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Abstract: Background: Breast cancer is the most frequent cancer among women worldwide. In Irag, it is accounting about one third of
the registered women cancers. Different studies have shown that the gene polymorphism in vitamin D receptor (VDR-FOKI) was
associated with the susceptibility and pathogenesis of breast cancer. Objective: The study aimed to examine the genotyping utility of
Vitamin D receptor (VDR-Fokl) gene polymorphism as predictor for the occurrence and progression of breast cancer in Iragi women.
Materials and Methods: This case control study was comprised of two groups, the first group consisted of 300 women
histopathologically diagnosed with breast cancer either familial or sporadic with age 22-77 year, the second group included 200 healthy
women with age 22-78 year, DNA was extracted from blood and genotyping analysis was carried out by PCR-RFLP. Results: The
genotypic analysis revealed that allele frequency of TT genotype (29%), TC genotype (48%), and CC genotype (23%) in breast cancer
group, while 64.5%, 30.5% and 5% in the control group respectively. The risk of breast cancer was significantly increased with VDR-
FOKI SNP by about three and five folds in heterozygous and homozygous of mutant allele genotypes in patients (OR=3.25, 95% C. I=
2.16-4.89, P=0.0001 and OR=5.00, 95% C. I=2.81-8.92, P=0.0001 respectively) when compared with the homozygous of normal alleles
genotype after adjustment for age and BMI. The C allele frequency increased the risk of disease by three and half times when compared
with those of T allele (OR= 3.49, 95% C. I= 2.6-4.67, P < 0.0001). Conclusion: We conclude from this study that the gene polymorphism
of VDR-FOKI was associated with high risk of development and progression of breast cancer.
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1. Introduction development (Buttigliero et al., 2011; Cheung et al., 2012;
Neuhouser et al., 2010). The active form of vitamin D linked
with vitamin D receptor (VDR) and the ligand/receptor
compound manages translation of the genes implicated in
cell cycle, apoptosis and differentiation.

Breast cancer is the most common cancer among women,
comprising 23% of female cancers (Parkin, 2012).
According to Globocan, annually 1.38 million new women
diagnosed with breast malignancy worldwide, and the
disease mortality rates were 458,367; of these about 60% of
the death were recorded in less developing regions of the
world (Ferlay et al., 2012).

VDR gene located on chromosome 12q13-14 has multiple
polymorphisms,  VDR-FOKI  (rs  2228570) gene
polymorphism (Met 1 Thr) was the most essential SNP in
starting codon. Alterations in VDR expression and action
could prompt deregulation of vitamin D uptake (Sinnett et
al., 2009).

In Iraq, breast cancer is the most common type of female
risk, representing 33% of the enrolled female breast cancer
patients as lIragi Cancer Registry (Iragi Cancer Board ICB,

2014). Breast cancer is a heterogeneous disease regarding to A number of studies have established a reduction in VDR

its morphology, invasive behavior, metastatic capacity,
hormone receptor expression and medical effect. There are
numerous risk factors for breast cancer including genetic
factors which account for 25-30% of the incidence, from this
percentage only 15-30% genetic component of breast cancer
is due to known familial genes such as BRCA1 and BRCA2
and the others are sporadic
(www.broad.mit.edu/mpg/haploview; Mohr et al; 2012).

Single nucleotide polymorphism (SNP) is one of the genetic
markers that commonly used in the last years to study
genetic phenotypes (www.broad.mit.edu/mpg/haploview;
Mohr et al; 2012; AnneMarie et al., 2015). SNPs are used in
routine works for prediction of the basis of tumor
characteristics. Numerous studies have found that vitamin D
reduced the cells production and enhanced cells
differentiation in breast cancer cell lines and tumor samples,
hence plays a protective role against breast cancer

expression in breast cancer cells compared with normal
breast cells, decreased function and activity of VDR in
breast cancer cells might be due to VDR gene
polymorphism. Practical study has recognized that the VDR-
Fokl polymorphism prompts a shorter VDR protein by
changing a translation initiation site (Alimirah et al., 2011).

