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Natural carbohydrate-binding antibodies are considered to play a role in host defence against infections and neoplasia.
We aimed to study whether H.pylori infection influences natural immune response to tumor-related T glycotope. A level
of T-specific antibodies in serum of H.pylori-infected and uninfected blood donors (n = 191), patients with gastric cancer
(n = 186) and non-tumor gastric disorders (n = 126) was detected by ELISA using T-disaccharide-polyacrylamide
conjugate as antigen. H.pylori status was evaluated with ELISA and Lewis (a, b) phenotyping of erythrocytes with
monoclonal antibodies. The Se/se status was determined by testing of H-antigen in saliva. Expression of T epitope in
H.pylori was evaluated by immunoblotting. An increased IgG response to T antigen was observed in all H.pylori-in-
fected groups compared to uninfected controls. The differences were significant for patients with gastric cancer and
gastritis (p < 0.05). The H.pylori-uninfected patients with peptic ulcer revealed the lowest level of IgG T-antibody. An
increased IgG response in infected individuals was mostly related to the subjects of Le(b-) phenotype. À decrease of
T antibody level was observed after H.pylori eradication in patients with high level of antibodies before treatment. In
H.pylori extracts, two protein bands (58 kDa and 68 kDa) were immunostained with T epitope-specific monoclonal
antibodies. In conclusion, the H.pylori infection is associated with an increased immune response to cancer-associated
T epitope. This systemic impact appears to be dependent on Lewis phenotype of the host, in part disease type-specific
and might be explained by T epitope expression in H.pylori. These findings suggest that H.pylori may be indirectly
involved in gastric carcinogenesis via modulation of natural cancer-related immune mechanisms.
Key Words: Helicobacter pylori, Thomsen – Friedenreich antigen, host factors, tumor-associated antigens, gastric
cancer, peptic ulcer.

