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Abstract The protective ability of gastric mucins maradication. The patterns of glycosylation of gastric mu-

depend largely on their oligosaccharide chains. We ewahs vary in different gastric compartments and are re-

uated the effects dfi. pylori infection on the glycosyla- versibly altered byH. pylori infection. These alterations

tion of gastric mucins. Gastric biopsy specimens from &tay affect the protective functions of gastric mucins.

H. pylori-infected patients before and after cure oftthe

pylori infection and 8 normal uninfected volunteers weiey words Helicobacter pylori - @stric mucin -

examined by immunostaining for simple mucin-type glymmunohistochemistry - Gastric mucosa - Glycoprciein

coproteins and blood-group-related antigens bearing type

1 chain backbone. The immunoreactivity in different

gastric compartments was evaluated. Simple mucin-tylpéroduction

glycoproteins and blood-group-related antigens were ex-

pressed in surface mucous cells. Simple mucin-type g@astric mucins form a continuous gel layer covering gas-

coproteins showed antrum-predominant expression tiic mucosa and are believed to play an important part in

normal volunteers and were found in significantly fewéhe protection of gastric mucosa from noxious agents [1].

surface mucous cells in infected patients than in norniglicobacter pylorj the major aetiological agent of

volunteers; their expression was restored after eradichronic gastritis and peptic ulcer disease, is found both

tion of H. pylori. Sialyl Lewi¢ and Lewi§ were ex- in the mucous gel layer of the stomach [21, 22] and at-

pressed in fewer surface mucous cells after than beftaehed to the gastric surface mucous cells [21, 22]. One

of the possible mechanisms through whithpylori may

H. Ota - D.Y. Graham - R.M. Genta _ injure the gastric mucosa may be by impairing the effec-
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Studies on the effects ¢i. pylori infection on gastric
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Fig. 1 Initial step of biosyn

thetic pahways for the brma-
NeuAco2-6GalNAcal1-R -

tion of mucus gycopmoteins

. Sialyl Tn
(O-mucins} Y

Ser:serine
Thr:threonine
Gal: galactose

GalNAc: N-acetylgalactosamine
NeuAc: N-acetylneuraminic acid
Gal-T: galactosyltransferase

SA-T: sialyltransferase

Fig. 2 Biosynthetic pthways
for the brmation of Hood
group related antigns beang
type 1 hain ba& bone
(Fucfucose Gal galactose

GalNAcal-Ser/ Thr —————————— Gal31-3GalNAca1-R

GalNAc N-acetylglactosa
mine, NeuAcN-acetylneur
aminic acid Fuc-Tfucosyt
transerase Gal-T galactosyd
transkrase GalNAc-T N-acetyl
galactosamiyltranskrase
SA-Tsialyltranskrase;

Le enzyme
{a1,4-Fuc-T)

GalB1-3GIcNAcB-
lal-4
Fuc

Le?

al,3-GalNAc-T

GalNAca1-3Galp1-3GIcNAcR-

lal-2
Fuc
Type1 A

affect their dility to maintain an d&ctive piotectve bar
rier in the stomdt.

We set up theypothesis thiathe efects ofH. pylori
on the potective function of @stic mucus ae medided
by altertions induced ¥ the inkction in the gicosyla
tion patem of carbolydrates moieties in @stic mucins.
To test this hipothesis w studied the>gression of ok
gosactalide antigens in the gstic surface nucous cells
of noninfected nomal wluntees andH. pylori-infected
paients, both beafre and after successfuetment. W\
used mondonal antibodies gainst simple racin-type
glycopmteins (Tn, siall Tn and Dmsen-Fiedeneich
antigens) and lod-goup-relaed antigns bedng type
1 chain ba&bone GaP1-3GIcNAc-R (type 1 bain pe-
cursor, Lewis?, sialyl Lewis2 and LavisP).

