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Q:)slgfgltmd: Enzymes of the Glutathione S-transferase system (GST) modulate the effects of
exposure to several cytotoxic and genotoxic agents. Nitric oxide (NO) is constitutively
synthesized in the endothelium by endothelial nitric oxide synthase (eNOS) and acts as a
pleiotropic regulator involved in carcinogenesis. Vitamin D levels may influence breast cancer
development. The vitamin D receptor (VDR) is a crucial mediator for the cellular effects of
vitamin D and additionally interacts with other cell-signaling pathways that influence cancer

development.

Objectives: To check for the association of polymorphisms of GST, eNOS3 and VDR genes
with the susceptibility and severity of breast cancer in Egyptian cases.
Subjects: This work included 100 cases with breast cancer and 100 healthy individuals. The

mean age of cases was 48.31+11.40 years. They included 100 females.

Methods: DNA was amplified using PCR-RFLP for detection of polymorphisms related to
eNOS3 and VDR , also DNA was amplified using PCR-SSP for detection of polymorphisms

related to GST and calculating the odds ratios and their 95% confidence intervals.

Results: Total cases showed high significant frequency of eNOS378 CC (P<0.05, OR=18.58)
genotypes, GSTT1(null) (OR = 2.68; Cl 95%=1.51-4.75; p=0.001). These were considered risk
genotypes for disease susceptibility. On the other hand, total cases showed low significant
frequency with homozygosity for eNOS37% TT (P=0.01) and the GSTT1 gene was present in
42.0% of the cancers and in 66.0% of controls (OR = 0.37; ClI 95%= 0.21-0.66; p=0.001). These
may be considered low risk genotypes. No significant difference in frequencies of null and

present genotypes of GSTM1 and VDR FOKI in total cases compared to controls.

Conclusions: Polymorphisms related to eNOS37%, GSTT1 and VDR FOKI genes may be
considered genetic markers for BC among Egyptian cases. This may have potential impact on

family counselling as well as future management plans.

Keywords: BC: Breast Cancer, eNOS: Endothelial nitric oxide synthase, PCR-RFLP:
polymerase chain reaction with Restriction fragment length polymorphism, PCR-SSP:

polymerase chain reaction with sequence specific primers. SNP: single nucleotide
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polymorphism, GSTT: Glutathione S-transferase Theta, GSTM: Glutathione S-transferase Mu,

VDR :Vitamin d receptor.

Introduction

Breast cancer is the most common
malignancy in women in the Western
world, with an incidence approaching one
in 10 in the US in 1980 (King et al.,1993)
and one in 11 in Australia in 1991 (Curran
et al., 2000). In Egypt, breast cancer is the
most common cancer among women,
representing 18.9% of total cancer cases
(35.1% in women and 2.2% in men) among
the Egypt National Cancer Institute (NCI)
series of 10 556 patients during the year
2001, with an age-adjusted rate of 49.6 per
100 000

al.,2008).Several genetic and environmental

population (Lehman et
risk factors for the development of breast
cancer are already known,
mutations within the BRCA1 and BRCA2
genes (Zheng et al.,2000).

The
supergene family consists of four gene
subfamilies (GSTA, GSTM, GSTT and

GSTP) which play a central role in the

including

glutathione S-transferase

inactivation of toxic and carcinogenic
electrophiles (Hayes and Pulford, 1995).
Certain genes within the GSTM1 and
GSTT1 exhibit
polymorphisms (Seidegard et al., 1986)

subfamilies deletion
which have been associated with cancer
susceptibility (Chenevix-Trench et al.,,
1995).

NO can be synthesized from L-

arginine by nitric oxide synthase (NOS).

574

Various isoforms of NOS exist, depending
on the site of origin: endothelial (eNOS),
neuronal (nNOS), and inducible (iNOS). In
endothelial or epithelial cells, including
those of the breast, eNOS is constitutively
expressed and can produce a modest
amount of NO that plays an important role
in these cells’ functions; therefore, NO may
play a role in the etiology of breast
cancers(Stuehr,1999).

