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ABSTRACT 
The burden of breast cancer in both developed and developing countries, and in many regions of the world, it is the most freq
occurring malignant disease in women, comprising 18% of all female cancers, and worldwide, breast cancer is the fifth most c
of cancer mortality. The present study was planned with the aims to shed light on association between ABO(H) and Secretor sta
breast cancer. The study involved 181 Iraqi women, who were distributed into two groups of patients and one gr
patients were referred to the   hospitals for early detection of breast cancer and gynecology
2013 to October 2014. The results showed that about one half of malignant breast (MB) w
with 42% of normal breast (NB) women and 35% of benign breast (BB) women, the majority of women in NB and BB groups were 
secretors (72% and 60% respectively), while the majority of MB women (61.3%) were non
0.0003). It can be concluded that the frequency of group A constitutes high frequency among MB women when compared as alone with 
other groups,about two third of malignant breast women were non
benign breast diseased respectively were non secretors.
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The burden of breast cancer in both developed and developing countries, and in many regions of the world, it is the most freq
occurring malignant disease in women, comprising 18% of all female cancers, and worldwide, breast cancer is the fifth most c
of cancer mortality. The present study was planned with the aims to shed light on association between ABO(H) and Secretor sta
breast cancer. The study involved 181 Iraqi women, who were distributed into two groups of patients and one gr

hospitals for early detection of breast cancer and gynecology from different site
The results showed that about one half of malignant breast (MB) women were from group A (51.4%) in comparison 

with 42% of normal breast (NB) women and 35% of benign breast (BB) women, the majority of women in NB and BB groups were 
secretors (72% and 60% respectively), while the majority of MB women (61.3%) were non-secretors with high significant difference (P < 

It can be concluded that the frequency of group A constitutes high frequency among MB women when compared as alone with 
other groups,about two third of malignant breast women were non-secretors (61.3%), while only 28% and 40% of women with normal and 
benign breast diseased respectively were non secretors. 

  Breast cancer, Blood group, Secretor status.

INTRODUCTION 

The burden of breast cancer in both developed and developing countries, and in many regions of the world, 
it is the most frequently occurring malignant disease in women, comprising 18% of all female cancers, and 
worldwide, breast cancer is the fifth most common cause of cancer mortality [1]. 

According to the Iraqi Cancer Registry data during the period 2000-2009, a total of 23,792 incident breast 
cancer cases were registered among females aged ≥15 years, represented 33.8% of all cancers. The incidence 
rate of all female breast cancer in Iraq (all ages) increased from 26.6 per 100,000 in 2000 to 31.5 per 100,000 in 
2009, which became one of the major threats to Iraqi female health [2]. 

The first suggestion of an association between ABO blood group antigens and malignancy was made almost 
100 years ago, yet the role of the ABO blood group in cancer risk and prognosis remains controversial[
blood groups are a stable feature of a population and they differ among various socioeconomic, geographical 
and ethnic groups. In Europe, highest frequency is of allele A, increasing to allele B from West to East [
Many risk factors are associated with the development of breast cancer, it is seldom mentioned that blood type 
has an influence on susceptibility and outcomes. In fact, some researchers have even gone so far as to say that 
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"blood groups were shown to possess a predictive value independent of other known prognostic factors" when 
discussing breast cancer. Other researchers have actually suggested that a degree of the susceptibility to breast 
cancer, from a gene perspective, might be a result of a breast cancer-susceptibility locus linked to the ABO 
locus located on band q34 of chromosome 9 [5]. 

individuals could be classified as ‘secretors’ and ‘nonsecretors’according to their ability to secrete ABO 
blood group antigens in saliva [6] ABO blood group antigens (A, B, and H), in addition to their presence on 
blood cells and platelets, are also present on other tissue cells and are variably expressed through body fluids, 
such as saliva, tears, semen, urine, gastric juice, and breast milk, depending on whether the individual possesses 
the secretor gene or not, the inherited A, B, O genes,and Lewis blood group system [7] 

The secretor gene encodes for enzymes (glycosyltransferases), which become activein mucin-secreting cells 
like goblet and mucous cells of mucous membranes and different glands, resulting in the secretion of the 
corresponding blood group antigens in the body fluids [8]. H antigen that is present on the cells of individuals 
with O blood group is the base for A and B antigens, but A and B antigens differ only in their added terminal 
sugars, which are controlled by specific enzymes called transferase enzymes. These enzymes are under the 
control of inherited genes, which are A, B, H (FUT1) genes and secretor(FUT2) genesH (FUT1) and secretor 
(FUT2) genes are separate but closely linked [9]. 

 
MATERIALS AND METHODS 

 
Subjects and Samples: 

This study has been designed upon 181 Iraqi women in different sites and hospitals for early detection of 
breast cancer and gynecology during the period from July 2013 to October 2014. Women involved in this study 
include 50 women with normal breast (NB), and 131 breast diseased [111 from them are with malignant breast 
cancer (MB) and 20 with benign-breast disease (BB)], the diagnosis was confirmed according to the fine needle 
aspiration (FNA) technique carried out by specialists. 

