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FREQUENCY OF ABO BLOOD GROUPS AND SECRETOR STATUS IN 
THE RAJPUT COMMUNITY OF HIMACHAL PRADESH

ABSTRACT

Blood and saliva samples from 170 subjects of both sexes were collected from the community, Rajputs of Himachal Pradesh and were examined to determine their 
ABO and Rhesus blood groups by standard conventional methods and the secretor status was determined with Absorption elution technique. Out of 170 subjects 148 
were secretors. A frequency distribution of  16.2%, 43.2%, 8.1% and 32.4% was observed for blood groups A, B, AB and O, respectively. The allelic frequencies were 
calculated to be 0.2, 0.24 and 0.56 for A, B and O alleles. The allele frequency for the secretor gene was found to be Se =0.64, and for non-secretor, se = 0.36. The allelic 
frequencies of blood groups were found to be in Hardy-Weinberg equilibrium.

The Study of secretor status provides a useful tool in medico legal cases for detection of suspected crime. This finding of distribution of blood groups, secretors and 
non-secretors in normal healthy population would be beneficial for further study, protecting at least partially, from certain malignancies or allowing them to have less 
aggressive disease, and this finding might be useful in enhancing further studies and research in this direction. 
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INTRODUCTION:
The ABO and Rh blood groups are among the most important blood groups 
(Seeley et al., 1998). Karl Landsteiner first described the ABO blood group in 
1900, and it served the beginning of blood banking and transfusion medicine 
(Ali et al., 2005). In the ABO blood group, individuals are divided into four 
major blood groups, A, B, AB and O, according to the presence of the antigens 
and agglutinins. Type A blood has type A antigens, type B blood has type B anti-
gens, type AB blood has both types of antigens, and type O blood has neither A 
nor B antigens. In addition, plasma from type A blood contains type B antibod-
ies, which act against type B antigens, whereas plasma from type B blood con-
tains type A antibodies, which act against type A antigens. Type AB has neither 
type of antibody and type O blood has both A and B antibodies (Seeley et al., 
1998). Blood group antigens A and B are not only confined to red cells but can be 
detected in other tissue cells and in body fluids like saliva, sweat, semen, milk 
etc. It has been established that, secretion of group specific substances in body 
fluids is controlled by a pair of alleles Se and se. Thus, individuals can be homo-
zygous [SeSe], heterozygous [Sese] or homozygous [sese]. The first 2 classes 
are called secretors and third class, non-secretor (Karpoor et al., 2010). In Rh sys-
tem blood groups are Rh-positive or Rh-negative on the basis of presence or 
absence of Rh antigens on red cell surface. Rh antigens are determined by three 
pairs of closely linked allelic genes located on chromosome 1. In clinical prac-
tice blood grouping is important because an antigen may, in certain circum-
stances, react with its corresponding antibody and cause harmful clinical effects 
like haemolytic transfusion reactions and haemolytic disease of newborn.

ABO and Rhesus (Rh) blood group antigens are hereditary characters and are use-
ful in population genetic studies, researching population migration patterns, as 
well as resolving certain medicolegal issues, particularly of disputed paternity 
and more importantly in compatibility test in blood transfusion practice. The 
need for blood group prevalence studies, is multipurpose, as besides their impor-
tance in evolution, their relation to disease and environment is being increas-
ingly sought in modern medicine (Platt et al., 1985; Horby et al., 1989; Meade et 
al, 1994; Green et al., 1994). Estimates of gene's frequency provide very valu-
able information on the genetic similarity of different populations and to some 
extent on their ancestral genetic linkage, despite the cultural and religious differ-
ences of the two populations.

This study was carried out to determine the frequency of various ABO and Rh 
blood groups in the population of Rajputs of Himachal Pradesh and to compare 
our results with other studies conducted in India and elsewhere in the world and 
its multipurpose future utilities for the health planners.

