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ABSTRACT

ABO blood group system is the important blood group for determining in patients and donors
before a blood transfusion. The ABO system is Mendelian inheritance in that ABO genes control the
expression of ABO antigens on red blood cells and in body fluids for representation of ABO blood group.
Although the ABO blood groups mainly consist of A, B, AB and O groups, there are subgroups in the ABO
group, also known as ABO subgroups, whose structures or quantity of antigens are different from the
main group. The subgroups including subgroups of A, subgroups of B and Bombay phenotype are able
to be classified by serological testing. Determining avidity between ABH antigen on red blood cells and
Anti-A, Anti-B, Anti-AB and Anti-H reagents is the first test for screening the subgroups. The second
tests are determining Anti-A and Anti-B in serum and determining ABH antigen in body fluids such
as saliva. The other tests for screening the subgroups include adsorption-elution techniques, pedigree
analysis and molecular testing. The prevalence of subgroups demonstrates that the subgroups of A are
frequently found more than subgroups of B and Bombay phenotype. On the other hand, some serologi-
cal tests such as the tube method may miss the interpretation and result in ABO discrepancy instead of
ABO subgroups. Therefore, basic knowledge of ABO subgroups is necessary in blood blank to accurately
determine the blood group of patients before a blood transfusion.
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Anti-A  Anti-B  Anti-AB Anti-A  Common Unexpected Present in Antigen Sites
Saliva of RBC x 10°

Secretors

Phenotypes

4+ 0 4+ 4+ Anti-B None A H 810 - 1,170
4+ 0 4+ 0 Anti-B Anti—A1
(1-8 % of cases) A H 240 - 290

0 = Negative, 4+ = Strong Agglutination

Weak A Subgroups
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Reagents Antibodies in Serum Other
EREnEne Substances
Ant-A  Anti-B  Ant-AB  Anti-H  Ant-A  Anti-B  Anti-A Present in
Saliva of
Secretors
A3 2+mf 0 2+mf 3+ No Yes Sometimes A H
A 0/W+ 0 1+ to 2+ 4+ Sometimes  Yes  Almost always
A, W+mf 0 W+mf 4+ No Yes Sometimes H
Am* 0/W+ 0 0/+ 4+ No Yes No A H
Ay* 0 0 0 4+ No Yes No A H
Ael* 0 0 0 a+ Sometimes Yes Yes H
A 4+ 0 4+ 3+ No Yes No A H

*A Specificity Demonstrated Only by Absorption/Elution Procedure
0 = Negative, + = Agglutination, mf = Mixed-Field Agglutination, W+ = Weak
1+ to 4+ = Degree of Agglutination

nyladingas B (Subgroup B)
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A 1py Subgroup B ﬁmwmmwmmaqmmLLiaﬂﬁﬁ%m‘ﬁ wag Anti-H
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B Feanunsasuunléiiu B,B B uaz B aw (971971 3) 4. M3nsIaNy B substance Tuthane
Tnesnardldsuunsening subgroup B Winausitsi] 5. MINTIINNBYTIINGT (Molecular Testing)
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Reagents Antibodies in Serum Other
Phenotypes Substanc.es
Anti-A Anti-B  Anti-AB  Anti-H Common Unexpected  Presentin
Saliva of Se-
cretors
B 0 4+ 4+ 0 to 2+ Anti-A None B, H
B3 0 1+ mf W+
to to 3+ to 4+ Anti-A None B, H
2+mf 2+mf
BX 0 0/W+ 0 to 2+ 3+ to 4+ Anti-A Weak Anti-B H
Bm* 0 0/W+ 0/W+ 3+ to 4+ Anti-A None B, H
Sometimes
B * 0 0 0 3+ to 4+ Anti-A Weak Anti-B H

*B Specificity Demonstrated Only by Absorption/Elution Procedure
0 = Negative, mf = Mixed-Field Agglutination, W+ = Weak, 1+ to 4+ = Degree of Agglutination
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A (B) Phenotype Hunisuansoanniaiilulnii
Aerdeafunafiuturesuoufiiay H uagn1svinauyes
wules] H-Transferase saanisaiinilsisinisifisves H

Precursor luwaa Jeaunsaastaieudiau B 19 lngede
oulwal A Glycosyltransferase

CIS-AB phenotype Qﬂﬁuwww%y’m,t.iﬂiuﬂ A.A. 1964 Tu
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a'wamamwwqﬁuqﬂiiuﬁﬁmﬂﬂamaa§u ABO lngdu 1 allele
annsnadsldvaneuRau A uay B Tng CIS-AB wuldAaudns
1 Feillulndiinues e CIS-AB, lngsrgarunyladin CIs-
AB vafusaAladinyinvd wudn dilulvndvemylaiie
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vasilulndiinain Single CIS-ABO1 Allele Tnganunsadnuun
CIS-AB Phenotype (9151471 4)>%%%

