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Vitamin D has been found to be one of the principal factors for women repro-
ductive health with protective functions against different tumours. The pre-
sent study design was aimed to investigate the serum concentrations of 25-
hydroxyvitamin D (25(0H) D) and its role in the pathogenesis of breast can-
cer in Iraqi women. This case study included 38 Iraqi women diagnosed with
primary breast cancer (BC). These women were classified according to their
severity of BC into group 1 (number=12), group 2 (number=14), and group 3
(number=12). Investigations included serum measurements of 25-hy-
droxyvitamin D and CA 15-3 by using enzyme-linked immunosorbent assay
(ELISA) technique. The study revealed that the mean (+SD) value of serum
25 (OH) D levels were observed to be (16.1+4.30 ng/ml) in the whole group
of BC women. The mean value of vitamin D significantly decreased with an
advanced stage of BC (p=0.001). The significant negative correlation was
found between serum levels of vitamin D and serum levels of CA 15-3 (r=-
0.465, p=0.003). This study concluded the significant role of vitamin D in the
pathogenesis of BC and the progression of its severity. Vitamin D doses may
be a benefit in the prevention and treatment of breast cancer.

* Corresponding Author

Name: Basil O Saleh
Phone: +9647904407625

Email: basil_omsal@yahoo.com

breast follow-up. It is an of high molecular weight
membrane glycoprotein, which is usually over
transcribed (Domschke et al, 2010; Kim et al,

2010) and aberrantly glycosylated in cancer (Duffy
et al, 2000). Till now the measurement of serum
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CA 15-3 is commonly referred in the assessment of
recurrent cancer of the breast and in follow up of
chemotherapy in cases of advanced cancer of the
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breast (Kim et al,, 2010; Kumpulainen et al,, 2002;
Fehm et al, 2002).

Vitamins in general, and particularly D is principal

INTRODUCTION

material and has an essential function in minerals
homeostasis, skeletal physiology, immune system
defences, and growth, development, and matura-

Breast cancer (BC) is the most common malig-
nancy in women and the second leading cause of
their death from cancer in the world (Alvarado et
al. 2012). The most effective way to combat cancer
is its prevention and early detection. The tumour
marker CA 15-3 (also known as MUC1) is the most
commonly investigated parameter in carcinoma of

tion of cells (Holick, 2007). The main sources of D
are sunlight exposure and also by food and dietary
supplementation. Recently, investigations have as-
sociated this vitamin lack with pathological com-
plications, like heart and cancer-associated mor-
bidity and mortality (Pilz et al, 2009; Gupta et al.,
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2011; Hines et al, 2010; Levin et al, 2012). Defi-
ciency of cholecalciferol vitamin levels was found
in severe breast cancer stage and recurrent one
(Goodwin et al, 2009; Vrieling et al, 2011; Hatse et
al, 2012). Cholecalciferol has a key function in
bone density, and breast cancer women even with
a good prognosis are at high risk for bone demin-
eralization and fractures, mainly because of long-
term effects of chemotherapy (Hines et al, 2010;
Laird et al, 2010).

Furthermore, deficiency and insufficiency of D lev-
els are correlated with body mass index, and obe-
sity is usually encountered problem among women
breast cancer. Also, this pathological deficiency of
D is often going undefined by clinicians (Park and
Johnson, 2005). For these reasons, low D levels are
considered as an important concern in survivors
women had breast cancer. This study was aimed to
investigate the serum levels of 5(OH) 2 D in Iraqi
women with BC and to correlate it with serum lev-
els of proved tumour marker CA 15-3.

