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L E T T E R  T O  T H E  E D I T O R  

R o m a n  Hauser  

Observations on the Lewis a and Lewis b activity of erythrocytes 

Introduction 

Information on the Lewis system was first reported in 
1946 when Mourant described anti-Lewis a antibodies 
which agglutinated the red blood ceils of  approximately 
22% of Europeans [14]. Two years later Anderson discov- 
ered anti-Le b antibodies [1] and Grubb [6] demonstrated a 
relationship between the Le ~ and Le b phenotypes and the 
secretion of ABH substances by salivary glands. It is now 
known that the Lewis system consists of  a large family of 
antigens (Le a, Le b, Le c, Le d, Le x, LeY) controlled by the 
Le, Le x, Se, H genes localized on chromosomes 11 and 19 
[4, 5, 16, 18]. All contemporary reports indicate that the 
antigenic Le a and Le b activity of red blood cells results 
from the absorption of these antigens from the blood 
plasma onto the membrane surface of the erythrocytes 
[12, 13, 15, 17, 19, 21]. However, observation made by 
the author from immunochemical  studies of ABH and 
Lewis antigens suggest another possible mechanism. 
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Materials and methods 

Blood samples were collected in 8 cases and typed in the ABO and 
Lea and Le b systems. Erythrocyte membranes, plasma and in 3 
cases hemolysates were prepared. Glyxosphingolipids (ABH and 
Lewis antigens) were extracted, hydrolysed and purified using col- 
umn-chromatography and thin-layer chromatography according to 
previously published methods [3, 7-11]. Glycosphingolipid frac- 
tions were visualized using anti-Le ~ and anti-Le b antibodies and a 
peroxidase with 3-amino-9-ethylcarbazol as substrate. 

Results and discussion 

A comparison of the chromatograms (Fig. 1 A-E)  obtained 
from the immunochemical  detection of Lewis substances 
shows striking differences between the band intensities. 
The 2 lower bands of the chromatogram 1-B are much 
more intense than the corresponding bands in 2-B and the 
upper bands in the chromatograms 2-C, 2-D and 2-E are 
clearly more intense than the corresponding bands in l-C, 
1-D and 1-E. These differences in intensity may be ex- 
plained by different absorption forces in particular gly- 
cospinogolipid Lewis chains of substances from blood 
plasma. Analogous findings were obtained for Le ~ sub- 
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stances by comparing the chromatograms 1,2,3-F, 1,2,3-G 
and 1,2,3-H from red cell membranes ,  erythrocyte con- 
tents (hemolysates) and from plasma (Fig. 2). This shows 
the strong expression of Le b substances extracted from the 
inside of red cells (2-F, 2-G, 2-H). 

These prel iminary observations indicate an alternative 
mechanism for the expression of Le a and Le b substances 
on the erytrocyte membranes  which would be a funct ion 
of 2 independent  mechanisms,  i.e. the absorption of anti- 
gens form the blood plasma onto the erythrocyte surface 
and an independent  product ion of the antigens by the red 
blood cells. This independent  product ion of Lewis anti- 
gens by red blood cells could already begin in the early 
erythropoietic forms as suggested indirectly by the pres- 
ence of small  amounts  of Le a substances in the stem cells 
[20]. This product ion might  then be cont inued in mature 
erythrocytes, now devoid of a nucleus,  since it has been 
demonstrated that some delay can occur between the 
translation and the synthesis and storage of m - R N A  in the 
cell cytoplasm [2]. In conclusion these prel iminary obser- 
vations seem to indicate an alternate and additional mech- 
anism for the expression of the Le a and Le b antigens on 
the red cell surface. However,  these are only empirical  ob- 
servations based on the intensity of bands obtained from 
plasma, hemolysates  and red cell membranes  and must  be 
further investigated with regards to the specificity and 
identity of the fragments obtained. 
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