072 g/100  g 

body weight of spleen, 0.23±0.01  g/100  g body weight of thymus, 
4.84±0.05 g/100 g body weight of liver, 1.37±0.18 g/100 g body weight 
of kidney, and 0.769±0.05 g/100 g body weight of lungs. The p values 
of cisplatin-treated animals along with X. pyrum for spleen was p<0.01, 
which was less significant but for thymus, liver, kidney and lungs it was 
p<0.05 which was considered to be statistically significant. Weight of all 
relative organs was increased in cisplatin-treated animals by the extract 
administration, providing supportive evidence for X. pyrum extract is 
immune simulative.

Effect of X. pyrum on BMC and alpha-esterase activity after cisplatin 
administration
Bone marrow was collected from the femur into the medium containing 
2% serum and made into single cell suspension.The number of cells 
was determined using a hemocytometer and expressed as total cells 
determined by trypan blue (1% in saline) exclusion method perfemur. 
Effect of X. pyrum on BMC and alpha esterase activity is given in Table 2. 
The number of bone marrow cells, as well as alpha-esterase positive 
cells, was decreased drastically in cisplatin alone treated animals, but 
this was significantly (p<0.001) reversed by administration of X. pyrum. 
In cisplatin treated animals, on the 7thday there was a drastic reduction 
in the number of bone marrow cells (25.5×105±1.414 cells/femur) and 
alpha-esterase positive cells (634.5±3.05 positive cells/4000 cells) 
compared to X. pyrum treated along with cisplatin animals. Treatment 
with X. pyrum could elevate the BMC and number of alpha-esterase 
positive cells. In cisplatin-treated group of animals along with X. pyrum, 
BMC and alpha-esterase positive cells was found to be 68.30×105±4.24 
cells/femur and 1179±2.121 cells/4000 bone marrow cells, respectively, 
on 7th day and it was again enhanced to 69.7×105±4.24 cells/femur and 
1227±1.414 cells/4000 bone marrow cells on 11th  day, respectively, 
compared to the cisplatin alone treated animals (20.93×105±3.055 
cells/femur and 620.66±3.05 cells/4000 bone marrow cells).

Effect of X. pyrum on enzyme levels after cisplatin administration
SGOT
An enzyme that is normally present in liver and heart cells. SGPT is 
released into the blood when the liver or heart is damaged. The blood 
SGPT levels are thus elevated. Also called AST a significant increase in 
the levels of SGOT (82.280±2.7  IU/L) and SGPT (85.22±2.393  IU/L) 
observed in the serum samples of cisplatin alone treated group 
was reversed by the administration of X. pyrum. Treatment with 
cisplatin along with X. pyrum significantly reduced the levels of SGOT 
(52.68±0.46  IU/L) and SGPT (55.820±1.814  IU/L) in serum, that is 
the p value was found to be p<0.001 showing that the extract is highly 
significant.

SGPT
An enzyme that is normally present in liver and heart cells. SGPT is 
released into the blood when the liver or heart is damaged. The blood 
SGPT levels are thus elevated. Also called ALT cisplatin treated animals 
showed a decrease in the levels of SGOT (32.67±2.7  IU/L) and SGPT 
(42.04±1.9  IU/L) observed in the liver sample. Administration of 
X.  pyrum significantly increased the level of SGOT (41.545±1.3  IU/L) 
and SGPT (48.290±1.4 IU/L) in the liver. The levels of SGOT and SGPT 
values are given in Tables  3 and 4. The SGPT level was increased 
drastically in cisplatin alone treated animals, but this was significantly 

Table 1: Effect of X. pyrum on relative organ weights in cisplatin‑treated animals

Treatment Relative organ weight (g/100 g body weight)