Vitamin -D is a member of the steroid
receptor family and mediates the effects of
the active metabolite 1, 25(OH) , Vit D 5 by
regulating transcription of a number of
different cellular genes. The action of
vitamin D is mediated through binding to
its nuclear receptor (VDR). In response to
hormone binding, the VDR regulates the
transcriptional activity of 1, 25(0OH) » D 3 -
responsive genes by complexing with a
vitamin D response element located in the
The
vitamin D receptor (VDR) gene Fok I

promoter region of target genes.

polymorphism  represents a  strong
positional candidate susceptibility gene for
different diseases like Prostate cancer,

Urolithiasis, Inflammatory bowl disease
and Osteoporosis (Gross et al., 1996).

This work was planned in order to test
the association of polymorphisms of
eNOS37%, GSTT1, GSTM1 and VDR

FOKI with breast cancer in Egyptian cases.
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Subjects and Methods

This study included 100 cases with
breast cancer recruited from the Oncology
and Radiotherapy Department, Mansoura
University, which is the main referral site in
the Nile Delta Region of Egypt. They
comprised 100 (100%) females with a mean
+SD of 48.31+11.40 years. Of these cases,
According to consanguinity, cases were
into 85(85.0%) positive and
15(15.0%) negative cases. According to

classified

family history, cases were classified into
82(82.0%) positive and 18(18.0%) negative
According to

cases. Socioeconomic

standard, classified into
39(39.0%) low, 58(58.0%) moderate and
3(3.0%) high. According to education,
cases were classified into 91(91.0%) low,
4(4.0%) and 5(5.0%) high.
According to nutrition, were
classified into 3(3.0%) good, 62(62.0%)
moderate and 35(35.0%) high. According to
pollution,
20(20.0%) positive and 80(80.0%) negative

cases. Regarding to data of breast cancer

cases were

median

cases

cases were classified into

cases related to obstetric and gynecologic
history, this study included 82(82.0%)
positive cases with abortion and 18(18.0%)
negative cases. According to menopause,
into  68(68.0%)

32(32.0%)
Oral
contraceptive, cases were classified into
64(64.0%) positive and 36(36.0%) negative
cases. Regarding to data of breast cancer

cases were classified
premenopausal and

postmenopausal.  According to

related to examination and

this

cases

investigations, study  included
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21(21.0%) positive cases with lymph node
and 89(89.0%) negative cases. According to
estrogen receptors, cases were classified
into 54(54.0%) positive and 46(46.0%)
negative cases. According to progesterone
receptors, classified into
54(54.0%) positive and 46(46.0%) negative

cases. Case genotypes were compared to

cases were

100 healthy unrelated volunteers from the
same locality. They included 100 females.
Informed consent was taken from all
subjects and an approval was obtained from
Ethical

Committees to carry out the research as

University  Scientific ~ and
well.
DNA extraction and purification
After obtaining informed consent from
all cases and controls, venous blood
samples (3 ml) were collected on EDTA
(ethylenediamine tetra acetate) containing
tubes, DNA was extracted promptly using
DNA extraction and purification kit (Gentra
Systems, USA) according to manufacturer's
instructions and then stored at -20 ° C till
use.
PCR amplification
PCR solution with primers hybridizing to
the 5 region of (5'-
CTGCCCTACTTGATTGATGGG-3") and
the 3 (58-
CTGGATTGTAGCAGATCATGC-3) of
GSTM1 was used to amplify a 273-base-

exon 4

region of exon 5

pair (bp) fragment (Comstock et al., 1990).
Control primers that amplify b-actin (493
bp) were also included in each reaction to
confirm the presence of amplifiable DNA
(5-

in the sample
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GGGCACGAAGGCTCATCATT-3) and
(5 GGCCCCTCCATCGTCCACCG-3)
(Wiencke et al., 1995). Similarly, a PCR

solution with primers for the 3'-coding

region of the human GSTT1 (5-
TTCCTTACTGGTCCTCACATCTC and
5-TCACCGGATCATGGCCAGCA) was

used to amplify a 480-bp fragment (Cheng
et al., 1995). PCR reaction was carried
of 25 ul
containing 10 pmol of each primer, 2.5
mmol / L of MgCl2, 0.2 mmol/L of
each deoxynucleotide triphosphate, 1 unit

out in a total volume

of Taqg polymerase. And 100 ng of genomic
DNA.

initial denaturation at 94°

Amplification was performed by
C for 5
minutes, followed by 30 cycles at 94° C
for 1 minute, 64°
720

C for 1 minute and
C for 1 minute and a final extension
of 72° C for 7 minutes. In both assays, the
absence of the PCR product was indicative
of the null genotype (homozygous
deletion). These assays do not distinguish
between heterozygous and homozygous
wild-type genotypes. Laboratory personnel
were blinded to case—control status, and
10% repeat samples were included in the
PCR analysis to monitor quality control. All
repeat samples for both the GSTM1 and
GSTT1 genotypes were concordant.