This study aimed to examine the genotyping utility of VDR-
Fokl gene polymorphism as a predictor for occurrence of
breast cancer in Iraqi women and to evaluate the benefits of
investigated gene polymorphism in the prediction of the
progression of disease.

2. Material and methods

This case-control study included the consent protocol
approved by medical ethics committee Faculty of
Medicine/Kufa University. Written information approval
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was obtained from all participants. It was conducted during
the period from April 2014 to February 2019. The work was
carried out in the biochemistry laboratory in biochemistry
department and molecular biology laboratory in the anatomy
and histology department/ College of Medicine/University
of Kufa.

A total of 200 healthy individuals with age of 22-78 years
compared with 300 females histopathelogically diagnosed
with breast cancer either familial (16.3%) or sporadic
(83.7%) with age 22-77 years, they were collected from the
oncology unit in AL-Sadder medical City teaching hospital
in Al-Najaf Province, they were from middle and south
regions of Irag. Any subject suffered from other types of
malignancies or chronic diseases were excluded from this
study.

DNA extraction and gene analysis:

DNA was extracted from blood by using (ReliaPrep™
promega extraction kit). VDR Fokl genotype was analyzed
using PCR- RFLP. The DNA was amplified by using
specific primers (Harris et al.,1997),F:5'-
AGCTGGCCCTGGCACTGACTCTGCTCT-3’ and R:5'-
TGGAAACACCTTGCTTCTTCTCCCTC-3".The
amplification was accomplished with a 25 pl reaction
mixture containing of 10-100 ng DNA, 15 pmol of each
primer, master mix contains of (2.5 ul 10 mM dNTPs, 1.5 pl
of 20 mM MgCl12, 0.3 pl of 5 U/ ul Taq polymerase with 2.5
ul of 10X Taq Buffer) (Promega, USA). PCR conditions
were: Initial denaturation at 94°C for 6 minutes followed by
35 cycles of denaturation at 94°C for 45 seconds, annealing
at 60°C for 45 seconds, extension at 72°C for 45 seconds
and final extension at 72°C for 5 minutes. The amplicons
were digested with 10 units of Fokl enzyme (New England
Biolabs, USA) by incubating at 37°C for 1 hour and
visualized on 2.0 % agarose gel stained with ethidium
bromide.

Statistical analyses

Statistical analyses were performed using the SPSS
windows software (SPSS Inc., Chicago, IL) Data were
expressed as mean £SD by using t- test. Genotype and allele
frequencies in patients and control group were tested by
multinomial logistic regression analysis. Differences in
clinical characteristics of breast cancer patients and VDR-
FOKI gene polymorphism in recessive model tested by
binary logistic regression, values of P< 0.05 were considered
statistically  significant. Hardy—Weinberg equilibrium
(HWE) was calculated using the online software web-
Assotest (www.ekstoem.com). Genetic power was measured
using the online software OSSE (osse.bii.a-star.edu.sg).

3. Results

The demographic characteristics of patients and control
groups

The distribution of demographic characteristics for patients
and control are shown in table (1). There were significant
difference between two groups in Educational level and
Parity (P<0.05).

Table 1: Demographic characteristics of patients and

controls
Characteristics Patients % Control % P-
no.= 300 no.= 200 value
Marital status
Married 196 |65.40%| 125 |62.50%| 0.07
Unmarried 28 9.30% 10 5%
Widow/Divorced 76 25.30% 65 32.50%
Residence
Urban 138 46% 90 45% | 0.82
Rural 162 54% 110 55%
Educational level
Low 195 65% 144 72% |0.016
Middle 75 25% 36 18%
High 30 10% 20 10%
Parity
Nullparous 26 8.70% 14 7% | 0.03
1 53 17.70% 27 13.50%
2-3 85 28.30% 40 20%
>4 136 |45.30%| 119 |59.50%

P< 0.05: significant.

The clinicopathological parameters in patients with breast
cancer.

The clinicopathological criteria of breast cancer patients are
shown in table (2).