Patients and Methods

H. pylori-infected p&ents who undervent endoscopicxamindion

at the Unversity Hospital of Shinshu Uwersity Sdool of Medi

cine betveen 1995 and 1996age informed consent to eolfment
in this stug. At the initial endoscop duiing which the dignosis
of H. pylori infection was esthlished two biopsy specimensere

obtained fom one site in the amtr greder cuvature dose to the
pylorus and fom one site in thergaer cuwature in the egion of

the upper midle copus. One specimendm the antim and one
from the copus were used dr the cultue ofH. pylori. The emainr

ing biopsies wre used dr histol@ical examindion.

a2,6-SA-T R p1,3-Gal-T
Tn |
Branching
and
Elongation
Galp1-3GIcNACR-
Type 1 precursor
Se enzyme a2,3-SA-T
(a1,2-Fuc-T)
Galp1-3GIcNACp- NeuAca2-3Galp1-3GIcNACB-
latl-2 Sialyl Le ©
Fuc
Type 1 H
al,3-Gal-T Le enzyme Le enzyme
(a1,4-Fuc-T) (a1,4-Fuc-T)

Galo1-3Gal1-3GlcNACB-
lal-2
Fuc

Galp1-3GlcNACB-
lal-2 lal-4
Fuc Fuc

Leb

NeuAca2-3Gafp1-3GIcNACS-
lal-4
Fuc

Type 1B Sialyl Le @

Ead paient was teaed with a 2-veek couse of oal adminis
tration of lansopazole (30 mg/day), amaicillin (1,500 mg/dg),
and darithromycin (600 mg/day). A second endoscgpwas pef
formed 4 veeks after completion of the antindial treament,
and an identical biopsy ptocol was bllowed

Twenty successfufl treaed paients (6 with @stic ulcer, 8
with duodenal ulcer3 with gastoduodenal ulcer and 3 with
chronic actve gastitis) enteed on this stug and will be eferred
to as theH. pylori-infected p#ents. All these 20 pients were
positive for H. pylori accoding to both histolgical examinaion
and cultue bebre treament and became gative accoding to
both histolgical examindion and cultue after teament. W se
lected the cases thaere na@ative for intestinal metalasia on his
tological examinaion.

In addition, we studied 8 nanal wluntees from the popula
tion of non-inkcted subjectsvailable & the Houston XMC.
These peviously descibed subjects [17] had neither subjeeti
nor objectve eszidence of gstointestinal diseasdad neative se
rology for antiH. pylori antibodies, ngative uea beéh tests, and
no viside omanisms in ap of the biopsy specimensamnined
From eat of the nomal wluntees we studied one sectioncim
the antal greder cuwvature dose to the plorus and one &m the
greder cunvature in the egion of the upper midle copus.

Table 1 shavs details of ge, s and diseasef pdients and
nomal wluntees.

Biopsy specimensof histolayical examinaion were fixed in
20% huffered formalin solution immedigely after thegy were ob
tained and then dgHrated in 100% ety alcohol, deared in xy
lene and embeded in paaffin. Haemaoxylin and eosin staining
was useddr histolaical examindion.

Seiial pasmffin sections (31m thick) were stained with ind&ct
immunopebxidase stainingdr H. pylori [21], for simple nucin-
type carbokdrate antigens [Tn, siall Tn and Dmsen-Fieden



Table 1 Clinical daa of nor
mal wvluntees andH. pylori-
infected p&ents
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Normal wluntees

