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ABSTRACT: Epidemiological studies have shown association between consumption of contaminated drinking water
and breast cancer risk. The aim of this study is to establish correlation and association of ESR-a polymorphism of Pvull
and Xbal with consumption of contaminated ground water and breast cancer risk in North Indian population which
was assessed by PCR-RFLP method. We conducted hospital-based case-control studies of 200 breast cancer patients
with histologically confirmed three most prevalent type of breast cancer i.e Ductal Carcinoma In Situ (type 1 cancer),
Invasive Breast Cancer (type 2 cancer), and Infiltrating Lobular Carcinoma(type 3 cancer), and matched controls from
Mohan Dai Oswal Cancer Hospital, Ludhiana, Punjab and various parts of north India. We found strong consistent
association between the ESR-o Pvull and Xbal polymorphism and breast cancer risk with consumption of untreated
and contaminated ground water. The OR for genotype Pp wasl1.0 (95%CI 0.58-1.80) suggesting increased in the risk of
breast cancer with person having Pp genotype same is found in the women with type 1 and type 3cancer. The decrease
in OR (0.3) showed to be more significant in pp genotype and type 1 and type 2 cancer.Women who had lifetime
consumed contaminated ground water had elevated frequencies of the pp genotype (41.9%) as compared to non user
(28.9% and p value was 0.040(i.e p<0.05). The p vaue (p<0.001)was found to be highly significant for the women who
had not undergone hormone replacement therapy that in case of controls whereas the pp genotype (40.2%) and p allele
frequencies were increased in patients using contraceptive as compare to nonusers. In case of passive smokers Pp
genotype frequency was found to be higher as compare to nonsmokers and p value is found to be 0.002**i.e is (p<
0.01) that means non smokers have less risk of having breast cancer. Some protective role of use of multivitamin was
found as Pp genotype frequency was lower and p value <0.007.In ESR-a Xbal polymorphism ,there was low
prevelence of xx genotype thus no role of this genotype was found in breast cancer. The OR for genotype Xx+xx
genotype was 0.5(95% CI:0.29-0.80) and in type 1 and type 2 cancer were 0.5(95% CI 0.29-0.93) and 0.5(95% ClI
0.22-0.92) respectively and found to be significant as p-value 0.003 and for type 1 and type 2 cancer, p-value 0.027 and
p-value 0.025 respectively. The study thus highlighted the influence and significant association of of ESR-o Pvull
polymorphism and with drinking of contaminated ground water on the development and progression of breast cancer.
Our finding shows significant less risk of having breast cancer in women who are nonsmokers, uses multivitamin, and
who had done breast feeding.
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I. INTRODUCTION

Drinking water contaminated by waste water from industrial effluent, commercial products and excreted natural and
pharmaceutical hormones is potential risk for Breast cancer [1,2-4]. Excessive use of pesticides; phenolic compounds
in some detergents and plastics; and parabens in some cosmetics and prepared foods usually got mix with ground water
and have been shown in animal and cell studies to mimic estrogen, which is an established breast cancer risk factor
[2,3,5]. Mammary carcinogens include benzene and other organic solvents; polycyclic aromatic hydrocarbons (PAHS),
which are products of combustion; some pesticides; and some pharmaceuticals and endogenous hormones (e.g.,
estrogen) [3,5-7]. Estrogen is a steroidal hormone that influences many physiological processes, which include female
reproduction, cardiovascular control, and bone integrity. Due to its lipophylic characteristic, estrogen diffuses through
plasmatic membrane and binds to its receptor (ER), member of the nuclear receptor superfamily, located in the nucleus
and cytoplasm, forming a estrogen/ER complex. Two main iso forms of ER (called ESR-a and ESR-B) are known,
which are encoded by separate genes. ESR-a gene is located on chromosome 6g25.1 whereas ESR-f is located on
chromosome 14922-24 ([8]. ESR-o gene encompass 140kb of DNA composed by eight exons, encoding a 595 amino
acids protein with a molecular weight of about 66 kDa. The first intron of a gene, like the promoter, usually contains a
larger number of regulatory sequences than other introns. Several single nucleotide polymorphisms (SNPs) have been
identified on estrogen receptor and some of them were associated with either an increased or a decreased risk of various
diseases [9,10] The best characterized SNPs of ESR-a, are the c454-397T>C and c454A>G site polymorphisms, both
located in the first intron. These polymorphisms are 397 and 351 bp upstream of exon 2 and have been described by the
name of detecting restriction enzyme, Pvull and Xbal, and their reference ID numbers are rs2234693 and rs9340799,
respectively [11].

