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ABSTRACT

While there are conflicting reports on the association between ABO blood groups and pulmonary tuberculosis and
non-secretion of ABH substances has been reported to be associated with tuberculosis, there is dearth of
information on the association between ABO blood groups, secretion of ABH antigens and pulmonary
tuberculosis. This study determined whether there was any relationship between ABO blood groups, secretor
status and pulmonary tuberculosis in Osogbo, Southwestern Nigeria. A total of 295 individuals comprising 175
tuberculosis patients (test group) and 120 apparently healthy subjects (control group) participated in this study.
ABO blood group was determined by tube and tile techniques and secretor status by haemagglutination inhibition
test. There was no association between ABO blood groups and pulmonary tuberculosis (x> = 2.25, df = 3, p =
0.52). Non-secretion of ABH substances was significantly higher in tuberculosis patients than in control subjects
(x* = 8.93, df = 1, p = 0.003). The frequency of non-secretor in blood group O individuals was significantly lower
compared to blood groups A (p < 0.0001), B (p = 0.02) and A+B+AB (p = 0.001) individuals. Non-secretion of
ABH antigens is associated with pulmonary tuberculosis and of the non-secretors; group O non-secretors were less
associated with tuberculosis than non-O-non-secretors due to lower frequency of non-secretors among group O
individuals.
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INTRODUCTION had been reported to be more prone to viral infections
The relationship between ABO blood group and a  such as norovirus,™ influenza virus, rhinovirus,
number of infectious diseases had been studied; blood  respiratory syncytial virus, echovirus®” and HIVI2!
group O phenotypes were reported to be more than non-secretors.

susceptible to severe form of cholera than non-O blood

group phenotypes, ? group O individuals were reported Previous studies on ABH secretor status on apparently
to be more prone to gastrointestinal infection caused by healthy individuals revealed that group O individuals
Escherichia coli®® but more resistant to severe malaria were significantly more of secretors than non-O group
than non-O blood groups.*® Reports on association individuals®®" ?! which explained why O individuals are
between pulmonary tuberculosis and ABO blood groups less susceptible to certain diseases or disorders.? In
had been conflicting. While some reported lack of this study, we hypothesized that group O individuals
association between pulmonary tuberculosis and ABO were less associated with pulmonary tuberculosis than
blood group system!® 7 others reported significant non-O group due to lower frequency of non-secretor
association between them. " phenotype among the former than the latter.

Like ABO blood group, ABH secretor status had been MATERIALS AND METHODS

related to the susceptibility or otherwise of a number of This study was carried out in Osogbo, Southwestern
infectious diseases; non-secretors had been significantly Nigeria. The test participants were drawn from patients
associated with infections caused by bacteria such as attending tuberculosis clinics of the State teaching
Haemophilus influenza,™!  Neisseria meningitides, hospital, Asubiaro, Osogbo while the control subjects
Streptococcus pneumonia,*? Escherichia coli,** fungal were apparently healthy members of staff and students of
infection such as candidiasis™? and Plasmodium the hospital. A total of 295 individuals comprising 175
infection™ than secretors. On the otherhand, secretors tuberculosis patients and 120 controls of age >16 years
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participated in the study. Informed consent was obtained
from each participant and ethical approval was obtained
from the Ethical Committee of the College of Health
Sciences, Ladoke Akintola University of Technology,
Osogbo.

A sample of 2 mL of venous blood was collected from
each participant into ethylenediaminetetraacetic acid
(EDTA) bottle. ABO blood group antigens tests along
with controls were performed by standard tube and tile
techniques as described elsewhere??. Also, 2 mL of
saliva was collected from each participant for
determination of secretor status. Secretor and non-
secretor  phenotypes were done using the
haemagglutination  inhibition test as described
elsewhere.[?? Laboratory investigations were carried out
in the Research Laboratory, Department of Biomedical
Sciences, College of Health Sciences, Ladoke Akintola
University of Technology, Osogho, Nigeria.