H. pylori-infected p#ents

Secetors Secetors Nonsecetors
Gastic ulcer 2 4
Duodenal ulcer 7 1
Gastoduodenal ulcer 2 1
Chronic actve gastitis 3 0
Male 2 12 5
Female 6 2 1
Total 8 14 6
Mean @e (+ SEM) 42.1+3.5 34.4+2.7 41.0+7.3
Table 2 Sources of antibodies used in this syi:d
Antibody Clone Source Final dilution
Tn HB Tnl DAKO (Capenteia, Calif.) %100
Sialyl-Tn HB STnl DAKO x100
Thomsen-Fiedeneich HB T1 DAKO x100
Type 1 dain pecusor K21 SIGNET (Dedham, Mass.) x100
Lewis2 T174 SIGNET x100
Sialyl Lewis?2 1116-ns-19-9 SIGNET x100
LewisP T218 SIGNET x100
H. pylori (rabbit poly clonal) DAKO x50
Blood goup A (type 1 & 2 bain) 81FR2.2 DAKO %100
Blood goup B (type 1 & 2 hain) 3E7 DAKO x100
Blood goup H (type 2 hain) 92FR-A2 DAKO %100
Horserdish peoxidase-ldelled DAKO x100
anti-mouse imranaglobulin
Horsemdish peoxidase-ldelled DAKO x100

anti-rabbit immunaglobulin

Table 3 Staining scoes br simple nucin-type gycopmoteins and antigen, Preltype 1 dhain pecuisor, Le2 Lewis?, SLe sialyl Lew-

blood-goup-relaed antigns beang type 1 tain ba& bone in is3 Leb Lewisb)
gastic biopsy specimensS{Tnsialyl Tn, T Thomsen-Fedeneich
Tn STn T Prel SLe2 Leb
Antrum
Secetors
Normal wlunteer (=8 biopsy) 1000/ 30 (3)  100/1.5(1-2) 25/0(0-0.5) 13/0(0)  13/0(0) 13/0(0)  88/2(1-3)

H. pylori gastitis (n=14 biopsy)
Pretreament
Postteament

Non-Secetors

H. pylori gastitis (n=6 biopsy)
Pretreament
Posttreament

Cormus

Secetors

Normal wlunteer (=8 biopsy)

H. pylori gastitis (n=14 biopsy)
Pretreament
Postteament

Non-Secetors

H. pylori gastitis (n=6 biopsy)
Pretreament
Posttreament

21/ 0 (Oy*

17 /0 (0)
100/3 (3)*  100/2(1-3)*
63/1(0-1.5)  63/1(0-1)
0/0(0# 0/0(0#
14/0(0) 43/0(0-1)*
0/0(0) 0/0(0)
17/0(0) 33/0(0-1)*

29/0(0-1¥*
100 / 2 (2-3)** 100/2(1-2)**

50/0.5(0-1) 83/1(1)

21.4/0(0)
29/0(0-2)

21/0(0)
7/0(0)

100/1.5(1-2) 83/1(1)

13/0(0) 13/0(0)
14/0(0)  29/0(0-3)
29/0(0-3)  29/0(0-3)
17/0(0)  100/3(3)

50/0.5(0-1) 100/3(3)

43/0(0-3) 29/0(0-1)
43/0(0-3)

83/2.5(1-3)100/3(3) 100/2(1-2)
100/3(3)

13/0(0)
29/0(0-3) 29/0(0-3)
29/0(0-3) 21/0(0)

100/3(3) 100/3(3)
100/3(3)

100/3(3)

0/0(0) ~ 100/2(2-3)*

100/3(3)

0/0(0)*  100/3(3)

13/0(0)  100/2.5(1.5-3)

100/3(3)
100/2.5(2-3)*

100/3(3)
83/1(1-2)**100/3(2-3)*

Scoes Dr staining vere anaysed ly the Mann-Witney U-test
(nomal wluntees vs petreament: # P<0.05,## P<0.01) and i
(petregment  vs.

