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ABSTRACT
Dietary chemo preventive substances are regarded as being generally safe and some of them may even have efficacy by preventing or reversing
premalignant lesions. Vitamin supplementations have marked potentiality against toxic effects of diversified chemicals. Blood samples were
collected from 80 human subjects with gastric cancer patients receiving the chemotherapy and , blood samples from 100 healthy individuals were
collected as controls for the purpose of comparison Cytogenetic studies were carried out in peripheral blood lymphocytes of study population
before and after Vitamin C by adopting standard cytogenetic protocols such as (a) Chromosomal aberrations (CA) (b) Sister chromatid exchanges
(SCE). Vitamin C prophylaxis was studied in a group of 80 gastric cancer patients receiving the adjuvant chemotherapy. An increase frequency of
Total chromosomal aberrations was observed in the cancer patients receiving chemotherapy as compared to the control group (p <0.001, t=11.11)
and the mean SCE rate per cell in the cancer patients with out Vitamin C prophylaxis is higher than the cancer patients in comparison to control
group (p<0.001,t=32.22). A statistically significant decrease in total chromosomal aberration and mean SCE was reported among the cancer
patients receiving chemotherapy, supplemented with Vitamin C for 3 months when compared to before Vitamin C prophylaxis (p<0.001, t=9.39)
and there is no significant difference found with in the controls after Vitamin C Prophylaxis.
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INTRODUCTION
.Gastric cancer, commonly referred to as stomach cancer, can
develop in any part of the stomach and may spread throughout the
stomach and to other organs; particularly the esophagus, lungs,
lymph nodes, and the live (1). Gastric cancer (GC) treatment and
prognosis vary in different regions of the world; incidence of the
disease, approach to early diagnosis and treatment varies greatly
between western and the eastern hemispheres. It is the second
leading cause of cancer-related death worldwide (2).

Supplementation of the chemo preventive compounds has been
known to be a strategy to protect against oxidation damage and to
slow the process of cancer development by intervening in the
process of carcinogenesis. These antioxidants protect, prevent or
reduce the extent of oxidative destruction of cellular tissues.
Elevated levels of lipid peroxidation products and the simultaneous
decline of antioxidant defense mechanism has been suggested to be
harmful through disruption of membrane lipid and damage of
cellular organelles resulting in oxidative stress (3). In recent years,
there has been increasing interest in the potential cancer chemo
protective properties of diet derive other botanical agents. Several
epidemiological evidences suggest that intake of fruits, vegetables
and whole grains may reduce the cancer risk and this has been
attributed to the foods having rich in bioactive compounds (4).
Dietary chemo preventive substances are regarded as being
generally safe and some of them may even have efficacy by
preventing or reversing premalignant lesions. It has been reported
that the common use of anticarcinogens and antimutagens in every
days life will be the most effective against the genetic and other
related diseases (5). Vitamin supplementations have marked
potentiality against toxic effects of diversified chemicals.

Ascorbic acid (Vitamin C) is known to act as an antimutagen and
anticarcinogen in various test systems (6). Under in Vitaminro
conditions, it decreasescarcinogen-induced gene mutations (7,8 ),
SCEs (9), and chromosomal breakages (10,11). Vitamin C (ascorbic
acid) is an antioxidant that can scavenge free radicals and protect
macromolecules, including DNA, from oxidative damage induced by
different agents Vitamin C may play a role in the pathogenesis
prevention and therapy of cancer, although its role has been the
subject of controversy. In humans, ascorbic acid prophylaxis has
been reported to decrease chromosomal damage in peripheral
lymphocytes. Ferguson (1994) (12) suggested that the use of
antimutagens and anticarcinogens in everyday life would be the

most effective procedure for preventing human cancer and to some
extent genetic diseases

The frequency of chromosome instability in peripheral blood
lymphocytes (PBL) is generally indicative of increased cancer risk
for those exposed to DNA damaging agent (13) . The aim of the
present study was to investigate chromosomal aberrations and
sister chromatid exchanges in peripheral blood lymphocytes of
gastric cancer patients. The role Vitamin C as antimutagenic agents
modulating the frequency of these chromosomal aberrations and
sister chromatid exchange in gastric cancer patients receiving
chemotherapy regime .
MATERIALS AND METHODS
Selection of subjects
Blood samples were collected from 80 human subjects with gastric
cancer patients receiving the chemotherapy in a combination of ECF
(Epirubicin, cisplatin and 5-fluorouracil) from recognized cancer
hospitals under the supervision of oncologist. The gastric cancer
patients were receiving an adjuvant therapy in combination of the
drugs in different cycles the dosage information is obtained from the
cancer hospital and also from the medical oncologist). The mean age
group of the patients was in the range of 46 – 50 yrs and belongs to the
same socio-economic status. blood samples from 100 healthy
individuals were collected as controls for the purpose of comparison.
All the participants were given informed about the objective of the
study and a written consent was obtained from each subject .The
blood samples were collected and further manipulated in
accordance with the recommendations of the bio-medical ethical
guidelines. This study has been approved by the Institutional ethics
committee. Cytogenetic studies were carried out in peripheral blood
lymphocytes of study population before and after Vitamin C by
adopting standard cytogenetic protocols such as (a) Chromosomal
aberrations (CA) (b) Sister chromatid exchanges (SCE)

