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Abstract
Background: The ABH secretors amongst blood groups are known to be associated with some
bacterial infections. The prevalence of such secretors and association with incidence of rheumatic fever
was studied in south Indian population.
Aims/Objectives: To characterise the association of secretors and non-secretors in ABO Blood group
with incidence of Rheumatic fever in south Indian population.
Methodology: An observational study was conducted on 200 subjects, recruited by convenient
sampling after meeting the inclusion and exclusion criteria. The procedure involved collection venous
blood and unstimulated whole saliva samples, determination of ABO and Rh blood groups
(agglutination method), evaluation of the secretor status (Haemagglutination Inhibition Technique) and
Antistreptolysin O titre levels. The descriptive statistics were reported as frequencies and percentages
while inferential statistics by chi-square or ANOVA test as needed.(p<0.05 were considered
significant).
Results: The study consisted male to female ratio of 1:3 with a mean age 18 ±4.65 years. Around 58%
(n=116) were found to be secretors and 42% (n=84) were non secretors amongst the ABO groups.
Considering the incidence of rheumatic fever, all of the secretors, were proved negative for Rheumatic
factor in serum.
Conclusion: The secretors are more prevalent in study population with a higher association with male
sex and blood group B. The secretor status of the ABO blood groups had nil association with
occurrence of rheumatic fever in the given study population.
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Introduction
The ABH blood group system after its discovery by Karl Landsteiner (1901), was identified
to be either as ‘secretor’ or ‘non-secretor’ with respect to his genetic ability to secrete ABH
blood group substances [1]. A and B antigens of ABO blood group are converted from their
precursor, H substance by the 5th week of intrauterine life. This conversion of H substance
into either A or B is partial, while in case of group O there is no conversion of H substance.
These group specific substances ABH are not only confined to red cells but may be detected
in most body fluids [2, 3]. The agglutinogens of the ABO system present in the body tissues
appear in lipoidal and water soluble form. In about 80% of people they appear in water
soluble form and can be demonstrated in all body fluids except cerebrospinal fluid. [3] The
person who possess only lipoidal form are known as ‘non-secretors’, while those who
possesses a water soluble form are known as ‘secretors’.4The ABH secretors secrete A,B and
H substances, respective of their blood group while the blood group ‘O’ group secretes only
H substance. ‘A’ blood group secretes A&H substances while ‘B’ blood group secretes B&H
substances in the fluid [4, 5].
The ABH secretions are controlled by FUT2 secretor gene located on the short arm of
chromosome 19 [“Se” dominant and “se” recessive alleles]. The FUT2 gene encodes for
enzyme glycosyltransferase (α-2-L-Fucosyl transferase) which is metabolically activated in
the cells in the lining epithelium of the gastrointestinal tract (GIT), urogenital tract (GUT)
and respiratory tract (RT). Thus they are replicable in wide range of fluid like saliva, bile,
gastric juice, mucus, semen, vaginal secretions and urine. The ABH secretions also
precipitate in the sweat, tears, milk and amniotic fluid [6].
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The human saliva is non-invasive and essential diagnostic
tool which has soluble forms of the A and B antigens
(actually discovered in red blood cells) [7]. The Saliva of
ABH secretors contains additional mucinal sugars
compounds that are bacteriostatic in nature. Thus, the nonsecretors are reported to have high incidence of oral and
GIT disorders (H. pylore infections), epithelial dysplasia and
neoplasm compared to secretors [8].
Increased degree of protection against bacterial lectins may
be associated with secretion of antigen into saliva and
mucus [7, 8]. Secretors have also a greater risk for diseases
like tuberculosis, rheumatic fever, juvenile diabetes,
haemolytic anaemia and viral infections. Whereas, nonsecretors are reported to have a tendency toward duodenal
ulcer, recurrent urinary tract infection, multiple sclerosis,
arthritis and grave’s disease [7]. Rheumatic fever (RF) results
from the body’s autoimmune response to a throat infection
caused by Streptococcus pyogenes, also known as the group
A Streptococcus bacteria. Rheumatic heart disease (RHD)
refers to the long-term cardiac damage caused by either a
single severe episode or multiple recurrent episodes of ARF
[9]
.
The group A beta haemolytic streptococcal infection is the
cause of the rheumatic fever and RHD [10, 13]. It has been
reported that secretors are prone to RF and fewer reports
exist in this area [14, 16]. The existing literature is historic and
needs validation in current times. This research lacunae had
instigated the present stud, in which we aimed to study the
prevalence of secretor status and screen for rheumatic fever
among secretors in southern India.
Methodology
Study settings
The Observational study was conducted from April/2016 to
August/2016 (a period of 5 months) at the Department of
Pathology of Tertiary care hospital at Chennai. A sample of
200 subjects, who recruited by convenient (non-probability)
sampling were considered for the study after meeting the
inclusion and exclusion criteria. The approval of the
Institutional Ethics Committee, [IEC NO: 41/MARCH
2016] was taken before initiating the study. The project was
approved by Indian Council of medical research [ICMR Ref
no 2016-03501]. The healthy individuals reporting to OPD
of XXX tertiary care hospital between the age group of 5 to
20 years were included for the study. The subjects who had
any history of recent blood transfusion (<3 months),
congenital bleeding disorders, bone marrow transplantation
and those unwilling were excluded from the study.
The procedure involved collection of 2ml of venous after
obtaining written informed consent from the participants.
The unstimulated whole saliva samples were collected as
per previously stated standards [18]. and were dropped on a
piece of washed cotton cloth and air dried. The air dried
clothes with saliva was kept in coded envelops. The ABO
and Rh blood group was determined by tube agglutination
method. The secretor status was determined by
“Haemagglutination Inhibition Technique” (HIT) as per
standards [19]. The HIT procedure briefly involved, cutting of
dried saliva stained cloths (1cm2) and soaking in 1 ml of
0.9% saline for 10 to 15 minutes. Around 0.1 ml of saliva
solution was taken in 3 marked clean test tubes, one drop of
each diluted anti-sera was added to the corresponding tubes
contained diluted saliva. The tube contained the saliva –
anti-sera mixture was kept in refrigerator for 2 hours at 4oC.
The tubes were brought to room temperature and one drop