Two milliliters of peripheral blood were aspirated by using vein punctures and dispensed in aEDTA tube, 
Saliva was collected from all subjects (after rinsing their mouth 2 times with cold drinking water 5-10 minutes 
prior to collection); about 3-5 ml of saliva was transferred into sterile container. All samples centrifuged at 3000 
rpm for 10 minutes to eliminate any debris. 
 
Determination of ABO: 

According to tube method. [10] and by using 3-5% RBCs suspension, anti-A and Anti-B kit from (Biotec, 
Germany), ABO blood groups were determined. Similarly, Lewis blood groups were determined according to 
tube method. [11]. 

 
Determination of Secretory status: 

Anti-H lectin (Biorex, UK) is used to resolve problems of ABO subgroups by determining the degree of H 
reactivity on the red blood cells in agglutination tests and for determining the ABH secretor status, particularly 
in group (O) individuals, by inhibition tests using saliva. Tube technique.[15] was carried out by collecting 2-3 
ml of saliva which placed in a bath of boiling water for 10-15 minutes and centrifuged at 3000 rpm for 2 
minutes and separated the supernatant by pasture pipette which is directly used for this test. The test was 
provided by adding of one drop of appropriately diluted blood grouping reagent (Anti-A, Anti-B, or Anti-H) and 
one drop of patient’s saliva. After incubation for 10 minutes at room temperature, 2 drops of 3-5% suspension of 
washed indicator red cells were added. The tube incubated for 30 minutes and centrifuged again, then gently 
shacked the tube and macroscopically detecting the agglutination as matt. Agglutination of indicator cells by 
antibody in tubes containing saliva indicates that the saliva does not contain the corresponding antigen (non-
secretor). Whereas, failure of known antibody to agglutinate indicator cells after incubation with saliva indicates 
that the saliva contains the corresponding antigen and considered as secretor. 

 
Statistical analysis: 

Descriptive data were expressed as percentage values, whereas differences among groups were analyzed by 
using Pearson Chi-square test. The P value of differences < 0.05 were considered significant. 
 
Results: 

The distribution of blood groups according to ABO system showed no significant differences in the 
occurrence of blood groups A, B, AB, and O among women of the three major groups (Table 1). However, 
about one half of MB women were from group A (51.4%) in comparison with 42% of NB women and 35% of 
BB women. 
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Table 1: Distribution of blood groups according to ABO & Lewis systems 
Groups ABO system 

A B AB O 
Normal Breast 
(N= 50) 

21 
(42%) 

3 
(6%) 

1 
(2%) 

25 
(50%) 

Benign Breast 
(N= 20) 

7 
(35%) 

1 
(5%) 

1 
(5%) 

11 
(55%) 

Malignant Breast (N=111) 57 
(51.4%) 

10 
(9%) 

4 
(3.6%) 

40 
(36%) 

Chi-square  (P value) X2  = 5.9 (P > 0.05) 
 
The secretory status of all women was initially determined by hemagglutination inhibition test table 2 

revealed that the majority of women in NB and BB groups were secretors (72% and 60% respectively), while 
the majority of MB women (61.3%) were non-secretors with high significant difference (P < 0.0003). 
 
Table 2: Frequency of secretor & non-secretor women according to inhibition of hemagglutination tests 

Groups Secretor Non-secretor 
Normal Breast (N= 50) 36 (72%) 14 (28%) 
Benign Breast  (N= 20) 12 (60%) 8 (40%) 
Malignant Breast  (N=111) 43 (38.7%) 68 (61.3%) 
Chi-square= 16.11 (P value) < 0.0003  

 
Discussion: 

Although this study didn’t find significant differences in the distribution of ABO blood groups among NB, 
BB, and MB women (Table 1), the frequency of group A constitutes high frequency among MB women when 
compared as alone with other groups. .In addition to these results Table 2found that about two third of malignant 
breast women were non-secretors (61.3%), while only 28% and 40% of women with normal and benign breast 
diseased respectively were non secretors. Therefore, the secretory status as a genetic trait constitute a strong 
non-preventable risk factor for breast cancer. 

Although ABO blood group has been linked with risk for several tumor types, the biologic mechanisms 
underlying theseassociations remain uncertain. The ABO gene encodes a glycosyltransferase with three 
mainvariant alleles (A, B, and O) with different substrate specificities [Reid and Mohandas, 2004]. The A, B, 
and Oglycosyltransferases transfer N-acetylgalactosamine, D-galactose, or no sugar residue,respectively, to a 
protein backbone known as the H antigen [Yazer, 2005].H antigen that is present on the cells of individualswith 
O blood group is the base for A and B antigens, which are controlled by specific enzymes called transferase 
enzymes by adding different terminal sugars to A and B antigens. These enzymesare under the control of 
inherited genes, which are A, B, H (FUT1) genes and secretor (FUT2) genes [9]. H (FUT1) and secretor (FUT2) 
genes are separatebut closely linked. 