Vitamin C prophylaxis was studied in a group of 80 gastric cancer
patients receiving the adjuvant chemotherapy with ECF (Epirubicin,
Cisplatin & 5-Fluorouracil). A daily dose of 1g for five consecutive
days in a week was given systematically to the patients under
clinical oncologists supervision in tablet form with the brand name
Limcee (Glaxo) from February 2008 to May 2008. The effectiveness
of Vitamin- C prophylaxis was evaluated before and after 3 months
treatment with Vitamin-C.
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Chromosomal aberration assay
All chemical reagents were purchased from Sigma Chemicals, except
colcemid (Gibco Laboratory). Leukocyte cultures were set up
following standard procedures in our laboratory. 0.5 ml blood was
added to 4.5 ml RPMI 1640 medium supplemented with 10% fetal
bovine serum, 2 mM l-glutamine, 1% streptomycin-penicillin, 0.2 ml
reagent grade phytohemagglutinin, and was incubated at 37ºC. After
50 h, cultures were treated with 0.1 mg/ml colcemid to block cells in
mitosis. Lymphocytes were harvested after 52 h by centrifuging cells
to remove culture medium (800–1000 rpm), addition of hypotonic
solution (KCl 0.075 M) at 37ºC for 20 min to swell the cells, and
treated twice with Carnoy’s fixative (3:1 ratio of methanol: acetic
acid). Slides were carefully dried on a hot plate (56ºC, 2 min). Three
days later, slides were stained using the Trypsin-giemsa technique.
For the CA analysis, 100 complete metaphase cells in first cell cycle
were evaluated per subject under a Leica microscope (100x)
Statistical Method

The student t- test (14) was employed to analyze the statistical
significance in the frequency of mean chromosomal aberrations (CA)
and Sister chromatid exchanges (SCE) per cell between the control
and the cancer patients. The use of student t –test for sister
chromatid exchange is based upon the assumptions that the number
of sister chromatid exchange per cell is very small and it is following
the poison distribution
RESULTS

In the present investigation, (table 1) analysis of chromosomal
aberrations in the lymphocytes of patients was studied using
standard metaphase analysis method. The difference in the
incidence of chromosomal aberrations between the control, Cancer
patients and patients receiving chemotherapy were subjected for
statistical analysis and the values were found to be statistically
significant at the level p <0.05.

An increase frequency of Total chromosomal aberrations was
observed in the cancer patients receiving chemotherapy as compared
to the control group (p <0.001, t=11.11). The % of Total aberrations in
cancer patients receiving chemotherapy before Vitamin C
administration was 10.13 ± 5.54 as against to 3.65 ± 1.63 in control
group. A statistically significant decreased in Total aberrations was
reported among the cancer patients receiving chemotherapy,
supplemented with Vitamin C for 3 months when compared to total
aberration
before
Vitamin
C
prophylaxis
(p<0.001,
t=9.39).Frequencies of chromosomal aberrations in cancer patients
receive chemotherapy was 6.10 ± 2.72 as compared to that of 10.13 ±
5.54 in cancer patients before Vitamin C and there is no significant
difference found with in the controls after Vitamin C Prophylaxis.
In the present study, (table 2) the mean SCE rate per cell in the
cancer patients with out Vitamin C prophylaxis is higher than the
cancer patients in comparison to control group (p<0.001,t=32.22).
The percentage of SCE rate per cell in cancer patients before
Vitamin C prophylaxis 9.27± 0.14 followed by 3.30±0.04 in control
group. A statistically significant decrease in SCE was reported among
the cancer patients receiving chemotherapy, supplemented with
Vitamin C for 3 months when compared to SCE before Vitamin C
prophylaxis (p<0.001, t=9.39) and there is no significant difference
found with in the controls after Vitamin C Prophylaxis.
DISCUSSION

Evidence is accumulating in support of a role for ROS in the etiology
of cancer. Inflammatory cells, such as neutrophils, macrophages, and
eosinophils, are an important endogenous source of oxygen radicals.
[
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Stimulation of these cells by tumor promoters or by foreign bodies
causes the release of ROS. Chromosomal instability is considered to
be a primary vent in neoplastic transformation and also as a marker
of cancer progression (15,16). Further Antunes et al., (1999) (17)
reported a significant reduction in chromosomal aberrations and
number of abnormal metaphases induced by doxorubicin in human
peripheral lymphocytes by Vitamin C.