Wilcoxon signed-ank test
* P<0.05; ** P<0.01).

postgament:

aFrequenyg (%) of positve biopsy specimens
b Median scoe with the intequatile range in paentheses
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reich (T) antigen] (Table 2, Hg. 1), or for bood-group-rkelaed an
tigens bedng type 1 dain ba&bone (type 1 lsain pecusor,
Lewis?, sialyl Lewis? and Levist; Table 2, Hg. 2). Briefly, endge-
nous peoxidase vas Bocked in all slides § incubding with 3%
hydrogen peoxide for 30min. Tissue sections &re then pepared
for pretreament with 0.2% typsin (Sigma, St. Louis, Mo.pf im-
munostaining &r H. pylori [21] or prepared for antigen etrieval in
a steamer (Bldc & Decker HS90, Shelton, Conn.pif 30 min in
0.01 mol/l citrate kuffer (pH 6.0) for immunostaining ér simple
mucin-type carboydrate antigens or ér blood-goup-relaed anti
gens bedng type 1 bain bag&bone Prliminaly expeiments e-
vealed thasteameretrieval enhanced the imamoreactvity of tis-
sue sectionsoff monodonal antibodies used in this stydespe
cially for monodonal antibodies gainst simple mcin-type carbe
hydrate antigens. After petreament with typsin or antign retri-
eval in a steametthe slides wre incub&ed with pimary antibod
ies for 2h. Slides vere then icubed with hoserdish peoxidase-
labelled second antibgdfor 30 min. Visualizaion of immuno-
staining vas perérmed with diaminobenzidine as a substr and
the tissue sectionsexe countestained with haentaxylin, dehy-
drated and mountedSpeciications of the antibodies empled in
this stug are listed in Bble 2.

Negative contols were obtained  omitting the pimary ant-

body. Red lood cells and endothelial cells in the biopsy spe

mens vere used as inteal positve contpls for bood goup A, B
and H substances. Slidespared from colon adenocaimoma tis
sue vere used as posi contols for Tn, siay Tn, T, Lewis?, siat
yl Lewisa and Levis®.

The degree of staining of the swa€e nucous cells with specif
ic carbolydrate antiggns vas scoed semiquantitavely as 0 (nga-
tive), 1 (less than one-thirof the surice nucous cells), 2 (mer
than one-thid, but less than te-thirds of the sudce nucous
cells) and 3 (mar than tve-thirds of the sudce nucous cells).
The imnmunoreactvity in the supanudear region (Golg region)
was also ealuaed, but not gaded Grading of imnunoractvity
was perbrmed ly a single obseer, who was unaare of the sub

peaed completegl, but monomdear cell infltration still
persisted in biopsy speicmens, albeit witivér density

Tn, siayl Tn and T antigns shwed difuse gtoplas
mic staining in the suaice nucous cells both in the an
trum and in the cqus (Kgs. 3). Tn antign was also de
tected in the suprudear egions of the sudce nucous
cells, mucous nek cells, and ploric gland cells (. 3).
The staining scas of Tn and sigl Tn antigen were sig
nificantly higher in the antm than in the cqus
(P<0.01) (®ble 3, Hg. 3).

Type 1 dain pecussor, Lewis2 and siayl Lewis? were
demonstated as a dffise gtoplasmic staining in the
surface nucous cells in 1 of 8 biopsy specimens both in
the antum and in the cqus. In this casewhich was
positive for both Levis2 and siayl Lewis?, Lewisb was
negative. Lewist was demons#ted as a dffise gtoplas
mic staining in the suace nucous cells in 7 of 8 biopsy
specimens im both the antm and the cqus.

The localizéion of simple nucin-type carboydrate

Cémtigans and lmod-goup Elaed antigns beang type 1

chain ba&bone inH. pylori-infected subjects as the
same as in the noral wluntees (Fgs. 4-6).

The staining scas br all thee simple racin-type
carbotydrate antigens did not dfer signifcantly be
tween seator pdients and nonseetor pdients (Table
3).

Before treament the staining sces br both Tn and
sialyl Tn antigens vere signifcantly lower than those
found in nomal wluntees either in the aniim or in the

jects’ H. pylori staus and tinical group, and of the antibodiesCOmuUs P<0.01; Bble 3, Hg. 4A).

used To validae the gading methodall specimens eare gaded
twice, on two seoarte occasions. filere was no signitant inta-
obsever varation.

