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Abstract: The ABO and Rhesus blood groups were very important in the field of medicine related to blood
transfusions, paternity testing, population genetics, forensic science and in medico legal issues. The present
study was carried out to know about the Frequency and Distribution of ABO and Rhesus blood groups among
UG first year science Department students( Maths, Computer science, Physics, Chemistry, Botany and
Zoology), Thiru kolanjiappar government arts college vriddhachalam. This was a cross sectional observational
study carried out during the academic year 2019-2020,in which grouping was done by slide agglutination
using capillary blood obtained by finger prick method. Standard antisera A,B and D were used. Results were
formulated in numbers and percentage wise. A total of 423 students were participated ,in which blood group A
accounts for 19.14%(81),B blood group 36.17%(153),AB blood group 6.38%(27), O blood group
38.29%(162),Rh positives were 95.98%(406) and Rh negative 4.01%(17).1t was concluded that the most
common and frequently occured blood group was O and the least was AB in the order O>B>A>AB also Rh
positive blood group was more common than Rh negative. The knowledge in blood grouping was very important
in the field of medicine.
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. INTRODUCTION

ABO blood grouping system was discovered by Karl Landsteiner, an Austrian scientist in the year
1901.He identified A,B and O blood group types, initially 'O" blood group was described as 'C' due to lack of
antigen A and B and later it was renamed as 'O' (Garraty G et al.,2000).In 1902,Alfred VVon Decastello and
Adriano Sturli discovered the fourth blood group, AB (Hemalatha NR 2017). karl Landsteiner was awarded
Nobel prize for his work. Later in 1941 ,Landsteiner and Wiener discovered Rhesus(Rh) blood goup system
(Gadwalkar S R et al.,2013). Landsteiner's discovery paved the way for the wide spectrum of discoveries in the
field of blood transfusion,immune  haematology,unmatched pregnancies,genitic  research,legal
medicines,forensic pathalogy and anthropology.The discovery of other blood groups were based on the result of
Karl's discovery(Kurshid B et al.,1992;Jolly J G,2000).The ABO blood groups are determined due to the
presence or absence of certain molecules called antigens and antibodies.The antigens are located on the surface
of the red blood cells and antibodies in the plasma(Daniel HL, Clark AG ,2007).

The ABO blood group system was governed by a single gene located on the chromosome no. 9 with
three alleles 1A,1B,10(Zahid H et al.,2016).1A and IB are co-dominant but both are dominant over recessive
allele IO(Murphy W J et al.,2003).The blood groupings are determined by the presence of antigens on red blood
cells, antigen A(group A),antigen B(group B),both antigens (group AB) or absence of both antigens (group
O),which classifies all the four blood groups A,B,ABandO (Phenotypes) and six genotypes,AA(group
A),AO(group A),BB(group B),BO(group B),AB(group AB) OO(group O).(Khalid M et al.,2013). Rhesus blood
group system (Rh) is the second most important blood group system due to haemolytic diseases in new born
babies. The gene responsible for Rh factor is locted on the short arms of chromosome no.1(Murphy W J et al.,
2003)with two alleles D and d.The antigens resposible for Rh is also located on the red blood cells and therefore
persons who have antigen D on their red blood cells are known to be Rh positive and without antigen D are
known to be Rh negative( Knowles S, Poole G ,2002).Incomptability in Rh factors between mother and the
foetus leads to Erythroblastosis foetalis (Saladin K ,2003).Several studies have been conducted to understand
the frequency and distribution of ABO and Rh blood group among Indian population(Gauniyal M ,2006;
Subhashini A B ,2007;Periyavan A et al.,2010; Rai V and Kumar P ,2011; Pathania | ,2011; Haloi A ,2011;
Pandey B N et al.,2012; Prakash DSRS et al.,2013; Pandey B N et al.,2013; Soram J S et al.,2014; Handoo S
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and Bala S S ,2014; Rao C and Shetty J, 2014; Shrivastava S et al.,2015; Sukumaran M K et al.,2016; Sah A K
and Sahadalal B ,2016).The incidence of ABO and Rh blood  group varies from race to race,region to region
in different groups all over the world.Blood group distribution knowledge is very important in reducing
mortality rate and to access safe and sufficient blood supply.Therefore the present study was conducted to know
about the frequency and distribution of ABO and Rh blood groups among the Under graduate first year science
students of Thiru Kolanjiappar government arts college, Vriddhachalam.

. MATERIALS AND METHODS

The present cross sectional study was conducted during the academic year 2019-2020,among UG first
year science students(Maths,Computer science,Physics,Chemistry,Botany and Zoology) between the age group
of 17-21.The students were voluntarily participated and test was done in the Zoology lab of Thiru kolanjiappar
government arts college Vriddhachalam.In this study a total of 423 students were participated in which 163 were
boys and 260 were girls.The blood grouping and Rh groupings were determined by a glass slide agglutination
method.The blood samples were collected by finger prick method under aseptic condition.Three drops of blood
from middle finger is then placed in slides from each individual.One drop of each antiseraA ,antisera B and
antisera D were added to those three blood drops separately.Finally it was mixed well with separate applicator
sticks to detect A,B,AB O blood groups and its Rh factors. The mixtures were observed for agglutination and it
was based on antigen-antibody interactions

1. RESULTS

In this study out of total 423 students,163(38.5%) were males and 260(61.4%) were females. ABO and
Rh blood group of these students were estimated. The results were illustrated in the table 1,2 & 3 also in Fig
1,2,3&4.In this study the most frequently observed blood group was O 38.29%(162) followed by B
36.17%(153), A 19.14%(81))and AB 6.38%(27).In Rh blood groupings 95.98%(406) were Rh positive and
4.01%(17) were negative. Among the most frequent O blood group , males were 54 and females were 108,while
in the least AB blood group, 13 males and 14 females were observed.In the Rh positive blood groups O has the
highest frequency of 37.11%(157)followed by B 36.94%(150) and in Rh negative blood groups O and AB has
the same frequency of 29.41% with 5 each and the least was B negative 17.64%(3).