Table 2: Clinicopathological parameters in 300 breast
cancer patients

Parameters NQ‘ of %
patients
First degree relative with breast cancer
Positive 49 16.30%
Negative 251 | 83.70%
Laterality
Rt. Breast 175 | 58.30%
Lt. Breast 90 30%
Both 35 11.70%
Mass 109 | 36.30%
Mastectomy 191 | 63.70%
Histopathological type of Breast Cancer
IDC 234 78%
ILC 45 15%
Others 21 7%
Histopathological information:-
Stage of Tumor
Stage 0 (Tis) 19 6.30%
Stage | 29 9.70%
Stage |1 109 | 36.30%
Stage 11 120 40%
Stage IV 23 7.70%
Grade of Tumor
1 (well) 48 16%
Il (moderately) 148 | 49.30%
111 (poorly) 104 | 34.70%
IHC information:-
ER- status
Positive 206 | 68.70%
Negative 94 | 31.30%
PR- status
Positive 209 | 69.70%
Negative 91 30.30%

IHC: immunohistochemistry; ER: estrogen receptor; PR:
progesterone receptor; T: size of tumor; N: lymph node
involvement;
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M: metastasis; IDL: invasive ductal carcinoma; ILC:

invasive lobular carcinoma; Rt: right; Lt: left.

Genotyping analysis of patients and healthy control
individuals

The current study investigated the relationship between gene
polymorphism of VDR-FOKI (rs 2228570) and risk of

breast cancer in a 500 age matched patients and healthy
individuals, The digestion of the PCR-product by a
restriction enzyme FOKI explored three patterns: One band
(273 bp) for homozygous normal alleles, three bands (273,
198 and 75 bp) for heterozygous genotype, and two bands
(198 and 75 bp) for homozygous mutant alleles figure (1).

Figure 1: Genotyping result of VDR-FOKI gene. Lane M: DNA Ladder. Lane 1, 2 and 4 are normal alleles genotype TT(273
bp), Lane 3, 5, 6, 7 and 8 are heterozygous genotype TC(273, 198, 75) and Lane 9 homozygous mutant alleles genotype
CC(198, 75).

The genotypes and allele frequencies of VDR-FOKI gene
polymorphism in patients and control groups

The genetic power was calculated for VDR-FOKI gene
(T/C), It is equal to (100 %), most these findings revealed
the compatibleness of sample size with study design and
also high relation between VDR-FOKI gene polymorphism
and breast cancer disease. Genotyping frequencies of VDR-
FOKI gene were consistent with Hardy Weinberg
Equilibrium in both breast cancer group (P= 0.53) and
control group (P=0.43).

The multinomial logistic regression analysis of results
indicated that the VDR-FOKI genotype frequencies of TT,
TC and CC were 29 %, 48 % and 23 % in breast cancer
group and 64.5%, 30.5% and 5% in control group
respectively. The heterozygous was increased the risk of
disease by three folds with respect to those of the normal

alleles (OR=3.25, 95% C. 1=2.16-4.89, P= 0.0001). On the
other hand, the homozygous mutant alleles was increased
the risk of disease by five folds higher than that found in
normal alleles (OR=5.00, 95% C. 1=2.81-8.92, P= 0.0001)
after adjustment for age and BMI. The risk of genotype
regarding to dominant inheritance model (TC+CC) for
patients was about four times higher than TT genotype
(OR=4.4,95% C. I= 3.02-6.48, P=0.0001).

The frequency of T allele equal to 53 % and 79.75 % in
breast cancer and control groups respectively, while the
frequency of C allele equal to 47% in breast cancer which is
higher than C allele frequency in control group 20.25 % (P<
0.0001), the C allele frequency increased the risk of breast
cancer by three and half times when compared with those of
T allele (OR=3.49, 95% C.I=2.6-4.67, P < 0.0001) as shown
in table (3).

