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Blood group Ahas beendividedinto the major subgroups, Al and A2,since it was first described by von

Dungern and Hirszfeld in 1911”.

Althoughthe serology andchemical structures, and cDNAencodingtransferases ofAl andA2have been

well established”,the different ofantigen expressionin tissue sites between these subgroupshas remained

an unresolved problem.

The aim ofthe present work was to elucidate possible differences in the antigen expression andthe reac-

tivity with lectins within severalorgans from Al and A2secretor individuals using lectin- and immuno-

histochemical methods.

Materials and Methods

Specimensofthe sublingual gland, trachea, and tongue were obtained at autop-sies. Blood goup A sub-

types and Lewis phenotypesofthe donors were determinedbytheroutine hemagglutinationtest. Twenty

A1 secretorand 8 A2 secretorindividuals were usedinthis study. Specimensofthe thymus from5 Al and

3 A2 donors were also examined. The specimenswerefixed in 10% formalin, embeddedin paraffin and

serially sectioned at 51m. The experiments were performedas previously described using monoclonal

anti-A or -H antibodies, and blood groupA or H specific lectins conjugated with horseradish

peroxidase(HRP)**. Monoclonal anti-A and -A1(type 3 and 4 specific) antibodies were purchased from

Biotest, Germany. Anti-H(type 1 and2 chain specific) antibody was obtainedfromChembiomed,Canada.

HRP-labelled Helix pomatia agglutinin(HPA), Dolichosbiflorus agglutinin(DBA) and Ulex europaeus

agglutinin I(UEA)were purchased from E.Y.Laboratories, USA.Following incubation with antibodies

andlectins,tissue sites reactive with thereagentswerevisualizedusing aStrept-Avidin Biotinimmunostain-

ing kit(Nichirei,Japan) and/or diaminobenzidine-H,O,medium.

Results

Hassall's corpuscles

The Hassall's corpuscles from A1 secretor individuals showed good reactivity with anti-A, HPA and

DBA,and relatively weakwith anti-A1 and UEA.Weakornostainingwas observedwith Anti-H. The

Hassall's corpuscles from A2 secretors were clearly stained with anti-A and-H antibodies. Theyalso

reacted with HPA and UEAbutnot with anti Al and DBA.

Sublingual gland

Nearly all the mucouscells from A1 individuals were stained with anti-A, HPA,DBAandUEA.Anti-

H antibody exhibited good reactivity with a small numberofthe mucouscells and no reactivity with

the remaining cells showing a mosaic distribution pattern of H antigen. Although the mucouscells

from A2 individuals wereclearly stained with anti-A,-H, HPA and UEA, DBAexhibited feeble orno

reactivity with these cells. Anti Al antibody showednoreactivity with the mucouscells in the sublin-

gual gland. No positive reactions were recognized with these reagentsin the serouscells ofthe glands.

Tracheal gland

In the mucouscells of the tracheal glands, the reactivity with monoclonal antibodies and lectins was

essentially the sameas that observed in the sublingual glands exceptthatDBAshowed good reactivity

with the mucouscells from both Al and A2 grouns. Theserouscells of the tracheal glands exhibited
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no reactivity with the reagents usedin this study.

Lingual gland

The mucouscells in the posterior lingual glands from A1 individuals showed homogeneousstaining

with anti-A, HPA, DBA and UEA.Anti-H antibody exhibited feeble or no staining with thesecells.

The serous cells in von Ebner's glands showedstrong but mosaic reactivity with these reagents includ-

ing anti-H antibody. The mucouscells fromA2 individuals exhibited amosaic reactivity with anti-A,

HPAand DBAand homogeneousreactivity with anti H and UEA. Theserouscells in von Ebner's

glands from A2individuals exhibited essentially the samereactivity with these reagents except that

DBAshowedfeeble reactivity.

Endothelial cells of blood vessels

Endothelial cells from A1 individuals were strongly stained with anti-A and HPA, feebly with UEA

and not with anti-H, whereas cells from A2 individuals were clearly stained with anti-H and UEAas

well as anti-A and HPA. DBAexhibited no reactivity with these cells from both Al and A2 individuals.

Theresults obtained in this study are summarizedin Table 1.

Discussion

The differences in the chemicalnature ofAl and A2 erythrocytes has been defined.In the Al phenotype,

the determinantstructure ofA antigen is found on type 1, 2, 3 and 4 core structures. However,the corre-

spondingstructure in the A2 erythrocytesis found only on type 1 and2, and is less abundant”.

