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Original Article
Lewis blood group antigens on red blood cells and in saliva of Thai

blood donors

Phuraya Ovataga, Kallaya Kerdkaewngam, Sarika Mekchay, Jintana Tubrod and Pimol Chiewsilp
National Blood Centre, Thai Red Cross Society

Abstract:

Background: Lewis blood group antigens are highly diversity in expression as they are plasma antigens which
are adsorbed onto red blood cells membrane and are also closely related with ABH secretor genes. Lewis phe-
notypes are very difficult to indicate due to cross-reactivity of commercially available monoclonal antisera. In
blood donors who have Lewis gene, Lewis substances may also be found in their saliva. Objective: To test for
the concordance between Lewis antigens on red blood cell and Lewis substances in saliva in Thai blood donors.
Materials and Methods: Blood and saliva samples for detection of Lewis antigens and Lewis substances from 206
blood donors during July 22 to Aug 26, 2016 were included in this study. The hemagglutination inhibition test
and hemagglutination test were used for saliva and red blood cell testing, respectively. Results: ABH secretor
status, Lewis phenotype and Lewis substances in saliva found were as follows: in secretor group, two phenotypes
were found including Le (a-b+) and Le (a-b-). A total of 101 subjects were Le (a-b+) which secreted Le® and Le”
substances in their saliva while 17 individuals possessed only Le” substance. In addition, Lewis substance was
not found in the saliva of 28 Le (a-b-) subjects. In ABH non-secretor group, two phenotypes including Le (a+b-)
and Le (a-b-) were found. Le” substance in saliva was found in 48 of Le (a+b-) phenotype while Lewis substance
was not found in 8 subjects of Le (a-b-) phenotype. Furthermore, in the weak ABH secretor group, we found
4 cases of Le (a+b+) phenotype, which 3 subjects secreted Le® and Le" substances in saliva while the other
one secreted only Le° substance. Our results are consistent with the theory that; Le (a+b-) phenotype is ABH
non-secretor, Le (a-b+) phenotype is ABH secretor, Le (a-b-) phenotype is ABH secretor or ABH non-secretor
and Le (a+b+) phenotype is weak ABH secretor. Conclusion: Whenever Lewis phenotypes on red cells were
inconclusive, the study of Lewis substances in saliva should be performed. In addition, some blood donors who
have mismatched results, molecular method should be considered.

Keywords : @ Lewis blood group antigens @ Saliva substances ® ABH secretor
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Table 1 ABH secretor status, Lewis phenotypes and saliva Lewis substances in 206 donors

RBCs Lewis phenotypes

Saliva Lewis substances

ABH secretor status Number
Le® Le® Le® Le®
+ + 101
- +
ABH Secretor - + 17
- - - - 28
+ - + - 48
ABH Non-secretor
- - - - 8
+ + + + 3
ABH Secretor (weak)
+ + + - 1

Table 2 Red cell phenotype and genotype frequencies of Lewis in 206 donors

Phenotype Number Phenotype Frequency (%) Genotype alleles Gene Frequency
Le (a+b-) 48 23.30 Le 0.582

Le (a-b+) 118 57.28

Le (a+b+) 4 1.94

Le (a-b-) 36 17.48 le 0.418

Table 3 Lewis phenotype and genotype frequencies compared with other studies

Frequency
Type Chandanayingyong et.al. Calderron et.al. Kremastinou et.al.
Present study
(1967) (1984) (1996)

Phenotype

Le (a+b-) 23.30% 30.9% 16.66% 16-27%

Le (a-b+) 57.28% 51.4% 65.79% 71-83%

Le (a+b+) 1.94% Not found Not found Not found

Le (a-b-) 17.48% 17.7% 17.54% 1-3%
Genotype

Le 0.682 0.622 0.681 0.682

le 0.418 0.378 0.419 0.418

SouBuudien phenotype frequency YaamTAniL
ﬁumiﬁﬂmﬁlm ﬁm&mmmﬁ phenotype Le (a+b-) M3
ﬁﬂmﬁwﬁaaas 23.30 G%Wﬂ’h Chandanayingyong hagatue
finuSoray 30.9 ueigend Calderon wavaniy TnuSauas
16.66 Wl WyN9N&LT phenotype Le (a-b+) mednm
%98y 57.28 $nT Calderon WasAm: wu3oeas 65.79
Wslgdnd1 Chandanayingyong Wasamky fwuSeray 514
%50 phenotype Le (a-b-) o menenimlndides
Fufotszanaidosas 17 uasiuanenstuie msAntin
phenotype Le(a+b+) S0eay 1.94 Lwﬂmwmmﬁ'm Finu
318U phenotype $19na (Table 3)

vananislaReuiien Lewis gene frequency 284
nsAnsiifumsRnsEue msdnmtinug Le 0582 Ind
ey Calderon WAAD Wy 0581 UeiThsan Chan-
danayingyong Lasmn ﬁwug&mdwﬁa 0.622 TULALIN
f lo msdriin 0418 TndiAes Calderon uazan
7wy 0419 udishaan Chandanayingyong WasAme Fiwyl
gINNAe 0.378 (Table 3)

a (3
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