The eNOS T-786C mutation was
analyzed by polymerase chain reaction
(PCR) using the following primers: 5’ATG
CTC CCA GGG CAT CA-3' and 5'GTC
CTT GAG TCT GAC ATT AGG G-3'. The
reaction was performed in 50-pL tubes

containing 5 pL of 10xTaq buffer, 2.5 uL of
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a 10 pumol/L solution of each primer, 5.0 L
of 2.0 mmol/L dNTP mix, 1.0 pL of 50
mmol/L MgCl,, 28.5 pL of dH.0, 5 U of
Taqg polymerase, and 50 ng of sample DNA.
The reaction was run under the following
conditions: 94°C for 7 minutes and then
cycled 30 times at 94°C for 30 seconds,
57°C for 30 seconds, and 72°C for 30
seconds, followed by 72°C for 7 minutes;
7.5 pyL of the PCR product was digested
with 10 U of NgoM IV 0.5 uL of 10x react
9 (GIBCO) and 1.5 pL of dH0 (23). The C
allele introduces a cut site for NgoM 1V,
the T
genotype when the PCR products are

allowing differentiation from
separated on a 4% Nusieve agarose gel
(Nakayama et al., 1999).

Reaction mixtures of 50ul were used
in PCR for the VDR gene star t codon
polymorphism.  The
consisted of 100-200ng of genomic DNA,
2-6 pmol of forward and reverse primers,
1x Tag buffer(1.5mM
Mgcl2)(Genetix Biotech Asia Pvt. Ltd.),
dNTPs200) puM each) and 1.5 units of Taq

DNA polymerase(Bangalore genei India).

reaction mixture

polymerase

The primers of the VDR gene :Forward(5’-
AGCTGGCCCTGGCACTGACTCTGCTC
T3”)Reverse(5’ATGGAAACACCTTGCTT
CTTCTCCCTC-3").DNA
amplified in MJ Research PTC-100TM
(Peltier
parametersas follows: Denaturation at 940C
for 5 min, 35 cycles at940C for 30 s, 610C
for 30 s and 720C for 1 min and one final

cycle of extension at 720C for 7 min. The

samples were

Thermal Cycler) with cycling

T/C polymorphism in the first of two-start
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codon (ATG) at the translation initiation
site of the VDR gene was detected by
RFLP using the restriction endonuclease
Fok-1. The PCR product of the 265bp band
was digested with 1.0 unit of Fok I
restriction enzyme (New England Biolabs)
and the reaction buffer and incubated at
370C for 4 hours; 10ul of the digested
reaction .Digestion of the amplified 265 bp
The entire reaction volume plus 5

pul of bromophenol blue track dye were
loaded into 2% agarose gel (Boehringer
Mannheim) containing ethidium bromide.
Gels were electrophoresed for 20 minutes at
200 V, photographed under UV light (320
nm) and then scored for the presence or
absence of specific band.
square test) and Odds ratio with a minimum
level of significance of <0.05.
Results

Analysis of GSTT1 polymorphism
(table 1, 2, 3, fig.1), showed that null
genotype is significantly higher in total
cases compared to controls (OR=2.68,
P<0.05). The same was observed for null
genotype in total cases with high
socioeconomic  standard compared to
controls (OR=67.0, P=0.002). On the other
hand, present genotype has shown
significant lower frequency among total
cases (OR=0.37, P<0.05). The same was
observed with present genotype with high
socioeconomic standard compared to
controls (OR=0.12, P=0.002).
Analysis of GSTM1 polymorphism (table
1, 2, 3, fig.2), showed that there was no

significant difference in frequencies of all

PCR product gave two fragments, of 169 bp
and 96 bp respectively if the product was
excisable.8 Depending on the digestion
pattern, individuals were scored as (ff)
when homozygous for the presence of the
Fok-1 site, (FF) when homozygous for the
absence of the Fok-I1 site, or (Ff) in case of
heterozygosity (Bid et al., 2005)

Detection of amplified products

Statistical analysis: Data were processed
and analyzed using the Statistical Package
of Social Science (SPSS, version 10.0). The
frequency of studied allelic polymorphisms
among cases was compared to that of
controls describing number and percent of
each and tested for positive association
using Fisher's exact test (modified Chi
genotypes in total cases as well as between
different studied subgroups.