Statistical Analysis

The statistical package for social sciences software
package (SPSS version 14) was used for statistical
analysis.  Differences between percentages and
proportions were tested by Chi-square test. A p-value of
< 0.05 was considered to be significant.

RESULTS

A total of 175 tuberculosis patients (84 males and 91
females) and 120 controls (62 males and 58 females) of
age >16 years participated in this study. The sex and age
distributions of the study population are given in Table 1.
The distributions of males and females in the test and
control groups were not significantly different (3 = 0.38,
df = 1, p = 0.54). Similarly, there was no significant
difference in the distribution of age between the test and
control groups (¥° = 0.58, df = 3, p = 0.99).
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Also, the distributions of ABO blood groups and secretor
status among the test and control subjects are given in
Table 1. The distributions of ABO blood groups between
the test and control groups were not significantly
different (x> = 2.25, df = 1, p = 0.52). Of the 175
tuberculosis patients, 110 (62.9%) and 65 (37.1%) were
secretors and non-secretors respectively while 95
(79.2%) and 25 (20.8%) of the controls were secretors
and non-secretors respectively. Non-secretors in the test
group were significantly higher than non-secretors in the
control group (xzz 8.93,df =1, p=0.003, OR 2.55; 95%
C.I 1.37-4.73). Therefore, non-secretion of ABH
substances was significantly associated with pulmonary
tuberculosis.

The distributions of non-secretors among the
tuberculosis patients and control subjects are given in
Table 2. The distributions of non-secretors varied
significantly with ABO blood group both in the test (y* =
17.0, df = 1, p < 0.0001) and control (x* = 7.88, df =1, p
= 0.049) subjects. Also, analysis showed that group A
non-secretors who had tuberculosis (18/27) were
significantly higher than their control counterparts
(08/25) (x* = 6.24, df = 1, p = 0.01). Similarly, group O
non-secretors who had tuberculosis (25/98) were
significantly higher than their control counterparts
(07/63) (3* = 4.04., df = 1, p = 0.04).

In the tuberculosis group, there was a significant
decrease in the incidence of non-secretor in blood group
O individuals compared to blood groups A (p < 0.0001),
B (p =0.02) and A+B+AB (p = 0.001) individuals (Table
3). Similarly, in the control group, there was a significant
decrease in the incidence of non-secretor in blood group
O individuals compared to blood groups A (p = 0.04) and
A+B+AB (p = 0.006) individuals (Table 4). Therefore
group O individuals were significantly less associated
with non-secretors compared to non-group O individuals
in both the tuberculosis group and control group.

Table 1: Distribution of the Study Participants by Sex, Age, ABO blood group and Secretor Status

Variable Test group (%) Control group (%) Total r p
n=175 n=120 n=295
Sex? 038 054
Female 91 (52.0) 58 (48.3) 149 (51.3)
Male 84 (48.0) 62 (51.7) 146 (48.7)
Age® (years) 058  0.99
16 -20 20 (11.4) 11(9.2) 31 (10.5)
21-30 52 (29.7) 36 (30.0) 88 (29.8)
31-40 39 (22.3) 28 (23.3) 67 (22.7)
41 -50 29 (16.6) 20 (16.7) 49 (16.6)
51 -60 22 (12.6) 17 (14.2) 39 (13.2)
>61 13 (7.4) 08 (6.7) 21 (7.1)
ABO blood group® 225 052
A 27 (15.4) 24 (20.0) 51 (17.3)
B 37(21.1) 27 (22.5) 64 (21.7)
AB 13 (7.4) 04 (3.3) 17 (5.8)

www.ejbps.com

42



Igbeneghu et al. European Journal of Biomedical and Pharmaceutical Sciences

0 98 (56.0) 65 (52.2) 163 (55.2)

Secretor status® 8.93  0.003
Secretor 110 (62.9) 95 (79.2) 205 (69.5)

Non-Secretor 65 (37.1) 25 (20.8) 90 (30.5)

%?=0.38,df=1,p=054,%?=0.58,df =5, p=0.99, %° =2.25,df =3, p = 0.52, %?* = 8.93, df = 1, p = 0.003