Åñòåñòâåííûå àíòèòåëà ê óãëåâîäíûì ýïèòîïàì ó÷àñòâóþò â çàùèòå îðãàíèçìà ïðîòèâ èíôåêöèé è îïóõîëåâîãî ðîñòà.
Ìû èññëåäîâàëè, âëèÿåò ëè èíôåêöèÿ H.pylori íà óðîâåíü åñòåñòâåííûõ àíòèòåë ê îïóõîëåàññîöèèðîâàííîìó Ò-àíòè-
ãåíó ó ëþäåé ðàçíîãî Lewis-ôåíîòèïà è Se/se-ñòàòóñà. Óðîâåíü Ò-ýïèòîïñïåöèôè÷íûõ àíòèòåë â êðîâè ó H.pylori-èí-
ôèöèðîâàííûõ è íåèíôèöèðîâàííûõ äîíîðîâ (191), áîëüíûõ ðàêîì (186) è ïàöèåíòîâ ñ íåîïóõîëåâûìè çàáîëåâàíè-
ÿìè (126) æåëóäêà îïðåäåëÿëè ñ ïîìîùüþ èììóíîôåðìåíòíîãî ìåòîäà ñ èñïîëüçîâàíèåì â êà÷åñòâå àíòèãåíà Ò-äè-
ñàõàðèä-ïîëèàêðèëàìèäíîãî êîíúþãàòà. Ñåðîëîãè÷åñêèé ñòàòóñ H.pylori îïðåäåëÿëè èììóíîôåðìåíòíûì ìåòîäîì;
Lewis(a,b)-ôåíîòèï — ñ ïîìîùüþ ìîíîêëîíàëüíûõ àíòèòåë; Se/se-ñòàòóñ — ïî óðîâíþ Í-àíòèãåíà â ñëþíå. Ýêñïðåñ-
ñèþ Ò-ýïèòîïà H.pylori îöåíèâàëè ñ ïîìîùüþ ìåòîäà èììóíîáëîòòèíãà. Ïîâûøåííûé óðîâåíü IgG Ò-àíòèòåë íàáëþ-
äàëè âî âñåõ H.pylori-èíôèöèðîâàííûõ ãðóïïàõ ïî ñðàâíåíèþ ñ íåèíôèöèðîâàííûìè; ðàçëè÷èÿ áûëè äîñòîâåðíû äëÿ
áîëüíûõ ðàêîì æåëóäêà è ãàñòðèòîì. Ýòî ïîâûøåíèå áûëî áîëåå âûðàæåíî ó ëèö Lewis(b)-ôåíîòèïà. Ó áîëüíûõ ñ
ïåïòè÷åñêîé ÿçâîé îòìå÷åíû ñàìûå íèçêèå óðîâíè IgG Ò-àíòèòåë. Â ýêñòðàêòàõ ìåìáðàí H.pylori âûÿâëåíû äâà áåëêà
(58 êÄ è 68 êÄ), ñâÿçûâàþùèå Ò-àíòèãåíñïåöèôè÷åñêèå ìîíîêëîíàëüíûå àíòèòåëà. Èçëå÷åíèå èíôåêöèè H.pylori
ïðèâîäèëî ê ñóùåñòâåííîìó ñíèæåíèþ èñõîäíî âûñîêîãî óðîâíÿ Ò-àíòèòåë. Òàêèì îáðàçîì, èíôåêöèÿ H.pylori
àññîöèèðîâàíà ñ ïîâûøåíèåì óðîâíÿ åñòåñòâåííûõ àíòèòåë ê îïóõîëåàññîöèèðîâàííîìó Ò-ãëèêîòîïó. Ýòî ñèñòåìíîå
âëèÿíèå èíôåêöèè îáíàðóæèâàåò ñâÿçü ñ Le-ôåíîòèïîì õîçÿèíà, ÷òî îò÷àñòè ñïåöèôè÷íî äëÿ îïðåäåëåííûõ çàáîëå-
âàíèé è, âîçìîæíî, ñâÿçàíî ñ ýêñïðåññèåé Ò-ýïèòîïà íà H.pylori. Ïî äàííûì èññëåäîâàíèÿ, ïðåäïîëàãàåòñÿ ó÷àñòèå
H.pylori â êàíöåðîãåíåçå ïóòåì ìîäóëÿöèè åñòåñòâåííûõ ïðîòèâîîïóõîëåâûõ ìåõàíèçìîâ.
Êëþ÷åâûå ñëîâà: Helicobacter pylori, àíòèãåí Òîìñåíà — Ôðèäåíðåéõà, ôàêòîðû õîçÿèíà, îïóõîëåàññîöèèðî-
âàííûå àíòèãåíû, ðàê æåëóäêà, ïåïòè÷åñêàÿ ÿçâà.
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Natural immune response to tumor-related carbohy-
drate epitopes is considered to be one of the natural de-
fence mechanisms against cancer [1�4]. The Thomsen �
Friedenreich (T) antigen (Galβ1,3-GalNAcα/β-O-Ser/
Thr) is a blood-group related tumor-associated mole-
cule which is expressed in a majority of carcinomas and
related to invasion, metastasis and prognosis [5, 6]. Natural
antibodies to T epitope (T antibodies) are present in eve-
ry individual. Their synthesis was considered to be de-
pendent on the antigenic stimuli derived from T antigen-
positive intestinal flora [5]. A level of T antibodies is fairly
stable for a given individual but there are appreciable and
unexplained interindividual variations. A dramatic decrease
in serum T antibody level has been observed in patients
with cancer [5�9]. It has been also shown that low level of
T-specific IgM antibodies is associated with an increased
risk for cancer [5, 7].

 We have reported earlier that the individuals suf-
fering from the non-tumor gastric diseases also showed
very low level of IgM T antibodies [9]. This suggests
that anti-T humoral immune response may be altered
by factors unrelated to cancer but associated with non-
tumor gastric diseases. The H.pylori infection is very
closely related to gastroduodenal pathology [10, 11] and
might be one of the operating factors which alter im-
mune response to T epitope.