Subjects and Methods

This case study was performed at Biochemistry de-
partment, Medical School, University of Baghdad
and at the Major Center for Early Detection of
Breast Tumors/ Medical City, Bagdad, Iraq, during
the period from February 2017 to November 2017.
Thirty- eight Iraqi women aged (30-65 year) diag-
nosed by Oncology group to have had breast can-
cer (BC) were studied. The definition of BC was de-
pended on the triple assessment techniques, i.e.,
clinical breast examination (CBE), Mammography
and Ultrasonography and fine needle aspiration
cytology (FNAC) (Al-Alwan and Mualla, 2014).
Women with breast cancer of advanced stage
(stage 1IV), multiple types of cancers; female repro-
ductive tract cancers (ovarian, cervical and endo-
metrial cancers), hepatic, renal, colorectal, pancre-
atic, lung, head and neck tumours were excluded.
Also, those women who have had previous cancer
(breast or others), smokers and alcoholic women
were also excluded from this study. The included
women were classified into three groups according
to their stage of BC; group 1 (stage [; number=12),
group 2 (stage II; number=14), and group 3 (stage
II[; number=12). The staging of BC was depended
on the definition of the International Union against
Cancer Tumor-Node-Metastasis (UICC-TNM) clas-
sification and the American Joint Committee on the
staging of cancer (Edge et al, 2010). The staging
procedure was performed using the physical ex-
amination and biochemical analysis, mammo-
graphic scan, breast mass biopsies and breast/
chest X-rays. Also, a radioisotopic scan of bone,
MRI and CT scans were performed when necessary
and to exclude metastasis. All the included women
have had primary BC that is mean they were not
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received chemo- or radiotherapy before blood in-
vestigations.

Five millilitres (ml.) of the blood sample was aspi-
rated from each woman, and serum was separated
after clotting by centrifugation (2500 rpm). The
separated serum was stored at - 40°C until the
time of measurements of 25 (OH) D and CA 15-3 by
using the quantitative sandwich Enzyme-Linked
Immunoassay (ELISA) technique. Kits were pro-
vided by (HUMAN CO./GERMANY).

The statistical study was achieved by Statistical
Package for Social Sciences (SPSS) 20.0.0; p-value
was considered significant if <0.05. One-way
ANOVA & t-tests performed the statistical study of
differences among and between groups. The de-
gree of correlation between the measured param-
eters within each group was calculated by
Spearman's correlation coefficient (r). Results
were expressed as mean (£SD).

RESULTS

The mean (+SD) value of the age of the studied BC
women was (48.3+9.20 year) and that of body
mass index was (29.3+¥4.1 Kg/m?2). Also, the num-
ber of women who were married was 28 (74 %)
and single (10; 26 %).

The values of mean serum CA 15-3 and of 25(0H)
D of the whole group of BC women and their sub-
groups of stages are depicted in table 1. The mean
value of serum tumour marker CA 15-3 of Iraqi
women with BC was found to be (27.3+ 18.0 u/ml).
The mean value of serum CA15-3 was observed to
be increased with advance stage of BC; the level of
serum CA15-3 of BC women of group 3 was signif-
icantly increased in comparison to that of group 2
and group 1(37.2 + 7.1 u/ml, 29.2 + 15.2 u/ml and
15.1 + 3.9 u/ml; respectively, p<0.005). However,
the serum mean value of this tumour marker did
not differ significantly between groups 1 and 2 (fig-
ure 1). The mean (* SD) value of serum D of the
whole group of Iraqi BC women was (16.1+4.3
ng/ml). The mean value of serum D levels signifi-
cantly decreased with advance BC stages; the se-
rum level of D of group 3 (12.1+ 1.50 ng/ml) was
significantly decreased compared to that of group
1(20.3 £ 2.67.1 ng/ml, p=0.001) and group 2 (15.2
+ 3.0 ng/ml, p=0.002). Also, the results revealed a
significant decrease (p=0.001) in serum D levels of
group 2 compared to that of group 1 (figure 2). The
results also showed the significant inverse rela-
tionship between serum levels of D and serum
CA15-3 (r=- 0.465, p=0.003) as well as the signifi-
cant positive correlation between serum routine
tumour marker CA 15-3 levels and tumour size
(r=0.411, p=0.010) (table 2).
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Table 1: Mean (+SD) values of serum levels of CA 15-3 and 25 (OH) D in Whole group of BC

Women and their Stages

A whole
Group 1 (StageI) Group 2 (Stage II) Group 3 (Stage I1I)
Parameter (number=12) (number=14) (number=12) gr(E;li)3o;)BC
CA15-3
NS .
(u/ml) (15.1£ 3.90) (29.2£15.20) (37.2 +7.10) 27.30% 18.0
25(0OH)D . N
(ng/ml) (20.3 £2.6) (15.2+3.0™) (12.1+1.50™) (16.1 + 4.30)

