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Abstract

Background: Vitamin D (VD) status is a modifiable factor that may reduce risk of breast cancer
through modulation of cell proliferation, apoptosis, invasion and metastasis via binding to a
specific receptor, the vitamin D receptor (VDR). The study aims to asses 25-VD levels and VDR
gene polymorphisms (Fok1, Bsml, Taql, Apal) among Sudanese females with breast cancer.
Materials and Methods: This is a case control study conducted during the period, November
2013 to July 2016, in Radio and Isotope Center in Khartoum, Sudan. The subjects were 190
females with breast cancer (patients) and 107 healthy females (controls), matched for age. Blood
samples were collected and analyzed for VD levels using ELISA technique, DNA was extracted
using guanidine chloroform method, and genotyped for the single nucleotide polymorphisms
SNPs of Fokl (T/C) [rs2228570], Bsm1 (G/A) [rs1544410], Taql (C/T) [rs731236] and Apal
(C/A) [(rs7975232] by polymerase chain reaction and restriction fragment length polymorphism
(PCR-RFLP) analysis. Genotyping of some samples were confirmed by sequencing (Macrogen
Company, Seoul, Korea). BioEdit software was used for multiple sequence alignment.

Results: VD deficiency was found in 99.5% of females with breast cancer and 96.3% in the
healthy females. There was no significant difference between the two groups p-value = 0.069.
Both patients and controls women had severe deficiency of VD. There was significant negative
correlation found between BMI and VD levels in patients (p-value < 0.001, r= -0.509), and
negative correlation but not significant among controls. Age and parity revealed no associations
with vitamin D levels. There was no significant difference between educational level and vitamin
D levels in patients and controls. The occupation status revealed nearly significant difference
with vitamin D levels in patients and significant in controls (p-value= 0.053, p-value= 0.032)

respectively. VDR-Taqgl was significantly associated with low risk of breast cancer (OR=0.5, p-



value = 0.002), while no significant association was observed with VDR-Fok1, Bsm1 and Apal.
Sequence alignment showed consistent change with the rs2228570, rs731236, rs7975232
polymorphic sites. No significant differences in the means of serum vitamin D levels with VDR-
SNPs Fokl1, Bsml and Apal genotypes were observed (P>0.05), while there was significant
difference in vitamin D levels and VDR-Taql when considering dominant genotype model (P-
value=0.016).

Conclusions: In conclusion this study has shown that VD deficiency is high in both study
groups. Obesity is a risk factor for VD deficiency. Therefore, VD supplementation is

recommended. VDR-Taqgl was associated with low risk of breast cancer in Sudanese females.
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