blood of own blood group was added to each test tube. After
mixing the sample, one drop from each test tube was placed
in a clean glass slide and was examined under the
microscope for agglutination reaction. The test samples with
no agglutination were deemed as ‘secretors’ and the samples
with agglutination are ‘non-secretors’. After determining the
secretor status, serum from the stored blood sample was
screened for Antistreptolysin O (ASO) titre levels.
Statistical analysis
Data was analyzed using R software (version 3.6.1). The
categorical variables are depicted as range/ frequencies,
while the continuous variables as mean ± standard
deviations. The one way ANOVOA were used as needed for
intergroup comparisons; the chi-square test for evaluating
the associations between the variables as needed. A p<0.05
was considered significant in all instances.
Results
The study consisted of a sample of 200 participants, of
which 66.6% (n=150) were females. The male to female
ratio of 1:3. The age rage of the participants was 5 to 20
years with an mean age of 18 ±4.65 years. Considering the
secretors, 58% (n=116) were found to be secretors and 42%
(n=84) were non-secretors amongst the ABO group
participants. There was no gender difference on the
frequency of serectors and non-secretors status (Table 1). In
Rhesus positive individuals 56.5% were secretors and 43.4%
were non-secretors. In rhesus negative individuals 68% were
secretors and 32% were non-secretors (Table 1).
Distribution of secretor status in A, B, AB and O blood
group in the study are shown in Table 2. Considering the
incidence of rheumatic fever, all of the secretors, were
proved negative for Rheumatic factor in serum.
Table 1: Distribution of gender and Rh status amongst secretors
and non-secretors
Variable

Secretor

Non-Secretor
p value
Gender
Male
60%(30)
40% (20)
0.74
Female
57.3% (86)
42.6% (64)
Rh status
Positive
56.6% (99)
68%(17)
0.28
Negative
43.4%(76)
32%(8)
Rh: Rhesus status of blood group; p<0.05 is considered significant.
Table 2: Distribution of gender and Rh status amongst secretors
and non-secretors
Blood Group
Secretor
A
24% (28)
B
45% (52)
AB
1.7% (2)
O
29.3% (34)
p<0.05 is considered significant

Non-Secretor
24% (20)
45% (n=36)
1.1% (1)
32.1% (27)

p value
0.97

Discussion
The gender Distribution of the current study showed a slight
male predominance, which was also shown by Saboor et al.
[3]
. The prevalence of secretors in the current study is lower
as opposed to the Indian studies, wherein a higher rate of
secretors, corresponding to 79.6% and 76.7% were shown
[19, 20]
. These variations may be attributed to racial
differences and the sample size in these studies.
The frequency of ABH secretors in the world population is
about 80% with a geographic and ethnic difference as
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highlighted Race and Sanger [20] The current this study
showed that the frequencies of secretors were 58% which is
in line with the findings reported by Saboor et al and Shoaib
et al. [3, 22].
Considering the blood groups, in the current study, blood
group B has the highest secretor (45%) frequency while
blood group AB has the lowest secretor level (1.7%).
Similar findings were seen in the studies conducted by
Saboor et al and Devi et al. [3, 23].
In the present study, 58% of secretors were screened for
Rheumatic factor and none of the individual among the
secretors revealed antibody in their serum, this finding are in
contrast with the study conducted by Haverkorn MJ, this
finding may be attributed to sample size and the age group
of the individuals. The Saliva of ABH secretors contains
additional mucinal sugars compounds that are bacteriostatic
in nature. Thus, the non-secretors are reported to have high
incidence of oral and GIT disorders (H.pylore infections),
epithelial dysplasia and neoplasm compared to secretors [8].
The concepts that protection against bacterial lectins and
that the Secretors had higher incidence of bacterial
infections are well reported [7, 8]. The non-secretors are
reported to have GIT, GUT and autoimmune disorders.[7]
The Rheumatic fever (RF) is caused by B haemolytic
Streptococcus bacterial infection [9]. The previous studies [1316]
which had reported a higher association of non-secretors
to have RF are historic and needs vliaduation in current
times. The association was reported to occur but without
clear insights on causal mechanism or just to have a
protective bacteriostatic effect [24, 25]. The results of study
clearly show no incidence of RHD or RF ins south Indian
population studied.
The strengths of the current study are evaluation and
validation of a unstudied association, while the limitations
lie in the small sample. The future directions are to test the
incidence of RF/ RHD in larger samples and amongst
various age groups. The current results need such vast
studied samples tested under multiple centers for asserting
screening protocols or clinical guidelines.
Conclusion
The secretors are more prevalent in study population with a
higher association with male sex and blood group B. The
secretor status of the ABO blood groups had nil association
with occurrence of rheumatic fever in the given study
population.
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