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To the Editor,
The article by Colagar et al. [1], in the latest issue of this 

journal, showed the relationship between the genetic poly-
morphism of vitamin D receptor (VDR), as a VDR polyA al-
lele L microsatellite variants, serum level of 25(OH)D3 and 
risk of breast cancer. As in many other type of malignancies, 
low levels of 25(OH)D3, the main circulating form of vitamin 
D following dietary intake, has been associated with higher 
breast cancer susceptibility, particularly with plasmatic levels 
of 25(OH)D3 below 20 to 32 ng/mL [2]. Therefore, one of the 
major goal pursued by physicians endeavoured to prevent or 
fight cancer is to increase plasma bioavailability of  25(OH)D3 
by  increasing vitamin D intake or ameliorating its gut adsorp-
tion, supplementation protocol or pharmacokinetics [3]. 
However, the paper by Colagar appears to raise the same con-
cern that I addressed in some recent papers of mine [4], 
namely that the preventive effect of vitamin D on cancer de-
pends on the wide collection of factors including genetic poly-
morphism for VDR [1], for example, for breast cancer the dif-
ferent ability of individuals to respond to 1,25(OH)2D3 might 
depend on the Taq1 VDR polymorphism [5]. The individual 
genetic endowment to respond to vitamin D, in such a fashion 
able to assess its presumptive chemopreventive potential 
against some important malignancies such as breast cancer, 
should be a fundamental hallmark to arrange any vitamin D 
supplementation protocol [4]. Other genetic polymorhisms 
may be involved in the chemopreventive role of 25(OH)D3, 
for example those ones regarding P450 family of cytochromes 

[6], as interestingly CYP1A1 is involved in xenobiotic metab-
olism and is a VDR target [7], moreover CYP3A4 is a human 
microsomal 25(OH)D3 hydrolase [8]. Because of the genetic 
variability of VDR exising within the Causasian population, 
the authors discussed the controversial issue that any variant 
in VDR may influence the activity of vitamin D against tu-
mors and their prevalence in the population [1]. Yet, some 
correlation exists between low levels of circulating 25(OH)D3 
and frequency of breast cancer [2,9], which should suggest for 
an increase in vitamin D intake as a supplementation aid, but 
very few reports correlated positive outcomes for breast can-
cer incidence following vitamin D supplementation [3,10]. 
While several papers associated cancer risk with a low 25(OH)
D3 plasma level, the reason of this insufficient bioavalailability 
is far to be elucidated. Cancer cells can promote the 25(OH)
D3 enzymatic hydroxylation, contribuiting in the reduction of 
the level in the circulating form [11,12], The protective effect 
against breast cancer claimed by the authors [1] might derive 
from a wide panoply of variability, which may even involve 
P450 cytochromes and aryl hydrocarbon receptor polymor-
phism [13,14], though some contradictory evidence yet exists 
[15]. The conclusion which the authors reached assessed that 
breast cancer risk is related to low levels of the circulating me-
tabolite 25(OH)D3 and to a favorable assessment of a VDR 
genetic polymorphism, particularly with poly(A) long 
(LL+LS) microsatellite alleles [1]. Interestingly, this genetic 
polymorhism was associated with breast cancer also in a 
Northern Indian population, nearby the Iranian regions from 
which the authors recruited their patients [16]. Interestingly, 
Fok1 polymorphism is a poly(A) microsatellite polymor-
phism, which was recently closely associated to breast cancer 
[17], although yet Fok1 is also a VDR polymorphism  that has 
been associated with many other types of cancers [18] and 
even with pulmonary tuberculosis susceptibility [19]. The au-
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thors did not clarify which kind of VDR polymorphism, pre-
viously described in the literature, they  reported in their pa-
per. The genetic association of VDR polymorphism to several 
types of cancer makes particularly puzzling the role of the ge-
netic variability of vitamin D enzymes and receptors in the 
presumptive chemopreventive role of 1,25(OH)2D3. HLA-
aplotype genetic linkage may be a possible path to focus onto 
vitamin D action on tumors. Due to the strong association 
with tuberculosis (TB) susceptibility and Fok1 VDR polymor-
phism [19], a suggestion might come from the evidence that 
some  HLA alleles, such as the aplotypes HLA-DRB1, HLA-
DQB1 or more precisely DRB1*1101-1121-DQB1*05 are as-
sociated with TB as well as the polymorphic SNP variants 
Fok1, Bsm1, Apa1, and Taq1, some of which related to breast 
cancer [20]. The question is if some HLA aplotypes in linkage 
disequilibrium with VDR polymorphic genes may be used as 
genetic markers to evaluate the individual’s vitamin D re-
sponse against breast cancer [21]. This issue puts questions 
and concerns about the fundamental role of genetic determi-
nants for ensuring vitamin D efficacy in counteracting cancer 
malignancy through its immune modulating and hormonal 
action.

CONFLICT OF INTEREST

The author declare that he has no competing interests.

REFERENCES

1.	Colagar AH, Firouzjah HM, Halalkhor S. Vitamin D receptor poly(A) 
microsatellite polymorphism and 25-hydroxyvitamin D serum levels: 
association with susceptibility to breast cancer. J Breast Cancer 2015;18: 
119-25.