The Pwull and Xbal SNPs of the ESR-a gene were found to be associated previously with various pathological
conditions, including cardiovascular disorders [12], venous thromboembolism [13], miscarriage [14], and severe
pre-eclampsia [15]. Also, several estrogen-dependent characteristics such as the onset of menopause [16], lumbar spine
bone mineral density (BMD), vertebral bone area and vertebral fracture risk in post-menopausal women [17], as well as
waist circumference [18], blood pressure [19], coronary reactivity [20] and lipid profile [21] have been described. The
transcriptional regulation of ERa is poorly understood and only a small number of regulatory regions have been well
characterized [22].

A possible functional mechanism attributed to Pvull and Xbal polymorphisms includes a change of ESR-a gene
expression by altering the binding of transcription factors. We conducted a case-control study to investigate whether
drinking of contaminated deep dig ground drinking water contaminated by waste water from industrial effluent or
pesticides or unknown factors and other life style factors increases the risk of breast cancer by influencing single
nucleotide polymorphism in ESR-a Xbal genotype and ESR-a. Pvull genotype.

Il. MATERIALS AND METHODS

Histologically confirmed 200 breast cancer patients and matching 200 controls were recruited from Mohan Dai Oswal
Cancer Hospital, Ludhiana, Punjab. None of the patients had received radiation or chemotherapy. Epidemiological
history, such as age at onset of breast cancer, age at menarche, age at menopause, diet, reproductive history, family
history, number of abortion, breast feeding, use of hormone replacement therapy (HRT), use of multivitamin ,smoking
status, use of contaminated ground water, was taken through a personal interview with the breast cancer patients and
matching controls using a specific proforma. The patients were screened for type of the breast cancer and related data
was collected with the help of an oncologist.

Women were identified as smokers if they had life time history of smoking more than one hundred cigarettes. Exposure
to passive smoking was assessed by questioning spouse’s smoking history. Data related to consumption of
contaminated drinking water was taken into consideration if the women had life time history of drinking water from
hand pumps, digging deep in ground and from open ponds from more than 10 years without giving them any treatment
like reverse osmosis, UV filtration or simple filtration. Genotyping was successfully done for 400 women for the Pvull
polymorphism and 400 for the Xbal polymorphism. Informed consent was obtained from all participants on a
structured questionnaire.
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I11. POLYMORPHISM ANALYSIS

Genomic  DNA  was isolated by  SDS/proteinase K and phenol chloroform method
(http:genome-ou-edu/protocols-book/protocol-partll.html). We selected two single nucleotide polymorphisms (SNPs)
in the estrogen receptor alpha gene (ESR-a) i.e Pvull and Xbal polymorphisms which were analyzed by polymerase
chain reaction restriction fragment lengths polymorphism (PCR-RFLP) [23]. A 109kb DNA fragment - that contained
two polymorphic sites - was amplified using forward and reverse primers 5’ CTGTGTTGTCCATCACTTCATC 3' and
5' CCATTAGAGACCAATGCTCATC 3'. PCR was performed through 30 cycles by the following steps: denaturation
at 95°C for 60 s; annealing at 52°C for 30 s; and extension at 72°C for 30 s. PCR products were digested with the
restriction endonucleases Pvull and Xbal (Invitrogen, Carlsbrad, CA, USA). Digested products were run onto 2%
agarose gel electrophoresis. Heterozygous Pp genotype exhibited 119, 78 and 41 bp lengths fragment and heterozygous
Xx genotype exhibited fragments of 119, 88 and 31 bp lengths. Capital P or X represent the absence of restriction site
while lower-case p or x indicate the presence of restriction site.