The blood-group related carbohydrate antigens such
as ABH, H-1, Lewis type 1 and type 2 are expressed in
H.pylori [12�15]. Their expression was shown to be as-
sociated with host inflammatory response to H.pylori [12�
16]. We found recently that serum level of natural IgM
antibody to tumor-related T epitope was dependent on
H.pylori serologic status [17] and related to the Le phe-
notype of the host [8]. Similar associations were shown
for anti-Lewis type 2  IgG antibodies [18].

We hypothesized that H.pylori infection may alter
immune response to tumor-related carbohydrate
epitopes thus modulating natural resistance against can-
cer and host � H.pylori relationships. The aim of this
study was to investigate whether the H.pylori infection
has any impact on IgM and IgG immune response to
tumor-associated T glycotope in blood donors, patients
with gastric cancer and non-tumor gastric diseases. In
addition, a possible link to Lewis (a, b) phenotype of the
host, as well as an effect of the H.pylori eradication were
explored. We report here that the H.pylori infection is
associated with an increased IgG immune response to
T epitope.This impact appears to be host-dependent
and in part disease type-specific. We also present an
evidence that T epitope is expressed in H.pylori.

MATERIALS AND METHODS
Subjects and serum samples. Alltogether 503 in-

dividuals before any treatment were investigated (Tab-
le 1). The patients with histologically verified gastric car-
cinoma were classified according to the histopatho-
logical TNM classification. All patients with non-tumor
gastric diseases underwent upper gastrointestinal en-
doscopy. Biopsy specimens were taken from the an-
tral and corpus mucosa and analysed by Sydney sys-
tem. The sera from patients and randomly selected
blood transfusion donors were separated after blood
clotting and stored at �20 °C until studied.

Antigen preparation for H.pylori serology. A gly-
cine cell surface antigen extraction of H.pylori strain
NCTC 11637 was performed according to [19]. The
strain was grown on Gonococcal agar base/Campylo-
bacter reference agar at 37 °C for 2 days in plastic jars
filled with a gas mixture of 5% O2, 10% CO2 and 85% N2.
A pool of nine different preparations was used as anti-
gen in H.pylori ELISA and immunoblotting.

H.pylori enzyme-linked immunosorbent assay
(HP-ELISA). Serum samples were examined by ELISA
as described earlier [20, 21]. In brief, 96-well flat bottom
microtitre plates (Maxi Sorp, Nunc, Roskilde, Denmark)
were coated with 0.1 ml of antigen (5 µg/ml) per well
and incubated at 4 °C overnight. Alkaline phosphatase
conjugated goat anti-human IgG (Gibco BRL, Life Tech-
nologies, Gaithersburg, MD, USA) and p-nitro-phenyl-
phosphate (Sigma, St. Louis, MO, USA) as substrate
were used. A pool of human IgG (Kabi AB, Stockholm,
Sweden) was placed in each ELISA plate as a positive
control for 100 units as well as H.pylori seronegative refe-
rence serum was run for negative control. The relative
antibody activity (RAA) values were calculated accord-
ing to [22]. RAA values ≤ 25 were regarded as negative.
A specificity of the test has been reported of 97.4% and
a sensitivity � 89.7% [23]. The subjects with �grey zone�
RAA values (26�40) were not included in this study.

T-epitope-related proteins in cell surface mem-
brane extract of H.pylori. Immunoblotting was per-
formed as described earlier [24]. The membranes (Im-
mobilon P, Millipore, Bedford, MA, USA) were treated
with H.pylori seropositive human serum or with T
epitope-specific monoclononal antibodies (MAb). Hu-
man MAb TF1, (IgM), was kindly provided by Dr. B. Jans-
son (BioInvent Therapeutics AB, Lund, Sweden) and
murine MAb 3C9 (IgM) from Dr. H. Clausen (Copen-
hagen, Denmark). Unrelated murine monoclonal anti-
body 19 � OLE (IgM) specific for H type 2 antigen was