MATERIALS AND METHODS:
Collection of blood and saliva samples:
170 subjects of both sexes were selected from the community, Rajputs of 
Himachal Pradesh. From each individual, 0.5 mL blood samples were collected 
under aseptic condition from ante-cubital vein for determination of blood groups 
in sterile appendorf. Subjects were informed to rinse their mouth with water 
prior to saliva collection. After few seconds, 0.5 mL of saliva was collected in 
sterile appendorf. Saliva samples were tested within 2 hours of collection.

ABO blood group test:
A drop of monoclonal anti-A, anti-B (Labkit, Barcelona, Spain) was added to a 
drop of finger prick blood on clean slide and mixed well. Results of agglutination 
were recorded immediately for ABO blood groups for standardization and con-
firmation. Blood group testing was done from saliva samples of the same sub-
jects by the hemagglutination inhibition assay (Katsuji Nishi, 2005)

Determination of blood group from saliva sample:
The secretor status of an individual can be determined using any of the 3 methods 

1. Absorption Inhibition technique. (Reference )

2. Absorption Elution technique. 

3. Mixed Agglutination technique.

Of these techniques, the Absorption Elution technique was found to yield the 
most accurate results, and has been used.

Absorption Elution technique:
In this technique strong antiserum is used directly instead of its titre because it 
takes less time to determine the secretor status of the individual.

Four clean and dry eppendorfs (2 ml) were taken and marked as A, B, D and H 
respectively. A small piece of cloth containing a saliva sample was taken. A drop 
of anti- A serum, anti- B serum, anti- D serum and anti- H lectin was added to the 

0eppendorfs respectively. They were incubated at 4 C for two hours and were then 
washed with ice chilled normal saline to remove the anti serum from the cloth. A 
drop of fresh normal saline was added to each of the samples. The samples were 

0then kept in a water bath at 56-60 C for 15- 20 minutes.  One drop (25µl) of 0.2% 
of A, B and O indicator cells were added to the respective eppendorfs and kept at 

04 C again for half an hour. After the final incubation, the contents were exam-
ined, both macroscopically as well as microscopically, for agglutination.  

Preparation of Anti- H Lectin:
2g seed of Ulex europaeus were soaked overnight in normal saline. The macer-
ated seeds are agitated for half an hour to make a paste. It was then centrifuged at 
3,000 rpm for 5 minutes and the sediment was discarded. As the supernatant was 
cloudy, it was centrifuged again at about 10,000 rpm for 15 minutes. The speci-
ficity of the lectin was titrated with group O cells. An Anti- H lectin sample with a 
titre of 32 was used for grouping reactions.

Copyright© 2017, IEASRJ. This open-access article is published under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License which permits Share (copy and redistribute the material in 
any medium or format) and Adapt (remix, transform, and build upon the material) under the Attribution-NonCommercial terms.

7International Educational Applied Scientific Research Journal (IEASRJ)

Applied Science Volume : 2 ¦ Issue : 7 ¦ July 2017 ¦ e-ISSN : 2456-5040 

Agglutination in cavity
Blood group

Anti- A Anti- B Anti-D Anti- H

+ - +/- ± A +ve/-ve

- + +/- ± B +ve/-ve

+ + +/- - AB +ve/-ve

- - +/- ± O +ve/-ve



RESULT:
The result of the analysis of blood groups and the secretor status of Rajputs of 
Himachal Pradesh (Table1) shows that the frequency of blood group B is highest 
(43.2%) among the Rajputs followed by the frequency of blood group O 
(32.4%), A (16.2%), AB (8.1%). The allelic frequencies were calculated using 
formula:

2 2 2 2(p+q+r) =1 i.e. p +q +r +2pq+2pr+2qr=1 where p is the frequency of A, q of B 
2 2and r of O. Therefore, p +2pr represents the instance of the blood group A, q + 

2 2qr the instance of B, 2pq of AB and r of the blood group O.

The allelic frequency for ABO blood group was found to be 0.2, 0.24 and 0.56 for 
A, B and O alleles. The frequency for the secretor allele (Se) was found to be 
0.64, and for non-secretor (se) 0.36.