Analysis of risk factors related to GST
polymorphism (table 1, 2, 3, fig.2), showed
that GSTT1 and GSTM1 genotype has no
significant difference in frequencies of all
genotypes in total cases as well as between
different Studied subgroups. Interestingly,
no significant difference was found in the
frequencies of all studied gentypes.
Analysis of eNOS378 polymorphism (table
1, 2, 3, fig.3), showed that allele C is
significantly higher in total cases compared
to controls (OR=2.08, P<0.05). The same
was observed for CC genotype (OR=18.85,
P=0.0002). On the other hand, allele T has
shown significant lower frequency among
total cases (OR=0.48, P=0.0008). The same
was observed with TT genotype (OR=0.46,
P=0.01).

Regarding to moderate
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eNOS37%
polymorphism showed that CC genotype is

socioeconomic standard,

significantly higher in total cases compared
(OR=21.0, P<0.05).

Interestingly, no significant difference was

to controls

found in the frequencies of all studied
alleles.Regarding to high socioeconomic
standard, eNOS3"% polymorphism showed
that allele C is significantly higher in total
cases compared to controls (OR=9.28,
P<0.05). On the other hand, allele T has
shown significant lower frequency among
(OR=0.1, P=0.02). No

significant difference was found in the

total  cases
frequencies of all studied genotypes.

Analysis of VDR FOKI polymorphism
(table 1, 2, 3, fig.4), it was noted that breast
cancer cases had no significant difference
in the frequencies of all genotypes and
alleles in total cases compared to controls.
Regarding the distribution of VDR FOKI
genotypes, it

is noted that moderate

socioeconomic standard cases with breast
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cancer cases had a significantly lower
frequency of the heterozygous Ff genotype
of FOKI
controls (36.2% vs. 64.5%, p =0.003),

while they had no significant difference in

polymorphism compared to

the frequencies of FF, ff genotypes, F and f
alleles in total cases compared to controls.
Regarding the distribution of VDR FOKI
that high

socioeconomic standard cases breast cancer

genotypes, it is noted
cases showed significant higher frequency
of F/F homozygosity genotype among total
cases compared to controls (P=0.009,
OR=0.03, 95%CI =0.001-0.6),

showing significant lower frequency of F/f

while

heterozygosity genotype compared to
controls (P=0.009,0R=32.8,95%CI =1.5-
716.5) . F and f alleles frequency showed
significant differences among total cases
where F (P<0.05, OR=0.09,
95%CI=0.01-0.55) and f allele (P<0.05,
OR=11.0, 95%CI=1.8-66.93).

allele
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Table (1): Comparison between all cases with breast cancer and healthy controls
regarding their allele frequency and genotype distribution of T-786C eNOS3, FOKI VDR,
GSTT1 and GSTM1 gene polymorphisms.

Cases Controls P OR (95% ClI)
(n=100) (n=100)
T-786C n(%)
TT 29(29.0) 47(47.0) 0.01* 0.46(0.25-0.82)
TC 55(55.0) 52(52.0) 0.77 1.12(0.64-1.96)
CC 16(16.0) 1(1.0) 0.0002** | 18.85(2.4-145.2)
T 113(56.5) | 146(73.0) | 0.0008** | 0.48(0.31-0.37)
C 87(43.5) 54(27.0) 0.0008** | 2.08(1.4-3.2)
FOK1 n(%)
FF 58(58.0) 53(53.0) 0.56 1.22(0.70-2.14)
Ff 37(37.0) 46(46.0) 0.25 0.86(0.39-1.21)
ff 5(5.0) 1(1.0) 0.21 5.21(0.59-45.45)
F 153(76.5) | 152(76.0) | 1.00 1.02(0.64-1.63)
f 47(23.5) 48(24.0) 1.00 0.97(0.61-1.54)
GSTT1 n(%)
Present 42(42.0) 66 (66.0) 0.001* 0.37(0.21-0.66)
Null 58 (58.0) 34(34.0) 0.001* 2.68(1.51-4.75)
GSTML1 n(%)
Present 53(53.0) 55(55.0) 0.88 0.92(0.52-1.60)
Null 47(47.0) 45 (45.0) 0.88 1.08(0.62-1.89)