Table 1. Characteristics of the subjects and examined parameters 

T-specific antibody Group n Males/females 
(ratio) 

Median age, 
(range) 

H. pylori-positive 
(%) IgM IgG 

Lewis type or 
Se/se status 

Blood donors 191 105/86 (1.22) 49.2 (26�65) 145 (75.9) 191 107 191 
Patients with gastric carcinoma 186 119/67 (1.78) 59.9 (28�79) 134 (72.0) 186 177 77 
Non-tumor gastric diseases: 126 78/48 (1.62) 49.8 (31�76) 101 (80.1) 126 122 84*** 

peptic ulcer disease* 72 47/25 (1.88) 41.3 (27�52) 58 (80.5) 72 72 45 
chronic gastritis** 54 31/23 (1.34) 51.7 (39�76) 43 (79.6) 54 50 39 

Total 503    503 406 352 
* Peptic ulcer disease: duodenal ulcer � 53, stomach ulcer � 19. 
** Atrophic gastritis � 31 patients, nonatrophic gastritis� 23. The patients with a moderate or severe atrophy in any part of the stomach as evaluated by 
Sydney system were considered as having an atrophic gastritis. 
*** These patients with non-tumor gastric diseases were tested for secretor/nonsecretor status (see Methods). Secretors � 68, nonsecretors � 16. 
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a gift from Dr. J. Bara (Villejuif, France). The specifiity of
Mab�s was characterized elsewhere [25-27]. The strips
were incubated with Mab�s overnight at 4°C in PBS �
0.5% Tween-20, washed 3 times with PBS � 0.05%
Tween-20 followed by incubation with alkaline phos-
phatase-labelled rabbit anti-human IgM (1 : 2000) (Dako
A/S, Glostrup, Denmark), or rabbit anti-mouse immu-
noglobulins-alkaline phosphatase (Dako) and developed
with NBT/BCIP substrate (Sigma, St.Louis, MO, USA).

Lewis (a, b) phenotyping and secretor/nonsecre-
tor status evaluation. Lewis phenotyping of erythrocytes
was carried out using anti-Lea and -Leb monoclonal an-
tibody gel system (DiaMed, Switzerland) according to the
instruction of the manufacturer. In patients with non-tu-
mor gastric diseases the Se/se status was determined
by testing of H-antigen in boiled saliva at dilution 1 : 10
using H-specific biotin-labelled lectin UEA-1 from Ulex
europaeus (Sigma) as described by [28]. The method was
compared with Le erythocyte testing in 25 individuals and
the results were identical in 96% of cases among the sub-
jects of Le(a+b-) and Le(a-b+) phenotype. All non-secre-
tors showed OD values below 0.25. No overlapping for
OD values was observed in both groups except 1 donor
of Le(a-b+) phenotype. He was classified as Le(a-b+)/
secretor as detected with MAb but defined as nonsecre-
tor by UEA-I lectin assay. Apparently he belonged to the
so-called �weak� secretors [29].