Spleen Thymus Liver Kidney Lungs

7th day 11th day 7th day 11th day 7th day 11th day 7th day 11th day 7th day 11th day
Normal 0.50±0.11 0.69±0.02 0.16±0.04 0.18±0.02 5.41±0.38 5.98±0.39 1.27±0.17 1.26±0.22 0.54±0.03 0.59±0.02
Cisplatin alone 0.23±0.02 0.20±0.04 0.17±0.01 0.15±0.07 3.78±0.19 3.60±0.40 1.23±0.01 0.98±0.04 0.62±0.01 0.53±0.03
Cisplatin+X. pyrum 0.34±0.07** 0.41±0.14** 0.23±0.01** 0.26±0.04* 4.84±0.05* 5.58±0.30* 1.37±0.18* 1.43±0.08** 0.76±0.05* 0.79±0.08*
Values are expressed as mean±SD. 0.04<0.05; 0.001<0.01. X. pyrum: Xancus pyrum, SD: Standard deviation
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(p<0.001) reversed by administration of X. pyrum extract.

Effect of X. pyrum on the biochemical parameters after cisplatin 
administration
The blood urea nitrogen (BUN) test is a measure of the amount 
of nitrogen in the blood in the form of urea, and a measurement 
of renal function. Urea is a substance secreted by the liver and 
removed from the blood by the kidneys. The renal functions can be 
estimated by biochemical parameters like BUN, and creatinine is 
given in Tables 5 and 6. Cisplatin administration in mice was found to 
increase the BUN concentration in serum on 7th day 18.19±0.2 mg/dL 
and 11th  day 2.20±0.04  mg/dL, but this was significantly reduced to 
7.00±0.12 mg/dL on the 7th day and 7.025±0.05 mg/dL on the 11th day 
by the administration of X. pyrum extract. Similarly, urea concentration 
in serum of cisplatin alone treated animals was increased, that is on 
7th  day 17.54±0.4  mg/dL and on 11th  day it was 19.71±0.09  mg/dL 
which was significantly reduced to 15.01±0.2  mg/dL on 7th  day and 
15.04±0.12  mg/dL on 11th  day by the administration of X. pyrum 
extract. The urea level was increased drastically in serum of cisplatin 
alone treated animals, but this was significantly (p<0.001) reversed by 
administration of X. pyrum extract. Cisplatin-treated animals showed 
an increase in the level of creatinine 1.438±0.09 mg/dL on the 7th day 
and 1.457±0.08 mg/dL on the 11th day in serum which was reversed to 
1.07±0.04 mg/dL on the 7th day and 0.92±0.08 mg/dL on the 11th day by 
the administration of X. pyrum extract. It was also found that p<0.001 
showing that the cisplatin-treated animals along with X. pyrum extract 
were statistically significant.

DISCUSSION

Cancer is one of the dreadful diseases of this century. Radiotherapy and 
chemotherapy play an important role in cancer treatment. Radiotherapy 
and chemotherapy are associated with the toxic effect. They kill 
not only the tumor cell but also normal cells. Both these effects are 
associated with suppression of immune system. Most of the synthetic 
chemotherapeutic agents available today are immunosuppressant, 

cytotoxic, and exert several side effect [37].

Modulation of the immune system by cytotoxic agents is emerging as 
a major area in pharmacology, especially in the case where undesired 
immune suppression is the result of therapy. A  major drawback of 
current cancer therapeutic practices such as chemotherapy and 
radiation therapy is bone marrow suppression resulting in cytopenia 
and subsequent suppression of humoral and cellular as well as 
nonspecific and specific cellular responses [38].

Weight of all relative organs was also increased in cisplatin-treated 
animals by the extract administration, providing supportive evidence 
for X. pyrum extract immune stimulative potential during treatment 
of cisplatin. The effect of Biophytum sensitivum on the BMC and 
alpha-esterase positive cells after the administration of the methanolic 
extract of B. sensitivum showed a significant (p<0.001) enhancement 
in the BMC (28.3×106  cells/femur) compared to the normal control 
(17.3×106 cells/femur) animals. Moreover, the number of alpha-esterase 
positive cells was also found to be increased significantly (p<0.001) 
in the B.  sensitivum treated animals (1421  cells/4000 bone marrow 
cells) compared to the normal animals (905 cells/4000 bone marrow 
cells [39].