Blood group antigens areexpressed on the surface of red blood cells and numerous other tissues throughout 
the body,including breast ductal and lobular cells [14,15]. Alterations in ABO antigen expression on thesurface 
of malignant cells, compared to normal epithelium, have been seen for a variety oftumor types, including breast 
cancer [16]. Modified expression of blood group antigens on the surface of cancer cells may alter cell motility, 
sensitivity to apoptosis, and immuneescape, with important implications for malignant progression [17]. 

The secretor phenotype is defined by the FUT2 gene, a fucosyltransferasethat catalyzes the addition of 
terminalfucose residues to produce the H antigen, an acceptorto which the ABO transferase adds its glycosyl. A 
functioning FUT2 enzyme allows for the secretionof ABO antigens into body fluids, however,homozygous 
inactivating mutations in FUT2 occurin approximately 20% of non-secretor individualsgroups [18]. It has been 
found that ABH and Lewis antigen expression has been associated with cancer development and prognosis, 
tumor differentiation, and metastasis. Non-secretor genotype was associated with axillary lymph node 
metastasis and could be useful to predict respectively breast cancer susceptibility and axillary lymph nodes 
metastasis. 

 
REFERENCES 

 
[1] Bray, F., J.S. Ren, Masuyer and J. Ferlay, 2012. Global estimates of cancer prevalence for 27 sites in the 

adult population in 2008.Int. J. Cancer, 132: 1133-1133. 
[2] Al-Hashimi, M.M.Y and X.J. Wang, 2014. Breast cancer in Iraq, incidence trends from 2000-2009. Asian 

Pac J Cancer Prev, 15(1): 281-286. 
[3] Rummel, S., C.D. Shriver, R.E. Ellsworth, 2012. Relationships between the ABO blood group SNP 

rs505922 and breast cancer phenotypes:a genotypephenotype correlation study. BioMed Central Medical 
Genetics, 13: 41. 

[4] Sharma, G., R. Choudhary and D. Bharti, 2007. Studies Showing the Relationship between ABO Blood 
Groups and Major Types of Cancers. Asian J. Exp. Sci., 21(1): 129-132. 



79                                                                Iyden K. Mohammed et al, 2016 
Advances in Environmental Biology, 10(8) August 2016, Pages: 76-79 

[5] Costantini, M., T. Fassio, L. Canobbio, 1990. Role of blood groups as prognostic factors in primary breast 
cancer. Oncology, 47(4): 308-12. 

[6] Watkins, W.M., 2001. The ABO blood group system: historical background. Transfus Med. 11(4): 243-265. 
[7] Henry, S.M., 2001. The biosynthetic pathway for blood group related glycoconjugates in the human 

gastrointestinal tract; a map of pathogen receptors and insights into ABO. Paper Presented at NZIMLS 
Annual Scientific Meeting . Auckland, New Zealand.  

[8] Slomiany, B.L., A. Slomiany, 1978. ABH-blood-group antigens and glycolipid of human saliva. Eur J 
Biochem, 85(1): 249-254. 

[9] Greenwell, P., 1997. Blood group antigens: molecules seeking a function? Glycoconj J, 14(2): 159-173. 
[10] Roback, J., B. Grossman, T. Harris, C. Hillier, 2011. Technical manual 17th edition, Bethesda, Maryland: 

AABB. 
[11] Mollison, P.L., 1987. Blood Transfusion in clinical Medicine, 8 th edition, Blackwell Scientific, Oxford : 

chapter 7. 
[12] Reid, M.E., N. Mohandas, 2004. Red blood cell blood group antigens: structure and function. 

SeminHematol, 41: 93-117. 
[13] Yazer, M.H., 2005. What a difference 2 nucleotides make: a short review of ABO genetics. Transfus Med 

Rev., 19: 200-9. 
[14] Strauchen, J.A., S.M. Bergman, T.A. Hanson, 1980. Expression of A and B tissue isoantigens in benign and 

malignant lesions of the breast. Cancer, 45: 2149-55. 
[15] Vowden, P., A.D. Lowe, E.S. Lennox, N.M. Bleehen, 1986. The expression of ABH and Y blood group 

antigens in benign and malignant breast tissue: the preservation of the H and Y antigens in malignant 
epithelium. Br J Cancer, 53: 313-9. 

[16] Hakomori, S., 1999. Antigen structure and genetic basis of histo-blood groups A, B and O: their changes 
associated with human cancer. BiochimBiophysActa, 1473: 247-66. 

[17] Le Pendu, J., S. Marionneau, A. Cailleau-Thomas, et al. 2001. ABH and Lewis histo-blood group antigens 
in cancer. APMIS, 109: 931. 

[18] Ferrer-Admetlla, A., M. Sikora, H. Laayouni, et al., 2009. A natural history of FUT2 polymorphism in 
humans. MolBiolEvol., 26: 1993-2003. 

  
 

 
  

 