Determination of serum anti-T IgM and IgG anti-
bodies by ELISA. These assays were carried out as
described earlier [8]. Plates (MaxiSorp, Nunc, Roskilde,
Denmark) were coated with synthetic T-hapten-polyacry-
lamide (PAA) conjugate (Synthesom, Munich, Germany;
10 mol% of carbohydrates) 2 µg/ml in carbonate buffer
50 mM Na2CO3,/NaHCO3 and 0.02% NaN3, pH 9.6 or 1%
BSA in PBS (control wells) at 4 °C overnight. After wash-
ing three times with PBS-Tween (0.13 M NaCl, 8 mM
NaH2PO4/KH2PO4, 3 mM KCl, 0.02% sodium azide,
pH 7.2, 0.05% Tween 20) the plates were blocked with
0.15 ml of 1% BSA in PBS for 1 h at room temperature
(RT) and washed in PBS-Tween. Serum (100 µl) diluted
1 : 500 in PBS-Tween was added and incubated over-
night at RT. The plates were then washed and bound IgM
was detected with 100 µl of alkaline phosphatase conju-
gated rabbit anti-human IgM (Sigma, St.Louis, MO) di-
luted 1 : 500 in PBS-Tween. Following an incubation for
90 min at RT and washing, the plates were developed
with p-nitro-phenyl-phosphate (Sigma), 1 µg/ml in 1 M
diethanolamine buffer, pH 9.8 for 30 min and absorbance
values at 405 nm were registered with Labsystem Multi-
scan MCC/340 (Finland). Anti-T IgG antibodies were
determined by a similar procedure except the plates were
precoated with T hapten-PAA conjugate at 5 µg/ml, the
serum diluted 1 : 50 was incubated for 2 h at RT, and
alkaline phosphatase conjugated goat anti-human IgG
(Gibco, BRL, Life Technologies, Gaithersburg, MD, USA)
1 : 1000 was used. An optical density (O.D.) values of
control wells (PBS-BSA) was subtracted from the values
of the wells coated with the T conjugate and net O.D.
values more than 0.4 and 0.3 were considered as strong
IgM and IgG response, respectively. These cut-off limits

were calculated as described elsewhere [8]. Each serum
was analysed in duplicate. Two reference serum from
weak and strong responders were run in every plate as
internal standards to control the experimental conditions.
The intraassay variations did not exceed 7%.

H.pylori eradication therapy. Eight patients with
duodenal ulcer were treated with a standard one week
triple therapy (amoxycillin 1.0 g, clarithromycin 0.5 g, and
omeprasol 20 mg twice a day) and seven untreated con-
trol subjects were follow-up�ed for 6�24 month. Serum
samples taken before and at different intervals (6�
12 months) after therapy were stored at �20 °C and test-
ed in parallel. The decrease of IgG H.pylori antibody level
(RAA) at 6 month after therapy more than by 50% was
considered as a sign of successful treatment.

Statistical analysis. Statistical comparisons be-
tween the groups were performed by Fisher�s exact test.
Odds ratios (ORs) and their 95% confidence intervals
(95% CI) were calculated to measure an association
between the parameters studied. The difference was
considered to be significant when p < 0.05.

RESULTS
The proportions of H.pylori-seropositive and -nega-

tive individuals did not appreciably differ between the
groups studied (72�80.5%). The changes in IgM and
IgG T-antibody level in relation to the H.pylori serologic
status of patients and blood donors are shown in Fig. 1.

IgM antibody: In blood donors, 58.7% and 76.5%
of individuals were strong IgM responders for H.pylori-
negative and -positive subjects, respectively: p = 0.02;
OR � 2.3; 95% CI � 1.1�4.9). The proportion of strong
IgM responders was not appreciably influenced by
Lewis phenotype except the individuals of Le(a-b+)/
secretor phenotype who showed a significantly higher
response for H.pylori-seropositive subjects compared
to seronegative subgroup (p = 0.004) (Fig. 2A). No sig-
nificant difference was observed between the H.pylori-
seronegative subgroups of various Lewis phenotype.

As compared with blood donors, a highly significant
decrease in the proportion of strong IgM responders
was observed in cancer patients as well as in the pa-
tients with non-tumor gastric diseases irrespective of
H.pylori serology or disease stage (see Fig. 1; Table 2).
Unlike blood donors, a higher proportion of strong re-
sponders in H.pylori-seropositive group was observed
among cancer patients of Le(b-) phenotype (p = 0.038)
compared with the Le(b+) patients (Fig. 2B).

In the group of patients with non-tumor diseases,
the secretors showed the patterns similar to those in
cancer patients of Le(a-b+) phenotype, i.e. very low IgM
response irrespective of H.pylori status. The non-secre-
tors (H.pylori-positive � 10 and -negative � 6) revealed
no strong responders at all. The patients with stomach
and duodenal ulcer showed similar proportions.