Table 3: Genotype frequencies of VDR-FOKI gene polymorphism in patients and control and their associations with the risk

of breast cancer

Genotype of VDR- |Patients| % [Control| % |Adjusted|95% C.1| P-value
FOKI (T/C) No. No. OR
1T 87 29| 129 |64.5]|1(Ref)
TC 144 48| 61 |30.5]| 3.25 |2.16-4.89] 0.0001
CC 69 [23] 10 5 5.00 |2.81-8.92| 0.0001
TC
%vs 213 |71| 71 |355| 44 (3.02-6.48| 0.0001
T
CcC
T Allele 318 |53 | 319 |79.75] Ref.
C Allele 282 |47 | 81 |20.25] 3.49 |2.6-4.67|<0.0001

Multinomial logistic regression stratified adjusted for age and BMI; No: number; C.I, confidence interval; OR, odds ratio,

Ref, Reference.

The relation between clinical characteristics of breast
cancer patients and VDR-FOKI gene polymorphism in
recessive model

The breast cancer patients stratified to those with and
without family history, the results of binary logistic
regression revealed a higher risk of breast cancer in patients

without family history associated with univariate genotype
(CC) alleles than those of multivariate recessive inheritance
model (TT+TC) alleles, VDR-FOKI was statistically
significant increased by twice folds among women without
family history than those who have first degree relatives of
disease (OR=2.28, 95% C.I=1.18-4.39, P=0.014). Other
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factors modifying the risk of breast cancer such as age,
stage, grade, estrogen receptor and progesterone receptor
status were estimated, the results showed a highly significant
association between VDR-FOKI genotype univariate (CC)
alleles and those of multivariate (TT+TC) alleles in higher
grade (I11) of breast cancer by four times more than those of
lower grade (I and Il), (OR=3.98, 95% C. 1=2.28-6.9,
P<0.0001). Estrogen receptor status and progesterone
receptor status exhibited a moderate risk factor in patients

who carrying univariate (CC) alleles than those of
multivariate (TT+TC) alleles by approximately one and half
in those with positive estrogen receptor and progesterone
receptor than those with negative receptors (OR=1.53, 95%
C. I= 0.68-2.9, P=0.042) for estrogen receptor and
(OR=1.62, 95% C. 1= 0.82-3.15, P=0.016) for progesterone
receptor. However, no significant association were recorded
with regard to patients age and stages of disease as appeared
in table (4).

Table 4: The relation between clinical characteristics of breast cancer patients and VDR-FOKI gene polymorphism (recessive

model)
Variable n=300 | Distribution of genotype in cases OR? | (95% C.I) P-value
TT+TC ccC
(231) (R%, C%) (69) (R%, C%)°
1™ degree Family history:
No Family history 251 200 (79.7, 86.6) 51(20.3, 73.9) 2.28 | (1.18-4.39) 0.014
Having Family history 49 31 (63.3,13.4) 18 (36.7, 26.1)
Age (year
>50 140 113 (80.7, 48.9) 27(19.3,39.1)
<50 160 118 (73.7, 51) 42 (26.3, 60.1) 1.4 | (0.8-2.6) 0.15
Stage of disease:
Initial stages/O+1+11 157 120 (76.4, 51.9) 37 (23.6, 53.6)
Advance stages/IlI + IV 143 111 (77.6, 48.1) 32 (22.4,46.4) 0.96 | (0.58-1.7) 0.145
Grade:
Lower/ | + 11 196 168 (85.7, 72.7) 28 (14.3, 40.6)
Higher/ 111 104 63 (60.6, 27.3) 41 (38.5, 58) 3.98 | (2.28-6.9) <0.0001
ER status:
ER - negative 94 74 (78.7, 32) 20 (21.3, 28.9)
ER — positive 206 157 (76.2, 67.9) 49 (23.8,71) 1.53 | (0.68-2.9) 0.042
PR _status:
PR - negative 91 70 (76.9, 30.3) 21 (23.1, 30.4)
PR — positive 209 161 (77, 69.7) 48 (23, 96.6) 1.62 | (0.82-3.15) 0.016

®0OR Adjusted odds ratio, * R(Row), C(Column), C.1, confidence interval, P<0.05: statistically significant.