The subjects’ seetor staus for bood goup substance as de

temrmined ly staining the gstic surface nucous cells in the tissue

sections with mondonal antibodies gainst Hood goup A, B
and H antigns (Bble 2), as peviously reported [9, 16]. In se&
tors the surice nucous cells xpress ABH Hlood goup sub
stances; in nonseetors these substancesarot epressed

The Mann-Witney U test was used to comparthe staining

After treament, the staining sces br Tn and siall
Tn antigens vere signifcantly increased andestoed to
ward the nomal pdtem in the antum, in both se@tors

Fig. 3 Expression of Tn antign in the g@stic mucosaA in the an »
trum andB in the copus of a namal wlunteer Gastic surface
mucous cells she immunoreactvity for Tn antign, and its de

scoes br carbolydrate antigns of nomal woluntees in the an 9rée_of &pression is higher in the anotn (A) than in the cqius

trum and copus and to comparthe staining sces br carboly-

(B). Tn is also localied a the suparudear egion (Golg region)

drate antigens of nomal woluntees and those of pients. Because ©f the pyloric gland cells and wrcous nek cells @rrows). Immu-
of ethnic diferences in mod-goup-rlaed antigns bedng type nostaining with HB Tn-1, aginal magnification x5C

1 chain ba&bone [11, 12], oyl the staining scas of simple ra-

Fig. 4 Expression of Tn antign in the gloric mucosa of a p#ent

cin-type antigns vere compaed when ve assessed the stainingnfected withH. pylori A before andB after teament. Bebre

scokes of the carbgfdrate antigens in nomal wluntees and pa
tients. The Wicoxon signed-ank test vas used to comparthe
scoes bebre and after gament. Staining sces ae nonpaamet
ric and ae thus pesented as mediamther than mean alues.
Nonsignifcant results a8 summaized in Teble 3.

Results

All 8 normal wluntees were secetors. Among the pa
tients withH. pylori, 14 were secetors and 6 re non
secetors (Table 1).

treament @A) Tn is localizd d the supanudear region (Golg re-
gion) of the surice nucous cells andyporic gland cells. After
treament ) mucus of surice nucous cells presses immnore-
actvity for Tn antigen. Immunostaining with HB Tn-1, dginal
magnification x5C

Fig. 5 Expression of Lavis2 antigen in the fundic mcosa of &H.
pylori-infected p&ent A before andB after teament. The surbce
mucous cells xpress stong imnunoreactvity for Lewis? antigen
irrespectie of treament. Imnunostaining with T174, dginal
magnification x5C

Fig. 6 Expression of sigll Lewisa antigen in the fundic mcosa
of aH. pylori-infected pent A before andB after teament. Be

Before treament ofH. pylori, every biopsy specimens fore treagment @, sefal section fom same kock as deicted in

from theH. pylori-infected p#ients shwed dronic ac
tive gastitis in which thee were various dgree of neu
rophil infiltration in adlition to monowmdear cell infl-
tration. After treament of H. pylori, neuophils dis@-

Fig. 5A) the suréce nucous cells press stong immunoreactvity
for siayl Lewis? antigen. After teament @, seral section fom
same Iock as deicted in kg. 5B) the suréce nucous cells lose
immunoreactiity for sialyl Lewis? antigen. Imnunostaining with
1116-ns-19-9, aginal magnification x5C
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(P<0.01) and nonseetors (P<0.05; Table 3, Hg. 4B); in
the copus ony the staining scer for sialyl Tn antigen
shaved a signitant incease andecovery toward the
nomal pdtem in both se@tors (P<0.05) and nonseer
tors (P<0.05) (Table 3).