Table 1:Frequency of ABO and Rh blood grouping

ABO BLOOD a ah
GROUP poomVE | NEGarve | TOTAL | PERCENTAGE
A 7 4 81 19.14%
B 150 3 153 36.17%
AB 22 5 27 6.38%
0 157 5 162 38.29%
Table 2:Frequency of Rh blood grouping
Rh BLOOD MALE(n)=163 | FEMALE(n)=260 | TOTAL(n)=423 | PERCENTAGE
GROUPS
Rh POSITIVE 156 250 406 95.98%
Rh NEGATIVE 7 10 17 4.01%

Table 3:Gender wise distribution of ABO and Rh blood group system

ABO MALE(n=163) FEMALE(n=260) TOTAL(n=423)

BLOOD [Rp Rh TOTAL | Rh Rh TOTAL | Rh Rh TOTAL
GROUP | pOSITIVE | NEGATIVE POSITIVE | NEGATIVE POSITIVE | NEGATIVE

A 30 1 31 47 3 50 77 4 81

B 64 1 65 86 2 88 150 3 153
AB 10 3 13 12 2 14 22 5 27
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0 52 2 54 105 3 108 157 5 162

TOTAL 156 7 163 250 10 260 406 17 423
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Fig 1:Distribution of ABO and Rh blood groups among students
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Fig 3:Gender wise distribution Of ABO blood groups among students
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Fig 4:Pie chart showing percentage composition of blood groups

Table 4:Frequency of ABO and Rh Blood group phenotypes in various studies

Name of the Region Study Population Sample | ABO BLOOD GROUP
study size Rh
BLOOD
GROUP
A B AB e} Rh+ Rh-
KrishnaM Cetal | Tumkur Blood, donars, 4823 2154 | 31.85 8.7 379 94.65 5.35
Recipients,Patients
Periyavan S et al Banglore Blood donars 36964 23.85 | 29.95 6.35 39.8 94.2 5.79
Rao C and Shetty | Dakshina Donars and Patients 43103 25.8 27.3 48 42 94.64 5.35
J Kannada
Gadwalkar SR et Bellary Blood donars and 16097 21.7 35.48 8.49 34.3 90.95 51
al in-patients
Hemalatha NR Davanagare Medical students 152 19 322 7.2 41.5 94 6
and Bhagya V
Hemalatha NR Mandya Medical students 82 26.8 39.02 2.4 31.7 95.1 49
Vinutha B et al Harihara Degree college students 351 21.9 34.2 10.3 33.7 96.9 31
Present study Vriddhachalam | Degree college students 423 19.14 | 36.17 6.38 38.29 | 95.98 4.01
V. DISCUSSION

The present study was carried out to determine the frequency and distribution of ABO and Rh blood
groups among UG first year,Science students.The Phenotype and Genotype frequencies of ABO and Rh blood
group varies widely across different study population (Raja KA et al.,2016).ABO and Rh blood group
distributional studies are very important in the field of blood transfusion, transplantation of organs, human
evolution and forensic studies.Some blood groups are susceptible to certain diseases like Ulcers UTI,diabetes
mellitus etc(Chandrika Rao et al., 2014) therefore blood groups are known to be in genetic association with
some diseases. Various studies have stated that individuals with A blood group were proned to heart diseases
like venous thrombosis,Ischemic heart disease and atherosclerosis but O blood group individuals were
protective to such diseases. Some scientists identified that ovarian cancers are more common in B blood groups.
Also gastric ulcers are least noticed in O groups than other blood groups(Swamy CM et al.,2012). The genetic
history of an individual can be known by studying the blood group(Sokolov,1993)

In my study O blood group were more common ,followed by B blood group with the frequency 38.29%
and 36.17% respectively,Which was similar to the studies of( Krishnan MC et al,2014;Periyavan S et
al.,2010;Roa C and ShettyJ 2014;Hemalatha NR and Bhagya V 2015). Similar to my study , (Das PK Nair et
al., Vellore 2001; Girish et al.,2011;Nag et al.,2012;Durgapur,Eastern part of India, ,Mallikarjuna S et al.,2012 )
found that the commonly observed blood group ws O followed by B,A,AB. Vinutha B et al.,(2018) observed
that B blood group was most common followed by O blood group.Swamy CM et al..(2012) conducted a study
among the great eastern medical students of Andhra pradesh and confirmed that O blood group was most
dominant and commonest.Studies in North India also proved that O blood group was predominant followed by
B,A and AB.(Das et al.,2001;Reddy and Sudha 2009;Periyavan et al.,2010). Rh positive was found to be more
dominant than Rh negative,most literature indicates that 99% Asians were Rh positive(Ganong W F 1993).In
my study also Rh positive blood group was more frequent 95.98% and Rh negative group was 4.01%,which was
similar to that of studies done by (Pramanik, T., Praminic, S., 2000) among Nepalese Medical students.
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V. CONCLUSION
This study indicates the prevalance of blood groups in small samples,which can also be correlated with

large samples.The data obtained in my study can be a tool for several medical studies and therefore
implementing various health novalties.The information regarding blood groups among college students will be
helpful at the time of blood transfusion, organ transplantation and any other medical needs.
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