Similarly, the effect of X. pyrum on the BMC and alpha-esterase positive 
cells after the administration of the methanolic extract of X. pyrum 
showed a significant (p<0.001) enhancement in the BMC in cisplatin-
treated animals, there was a drastic reduction in the number of bone 
marrow cells (25.5×105±1.414 cells/femur) and alpha-esterase 
positive cells (634.5±3.05 positive cells/4000  cells) compared to 
X. pyrum treated along with cisplatin animals. Treatment with X. pyrum 
could elevate the BMC and number of alpha-esterase positive cells. In 
cisplatin-treated group of animals along with X. pyrum, BMC, and alpha-
esterase positive cells was found to be 69.7×105±4.24 cells/femur and 
1227±1.414 cells/4000 bone marrow cells.

Table 2: Effect of X. pyrum on BMC and alpha‑esterase activity in cisplatin‑treated animals

Treatment BMC (cells/femur) Alpha‑esterase activity (number of 
alpha‑esterase positive cells/4000 cells)

7th day 11th day 7th day 11th day
Normal 85.0×105±2.828 89.5×105±3.536 884±2.828 892.5±2.121
Cisplatin alone 25.5×105±1.414 20.9×105±3.055 634.5±3.055 620.66±3.055
Cisplatin+X. pyrum 68.30×105±4.242*** 69.7×105±4.950*** 1179±2.121*** 1227±1.414***
Values are expressed as mean±SD. 0.04<0.05; 0.001<0.01. BMC: Bone marrow cellularity, X. pyrum: Xancus pyrum, SD: Standard deviation

Table 3: Effect of X. pyrum treatment on the serum, liver SGOT levels in cisplatin‑treated animals

Group SGOT (IU/L) Liver GOT (IU/L)

7th day 11th day 7th day 11th day
Normal 9.064±0.3 9.172±0.1 90.16±2.9 97.41±2.1
Cisplatin alone 76.92±1.8 82.28±2.7 43.88±2.3 32.67±2.7
Cisplatin+X. pyrum 55.93±0.1*** 52.68±0.4*** 39.85±0.7** 41.54±1.3**
Values are expressed as mean±SD. 0.04<0.05; 0.001<0.01. X. pyrum: Xancus pyrum, SD: Standard deviation, SGOT: Serum glutamic oxaloacetic transaminase, 
GOT: Glutamic‑oxaloacetic transaminase

Table 4: Effect of X. pyrum treatment on the serum, liver SGPT levels in cisplatin‑treated animals

Group SGPT (IU/L) Liver GPT (IU/L)

7th day 11th day 7th day 11th day
Normal 9.390±0.2 9.290±0.04 69.45±2.05 70.36±0.09
Cisplatin alone 74.65±1.4 85.22±2.3 40.91±0.96 32.04±1.9
Cisplatin+X. pyrum 58.22±0.3** 55.82±1.8*** 45.22±0.9** 48.29±1.4***
Values are expressed as mean±SD. 0.04<0.05; 0.001<0.01. X. pyrum: Xancus pyrum, SD: Standard deviation, SGPT: Serum glutamic pyruvic transaminase, 
GPT: Glutamic pyruvic transaminase
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In this study, chemoprotective effect of X. pyrum an important edible 
gastropod was found in mice. Administration of X. pyrum was found to 
increase the number of bone marrow cells significantly indicating the 
extract could stimulate the hematopoietic system. Moreover, there was 
an increased presence of alpha-esterase positive bone marrow cells 
indicating the extract treatment could also enhance the differentiation 
of stem cells. The extract was found to stimulate the weight of spleen 
and thymus indicating that X. pyrum stimulated the production of 
immune cells. The increased SGOT and SGPT levels in the serum of 
cisplatin-treated mice can be attributed to the damaged structural 
integrity of the liver and kidney because these enzymes are located in 
cytoplasm and are released into circulation after cellular damage [40]. 
The present study showed that X. pyrum extract had decreased the 
SGOT and SGPT levels in the serum during the cisplatin treatment in 
mice.