Specimens posite for type 1 bain pecusor were
also positve for Lewis? and specimens posié for siat
yl Lewis? were also positie for Lewis? in all biopsy
specimens befe and after gament in both seetors
and nonsea@tors. The staining scas br all these tlee
blood-goup-rklaed antiggns beang type 1 bain ba&-
bone vere signigfcantly higher in nonseetor pdients
before and after #ament (TBble 3). Lavist was positie
in all specimens in both setors and nonseetors (Ta-
ble 3).

After tregment the staining sces br type | dain
precusor and Lwis? had not bangd signifcantly (Table
3, Hg. 5), hut the staining sces br sialyl Lewis? had
deceased signitantly in nonsecetors (Table 3, Hg. 6)
and the staining sces br LewisP had deceased signif
cantly in both seagtors and nonseetors (Table 3).

Discussion

The histobemical déa obtained in this stydindicae
that the epression of carboidrate antigens in the gs
tric surface nucous cells is alted by infection withH.
pylori. Our esults also shw tha the patem of expres
sion of carboldrate antigens in the gstic suriace nu-
cous cells dffers betveen the antm and the cquus.

Tn and siall Tn antigens shwed antum-predomi
nant epression in nanal wluntees. This finding is
consistent with theeport tha in pig gastic mucins the
average length of oligsactatide chains is shder in the
antum than in the cqus, and the wight @tios of car
bohydrate to potein ae lower in the anwim than in the
compus [18]. These indings sugest tha mucous gyco-
proteins m& be less highyl glycosylded in the antrm
than in the cgius. Considéng tha oligosactarde
chains plg important oles in the potectve functions of
the @astic mucins [25, 29], it is likly tha the mucous
gel layer covering the @stic mucosa of cquus and an
trum ma have different levels of potectve aility, or
may have different functions.

After treament br H. pylori, the deceased wpres
sion of Tn and sigl Tn antigens in @stic mucosa ofH.
pylori-infected p#ents inceased to almost noal lev-
els. This could &plain the inconsistentrfdings when the
possille influence of micosal infammdion on the &-
pression of these antgs in @apaently nomal gastic

ports the inceased gicosyldion. Since oligsactaiide

chains contibute to the viscosity of otins [20, 24], an
increase in glcosyldion of gastic apomucins would ce

incide with the inoceased viscosity ofggtic mucin inH.

pylori-infected stomdt, as eported peviously [8, 15].

This could alsoxplain why H. pylori has been shn to

have different efects on mcin viscosity in vito [23]

and in vio [15]. To darify the dhange in the &pression
of Tn antigen, it will be necessgrto perbrm biochemk

cal anaysis of oligpsactaide dhains of gstic mucins

and to measer the actiity of aGalNAc-transkrase

which forms Tn antign [3] (Ag. 1).

We confrmed the incgased xpression of LeisP in
theH. pylori-infected gstic mucosa [3], a phenomenon
consistent with a posdié role for LewisP in H. pylori
colonizdion [2]. Although LevisP has beengported to
be neative in nonse@tor stomals in Caucasian stb
jects [6], in our stug LewisP was epressed in thedveo
lar epithelium of &panese nonseetors. The similar eth
nic differences in the)gression of lbod goup antigns
have been eported in the saliary gland cells. In a styd
by Tanegashima et al. [26], x@ression of the type 1
blood goup antigns vas pesent in saliary mucous
cells from XJpanese nonsesors, hut absent fom the
comesponding cells obtainedofn Geman nonse@tors
[26]. The «pression of LwisP in Japanese nonsestors
may be elaed to the &ct tha Japanese nonsestors ae
reported to be homozyaus br a missense allele-setor
gene which encodesa(l,2)-fucosyl-tansterases with
2—-3% of the actity of the wild type [12]. In contst,
the Caucasian nonsetors ae homozygus br an en
zyme-inactvating nonsense allele-setor gene [11].
Thus, nutant secagtor gene €6 in the &panese could
synthesie type 1 goup H substancevhich is an acge
tor for Le enzymeSince L&visP is one of the putave re-
ceptors for H. pylori expressed on astic surface nu-
cous cells [2], ethnicrgups with the missense allele
the secetor gene might be mer suscptible to H. pylori
infection than those with the nonsense allele