Thus both the patients with gastric cancer and non-
tumor gastric diseases revealed very low IgM response
to T epitope compared to blood donors. These differ-
ences were not related to H.pylori status but in part
influenced by Lewis phenotype of the host.
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IgG antibody: The main changes related to the
H.pylori status were noted for IgG antibody level in the
patients with gastric cancer and non-tumor gastric
diseases (see Fig. 1). The H.pylori-seropositive patients
with non-tumor gastric disorders (combined group)
showed a significantly higher proportion of strong IgG
responders (34%) than related seronegative group (8%,
p = 0.007). The same was true for the patients with gastric
cancer: 54.2% and 30.4% for H.pylori-infected and un-
infected patients, respectively; p = 0.004. It is to note
that the H.pylori-seropositive group of cancer patients
did not differ significantly from the related group of blood
donors (p = 0.25) whereas the H.pylori seropositive non-
tumor group showed a significantly lower proportion of
strong responders compared with both blood donors and
cancer patients (p = 0.0007 and 0.002 respectively).
Among the H.pylori-seropositive individuals the lowest
level of IgG T-antibody was found in patients with pep-
tic ulcer disease (25.8% of strong responders). This is
a significantly lower than in related group of cancer pa-
tients (54.2%, p = 0.002) and blood donors (60.3%;
p = 0.00009; OR � 4.4; 95%CI 1.9 � 10.1. The H.pylori
seropositive patients with chronic gastritis did not reveal
such difference from donors and cancer patients. In the
non-tumor group, both the H.pylori-infected secretors
and nonsecretors showed an insignificantly higher pro-
portion of strong IgG responders than related H.pylori-
negative subgroups: 37.3% and 30% for H.pylori se-
ropositive secretors and nonsecretors versus 12.5% and
0% for H.pylori-seronegative secretors and nonsecre-
tors, respectively. This difference was mostly related to

H.pylori-infected patients with chronic gastritis: 12 of 25
secretors (48%) and 2 of 4 (50%) non-secretors were
strong IgG responders. The seronegative subgroups
were too small for comparison (peptic ulcer � 7, chro-
nic gastritis  � 7).

Unlike IgM response, a significantly higher propor-
tion of strong IgG responders was found in H.pylori-
seropositive donors of Le(b-) type (see Fig. 2B) com-
pared with the related seronegative group (p = 0.04).
The H.pylori-infected Le(b+)/secretors showed an in-
crease in IgM T antibody level whereas IgG response
was increased in Le(b-) group of the infected subjects.
The patients with cancer showed a similar trend but
the difference did not reach the statistical significance
possibly due to a small size of the H.pylori-seronega-
tive and Le(b-) subgroups (see Fig. 2B).

The proportion of strong responders did not differ sig-
nificantly between the patients with atrophic and non-atro-
phic gastritis or duodenal versus stomach ulcer. Similar-
ly, no significant difference for IgM antibody level was noted
for the patients at different stages of cancer (see Table 2).
However, the proportion of IgG strong responders was
appreciably higher in H.pylori-seropositive cancer patiens
at all stages of the disease. The difference was signifi-
cant for the patients at stage III and the combined group.

Immunodetection of T epitope-related proteins
of H.pylori by immunoblotting. On blots, both hu-
man (TF1) and murine (3C9) T-specific monoclonal
antibody but not H type 2 antigen-specific control Mab
(19OLE) immunostained two protein bands with mo-
lecular weight ~58 kDa and ~68 kDa (Fig. 3).