IV. STATISTICAL ANALYSIS

Mean values were presented with their standard deviation (SD) and assessed by Students’ -test and standard tests were
employed to determine the significance of differences in allelic and genotypic distributions between cases and controls.
Multivariate logistic regression was used to estimate odds ratios (ORs) and 95% confidence intervals (ClI) after
adjustment for age for estimating the associations between the SNPs in ESR-a. Xbal and Pvull and the risk of breast
cancer. The Hardy-Weinberg Equilibrium (H-WE) was tested by a goodness-of-fit test to compare the allele and
genotype proportions in case and control subjects. For all the tests, a two-tailed probability value (P value) of less than
0.05 was considered as statistically significant. All the data was analysed by SPSS 19.0 (IBM SPSS, Chicago, USA).

V. RESULTS

Two hundred breast cancer patients and two hundred healthy controls were analyzed for genotype distribution of Pvull
and Xba | polymorphism of the ESR-a gene. Characteristics of the study population were compared by case—control
status, as shown in Table I. The mean age of controls ((47.5 + 10.7years) was significantly lower (p < 0.01) than that of
breast cancer patients (50.6 £ 9.4Years). The mean age at diagnosis of breast cancer in the present sample was 50.6
9.4 years. The genotype distribution was studied with respect to risk confounding factors, such as menopausal status,
age at menarche, age at first pregnancy, number of pregnancies, breast feeding, family history of breast cancer, use of
hormone replacement therapy, use of contraceptive pills, smoking status, use of multivitamins, use of contaminated
ground water and three main types of breast cancer and were found to be significantly different in cases and controls.

In our study breast feeding showed tendency for an association with decreased breast cancer risk, and this association
found to be significant (Table 1). Age at first child, age at first menstruation, and age at menopause were significantly
associated with breast cancer risk (Table 1)[37,38].

Table 1
Selected Characteristics of Study Population
Characteristics | Cases | Controls | p-Value
The p-value for the breast feeding, oral contraceptive, HRT, use of contaminated ground water and use of
multivitamin was calculated by Fisher's exact test on the 2 x 3 contingency table.
Age, n (mean + SD) (50.6 +9.4) (47.5+10.7) 0.003
Age at menarche, n (mean £ SD) (13.8 £1.6) 496 (15.1 £ 1.6)
Age at menopause, n (mean £ SD) 99 (49.5+3.8) 85 (47.2 +£3.3) 0.000
Age at 1st pregnancy, n (mean = SD) 425 (26.6 £5.4) 331 (22.2 £3.5) 0.000
Pregnancy (n =400), n (%)
No 145 (25.4) 166 (33.4) 0.000
Yes 142 (71.0) 186 (93.0)
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Breast feeding (n = 400), n (%)

No 58 (29.0) 14 (7.0) 0.000

Yes 142 (71.0) 186(93.0)

Oral contraceptive use (n = 400), n (%)

No 73(59.5) 119 (59.5) 0.000#

Yes 127 (63.5.) 81 (40.5)

Menopausal status (n = 400), n (%)

Premenopausal 64 (32.0) 98 (49.0) 0.000***

Postmenopausal 136 (42.6) 102 (36.3)

Use of HRT

No 63(31.0) 178(79.0) 0.000#

Yes 138(69.0) 22(11.0)

Tobacco smoking (n = 400), n (%)

Non smoker 59 (29.5) 134 (67.0) 0.000

Passive smoker 128 (64.0) 61 (30.5)

Active smoker 13 (6.5) 6(2.5) 0.013
62 (11.3) 33 (6.7)