4. Discussion

Genotypes and allele frequencies of VDR-FOKI gene
polymorphism

This study appeared increase risk of cancer in females who
carried out heterozygous and homozygous mutant alleles
when compared with patients who carried out homozygous
of normal alleles. Furthermore, there was a higher risk of
disease associated with C allele genotype. Results of this
study were agreement with the results by genotype reports in
different populations in USA (Haidan et al., 2017;
Katherine, 2013). Also, meta-analysis was established a
higher association between CC genotype and risk of breast
cancer in European females (Tang et al., 2009), in Afro-
American and Hispanic females was identified that
increased association of VDR- FOKI (CC) in patients with
breast cancer (Dhruva et al., 2013). In non Hispanic and
Hispanic white females found a strong association between
risk of breast cancer in one allele or two alleles genotypes
polymorphism (Raimondi et al., 2009; Rollison et al.,2012).

The data of present study were also consistent with many
studies that comparing allele frequency of VDR- FOKI in
breast cancer individuals and found strong association with
C allele frequency in female breast cancer as reported in
Denmark (James et al., 2005), in Germany (Swami et al.,
2006), and in Japan (Takeyama et al., 2007). On the other
hand, the present study disagrees with other reports which
found that there were no relationships in VDR- FOKI and
breast cancer as established in Iranian women (Shahbazi et

al.,2013), in Chinese Caucasian women (Baohong et al.,
2014), and in Caucasian women of UK (Curran et al.,2006).

The relation between breast cancer patients characteristics
and VDR- FOKI gene polymorphism

In regard to the relevance of VDR- FOKI gene
polymorphism with family history of disease, stage, grade of
disease, and ER, PR status. The results showed that the
occurrence of breast cancer increased in females without
first degree family history of disease by about twice times
higher than the others, it is similar to that recorded in French
Canadian population (Le Marchand, and Wilkens, 2008), in
United Kingdom that found breast cancer patients were
associated with no family history at higher risk of breast
malignancy when compared with other cases (Michelle et
al., 2004).

Moreover, there were four folds increased in the risk of
disease in patients associated with higher grade of breast
cancer when compared with those of lower grade patients,
while there were no significant associations between the
polymorphism in VDR- FOKI and tumor stage. The results
of current study are in full agreement with Anneza et.al
who found C allele was associated with the presence of
lymphovascular invasion and poorly differentiated tumors
(Anneza et al.,2014), as well as Alimirah et.al who found
increased expression of proinflamatory gene that
characterized by (CC) variant in breast cancer as the
possible clinical marker of tumor aggressiveness (Alimirah
et al., 2011). Also, this study is consistent with Mishra et.al
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who identified there were no significant associations
between the polymorphism in VDR- FOKI and tumor stage
(Mishra and Sarkissyan, 2013).

The present study observed significantly increased risk of
disease in females with positive estrogen and progesterone
receptors malignancies when compared with negative
receptos tumors, these results are compatible with Nurses'
Health Study in USA that proposed an opposite connection
with hormone receptor negative with breast cancer
(Katherine, 2013). On the other side, Some studies disagree
with these results demonstrated that the independency of
hormone receptor level with the defense effect of vitamin D
in the risk of breast cancer (Bertone-Johnson et al., 2005).
Finally, since C allele leads to VDR less efficient, the
relative risk and incidence of breast cancer are elevated with
C allele, collectively all these studies indicated that the
defect in VDR- FOKI would be better suiting for treatment
with vitamin D based on their VDR-FOKI genotypes
classification (Li et al., 2007; Rajendra et al., 2013).

We concluded from this study that gene polymorphism of
VDR-FOKI was associated with development of breast
cancer women with CC genotype have higher risk of
developing more progressive breast cancer compared to TC
and TT genotypes.

References

[1] Alimirah F., Peng X., Murillo G., and Mehta R. 2011.
Functional significance of vitamin D receptor Fokl
polymorphism in human breast cancer cells. PL0S
One. 6(1): €16024. PMID: 21283672

[2] AnneMarie M., Brad K., Despina K., Leigh B., Erin
Mc., Mirar B., Jinbo C., Susan D., and Katrina A.
2015. The use of the Gail model, body mass index
and SNPs to predict breast cancer among women with
abnormal (BI-RADS 4) mammograms. Breast Cancer
Res. 17(1): 1-8.