Results of present study is comparable with ABO allele frequencies reported in 
some earlier studies in which the frequency of allele O among the Rajputs 
(0.4151) of Kasauli is found to be highest as compared to allele B (0.3288), 
A1(0.2438), A2(0.0123) reported by Mukhopadhyaya and Kshatriya (2004) com-
pared with the frequencies in Brahmin population  of Kasauli of Solan with 
allele frequency, O(0.4906) and B(0.3106) and their observation are found to be 
similar to that observed for various population groups of Western Himalayan 
region (Bhalla et al.,1980; Bhasin et al.,1992)

The need for blood group prevalence studies in the particular area is not only 
important for blood transfusion, organ transplantation, evolution study and 
genetic research, but also beneficial in further study as a useful tool in medico 
legal cases for detection of suspected crime and in protecting, at least partially, 
from certain malignancies or allowing them to have less aggressive disease, and 
this finding might be useful in enhancing further studies and research in this 
direction.

Table 1: Percentage of Blood Groups

Figure1: Phenotypic number of different ABO groups observed

Figure 2: Analysis of allelic frequencies of A, B, and O blood groups in Rajputs

REFERENCES:
1. Ali, N., Anwar, M., Bhalti, FA., Nadeem, M., Nadeem, A., Ali, M., (2005). Frequency 

of ABO and Rh blood groups in major ethnic groups and casts of Pakistan. Pakistan J. 
Med. Sci, 21p 26 – 29.

2. Seeley, RR., Stephens, TD., Tate, P.(1998). Anatomy and Physiology. The McGraw 
Hill Companies. Inc. USA, p. 1098.

3. Chandrashekhar, K., R SavithaS. S.,  Vijaya Kumar, B, J.,   Vasant, K., (2010). Study of 
secretors and non-secretors in normal healthy population – Its forensic implication in 
human identification, 4(1), 11-13.

4. Nishi, K., Rand S., Nakagawa, T., Yamamoto, A.,Yamasaki, S., Yamamoto, Y., 
Kobayashi, A., Kane M., Morimoto M., Spalthoff  H. and Annuss B. (2005). ABO 
blood group typing in forensic autopsies. The Japanese journal of legal medicine, 
59(2):111-7.

5. Horby, J., H. J. Gyrtrup, P. Grande, A. Vester-gaard, (1989). Relation of serum 
lipoproteins and lipids to the ABO blood groups in patients with intermittent 
claudication,  J. Cardiovas. Surg, 30:533–537.

6. Green, D., O. Jarret, K. J. Ruth, A. R.  Folsom, K. Liu, (1995). Relationship among 
Lewis phenotype, clotting factors and others cardiovascular risk factors in young adult. 
J Lab Clin Med, 125 p 334–339.

7. Meade, T.W., J. A. Cooper, Y. Stirling, D.J. Howarth, V. Ruddock, & G. J. Miller 
(1994). Factor VIII,  ABO blood group and the incidence of ischemic heart disease. Br  
J Haemat, 88 p 601–607.

8. Platt, D., W. Muhlberg, L. Kiehl, & R. Schmitt-Ruth, (1985). ABO blood group sys-
tem, age, sex, risk factors and cardiac infarction. Arch. Gerontol. Geriatr, 4 p 241–249.

9. Bhalla,V., Bhatia, K., Sharma, L., Dutta, N., (1980).Genetic Polymorphism in Cis. 
Himalayan Populations , IV .Allele Frequencies at six loci in the Dogars of Tawi Vally 
(Jammu and Kashmir). J. Ind. Anthrop. Soc, 15 p 85-89.

10. Bhasin, M.K., Walter, H. and Danker-Hopfe, H.  (1992). The Distribution of Genetical, 
Morphological and Behavioral Traits Among the People of Indian Region. Kamla-Raj 
Enterprises, Delhi.  

Original Research Paper

8 International Educational Applied Scientific Research Journal (IEASRJ)

Volume : 2 ¦ Issue : 7 ¦ July 2017 ¦ e-ISSN : 2456-5040 

Blood group B 43.2% (64 samples)

Blood group A 16.2% (24 samples)

Blood group O 32.4% (48 samples)

Blood group AB 8.1% (12 samples)
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