In the present Investigation we intend to see the antimutagetic
activity of Vitamin c and its role in increasing the antioxidative
metabolism which in turn decrease DNA damage in cancer patients
receiving chemotherapy regime. A significant decrease in Total
chromosomal aberrations (CA) (p<0.001) was observed after
administration of Vitamin C for 3 months as the frequency of total
CA was higher in gastric cancer patients in comparison to control
group. The observations made by Giri et al., (1998) (18) in cisplatin
and cyclophosphamide treated patients against Vitamin C
prophylaxis, supports the present investigation. Ascorbic acid is an
antioxidant, possessing substantially nucleophilic character.
Alkylation of ascorbic acid should effectively compete with the
alkylation of other nucleophilic sites. The protective effects of
ascorbic acid may be due to the antagonistic effect of this Vitamin at
all levels of genotoxicity initiation. It may also be due to the selfalkylation of ascorbic acid, which prevents or reduces the cellular
alkylation of macromolecules. Vitamin C may also quench reactive
oxygen metabolites in stomach or deodenum and prevent the
formation of N nitroso compounds that are mutagenic. Nitrosamines
have been linked to gastric cancer. Formation of nitrosamines in the
gastro intestinal track can be decreased by administration of Vitamin C
(19). High dietary Vitamin C intake correlates with reduced gastric
cancer risk (20), it is not certain what confers protection: Vitamin C
itself are the other components of foods , particularly fruits and
vegetables, that also happen to contain Vitamin
In this present study an significant decrease in the frequency of SEC
of the cancer patients after Vitamin C administration, as the
frequency of SCE was increased in comparison to control group (p <
0.001) . Edenharder et al., (1998) (21) stated that Vitamins and
related compounds were having the ability to modulate the sisterchromatid exchanges (SCEs) induced by Trp-P-2 or
cyclophosphamide (CP) in human peripheral lymphocyte cultures in
the presence of an exogenous metabolizing system.Modulatory
effect of Vitamin C on the mutagenic effect of the antineoplastic drug
Cyclophosphamide (CP) was assessed in the invivo mice by using
micronucleus test. Simultaneous oral administration of Vitamin C
with i.p. administration of CP was found to decrease the frequency of
micro-nucleated polychromatic erythrocytes elevated by CP. Vitamin
C exhibited a significant antimutagenic effect over a wide dose
range(1.56-200mg/kg) (22) . Further, Anderson 1994 (23) reported
the effect of the antioxidant nutrient such as Vitamin C and E has not
been offered any protection in the bacterial mutation assay against
bleomycin treatment, whereas Vitamin C offered protection in HPL
and both Vitamins showed a marked reducing response in micro
nucleated cells of mice.

Vitamin C (ascorbic acid) is an antioxidant that can scavenge free
radicals and protect macromolecules, including DNA, from oxidative
damage induced by different agents. The protective effect of Vitamin C
on cisplatin induced chromosome aberrations has been determined in
the human peripheral lymphocyte aberration test inVitro. The results
of treatments with Vitamin C indicated that it statistically significantly
decreases the number of chromosome aberrations and number of
metaphases with aberrations induced with cisplatin.
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Table 1: Effect of 3 months Vitamin – C prophylaxis on frequency of chromosomal aberrations in Study group
Sample
Vit -C
No. of
No. of
% of the
No. of aberrant
% of aberrant
patients
metaphases
metaphase
cells
cell
Control
Feb’ 2008
100
1927
96.35
73
3.65 ±1.63
May’ 2008
+
100
1914
95.70
86
4.30 ±1.92
Cancer
Feb’ 2008
80
2696
89.86
304
10.13 ±5.546.1
patients with
**
chemo-therapy
May’ 2008
+
80
1878
93.90
122
6.10 ±2.72 **
Group

* 100 Metaphases were scored for each sample; Values are in mean ± SE; * *p < 0.001
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Table 2: Effect of 3 months Vitamin -C prophylaxis on SCE’s in Study group
Group
Control

Cancer patient+
chemotherapy

Sample
Feb’ 2008
May’2008
Feb’2008
May’ 2008

Vit-C
+
+

No. of patients
100
100
80
80

No. of metaphases
600
600
900
600

* 30 Metaphases were scored for each sample; Values are in mean ± SE; * *p < 0.001
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