[3] Anneza I., Emmanouel E., Vassilios T., Konstantinos
N., Nastos S., Konstantinos K., loannis P., Theodosios
T., John C., Efstathios P., Dionysios V., and John P.
2014. Association of Fokl and Pvull polymorphisms
with breast cancer staging and survival among
Caucasian women: A prospective study. 19(3): 633-
642.

[4] Baohong Y., Shuzhen L., Xueling Y., Yue W., Xianzhi
Z., Dejie Z., Jianfeng G., Kaili C., Yanfang G., Liang
L., Haipeng R., Wenhui W., Yuanling Q., Guohua Y.
2014. Current evidence on the four polymorphisms of
VDR and breast cancer risk in Caucasian women. Meta
Gene 2: 41-42.

[5] Bertone-Johnson E., Chen W., Holick M., Hollis B.,
Colditz G., Willett W. and Hankinson S. 2005. Plasma
25- hydroxyvitamin D and 1,25-dihydroxyvitamin D
and risk of breast cancer. Cancer Epidemiol Biomarkers
Prev 14: 1991-1997.

[6] Broad Institute Website. Available Accessed 2012 Sep
15: http://www.board.mit.edu /mpg/haploview.

[7] Buttigliero C., Monagheddu C., Petroni P., Saini A,
and Dogliotti L. 2011. Prognostic role of vitamin D
status and efficacy of Vitamin D supplementation in

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

breast cancer patients: a systematic review. Oncologist.
16(9):1215-27.

Cheung F., Lovicu, F., Reichardt K. 2012. Current
progress in using vitamin D and its analogs for breast
cancer prevention and treatment, Expert Rev.
Anticancer Ther. 12: 811-837.

Curran J., Vaughan T., Lea R., Weinstein S., Morrison
N., Griffiths L. 2006. Association of A Vitamin D
receptor polymorphism with sporadic breast cancer
development. Int J Cancer. 83:723-726.

Dhruva K., Yanyuan W, Marianna S, Suren S, Zujian
C, Xiying S., May O., David H.r2,3, H. Phillip K., and
Jaydutt V. 2013. Vitamin D Receptor Gene
Polymorphisms and Prognosis of Breast Cancer among
African-American and Hispanic Women. 8: 1-10.
Ferlay J, Parkin D., and Stelioarova-Foucher E.
Globocan 2012. Estimated cancer Incidence, mortality
and Prevalence Worldwide in 2012. IARC Cancer
Base No. 150.

Haidan M. El-Shorbagy, Nada H. Mahmoud, and Salwa
Sabet. 2017. Association of vitamin D receptor gene
polymorphisms with breast cancer risk in an Egyptian
population. Tumor Biology. 39(10):1-9.

Harris SS, Eccleshall TR, Gross C, DawsonHughes B,
Feldman D 1997. The VDR start codon polymorphism
(Fok-1) and bone mineral density in premenopausal
American Black and White women. J Bone Miner Res.
12:1043-1048.

Iragi Cancer Board. Iragi Cancer Registry 2014.
Baghdad, Iraqi Cancer registry Center, Ministry of
Health.

James S., Mackay A., Binderup L., and Colston K.
2005. Effects of a new synthetic vitamin D analogue,
EB on the oestrogen-responsive growth of human
breast cancer cells. J Endocrinol. 1089,141:555-563.
Katherine D. 2013. Vitamin D: Are We Ready to
Supplement for Breast Cancer Prevention and
Treatment? Oncology Article, 22 pages.

Le Marchand L., and Wilkens L. 2008. Design
considerations for genomic association studies:
importance of gene-environment interactions. Cancer
Epidemiol Biomarkers Prev. 17: 263-7.

Li H., Stampfer M., Hollis J., Mucci L., Gaziano J.,
Hunter D., Giovannucci E. and Ma J. 2007. A
prospective study of plasma vitamin D  metabolites,
vitamin D receptor polymorphisms, and breast cancer.
PLoS Medicine. 4: 103-108.