n= number of cases,(%) = percentage of cases,OR (95% CI) = Odds ratio & 95% confidence
interval.Significance using Fisher's Exact test: * p = < 0.05 (significant), ** p = < 0.001

(extremely significant)
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Table (2 ): Comparison between all cases with moderate socioeconomic standard with
breast cancer and healthy controls regarding their allele frequency and genotype
distribution of T-786C eNOS3, FOKI VDR, GSTT1 and GSTM1 gene polymorphisms.

cases H. controls | P OR (95% CI)
(n=58) (n=62)
T-786C n(%0)
T 17(29.3) | 18(29.0) 1.0 1.0 (0.46-2.22)
TC 33(56.9) | 44(71.0) 0.12 0.54(0.25-1.15)
CcC 8(13.8) 0(0.0) 0.002** 21.0(1.1-373.6)
T 67(57.8) | 80(64.5) 0.29 0.75(0.44-1.26)
C 49(42.2) | 44(35.5) 0.29 1.33(0.78-2.23)
FOKI n(%)
FF 35(60.3) | 22(35.5) 1.0 2.76(1.3-5.79)
Ff 21(36.2) | 40(64.5) 0.003** 0.31(0.1-0.65)
Ff 2(3.4) 0(0.0) 0.23 5.53(0.25-117.7)
F 91(78.4) | 84(67.7) 0.08 1.73(0.96-3.10)
F 25(21.6) | 40(32.3) 0.08 0.54(0.32-1.03)
GSTT1 n(%)
Null 33(56.9) | 29(46.8) 0.27 1.50(0.73-3.08)
Present 25(43.1) | 33(53.2) 0.27 0.66(0.32-1.36)
GSTM1 n(%)
Null 25(43.1) | 36(56.9) 0.14 0.14
Present 36(58.1) | 26(41.9) 1.82(0.88- | 1.82 (0.88-3.77)
3.77)

n= number of cases,(%) = percentage of cases,OR (95% CI) = Odds ratio & 95% confidence
interval.Significance using Fisher's Exact test: * p = < 0.05 (significant), ** p = < 0.001

(extremely significant)
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Table (3): Comparison between all cases with high socioeconomic standard with breast
cancer and healthy controls regarding their allele frequency and genotype distribution of
T-786C eNOS3, FOKI VDR, GSTT1 and GSTM1 gene polymorphisms.

cases H. controls | P OR (95% CI)

(n=3) (n=36)
T-786C n(%o)
TT 1(33.3) 29(80.6) 0.12 0.12 (0.009-1.52)
TC 1(33.3) 7(19.4) 0.50 2.07(0.16-26.23)
CC 1(33.3) 0(0.0) 0.07 43.8(1.3-1377.5)
T 3(50.0) 65(90.3) 0.02* 0.1(0.1-0.63)
C 3(50.0) 7(9.8) 0.02* 9.28(1.56-55.0)
FOKI n(%)
FF 0(0.0) 30(83.3) 0.009* | 0.03(0.001-0.6)
Ff 3(100.0) | 6(16.7) 0.009* | 32.8 (1.5-716.5)
Ff 0(0.0) 0(0.0) 0.0 0.0
F 3(50.0) 66(91.7) 0.01* 0.09(0.01-0.55)
F 3(50.0) 6(8.3) 0.01* 11.0(1.8-66.93)
GSTT1 n(%)
Null 3(100.0) | 3(8.3) 0.002* | 67.0(2.83-158.2)
Present 0(0.0) 33(91.7) 0.002* | 0.01(0.0006-0.35)
GSTM1 n(%)
Null 2(66.7) 7(19.4) 0.12 0.12 (0.00-1.52)
Present 1(33.3) 29(80.6) 0.12 8.28 (0.65-104.9)

n= number of cases,(%) = percentage of cases,OR (95% CI) = Odds ratio & 95% confidence

interval.Significance using Fisher's Exact test: * p = < 0.05 (significant), ** p = < 0.001

