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Objectives: 

To Promote interest in research aptitude among students 

To promote the concept of importance of Blood transfusion 

To bring awareness on importance of blood donation 

To know the distribution of Blood types among the Students and staff of Dr.BR Govern ment 

College Jadecherla 

ABSTRACT 

International Society of Blood Trans fusion has recently recognized 33 blood group systems. Apart 

from ABO and Rhesus system, many other types of ant igens have been noticed on the red cell 

membranes. Blood grouping and cross-matching is one of the few important tests that the 

anaesthesiologist orders during perioperative period, Hence, a proper understanding of the blood 

group system, their clinical significance, typing and eross-matching tests, and current perspective 



are of paramount importance to prevent transfusion-related complications. Nonetheless, the 

knowledge on blood group system is necessary to approach blood group-linked diseases which are 

Still at the stage of research. The study conducted from July 2021 to August 2021 and the results 

showed that O+ blood group is predominant with 38% followed by B+ 31%, A+, 15%, AB+ 7%, 

0 3% A-1% and A 2.5% B 2.5% and AB 1% is not represented in this selected group of 

students.Overall Rh Positive individuals are 97% and Rh Negative individuals are 9%.This review 

addresses all these aspects of the blood groups system. 

Key words: ABO blood types, antibody typing, blood group system, Rhesus type. 

Introduction: 

Karl Landsteiner has been credited for the discovery of ABO blood group system in 1900 

His extensive rescarch on serology based on simple but strong scicntific reasoning led to 
1dentification of major blood groups such as O, A, and B types. The term "blood group" refers to 
the entire blood group system comprising RBC surface antigens whose specificity is controlled by 

a series of genes which can be allelic or linked very closely on the same chromosome. "Blood 

type refers to a specific pattern of reaction to testing antisera within a given system. Days back 
the knowledge of not only transfusion-related problems but also specific disease association with 
RBC surface antigens. Compatibility testing, and subsequent transfusion practices. He was 
awarded Noble Prize in 1930 for this discovery. His obituary lists an immense contribution of 
more than 346 publications. Later, Jan Jansky described classification of human blood groups of 
four types. At present 33 blood group systems representing over 300 antigens are listed by the 
International Society of Blood Transfusion. Most of them have been cloned and sequenced. The 
genes of these blood group systems are autosomal, except XG and XK which are X-borne, and 
MIC2 which is present on both X and Y chromosomes. The antigens can be integral proteins where 
polymorphisms lie in the variation of amino acid sequence (e.g., rhesus [Rh], Kill), glycoprotein's or glycolipids (c.g., ABO).Rhesus-system is the second most important blood group system after 
ABO. Currently, the Rh-system consists of 50 defined blood group antigens out of which only five 
are important. RBC surface of an individual may or may not have a Rh factor or immunogenic D-antigen. Accordingly, the status is indicated as cither Rh-positive (D-antigen present) or Rh-negative (D-antigen absent). In contrast to the ABO system, anti-Rh antibodies are, normally, not present in the blood of individuals with D-negative RBCs, unless the cireulatory system of these individuals has been exposed to D-positive RBCs. These immune antibodies are immunoglobulin G (IgG) in nature and hence, can cross the placenta. Prophylaxis is given against Rh immunization using anti-D Ig for pregnant Rh-negative mothers who have given birth to Rh-positive child. 

Problems associated with Blood types: 

The ABO blood groups have a profound intluence on hacmostasis. They exert major quantitative effects on plasma levels of von Willebrand factor and factor VIIL. Increased association of myocardial infarction, isclemic stroke, and venous thromboembolism is seen with blood groups A and AB possibly througlh functional ABO glycol transferases modulation of thrombosis. A higher risk of cerebral venous thrombosis has been reported in non-O groups. 



gnilicant associat ion of ABO groups witlh the prevalence of preeclampsia has been repoited, 

where AB group was found to be associated with an increased risk of2.1-folds. Prcliminary studiesS 

uggestcd an association ofABO system with malignancics. A positive correlat ion has bccn shown 

etween blood group A with chronic hepatit is-B infection and pancreatic cancer. and blood group 

BWith ovarian cancer. Protcction against falciparum malaria can bc achicvcd with group O by 

reducing rosette formation. Blood group O increases the severity of infection in Vibrio cholerae 

strains (O1 EI Tor and O139). 