Michelle G., Lorraine C. Lowe, Deborah Bretherton-
Watt, Janine L. Mansi, Clare Peckitt, Judith Bliss,
Rosalind Given Wilson, Valerie Thomas, and Kay W.
Colston  2004. Vitamin D  Receptor Gene
Polymorphisms and Breast Cancer Risk. Clinical
Cancer Research. 10:5472-5481.

Mishra D., Wu Y., and Sarkissyan M. 2013. Vitamin D
receptor gene polymorphisms and prognosis of breast
cancer among African-American and Hispanic women.
PloS One; 8(3): €57967.

Mohr S., Gorham E., Alcaraz J., Kane C., and Macera
C. 2012. Does the evidence for an inverse relationship
between serum vitamin D status and breast cancer risk
satisfy the Hill criteria? Dermatoendocrinol. 4(2):152-
7.

Volume 9 Issue 7, July 2020

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR20617012741

DOI: 10.21275/SR20617012741

1085


http://www.ncbi.nlm.nih.gov/pubmed/?term=McCarthy%20AM%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Keller%20B%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kontos%20D%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Boghossian%20L%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=McGuire%20E%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=McGuire%20E%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=McGuire%20E%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bristol%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20J%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Domchek%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Armstrong%20K%5Bauth%5D
http://www.board.mit.edu/

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
ResearchGate Impact Factor (2018): 0.28 | SJIF (2019): 7.583

[22]

[23]
[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

Neuhouser M., Bernstein L., and Hollis B. 2010.
Serum vitamin D and vitamin D receptor with breast
density in breast cancer survivors. Cancer
Epidemiology Biomarkers and Prevention. 19(2): 412 -
417,

osse.bii.a-star.edu.sg.

Parkin D. 2012. Global cancer statistics CA: A Cancer
Journal for Clinicians, 55:74-108.

Raimondi S., Johansson S., Maisonneuve P., and
Gandini S. 2009. Review and meta-analysis on vitamin
D receptor FOKI polymorphism and breast cancer risk.
Carcinogenesis 30(7): 1170-1180.

Rajendra G., Xinjian P., Fatouma A., Genoveva M.,
and Rajeshwari M. 2013. Vitamin D and breast cancer:
Emerging concepts. Cancer Letters 334: 95-100
Rollison D., Cole A., Tung K., Slattery M., and
Baumgartner K. 2012. Vitamin D intake, vitamin D
receptor polymorphisms, and breast cancer risk among
women living in the southwestern U.S. Breast Cancer
Res Treat. 132(2): 683-91.

Shahbazi, S., Alavi, S., Majidzadeh A., Ghaffarpour K.,
Soleimani M., and Mahdian A. 2013. Fokl but not
Bsml polymorphism of VDR gene is contributed in
breast cancer. Med. Oncol. 30: 393-399.

Sinnett H., Kulinskaya E., Pitfield T., McCormack R.,
Pantel K., and Coombes R. 2009. Comparison of bone
marrow, disseminated tumour cells and blood-
circulating tumour cells in breast cancer patients after
primary treatment. Br J Cancer 100: 160-166

Swami S., Krishnan A., and Feldman D. 2006.
lalpha,25-dihydroxy vitamin D3 down-regulates
estrogen receptor abundance and suppresses estrogen
actions in MCF-7 human breast cancer cells. Clin
Cancer Res. 6:3371-3379.

Takeyama K., Kitanaka S., Sato T., Kobori M.,
Yanagisawa J., and Kato S. 2007. 25-Hydroxyvitamin
D3 1lalpha-hydroxylase and vitamin D synthesis.
Science. 277:1827-1830.

Tang C., Chen N., Wu M., Yuan H., and Du Y. 2009.
Fokl polymorphism of vitamin D receptor gene
contributes to breast cancer susceptibility: a meta-
analysis. Breast Cancer Res. Treat. 117, 391-399.
www.ekstoem.com.

Paper ID: SR20617012741

Volume 9 Issue 7, July 2020

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

DOI: 10.21275/SR20617012741

1086


http://www.ekstoem.com/