HSCR | ISSUE 2

61



Health science clinical research e Volume 39

REVIEW ARTICLE

July - December 2024

5197l 4 uansdnuaiznsillulndveanylafin C1S-AB phenotype 19

Frequency Cell Grouping Serum Grouping
Phenotypes (%)
Anti-A Anti-B Anti-A,1 Anti-A-B Anti-H Al Cell B Cell
C/S—AZB3 6 04+ 1+ to 3+ 0 4+ 3+tod+ Oto2+ 1+to2+
C/S—A183 15 4+ 1+ to 3+ 3+ tod+ NA NA 0 1+ to 2+
C/S—AZB 15 4+ 4+ 0 4+ 0 0 to 2+ 0
C/S—AlBW 6.7 4+ Trace 4+ NA NA 0 1+ to 2+
C/S—A_NB3 3.3 4+ 1+ to 3+ 1+ NA NA 0 1+ to 2+
C/S—A_NB Rare 4+ 4+ 1+ 4+ NA Trace 0

0 = Negative, Trace = Weak Agglutination, 1+ to 4+ = Degree of Agglutination

NA = Not Applicable

The Bombay Phenotypes

Bombay Phenotype Qﬂﬁuwm%gmiﬂima Bhende
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mal Recessive) 104 h gene Faidlulndidu hh dewaliity
Tusguu ABO lianunsaadaweumian A B uay H 1d 31019
Ieranisveaeuduniladin O vilverafianisianainves
nsasiavyladinle laevafladin Bombay Sanwugnieily
Tnd (ans19il 5)

Taomlafin Bombay gnwusiesuvilan Uszanal 130
Hlulnd Wgludssineduie wuussanudesas 0.004
0.048 wsiludruvesglsunuiiiesdosas 0.0003 lneanuue

law1zes Bombay O (H )* fistsil

1. Lifiuoudau A B uae H lngazliiinufiisen agslu-
tination AU Anti-A, Anti-B 8z Anti-H (lectin)

2. WU Anti-A, Anti-B, Anti-A,B tag Anti-H Tugisu

3. 'lainu A B uaw H Substance luthane iiesannidu
A B lla¥ H Non-Secretor

4. laiwuteulwsl OL-2-L-fucosyltransferase (H enzyme)
Tudsy waglinuweuRiau H vuwaddindenuns

5. wuteulwl A vde B Tudsu @uegiuilulndves
ABO)

6. lunisliidendu indonunros Bombay
Phenotype (O) awnsadihiulifiuianz@suves Bombay
Phenotype 2838nAUNRT
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Reagents Antibodies in Serum Other
Phenotypes Substanc'es
Anti-A Anti-B  Anti-A, B Anti-H Al cell B Cell O cell Present in
Saliva of
Secretors
O 0 0 0 4 + + 0 H
Oh
(Bombay) 0 0 0 0 + + + .

0 = Negative, + = Strong agglutination, - = absent

Para-Bombay phenotype Juillulndiinuldenn 3
o3linuweufiau H vsenulaluuSunaipsuuwaaidinden
LAe UenanigiEnsan UL A uas B luusinades
feuiu lnge1annaaunien1InIIaionaennaasdlile
o1adesltinalln Adsorption and Elution lun1svaaauds

M1519% 6 wansanwaseilulndveamylain Para-Bombay

Antigen on red

WAINITONTIFAOULOUALAU A Uag B 19 1ne Para-Bombay
ansony Anti-H Tu@suls wallanuuswesujisentesndn
Anti-H ﬁa&ﬂu Bombay Phenotype (O,) Ingasnsamnuse
laiwu H substance Tuthane wilesanndulgiia Secretor waz
Non-secretor™”! Tnefdnuwaigyneilulnd (an5199 6)

4,9,22

Phenotypes (A dscoerufcion- Antibody in Serum Substances Present in Saliva
£l t‘p ) of Secretors
ution

A B Anti-A Anti-B Anti-H A B H
A para-Bombay + - - + + + - +
B para-Bombay - + + - + - + +
O para-Bombay - - + + +* + - +
AB para-Bombay + + - - + + + +

+ = present, - = absent,

+* = The anti-H present in the serum is weaker in reactivity than the anti-H found in the Bombay phenotype.
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