After the decision to transfuse blood is taken the next step should be to order a requisition 

during which the following steps need to be remembered.The most fatal of all transfusion-related 

rcaction 1s ABO incompatibility causing complement-mediated intravascular hemolysis. Hence, 

coTect blood grouping and typing, and cross-checking with the blood requisition form is of utmost 

importance. ABO typing is carried out by testing RBCs for the A and B antigens and the serum 

for the A and B antibodies before transfusion. The next step involves Rh typing with only 15% ot 

the population being Rh-negative. 

Cross-matching involves mixing of donor RBCs with the recipient serum to detect fatal 

reactions. It has three phases in which the first phase (1-5 min) involves detection of ABO 

incompatibility and detection of antibody against MN, P, and Lewis systems. The second phase 

(30-45 min in albumin and 10-20 min in low ionic salt solution) involves incubation of frst phase 
reactants at 37°C for detection of incomplete antibodies of Rh system. The third phase consists of 

the addition of antiglobulin sera to the incubated second phase reactants to detect incomplete 

antibodies of Rh, Kidd, Kell and Duffy. Among the three phases, the first two phases are more 

important as they detect those involved in fatal HTR. The total time taken for all the three phases 
is in between 45 and 60 min. 

Antibody screening 

Here, commercially prepared RBCs with all the antigens, which direct production of antibodies 

causing hemolytic reactions, are mixed with the recipient's serum to detect the presence of those 

very antibodies. It is also carried out with the donor's serum. 

Benefits of blood transfusion 

Blood transfusion can save a paticnt's life and limit the complicat ions of severe blood loss. 

.A lot of blecding can lead to a seriously low hemoglobin level and cause damage to body organs 

due to a lack of oxygen. 

Ifbleeding continues the body's supply of platelets and plasma are also decreased. Then, blood 
cannot clot and bleeding wil not stop. 

Blood transfusion benefits patients by treating or preventing these situations. 



Risks of blood transfusion: 

anada 's blood supply is onc ofthe safest in the world but blood can never be risk-free. In Canada, 

the risk of trans fusion-transmitted discasc for cach unit of blood is: 

.HIV (AIDS) about I in 21.4 million 

Hepatitis C about I in 12.6 million 

.Hepatitis B aboutl in 7.5 million 

Other risks of blood transfusion are: 

Hemolytic reactions: the patient's own blood destroys the transfused blood. This is due to a 

human eror. Careful patient identification steps are followed to make sure the correct blood is 

given. 

.Bacterial infection (highest with platelet transfusions). 

SIde-effects could include: itching, skin rash, fever, or feeling cold. More serious side effects such 

as trouble breathing are very rare. 

Blood transfusions are very carefully matched to the patient's blood type but transfused blood is 

not identical to your blood. Transfused blood can also have effects on your immune system. 

Materials and Methods: 

A group of six members planned to visit selected students i.e., First year, Second year, Final year 
students and Staff members of Dr.BRR Government Degree College Jadcherla. The team 
explained about the blood typing procedure and after the concensus from the person the blood is 
collected on a white tile in three spots meant for A, B and D antigen typing. The antigens are 
then added to the blood drops of the person. Based on the observation of agglutination the blood 
group of the person is confirmed. 

A 





ig.I:Group members collecting the blood and testing the blood group of students of Dr. BRR Government Degree College Jadcherla. 