Intake of multivitamin (n = 400), n (%)

No 113 (56.5) 108 (54.0) 0.18

Yes 87 (43.5) 92(46.0) 0.688

Family history of breast cancer in first-degree relatives (n = 400), n (%)

No 135(67.5) 175(87.5) 0.026

| degree 54 (27.0) 19 (9.5)

2"degree 11(5.5) 6(3.0)

Consumption of contaminated ground water

No 45 (22.5) 157 (78.5) 0.000

Yes 155(77.5) 43 (21.5)

Genotyping analysis

# Fisher’s exact test
* p<0.05
** p< 0.01

*** n<0.001(highly significant)

Table 2 and Table 3 shows the genotype frequencies of the ESR-a gene polymorphisms in Pvull and Xbal in both
breast cancer patients and controls. The frequency of Xbal genotype in the population was XX 71.5% (n=143), Xx
18.5% (n=37), xx 10.0% (n=20) and in type 1 cancer it was found to be XX 71.1% (n=87), Xx 18.5% (n=22), xx 8.4%
(n=10) and type 2 cancer it was found to be XX 70.3% (n=45), Xx 17.2% (n=11), xx 12.5% (n=8) and least for type 3
cancer (Table 2). In Xbal polymorphism, there was low prevalence of xx genotype thus no role of this genotype was

found in any three types of breast cancer (Table 2).

TABLE?2
Distribution of ESR-a Xbal genotype among cases and controls
N XX XX XX 2, df, p-value

Controls 200 168(84.0) 25(12.5) 7(3.5) .
Cases 200 143(71.5) 37(18.5) 20(10.0) 10.591,2,0.005
Type 1 119 87(73.1) 22(18.5) 10(8.4)

Type 2 64 45(70.3) 11(17.2) 8(12.5) 1.214, 4,0.876
Type 3 17 11(64.7) 4(23.5) 2(11.8)
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In the population genotyped for Pvull, this polymorphism was distributed as follows: PP 16.0% (n=32), Pp in 45.0%
(n=90), pp 39.0% (n=78) and in type 1 cancer it is found that PP16.0% (n=16) Pp42.0%(n= 50) , pp in 42.0% (n=50).
In type 2 cancer genotype PP15.6% (n=10) Pp48.4%(n=31), pp in 35.9% (n=23) and least frequency was found in third
type of cancer (Table 3).

TABLE 3

Distribution of ESR-a Pvull genotype among cases and controls

N PP Pp pp %, df, p-value
Controls 200 43(21.5) 124(62.0) 33(16.5) .
Cases 200 32(16.0) 90(45.0) 78(39.0) 25.258, 2,0.000
Type 1 119 19(16.0) 50(42.0) 50(42.0)
Type 2 64 10(15.6) 31(48.4) 23(35.9) 1.509, 4, 0.825
Type 3 17 3(17.6) 9(52.9) 5(29.4)

The frequency of the Pp genotype (45%) was lower than that of controls (62%) and in type 1 cancer it was found to be
42%, and increased in case of type 2 cancer (48%)and highest in type 3 cancer with a corresponding increase in P allele
frequency (y= 25.258;P< 0.01). The OR for genotype Xx+xx genotype was 0.5(95% CI1:0.29-0.80 ) and in type 1 and
type 2 cancer were 0.5(95% CI 0.29-0.93) and0.5(95% CI 0.22-0.92) respectively (Table 4) and found to be significant
as p value is p-value 0.003 and for type 1 and type 2 cancer p-value 0.027 and p-value 0.025 respectively (Table 4).