ANOVA and t-test revealed *significant increase in CA 15-3 level in stage 11l compared to each of
stage [ & II (p=0.005), NS; non- significant change between stage I & II. **significant decrease in
vitamin D level in stage Il compared to stage I (p=0.0001) and stage II (p-0.001), the significant
decrease in vitamin Dgg\ﬁ%gn stage Il compared to stage I (p=0.002).
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Figure 1: Histogram with an error bar of se-
rum CA15 according to BC stages
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Figure 2: Histogram with an error bar of se-
rum vitamin D according to BC stages

Table 2: Correlation results among the studied

parameters
Parameters CA15-3 (U/ml)
r p-value
Age (year) -0.257 0.119
BMI (kg/m?) -0.209 0.209
Tumour size (cm) 0.411 0.010
Vitamin D (ng/ml) -0.465 0.003

Linear regression analysis
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DISCUSSION

The marker of BC (CA 15-3) is the most commonly
investigated laboratory parameter in breast cancer
prognosis. First studies pointed that this glycopro-
tein is elevated in the most of metastatic breast
cancer cases and its levels are associated with
physical examination abnormalities of breast can-
cer (Park et al, 2008; Geng et al, 2015). Also, this
antigen was found to be an excellent prognostic pa-
rameter for monitoring disease development.

In agreement with previous studies (Tarhan et al,
2013; Zang et al, 2013; Vaibhav et al, 2015;
Lawicki et al, 2016; Zajkowska et al, 2016; Lawicki
et al, 2017), the present study observed that levels
of CA 15-3 of BC women with stage III were signif-
icantly higher compared to that of stage Il and
stage I, but without significant change between
group I and 2 (table 1). The increased concentra-
tions of tumour factor are related to tumour bur-
den and advanced BC, the high serum CA 15-3 the
developed cancer. Our results showed that mean
value of D of Iraqi women with BC was found to be
(16.1+£4.30 ng/ml) which is significantly low as in-
ternationally has been considered this level to be
insufficient (Ginde et al, 2009). This vitamin and
its receptor have interest because of their principal
role in the body minerals homeostasis (Holick and
Chen, 2008). The interesting was particularly in-
creased when it was concluded they effect
significant pathological conditions; CVD, DM, and
cancer (Garland et al, 2004; Wang et al.,, 2008; Pit-
tas et al, 2010). A vast amount of preclinical and
epidemiologic researches has concerned with the
effect of cholecalciferol on the severity of diseases
and mortality, especially cancer. Elevated D levels
are linked to low risk of incidence of cancer like the
breast. It has been documented that D interfere
with proliferation and differentiation of carcinoma
cells (Deuster et al, 2017). Also, we found signifi-
cant decrease of D level with progression the se-
verity of cancer of breast, as women with stage III
had the lower value of D compared to less severe
stage (stage I and II)., which confirmed previous
studies by (Goodwin et al, 2009; Shi et al, 2014)
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who suggested that serum vitamin D decreases
with more advanced stages of BC. The concerned
vitamin has been suggested to ameliorate cell
growth of cancer, and investigations have found a
negative association between D levels and inci-
dence of breast cancer (Yin et al, 2010). Nutrient D
has a potential effect in the prevention of cancer
through inhibition of proliferation, differentiation,
and cell cycle stabilization (Johansen et al, 2000).
The active form of vitamin D is (1, 25(0H) 2 D3),
which has a potent inhibitory of effect on a variety
of cancer cell types especially breast cancer. The
regulatory effects of 1, 25(0H)2 D3 are mediated
via the vitamin D receptor (VDR), also a member of
the nuclear receptor superfamily. The mechanisms
by which 1, 25(0H) 2 D3 exerts its anti-prolifera-
tive effects, however, are not clear (Swami et al,
2003). Moreover, the significant negative correla-
tion observed in this study between serum levels
of D and CA 15-3 may suggest the high level of D
the less severity stage of BC and less possibility of
recurrences.

CONCLUSION

Serum level of 25 (OH) D was low in Iragi women
with BC which indicate low body status of this vit-
amin. Also, the value of D was decreased as the se-
verity of cancer was advance which suggests the
potential benefit of D supplementation in the pre-
vention and treatment of BC.
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