Table 2. The proportion of strong responders to T-epitope in patients with gastric carcinoma by stage of the disease 

Stage of the disease* T antibody isotype H. pylori status 
I II III IV 

All stages 

IgM  0 (8)** 10.0 (10) 14.3 (21) 30.8 (13) 15.4 (52) 
 + 13.6 (22) 21.7 (23) 20.5 (39) 14.0 (50) 17.2 (134) 

IgG  42.8 (7) 33.3 (9) 22.2 (18) 33.3 (12) 30.4 (46) 
 + 59.1 (22) 56.5 (23) 64.1*** (39)  42.5 (47) 54.2*** (131) 

* Based on the international TNM classification. 
** The proportion (%) of strong responders; in brackets � the number of patients. 
*** A significantly higher proportion of strong responders compared with the related H. pylori-seronegative groups. 
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Effect of H.pylori eradication. Only 3 of 8 treated
patients were strong IgM responders before therapy.
Two of them were successfully treated and showed an
appreciable (70% and 500%) decrease of IgM T-anti-
body level (OD values). The only IgG strong responder
revealed a 170% decrease after successful treatment.
Three patients with peptic ulcer who were treated un-
successfully and remained strongly H.pylori-seroposi-
tive for 6�12 months after treatment did not reveale ap-
preciable changes in T antibody level and one strong
IgG responder showed further increase of IgG antibo-
dies. Seven untreated individuals (2 � H.pylori serone-
gative and 5 � seropositive) were tested repeatedly
(2�4 times) for IgM and IgG T-antibody level in serum
during 6-24 months. Six of them revealed no appre-
cialbe changes: the OD values did no vary more than
by ± 26%. One subject showed a higher IgM response
with no difference in IgG level. All treated patients were
the secretors.

The data show that the successful treatment of the
H.pylori infection may decrease a level of T-antibody
in some patients. The failed therapy did not alter T an-
tibody level.

DISCUSSION
The changes in T antibody levels were analysed in

two ways: by comparison (i) between the H.pylori-se-
ronegative and -positive subgroups within each group
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Fig. 2. The proportions of IgM and IgG strong responders to T epitope in blood donors (A) and patients with gastric cancer (B) in
relation to H.pylori status and Lewis(a,b) phenotype. P values are shown for significant differences as calculated by Fisher�s exact
test. Le(b-) combined group: Le(a+b-) plus Le(a-b-) individuals
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Fig. 3. T epitope-related protein bands on immunoblots of NCTC
11637 H.pylori strain
The strips were  immunostained with: lane 1: H.pylori seroposi-
tive serum (IgG antibody profile); lane 2: human monoclonal an-
tibody TF1; lane 3: murine monoclonal antibody 3C9; lane 4:
murine anti-H type 2 monoclonal antibody 19OLE (unrelated IgM
isotypic control)
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(donors, patients) to look for a relation of the changes
to the H.pylori infection, and (ii) between the groups for
both infected and noninfected individuals trying to find
putative disease type-specific features.

The IgM response was not closely related to H.pylori
serology. The only difference found was a significantly
higher IgM response in H.pylori infected donors of
Le (a-b+) phenotype compared to uninfected ones. As
compared with blood donors a highly significant de-
crease in the level of IgM T antibody was found in pa-
tients with gastric cancer and non-tumor gastric di-
seases irrespective of H.pylori status, stage of cancer,
Le type or secretory status.

In contrast, a common feature for IgG immune re-
sponse was that the H.pylori-seropositive patients
showed a higher proportion of strong responders com-
pared with the related H.pylori-seronegative subgroups
(see Fig. 1). This difference was observed in all groups
of patients and blood donors reaching the statistical sig-
nificance in patients with gastric cancer and gastritis. The
data suggest that the H.pylori infection stimulates the
IgG immune response to T-epitope. A more pronounced
difference between H.pylori-infected and uninfected
blood donors was observed in those of Le(b-) pheno-
type. Although about 90% of Le(a-b-) type individuals
are known to be the secretors [29] this subgroup dif-
fered from the secretors of Le(a-b+) type who showed
no distinction in IgG response to T antigen between
H.pylori-infected and uninfected blood donors.