Table.1: Number of persons with their blood group 

A+ B+ B- O+ 0- AB- AB- TOTAL 
30 61 5 77 14 2 200 6 

Series1.O+ 77 
A+ 

Series1, B+, 61 A 

B+ 

LAB 

Series1, A+, 30 
AB-
O+ 

Tseries1, AB+, 14 

Seriest,AS Seriest,B,5 SeriesiO,6 
Series1, AB-, 2 

Fig'2: Graph showing number ofindividduals possessing Blood types among the students of 
Dr.BRR GDC Jadcherla 



Series1, 0,6, Series1, A, 5, 
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Series1, At, 
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Series1, O+, 77, 
B+ 

39% B Series1, B+, 61, 

30% AB+ 

AB-

0+ 

Series1, AB-, 2, 
1% Series1, AB+,. Series1, B-, 5, 

14, 7% 3% 

Fig' 3: Graph showing distribution of Blood types among the students of Dr.BRR GDC Jadcherla 

Results: 

In the present study 100 samples have been collected from the students of Dr.BRR Government 

Degree College Jadcherla, The study conducted from January 2021 to February2021 and the 

results showed that O+ blood group is predominant with 38% followed by B+ 31%, At, 15% . 

AB+ 7%, 0 3% A-1% and A 2.5% B 2.5% and AB 1% is not represented in this selected group 

of students.Overall Rh Positive individuals are 97% and Rh Negative individuals are 9%.This 

review addresses all these aspects of the blood groups system. 

References 
1. Owen R. Karl Landsteiner and the first human marker locus. Genetics. 2000;155:995-8. [PMC 

free article] [PubMed] [Google Scholar] 

2. Lögdberg L, Reid ME, Lamont RE, Zelinski T. Human blood group genes 2004: Chromosomal 

locations and cloning strategies. Transfus Med Rev. 2005;19:45-57. [PubMed] [Google Scholar] 

3. Lögdberg L, Reid ME, Zelinski T. Human blood group genes 2010: Chromosomal locations 

and cloning strategies revisited. Transfus Med Rev. 2011;25:36-46. [PubMed] [Google Scholar] 

4. Westhoff CM. The Rh blood group system in review: A new face for the next 

decade. Transfusion. 2004;44:1663-73. [PubMed] [Google Scholar] 



S. Agarwal N, Thapliyal RM, Chatterjee k. Blood group phenotype frequencies in blood donors 
from a tertiary care hospital in north India. Blood Res. 2013,48:51-4. [PMC ree 

article] |PubMed) [Google Scholar 
6. Anstce DJ. The functional importance of blood group-active molecules in human red blood 

cells. Vox Sang. 2011;100:140-9. [PubMed] [Google Scholar 
1. Danicls G, Rcid ME. Blood groups: The past 50 ycars. Transfusion. 2010;50:281-

9. [PubMcd] [Google Scholar] 
8. Denomme GA. The structure and function of the molecules that carry human red blood cell and 

platelet antigens. Transfus Med Rev. 2004;18:203-31. [PubMed] [Google Scholar) 

9. Luo H, Chaudhuri A, Zbrzezna V, He Y, Pogo AO. Deletion of the murine Duffy gene (Dfy) 

reveals that the Duffy receptor is functionally redundant. Mol Cell Biol. 2000;20:3097-101. [PMC 

frec article] [PubMed] [Google Scholar) 

10. Rao N, Ferguson DJ, Lee SF, Telen MJ. Identification of human erythrocyte blood group 

antigens on the C3b/C4b receptor. J Immunol. 1991;146:3502-7. [PubMed] [Google Scholar] 

11. Telen MJ, Hall SE, Green AM, Moulds JJ, Rosse WF. ldentification of human erythrocyte 

blood group antigens on decay-accelerating factor (DAF) and an erythrocyte phenotype negative 

for DAF. JExp Med. 198,167:1993-8. [PMC ree article] [PubMed) [Google Scholar 
12. Zhang H, Mooney CJ, Reilly MP. ABO Blood Groups and Cardiovascular Diseases. Int J Vasc 