The BUN test is a measure of the amount of nitrogen in the blood 
in the form of urea, and a measurement of renal function. Urea is a 
substance secreted by the liver and removed from the blood by the 
kidneys. The most common cause of an elevated BUN is poor kidney 
function. A  greatly elevated BUN (>60  mg/dL) generally indicates a 
moderate-to-severe degree of renal failure. Impaired renal excretion 
of urea may be due to temporary conditions such as dehydration or 
shock or may be due to either acute or chronic disease of the kidneys 
themselves [41].

Cisplatin administration in mice was found to increase the BUN 
concentration in serum and liver on the 7th  day and 11th  day, but 
this was significantly reduced to by the administration of X. pyrum 
extract, thus it’s clear that the poor kidney function was enhanced by 
the X. pyrum extract. Cyclophosphamide treated animals showed an 
increase in the level of creatinine 1.536±0.0603  mg/dL on 11th  day 
and 1.526±0.03  mg/dL on 15th  day in serum which was reversed 
to 1.17±0.08  mg/dL on 11th  day 11th  0.87  mg/dL on 15th  day by 
the administration of Bauhinia tomentosa [42]. Similarly, cisplatin 
administration in mice was found to increase the level of creatinine 
1.438±0.09 mg/dL on 7th day and 1.457±0.08  mg/dL on the 11th day 
in serum which was reversed to 1.07±0.04 mg/dL on 7th day and 
0.92±0.08  mg/dL on the 11th  day by the administration of X.  pyrum 
extract. It is scientifically proven marine gastropod – X. pyrum is 
an edible gastropod which contains 8-10% of protein, 4-5% of 
carbohydrates 2-3% of minerals, and 1-2% of fat. This also contains 
omega three fatty acids [43]. In the past several decades, thousands of 
marine compounds with tremendous pharmacological activities have 
been isolated, and more than a dozen of them are in different stages of 
human clinical trials against various diseases [44,45].

CONCLUSION

Cancer is one of the leading causes of death around the world; it is 
characterized by uncontrolled growth and spread of abnormal cells. 
If the spread is not controlled, it can result in death. Several factors, 
including location and how the cancerous cells appear under the 
microscope, determine how cancer is diagnosed. An effort is made to 
review marine gastropods as important bioactive compounds with 
reference to their presence, and chemical and biofunctional benefits, 
there has been a relatively little information on the impact of these 
gastropod on human health [46]. The potential beneficial effects of 
marine gastropod have been studied particularly in X. pyrum as they 
are major marine gastropod. It shows strong antioxidant activity which 
is attributed to quenching singlet oxygen and scavenging free radicals. 
The potential role of the gastropods as dietary anti-oxidants has been 
suggested to be one of the main mechanisms for their preventive 
effects against cancer and inflammatory diseases. The main objective 
of the present study was to access the chemoprotective activities of 
methanolic extract of X. pyrum in cisplatin-induced toxicity in mice and 
to identify the effect of X. pyrum on relative organ weight, BMC, alpha-
esterase activity, enzyme levels, and biochemical parameters after 
cisplatin administration.

Cisplatin and its metabolites can bind to DNA, causing damage that may 
result in chromosome breaks, micronucleus formation and cell death. 
Administration of X. pyrum extract in cisplatin-treated mice found 
to enhance the BMC and alpha-esterase positive cells, which were 
drastically reduced in cisplatin alone treated control animals suggests 
that cisplatin-induced myelosuppression was reversed or inhibited by 
X. pyrum extract administration possibly through its chemoprotective 
activity.
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