Theresults obtainedinthis studyindicate thatthepattern ofexpression ofA andH antigen varies between

the organsand is complicated. Since theAtype3 or4 determinants recognizedby anti-A1 have been found

on glycolipids”, these antigens were presumedto be lost during the embeddingprocess.In fact, the anti-

A1 antibodyusedin this study exhibited no reactivity with the secretory cells, endothelial cells and eryth-

rocytes butreacted with Hassall's corpuscles fromA1 donors. The anti-H usedinthis study, which recog-

nizes type 1 and/or2H antigen,exhibitedlittle orweakreactivity withthemucouscells oftracheal glands,

sublingual glands, and posterior lingual glands from A1 donors, and showed goodreactivity with those

fromA2donors. Theseresults indicate that nearly alltheH antigens were converted into A antigensin the

mucouscells ofAl phenotypes while substantial amounts ofH antigen remained unchangedin A2 phe-

notypes. Theserouscells in von Ebner's glands from both A1 and A2 individuals were stained with anti-

A and -H, showing a mosaic-like pattern. This result may indicates the presence of a mechanismforin-

hibiting the conversionofH antigeninto A antigen in von Ebner's glandsas observed in the serouscells

of the submandibular glands. Here only the H antigen was expressed irrespective of the ABO group but

dependentonthesecretorstatus ofthe individual”.

The reactivity with HPA or DBA varied amongthetissues and organs, as seen in Hassall's corpuscles,

secretory mucouscells, von Ebner's glands, endothelial cells. DBA did not react with endothelial cells

from both Al and A2 donors, and showedgood reactivity with secretory cells from A1 donors, weak to

moderate reactivity with secretory mucouscells from A2 donors and feeble reactivity with the serous

cells ofvon Ebner's glands and Hassall's corpuscles fromA2 donors. On the other hand, HPA and anti-A

showed intensereactivity with these cells from both A1 andA2 individuals. These differencesin staining

intensity may be explained by differences in binding specificity of these lectins and structurural differ-

encesofthe A antigensat each tissue site. Torreset al.” and Bakeret al.” reported that HPA has six car-

bohydrate bindingsites and exhibits much broaderspecificity for terminal GalNac than DBA which has

only two carbohydrate bindingsites. Since it seemsthat nearly all the H antigens are converted into A

antigens in the secretory cells from A1 donors but remained unchanged in A2 donors, more A antigens

are present in tissues from Al donors than those from A2 individuals. Thus, the present results may be

alternatively explained simply by a difference in the amount ofA antigensat each tissuesites.

Theresults ofthe present study also showed thatnearly all theH antigens in the endothelial cells from

A1 donors maybe converted into A antigen while substantial amountofHantigens remained unchanged

in A2 individuals.
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Althoughanti-H did not stain the mucouscells in theposteriorlingualglands and tracheal glands from Al

donors, UEA showed moderate to weak reactivity in these cells. This result indicates that UEA reacts

with at least two different types of teviinal fucose residue in the mucouscells; one is the UEAspecific

residue whichis unreactive with anti-H,andthe otheris the terminal residue ofH antigen recognized by

the anti-H used in this study.

Theresults obtained in this study showedthat the expression of A and H anti-gensin selected tissuesis

different between Al and A2individuals.

Table 1. Staining with monoclonal antibodies and lectins in various human tissues
from blood group Al and A2 secretor donors.

Hassalls Sublingual =Tracheal Posterior Ebner's Endothelial
corpuscles gl. gl. lingual gl. cells

Blood groupAl A2 Al A2 Atl =A2~ AI~ A2 Al A2 Al A2
Reagents

MoAB-A ++ ++ +4 +4 ++ ++ ++ #44 ++ ++ ++ ++

MoAB-Al — — — — — — — _ — — _— _

MoAB-H W ++ M ++ 0 + — M M + — +

HPA ++ ++ ++ ++ #+4+ +++ ==++ M ++ ++ ++ ++

DBA + — + M + + + M M W — —

UEA Ww +4 ++ ++ W + + + + + W +

MoAB;monoclonal antibody, ++;intense reactivity, +;positive reactivity,

-;negative reactivity, W;weak reactivity, M;mosaic pattern,

Summary

The expression of blood group antigens in selected tissues from blood group Aland A2 donors was ex-

aminedusingmonoclonal anti-A,-H antibodies and blood groupA orHspecific lectins. Monoclonal anti-

A antibody and HPA showed good reactivity with secretory cells of salivary glands and tracheal glands

from both Al and A2 donors. Endothelial cells and Hassall's corpuscles were also stained bytheserea-

gents. DBA showed goodreactivity with these cells from Aldonors and with mucouscells of tracheal

andposteriorlingualglands fromA2donors. However,itreacted feebly withthe serous cells ofvonEbner's

glandsand exhibited no reactivity with Hassall's corpuscles from A2 donors. Endothlial cells from both

A1 and A2 donors did not stain with DBA. Monoclonal anti-H antibody showedbetter reactivity with

endothelial cells from A2 donors than those from A1.
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