TABLE 4
Odds ratio and corresponding 95% confidence interval(Cl) of ESR-a Xbal genotypes and risk of cancer
Genotypes All OR(n-200) Type 1l Type 2 Type 3
ESR-a Xbal
XX 1.0(Ref.) 1.0 1.0 1.0
XX 0.6(0.32-1.04) 0.6(0.30-1.16) 0.6(0.26-1.43) 0.4(0.11-1.66)
XX 0.3(0.11-0.77) 0.4(0.12-1.08) 0.2(0.07-0.76) 0.2(0.04-1.81)
p-value 0.009 p-value 0.008
XX+XX 0.5(0.29-0.80) 0.5(0.29-0.93) 0.5(0.22-0.92) 0.4(0.11-1.15)
p-value 0.003 p-value 0.027 p-value 0.025

The OR for genotype Pp was 1.0(95%CI 0.58-1.80) suggesting increased in the risk of breast cancer with person having
Pp genotype and same is found in the women with type 1 and type 3 cancer (Table 5).The decrease in OR (0.3) showed

to be more significant in pp genotype and in type 1 and type 2 cancer (Table 5).

TABLE5
QOdds ratio and corresponding 95% confidence interval (Cl) of ESR Pvull genotypes and risk of cancer
Genotypes All OR(n-200) Type 1l Type 2 Type 3
ESR Pvull
PP 1.0(Ref.) 1.0 1.0 1.0
Pp 1.0(0.58-1.80) 1.1(0.55-2.15) 0.9(0.39-2.18) 1.0(0.20-4.13)
pp 0.3(0.16-0.61) 0.3(0.14-0.62) 0.3(0.13-0.86) 0.5(0.08-2.44)
p-value 0.000 p-value 0.000 p-value 0.020
Pp+pp 0.7(0.41-1.19) 0.7(0.37-1.31) 0.7(0.30-1.51) 0.8(0.17-3.10)

No other association of ESR Xbal polymorphism was found with any risk factor (Table 6,7,8,9,10).0n assessing the
interaction between ESR-a Xbal polymorphism and use of contraceptives in cases and controls, the XX genoptype was
found to be highest i.e 69.3% whereas frequency of Xx genotype (17.3%) was slightly higher than xx genotype(13.4%)
(Table 6).
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TABLE 6
Assessment of interaction between ESR-a Xbal and use of contraceptives in cases and controls
ESR-a Xbal Users Non-users
Cases Controls Cases Controls
(n-127) (n-81) (n-73) (n-119)
XX 88(69.3) 66(81.5) 55(75.3) 102(85.7)
XX 22(17.3) 10(12.3) 15(20.5) 15(12.6)
XX 17(13.4) 5(6.2) 3(4.1) 2(1.7)
2, df, p-value 4.222,2,0.121 3.447,2,0.178

Table 7 shows the interaction between ESR-o Xbal polymorphism and use of HRT in cases and controls. No significant
p value was observed as XX genotype accounts for 69.6%whereas it was 18.8% for Xx genotype and only 11.6% for xx
genotype in patients having breast cancer.

TABLE 7
Assessment of interaction between ESR-a Xbal and use of HRT in cases and controls

ESR-aXbal Users Non-users

Cases Controls Cases Controls

(n-138) (n-22) (n-62) (n-178)
XX 96(69.6) 21(95.5) 47(75.8) 147(82.6)
XX 26(18.8) 1(4.5) 11(17.7) 24(13.5)
XX 16(11.6) 0(0.0) 4(6.5) 7(3.9)
2, df, p-value 6.588, 2, 0.037* 1.470, 2, 0.480

The XX genotype (72.9%) and X genotype frequency were less in patients using contaminated drinking water as
compare to controls (93.0%). No association of any kind was found in ESR-o Xbal polymorphism and use
contaminated drinking water in cases and controls (Table8).

TABLE 8
Assessment of interaction between ESR-a Xbal and use of contaminated groundwater in cases and controls

ESR-a Xbal Users Non-users

Cases Controls Cases Controls

(n-155) (n-43) (n-45) (n-157)
XX 113(72.9) 40(93.0) 30(66.7) 128(81.5)
XX 25(16.1) 2(4.7) 12(26.7) 23(14.6)
XX 17(11.0) 1(2.3) 3(6.7) 6(3.8)
2, df, p-value 7.781, 2, 0.020* 4538, 2,0.103

On studying the interaction between ESR-a Xbal polymorphism and smoking status in cases and controls (Table 9),
no association of any kind was found in risk of getting breast cancer and status of active smoking or passive smoking
(Table 9).