The epression of siall Lewis2 was signifcantly in-
creased in theH. pylori-infected @stic mucosa. The
biosynthesis of sigl Lewis? requies the adition of
sialic acid ly a2,3-siayltranskrase to the type lhain
precussor to synthesi siayl Lewisc and the subsequent
addition of fucose B Le gene-encodedil,4-fucosyi
transkrase (Le enzyme) to sidlLewisc [30] (Fig. 2).
However, Lewisais synthesied by the adlition of fucose
to type 1 pecussor by Le enzyme [30] (fg. 2). The pa-
tem of the epression of Levis? did not hang following
successful gament ofH. pylori infection; this sugests
tha the acWity of Le gene-encodedil,4-fucosyltans

of

mucosa and foonic gastitis was not takn into account ferase is pobably stable. We speculte tha the inceased

[4, 5, 13]. The lowver dgree of epression of Tn and sial
yl Tn antigens inH. pylori-infected pents mg be &-
plained either ¥ increased glcosyldion, leading to the
masking of pecuisor antig¢ns (kg. 1), or by suppession
of the biosynthesis of Tn angg, leading to undglyco-

expression of siafll Lewis? in theH. pylori-infected nu-
cosa my be elded to an inaase in the adtity of
02,3-siayltranskrase This hypothesis is suppted by
the biohemical fnding tha the epression of siall
Lewis?in both nomal and catinoméaous tissue of stom

sylaion of the nucin gopiotein. The pesence of type 1 ach and colon is not completetegulated by Le gene-en

chain carbofdrates in H. pylori-infected p#ents sup

codedal,4-fucosyltanstrase [7]. In adition, in a colon
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cancer cell lineTNFa has beeneported to incease the 7.Dohi T, Hashigubi M, Yamamoto $Morita H, Oshima M

activity of a2,3-siajltranskrase [14], and TNé& has
also beeneaported to be inaased inH. pylori-infected
gastic mucosa [31]. fius, TNFt may also incease the
activity of a2,3-siayltranskrase in gstic surace nu-

cous cells oH. pylori-infected @stic mucosa. Similar
medanisms mg be involved in the egulation of expres

sion of simple mcin-type gycoproteins.

Analysis of the gpression of Lais?2 and siayl Lewisa
in the @stic mucosa of nanal gpeaance has yielded
inconsistent esults. Some auth®rreported the Levisa
and siayl Lewis? were present on} in nonsecgtor pa
tients [9, 16], viile othes found the rpression of these
antigens not ont in nonsecetors kut also in se@tors
[19, 27, 28]. D eplain the ldter findings Sakamoto et
al. speculted tha secetors who were heteozygous br
dimomhic secetor genes §dse), had a laver actvity of
the al,2-fucosyltanskrases in the astic mucosa [28].
In our stug, Lewis2 and siayl Lewis? antigens vere de
tected in both seetors and nonseetors. In our seetor
subjects o expressed Leisa and siayl Lewis?, type 1
chain pecussor antign was also detectedrhis patem
of co-expression of type 1lain pecusor antign with
Lewis? and siayl Lewis? is similar to the pem seen in
nonsecetors. This finding suppats the lypothesis tha
al,2-fucosyltanskrases has lger actvity in hetepzy-
gous sectors (Sdse).

In summay, H. pylori infection causes distinct alter
tions in the ptiem of glycosylaion of gastic mucus gy-
copioteins vhich might diange the potective function of
gastic surface nucous @l layer ajainst nxious aents.
These altations ae completel reversed vhen of the in
fection is cued Futther irvestigation of the actiity of
glycosyltanskrase mg provide useful insights into the
regulaory medanisms of gstic mucous gycoproteins;
in adlition, it may contibute to &panding our under
standing of the ghogenesis oH. pylori infection.
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