Med 2012. 2012:641917. [PMC free article] [PubMed] [Google Scholar 
13. Wiggins KL, Smith NL, Glazer NL, Rosendal FR, Heckbert SR, Psaty BM, et al. ABO 

genotype and risk of thrombotic events and hemorrhagic stroke. J Thromb Haemost. 2009;7:263-

9.[PMC free article] [PubMed] [Google Scholar 

14. Tufano A, Coppola A, Nardo A, Bonfanti C, Crestani S, Cerbone AM, et al. Non-O blood 

group as a risk factor for cercbral vein thrombosis. Thromb Haemost. 2013:110:197-

9. [PubMed] [Google Seholar] 
15. Hiltunen LM, Laivuori H, Rautanen A, Kaaja R, Kere J, Krusius T, et al. Blood group AB and 

factor V Leiden as risk factors for pre-cclampsia: A population-based nested case-control 

study. Thromb Res. 2009;124:167-73. [PubMed) (Google Scholar| 

16. Wang DS, Chen DL, Ren C, Wang ZQ, Qiu MZ, Luo HY, et al. AB0 blood group, hepatitis 
B viral infection and risk of pancreatic cancer. Int .J Cancer. 2012;131:461-8. [PubMed) [Google 

Scholar 



1. Gates MA, Wolpin BM, Cramer DW, Hank inson SE, Tworoger SS. ABO blood group and 

incidence of epithelial ovarian 

article] [PubMed) [Google Scholar| 

cancer. IntJ Cancer. 2011;128:482-6. [PMC_ free 

8. Anstee DJ. The relationship between blood groups and disease. Blood. 2010;115:4635-

43. PubMed] [Googlk Scholar) 
19. Miller RD. Transfusion therapy. In: Miller RD, Ericksson LI, Flcischer LA, Weiner-Kronish 

P, Young LA, editors. Miller's Anesthesia. 7h cd. Philadelphia: Churchill Livingstone Elsevier, 

2010. pp. 1739-66. [Google Scholar] 

20. Ghirardo SF, Molhan 1, Gomecnsoro A, Chorost MI. Routine preoperative typing and screening 

A safeguard or a misuse of resources. JSLS. 2010;14:395-8. [PMC free article] [PubMed] |Go0gle 

Scholar) 

21. Onotai L, Lilly-Tariah OD. Adenoid and tonsil surgeries in children: How relevant is pre-

operative blood grouping and cross-matching? Afr J Paediatr 

4. PubMed] [Google Scholar] 

Surg. 2013;10:231-

22. Goldstein J, Siviglia G, Hurst R, Lenny L, Reich L. Group B erythrocytes enzymatically 

converted to group O survive normally in A, B, and O individuals. Science. 1982:215:168 

70. [PubMed] [Google Scholar] 

23. Goldstein J. Conversion of ABO blood groups. Transfus Med Rev. 1989;3:206-

12. [PubMed] [Google Scholar] 

24. Liu QP, Sulzenbacher G, Yuan H, Bennett EP, Pietz G, Saunders K, et al. Bacterial 

glycosidases for the production of universal red blood cells. Nat Biotechnol. 2007:25:454-

64. [PubMed] [Google Scholar) 

25. Kobayashi T, Liu D, Ogawa H, Miwa Y, Nagasaka T, Maruyama S, et al. Alternative strategy 

for overcoming AB0 incompatibility. Transplantation. 2007;83:1284-6. [PubMed] [Google 

Scholar] 

26. Hashemi-Najafabadi S, Vasheghani-Farahani E, Shojaosadati SA, Rasaee MJ, Armstrong JK, 

Moin M, et al. A method to optimize PEG-coating of red blood cells. Bioconjug 

Chem. 2006;17:1288-93. [PubMed] [Google Scholar] 
*** 