(extremely significant)

Fig (1): PCR amplification of GSTT1
polymorphism of GST gene. lane M: DNA marker
size (50 bp).PCR product of GSTT1 polymorphism
has band size 480 bp.PCR product of -actin
polymorphism has band size 493 bp (Internal

control).Lane 2, 4 and 6 show deleted individuals

showing absence of GSTT1 and positive
amplification of B-actin (Internal control).Lane 1, 3, 5 and 7 show positive individuals showing
presence of both GSTT1 and R-actin (Internal control).
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Fig (2): PCR amplification of GSTM1
polymorphism of GST gene. Lane M: DNA
marker size (50 bp)

PCR product of GSTM1 polymorphism has band
size 273 bp.PCR product of 3-actin
polymorphism has band size493 bp (Internal
control).Lane 2, 3, 5 and 7 show negative

individuals showing absence of GSTM1 and
positive amplification of 3-actin (Internal control).Lane 1, 4 and 6 show positive individuals
showing presence of both GSTML1 and 3-actin (Internal control).

):(Above) PCR amplification of -786 3Fig (
polymorphism of eNOS3 gene. lane M: DNA
marker size (50 bp),Lane 1-7: PCR product of
-786 T/C polymorphism has band size 236 bp.
(Below)Enzymatic digestion ; digestion of PCR
product of -786 T/C polymorphism of eNOS3
gene using NgOAIV enzyme,which digests the
236- bp fragment into 203- and 33- bp

R

frgments. lane 1 and lane 2 (wild type TT is
found which appears at 236 bp).Lane 4, 6 and
7(heterozygous mutated genotype CT which has 236, 203, 33 bp fragments).Lane 3 and 5
(homozygous mutated genotype CC is found which has 203, 33 bp fragments)

-
|
l [

4
|

|

Fig (4):(Above) PCR amplification of FOKI
polymorphism of VDR gene. Lane M: DNA
marker size (50 bp).Lane 1-7: PCR product of
FOKI polymorphism has band size 265
bp.(Below)Enzymatic digestion ; digestion of
PCR product of FOKI polymorphism of VDR

RE

gene using Fok-1 enzyme, which digests the 265-
bp fragment into 169- and 96- bp fragments.Lane
1, 3 and 5 (wild type FF is found which appears at 265 bp).Lane 2, 4, 6 and 7(heterozygous
mutated genotype Ff which has 265, 169, 96 bp fragments).

=
=
=
—
——
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Discussion

Carcinogens in the body are detoxified
by specific enzymes that aid in interception
and removal from the cell or in
modification involving addition of chemical
residues to the reactive sites that cause

Analyzing studied Egyptian cases for
combined genotypes, a certain pattern could
be found to play a role in breast cancer
susceptibility and/or severity. This included
GSTT1(null) with GSTM1(present), that
were shown to be significantly higher
among all cases. On the other hand, GSTT1
(present) with GSTML1 (present) were found
significantly low among cases pointing to
possible  protective effect of these
genotypes.

This result was in agreement to what
was previously in Caucasian

that

reported

population breast cancer was
significantly associated with GSTTZ1(null)
and GSTM1(present)genotype; (OR=2.03;
95% CI1=2.09-3.83; p=0.02) (Kostrykina et
al.,2009)

genotypes

. Polymorphisms of combined

were found to have an
association with BC among Turkey and
Caucasian population (Curran et al., 2000,
Unli et al.,, 2008).0n the other hand,
that
association of combined genotypes (GSTT1
null and GSTM1 null genotype) with BC

(Woldegiorgis et al.,2002) contrasting what

authors  reported there are an

was reported before in the population of
increased frequency of the GSTT1 null
genotype with BC) (Dialyna et al.,2001&
Zheng et al.,2002).
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DNA damage, allowing safe storage, prior
to removal. Among these enzymes are the
(GST)

superfamilies of enzymes (Chiyomaru et

glutathioneS-transferase

al., 2011).