TABLE 9
Assessment of interaction between ESR-a Xbal and smoking status in cases and controls
ESR-a Xbal Non-smoker Passive smoker Active Smoker
Cases Controls Cases Controls Cases Controls
(n-59) (n-134) (n-128) (n-61) (n-13) (n-5)
XX 45(76.3) 113(84.3) 87(68.0) 50(82.0) 11(84.6) 5(100.0)
XX 8(13.6) 16(11.9) 28(21.9) 9(14.8) 1(7.7) 0(0.0)
XX 6(10.2) 5(3.7) 13(10.2) 2(3.3) 1(7.7) 0(0.0)
2, df, p-value 3.390, 2, 0.184 4.649, 2, 0.098 0.865, 2, 0.649
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No protective role of use of multivitamin was found on assessing the interactions between ESR-a Xbal polymorphism
and use of multivitamins in cases and controls. No significant p value was found for Xx or xx genotype (Table10).

TABLE 10
Assessment of interaction between ESR-a Xbal and use of multivitamin in cases and controls
ESR-a Xbal Users Non-users
Cases Controls Cases Controls
(n-87) (n-92) (n-113) (n-108)
XX 58(66.7) 79(85.9) 85(75.2) 89(82.4)
XX 18(20.7) 10(10.9) 19(16.8) 15(13.9)
XX 11(12.6) 3(3.3) 9(8.0) 4(3.7)
2, df, p-value 9.944, 2, 0.007** 2.374, 2, 0.305

The pp genotype (40.2%) and p allele frequencies were increased in patients using contraceptive as compare to

nonusers (23.5%) (Table 11).P value was found be 0.030 (i.e p<0.05) means patients with pp genotype and who had
used contraceptives are at higher risk of having breast cancer.

TABLE 11
Assessment of interaction between ESR-a Pvull and use of contraceptives in cases and controls
ESR-a Pvu Il Users Non-users
Cases Controls Cases Controls
(n-127) (n-81) (n-73) (n-119)
PP 21(16.5) 13(16.0) 11(15.1) 30(25.2)
Pp 55(43.3) 49(60.5) 35(47.9) 75(63.0)
pp 51(40.2) 19(23.5) 27(37.0) 14(11.8)
2, df, p-value 7.028, 2, 0.030* 17.453, 2, 0.000***

The p value (p<0.001) was found to be highly significant for the women who had not undergone hormone replacement
therapy when compared among cases and controls. So we may predict from the Table 12 that women who undergo
HRT therapy are at high risk of having breast cancer (Table12).

TABLE 12
Assessment of interaction between ESR-a Pvull and use of HRT in cases and controls
ESR-aPvu Il Users Non-users

Cases Controls Cases Controls

(n-138) (n-22) (n-62) (n-178)
PP 25(18.1) 3(13.6) 7(11.3) 40(22.5)
Pp 63(45.7) 15(68.2) 27(43.5) 109(61.2)
Pp 50(36.2) 4(18.2) 28(45.2) 29(16.3)
2, df, p-value 4.025, 2,0.134 21.611, 2, 0.000***

Women who had lifetime used contaminated drinking ground water had elevated frequencies of the pp genotype
(41.9%) as compared to Non users (28.9%) and p value was found to be 0.040(i.e p<0.05) means patients with pp
genotype have high risk of having breast cancer(Table 13).
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TABLE 13
Assessment of interaction between ESR-a Pvull and use of contaminated ground water in cases and controls
ESR-a PVII Users Non-users
Cases Controls Cases Controls
(n-155) (n-43) (n-45) (n-157)
PP 24(15.5) 10(23.3) 8(17.8) 33(21.0)
Pp 66(42.6) 24(55.8) 24(53.3) 100(63.7)
pp 65(41.9) 9(20.9) 13(28.9) 24(15.3)
2, df, p-value 6.455, 2, 0.040* 4.326,2,0.115

In case of passive smokers Pp genotype frequency was found to be higher as compare to nonsmokers and p values
found to be 0.002 i.e is (p< 0.01) means non smokers have less risk of having breast cancer as compare to passive or
active smokers (Table14).