Interestingly, some disease type-specific patterns in
T response may also be seen. The H.pylori-seroposi-
tive patients with gastric cancer and gastritis showed the
IgG response similar to that of donors. At the same time,
the H.pylori-seropositive patients with peptic ulcer di-
sease revealed only slight increase in IgG response: a
proportion of strong responders was significantly lower
than in any other H.pylori-seropositive group.

It remains unclear whether a lower level of T-anti-
body in H.pylori-seronegative patients with cancer and
chronic gastric diseases is due to the disease per se or
these individuals have been weak responders prior to
disease development. We did not find any relation of T
antibody level to the stage of cancer. In fact, IgM and
IgG T antibody level in uninfected patients was not de-
pendent on the stage of cancer. In contrast, a higher
proportion of IgG strong responders was mostly found
in H.pylori-infected cancer patients irrespective of the
stage of cancer. This suggests that the changes ob-
served should not be considered as a secondary tu-
mor-induced event. Since a level of natural antibodies
is reported to be fairly stable for years [2, 5] we sug-
gest that there is some kind of enrichment of weak T
responders among the individuals which are predis-
posed to gastric pathology or suffering from chronic
gastric diseases including cancer. An association of
T-antibody level with Le(a,b) histo-blood group phe-
notype suggests a possible genetic background.

Our preliminary data about the decrease of immune
response to T epitope in some patients after H.pylori
eradication further support the idea that an increase in
T antibody level is related to H.pylori infection. The ef-

fect seems to be dependent on an initial level of T an-
tibody and was observed in subjects who were obvi-
ously low responders before being infected with H.pylori
and enhanced their T-specific immune response due
to the infection.

A similarity in an increase of IgG T-response in dif-
ferent groups of H.pylori-infected individuals compared
to uninfected ones suggests an existence of some com-
mon pathway. One of the mechanisms might be an
expression of T epitope in H.pylori, like it has been
shown for many carbohydrate epitopes on bacteria. If
this is the case, an ongoing antigenic stimulation in
H.pylori-infected subjects may lead to an increased
antigen-driven antibody response to these structures
in some individuals. Our findings that cell surface mem-
brane extract of H.pylori contains the protein bands
which are immunostained with T epitope-specific MAb�s
but not with unrelated MAb further support this idea.
We also found that proportion of both bands varied
appreciably in different clinical isolates of H.pylori (un-
published data). Alternatively, H.pylori who lives within
gastric mucus or on the surface of the mucosal cells
and displays the glycosidase activity [30] might induce
an expression of T-epitope, which is normally present
in a cryptic form in normal gastric glycoconjugates of
secretors [31, 32], with the similar sequealae. The gly-
cosylation of gastric mucins has been shown to be re-
versibly altered by H.pylori [33]. An aberrant expres-
sion of Le(x) has been demonstrated in the surface
gastric epithelium of H.pylori-infected individuals [34].
This is in accordance with our findings about the en-
hanced IgG response to Le(x) in infected subjects [18].
We suggest that, in addition to locally in situ operating
mechanisms, the H.pylori infection may be involved in
gastric pathology via modulation of natural immune re-
sponse to tumor-associated carbohydrate epitopes.

We can conclude that H.pylori infection is associat-
ed with a significantly higher humoral immune response
to tumor-associated T epitope. This impact was strongly
pronounced in H.pylori-seropositive patients with any
stage of cancer and in those with chronic gastritis. Our
findings is the first evidence that H.pylori infection may
appreciably modulate humoral immune response to tu-
mor-related T epitope. We also present an evidence that
T-epitope is expressed in H.pylori. Both humoral and
cell-mediated immunity to such simple carbohydrate
epitopes has been shown to correlate with the clinical
course of cancer and with the efficacy of cancer immu-
notherapy with mucin-type vaccines [3�6]. It remains to
be elucidated, whether the systemic impact of H.pylori
infection on immune response to tumor-related T epitope
may work in concert with or contrary to the other in situ
operating mechanisms which are known to be involved
in the pathogenesis of chronic gastric diseases includ-
ing cancer.
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