A similar low frequency of the GSTT1
null genotype among healthy controls can
be found in the studies by Sergentanis &
Economopoulos,2010,Chang et al. 2008
al.,2008,these
reporting increased risk of breast cancer
with the GSTTL1null
genotype. These results are in contrast with
Spurdle et al., 2010; Kostrykina et
al.,2009 and Morais et al.,2008 who

showed that no evidence for altered risk of

and Van Emburgh et

among women

breast cancer for individuals with the
GSTT1 deletion.
In the current study,

showed GSTML1 in Egyptian with breast

total cases
cancer cases found that no significant
difference in the frequencies of all
genotypes in total cases compared to
controls. This result was in agreement to
what was previously reported in Australian

that BC has no associated with GSTM1

null genotype Kostrykina et al.,2009;
Kadouri et al.,2008 and Morais et
al.,2008). However, in another study

among patients with BC, null genotype

was found increased in the patients
compared to the normal controls (Yu et
al., 2009; Qiu et al., 2010 and Roodi et
al., 2004).

Nitric oxide (NO) mediates vascular

smooth muscle relaxation, apoptosis, and
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various cytostatic and cytotoxic effects,
and may increase growth rate, vascular
density, and invasiveness of cancer. The
role of NO as a mediator of malignant
growth has been
NO has

independent effects on various levels of

investigated
demonstrating that multiple
carcinogenesis (Loibl et al., 2005).

In the current study, total cases
showed a significant higher frequency of
eNOS3-07% CC genotype. Thus, eNOS3-
o’ C allele and CC genotype may be
considered a risk marker for breast cancer
among Egyptian families. On the other
hand, significant lower frequency was
observed with heterozygous genotype TT
that was considered a low risk or

protective genotype. The same was
previously reported by Zintzaras et al.
(2010), Choi et al.,2009 and Lee et al.
(2007),who supported that polymorphisms
associations

produced  nonsignificant

without significant heterogeneity. A
positive association was detected for the
promoter T786C polymorphism (OR=1.51
(1.07-2.12)) in different populations.

Also, these results are in contrast
with Choi et al. (2009), Lu et al. (2006)
and Ghilardi et al. (2003) who found that
women carriers of the eNOS -786C allele
had significantly
3.2, 95% CIl = 0.95-10.50) in different
populations.

Vitamin D

risks increased (OR =

receptor (VDR) is a
member of the steroid hormone family of
nuclear receptors that are responsible for

the transcriptional regulation of a number

584

of hormone-responsive genes. VDR is
expressed in normal mammary tissue, and
more than 80% of breast tumor specimens
are VDR positive. The natural ligand for
VDR, 1,25-dihydroxyvitamin D3 (1,25-Ds),
as well as a number of novel synthetic
vitamin D analogues inhibit proliferation
and induce apoptosis in breast cancer cells
in vitro (Grant et al. , 2011) .

In the current study, it is noted that
breast cancer cases had no significant
difference in the frequencies of all
genotypes and alleles in total cases
compared to controls where (P>0.05)
But  total

cases with  moderate

socioeconomic standard with breast

cancer showed a significant lower
frequency of heterozygous genotype
VDR FOKI (F/f) compared to controls
(OR=0.31).Thus, VDR FOKI (F/f)
genotype may be considered a protective
genotype for breast cancer
susceptibility.Also, comparison between
cases present with high socioeconomic
standard with breast cancer and controls
breast illustrated a

cancer  cases

significant lower frequency among
homozygous cases with F/F genotype
(OR=0.02) that

protective risk genotype accompanied by

may be considered

a significant lower frequency of Ff
heterozygosity genotype (P=0.009) that
may be considered low risk or protective
genotype.

These results agreement with Abbas
et al.(2008), Chen et al. (2005) and Guy
et al. (2004), Ingles et al.,(2000) who
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fond VDR polymorphisms on
postmenopausal breast cancer risk and
possible differential effects of receptor
status of the tumor in Germany
population.

These results are in contrast
with Késtner et al.,(2009), Tang et al.
(2009) and Sinotte et al. (2008) who
summarized that data indicating an
association of VDR polymorphisms and
cancer risk are strongest for breast cancer

( Fokl) in different populations.
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