TABLE 14
Assessment of interaction between ESR-a Pvull and smoking status in cases and controls
ESR-a Pvull Non-smoker Passive smoker Active Smoker
Cases Controls Cases Controls Cases Controls
(n-59) (n-134) (n-128) (n-61) (n-13) (n-5)
PP 9(15.3) 30(22.4) 19(14.8) 13(21.3) 4(30.8) 0(0.0)
Pp 28(47.5) 84(62.7) 59(46.1) 36(59.0) 3(23.1) 4(80.0)
pp 22(37.3) 20(14.9) 50(39.1) 12(19.7) 6(46.2) 1(20.0)
2, df, p-value 12.082, 2, 0.002** 7.128, 2, 0.028* 5.182, 2, 0.075

Some protective role of use of multivitamin was found as Pp genotype frequency was lower and p value was found to
be 0.007(i.e p<0.01) and significant (Tablel5).

TABLE 15
Assessment of interaction between ESR-a Pvull and use of multivitamin in cases and controls
ESR-a Pvull Users Non-users
Cases Controls Cases Controls
(n-87) (n-92) (n-113) (n-108)
PP 13(14.9) 17(18.5) 19(16.8) 26(24.1)
Pp 36(41.4) 55(59.8) 54(47.8) 69(63.9)
pp 38(43.7) 20(21.7) 40(35.4) 13(12.0)
2, df, p-value 9.955, 2, 0.007** 16.568, 2, 0.000***

VI. DISCUSSION

In this study, the prevalence of Pvull polymorphism in P and p allele and Xbal polymorphism in X and x alleles in
north Indian Population of adult women was evaluated in, similar to what was already done for other gene
polymorphisms (23,24). Results for Pvull allele frequencies were similar to most of other studies around the world,
although concerning the Xbal allele frequencies, the present data differed from the previous other studies
[25,26,27,28,29,30, 31]. The main difference of the women inserted in this study was the prevalence of the allele x
which was very low for the experimental population.

Present study shows significant increased in breast cancer risk for women with Pp genotype and tends to have increased
risk of having type 1 and type 3cancer. Decreased risk of was found for women having pp genotype[31.] A significant
association P<0.040 was found in women who were consuming contaminating untreated ground water[1,2,32,33] and
were having contraceptives pills and undergone hormone replacement therapy also.(34). Use of multivitamin found to
have some protective role in our study for ESR-a Pvull polymorphism in Pp genotype (p=0.007). In case of passive
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smokers Pp genotype frequency was found to be higher as compare to nonsmokers.(35,36) with p< 0.01. p value in case
of non smokers were significant as compare to passive smokers. some protective role of use of multivitamin was found
as Pp genotype frequency was lower and When the type of cancer was considered, both Pp and pp genotype
frequencies of Pvull were possible markers for breast cancer. Moreove, ESR-o. Xbal polymorphism due to low
prevalence of xx genotype show no role of this genotype in breast cancer .But on combining OR for genotype XXx+xx
genotype was found to be marginally increased risk for breast cancer and also show significant results in type 1 and
type 2 cancer. No other association of ESR-a Xbal polymorphism was found with any other risk factor.

VII. CONCLUSION

The study thus highlighted the influence and significant association of of ESR-o Pvull polymorphism with drinking of
contaminated ground water and resulting in development and progression of breast cancer. Our finding shows
significant less risk of having breast cancer in women who are nonsmokers, use multivitamins and who had done breast
feeding.
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