2.	Thanasitthichai S, Chaiwerawattana A, Prasitthipayong A. Association 
of vitamin D level with clinicopathological features in breast cancer. 
Asian Pac J Cancer Prev 2015;16:4881-3. 

3.	Martin-Herranz A, Salinas-Hernández P. Vitamin D supplementation 
review and recommendations for women diagnosed with breast or 
ovary cancer in the context of bone health and cancer prognosis/risk. 
Crit Rev Oncol Hematol 2015;96:91-9. 

4.	Chirumbolo S. Vitamin D3 in cancer prevention and therapy: the nu-
tritional issue. Horm Mol Biol Clin Investig 2015;23:71-8. 

5.	Wang H, Wang W, Yang D, Wang S. TaqI polymorphism of VDR gene 
contributes to breast cancer risk. Tumour Biol 2014;35:93-102. 

6.	Han XM, Zhou HH. Polymorphism of CYP450 and cancer susceptibil-
ity. Acta Pharmacol Sin 2000;21:673-9. 

7.	Matsunawa M, Akagi D, Uno S, Endo-Umeda K, Yamada S, Ikeda K, et 
al. Vitamin D receptor activation enhances benzo[a]pyrene metabolism 

via CYP1A1 expression in macrophages. Drug Metab Dispos 2012;40: 
2059-66. 

8.	Gupta RP, He YA, Patrick KS, Halpert JR, Bell NH. CYP3A4 is a vitamin 
D-24- and 25-hydroxylase: analysis of structure function by site-directed 
mutagenesis. J Clin Endocrinol Metab 2005;90:1210-9. 

9.	Hauser K, Walsh D, Shrotriya S, Karafa M. Low 25-hydroxyvitamin D 
levels in people with a solid tumor cancer diagnosis: the tip of the ice-
berg? Support Care Cancer 2014;22:1931-9. 

10.	Zeichner SB, Koru-Sengul T, Shah N, Liu Q, Markward NJ, Montero AJ, 
et al. Improved clinical outcomes associated with vitamin D supple-
mentation during adjuvant chemotherapy in patients with HER2+ 
nonmetastatic breast cancer. Clin Breast Cancer 2015;15:e1-11. 

11.	Chiang KC, Yen CL, Yeh CN, Hsu JT, Chen LW, Kuo SF, et al. Hepato-
cellular carcinoma cells express 25(OH)D-1α-hydroxylase and are able 
to convert 25(OH)D to 1α,25(OH)2D, leading to the 25(OH)D-in-
duced growth inhibition. J Steroid Biochem Mol Biol 2015;154:47-52. 

12.	Yang X, Solomon S, Fraser LR, Trombino AF, Liu D, Sonenshein GE, et 
al. Constitutive regulation of CYP1B1 by the aryl hydrocarbon receptor 
(AhR) in pre-malignant and malignant mammary tissue. J Cell Biochem 
2008;104:402-17. 

13.	Hefler LA, Tempfer CB, Grimm C, Lebrecht A, Ulbrich E, Heinze G, et 
al. Estrogen-metabolizing gene polymorphisms in the assessment of 
breast carcinoma risk and fibroadenoma risk in Caucasian women. 
Cancer 2004;101:264-9. 

14.	Cauchi S, Stücker I, Cénée S, Kremers P, Beaune P, Massaad-Massade L. 
Structure and polymorphisms of human aryl hydrocarbon receptor re-
pressor (AhRR) gene in a French population: relationship with CY-
P1A1 inducibility and lung cancer. Pharmacogenetics 2003;13:339-47. 

15.	Blackburn HL, Ellsworth DL, Shriver CD, Ellsworth RE. Role of cyto-
chrome P450 genes in breast cancer etiology and treatment: effects on 
estrogen biosynthesis, metabolism, and response to endocrine therapy. 
Cancer Causes Control 2015;26:319-32. 

16.	Chakraborty A, Mishra AK, Soni A, Regina T, Mohil R, Bhatnagar D, et 
al. Vitamin D receptor gene polymorphism(s) and breast cancer risk in 
north Indians. Cancer Detect Prev 2009;32:386-94.

17.	Zhang K, Song L. Association between vitamin D receptor gene poly-
morphisms and breast cancer risk: a meta-analysis of 39 studies. PLoS 
One 2014;9:e96125. 

18.	Gandini S, Gnagnarella P, Serrano D, Pasquali E, Raimondi S. Vitamin 
D receptor polymorphisms and cancer. Adv Exp Med Biol 2014;810: 
69-105. 

19.	Salimi S, Farajian-Mashhadi F, Alavi-Naini R, Talebian G, Narooie-Nejad 
M. Association between vitamin D receptor polymorphisms and hap-
lotypes with pulmonary tuberculosis. Biomed Rep 2015;3:189-94. 

20.	Lombard Z, Dalton DL, Venter PA, Williams RC, Bornman L. Association 
of HLA-DR, -DQ, and vitamin D receptor alleles and haplotypes with 
tuberculosis in the Venda of South Africa. Hum Immunol 2006; 
67:643-54. 

21.	Mahmoodi M, Nahvi H, Mahmoudi M, Kasaian A, Mohagheghi MA, 
Divsalar K, et al. HLA-DRB1,-DQA1 and -DQB1 allele and haplotype 
frequencies in female patients with early onset breast cancer. Pathol 
Oncol Res 2012;18:49-55.