Table 2: Distributions of Non-secretors among the tuberculosis and control Subjects by ABO Blood Group
Tuberculosis Patients ~ Control Subjects Total

ABO blood group NS/NS+S (%) NS/NS+S (%) NS/NS+S (%) % p-value
A 18/27 (66.7) 08/25 (32.0) 26/52 (50.0) 6.24 0.01
B 17/37 (45.9) 08/27 (29.6) 25/64 (39.1) 1.75 0.19
AB 05/13 (38.5) 02/05 (40.0) 07/18(38.9) 0.23 0.63
O 25/98 (25.5) 07/63 (11.1) 32/161(56.0) 4.04 0.04
Total 65/175(62.9) 25/120(20.8)  90/295(30.5) 8.93 0.003
p-value <0.0001 0.049
Table 3: Comparison of A, B, AB and O Non-Secretors among the Pulmonary Tuberculosis Patients
ABO non-secretor A B AB A+B+AB
(18/27) (17137) (5/13) (40/77)
(66.7%) (45.9%) (38.5%) (51.9%)
A p=0.10 p=0.09 p=0.18
(28/27)
(66.7%)
B p=0.10 p=0.64 p=0.55
(27/37)
(45.9%)
AB p=0.09 p=0.64 p=0.37
(5/13)
(38.5%)
) p < 0.0001 p=0.02 p=0.51 p = 0.0003
(25/98)
(25.5%)
Table 4: Comparison of A, B, AB and O Non-Secretors among the Control Subjects
ABO non-secretor A B AB A+B+AB
(08/25) (08/27) (02/05) (18/57)
(32.0%) (29.6%) (40.0%) (31.6%)
A p=0.85 p=0.86 p=0.97
(08/25)
(32.0%)
B p=0.85 p=0.95 p=0.86
(08/27)
(29.6%)
AB p=0.86 p=0.95 p=091
(02/05)
(40.0%)
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0] p<0.04
(07/63)
(11.1%)

p=0.06

DISCUSSION

In Nigeria, we are not aware of any research findings
relating ABO blood group and secretor status with
tuberculosis. We tested the hypothesis that group O non-
secretors were less associated with pulmonary
tuberculosis than non-O group non-secretors due to low
frequency of non-secretor phenotype among blood group
O individuals.

The present study showed that the result of secretor
status in the control group was in line with those of
previous studies carried out in the same locality!*> 2 221,
The result of secretor status in the test group showed that
non-secretors were more significantly associated with
pulmonary tuberculosis than secretors. The susceptibility
of non-secretors could be linked to the presence of Le*
antigens in greater amounts on the epithelial surfaces of
non-secretor ~ which  might be receptors for
Mycobacterium tuberculosis. On the other hand, the
study showed lack of association between ABO blood
group and pulmonary tuberculosis. Previous studies on
whether or not there was association had been conflicting
(19 These conflicting reports on ABO blood group and
pulmonary tuberculosis might be a function of the
secretor status of the participants.

While the present study showed a lack of association
between ABO blood groups and tuberculosis and an
association between non-secretors of ABH substances
and tuberculosis; when combined, the non-O group, non-
secretors were found to be more prone to tuberculosis
compared to group O non-secretors. Group O individuals
who were non-secretors were significantly lower in both
the control and test groups and these supported the
findings that group O individuals were significantly less
associated with non-secretors compared to the other
blood groups™®?4. This might be responsible for the
significantly lower prevalence of tuberculosis observed
in group O individuals who were non-secretors compared
to non-O blood group individuals who were non-
secretors. These findings suggest that the low frequency
of non-secretion of ABH substances among group O
individuals is responsible for the low occurrence of
tuberculosis in this group compared to the non-O
individuals.

CONCLUSION

This study shows that there is an association between
non-secretions of ABH antigens and pulmonary
tuberculosis. Of the non-secretors, group A non-secretors
are the most associated with pulmonary tuberculosis
followed by group B while group O non-secretors are the
least associated. The protection afforded by group O
individuals against pulmonary tuberculosis is linked to
the low frequency of non-secretors among this group.
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