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Abstract
Background-Once Helicobacter pylori
infection is established, it is difficult to
eradicate despite a persistent systemic
and local immune response. It is not
known whether immunisation can be used
to prevent Hpylori infection in humans.
Aims-To evaluate the effect of the human
immune response on adherence of H
pyloni to gastric cells.
Methods-Human milk from a woman
infected with H pylon and milk from a
non-infected woman were each fractionated by chromatography on DEAE
cellulose. Bacteria were incubated with
either serum, human milk, human milk
fractions, or secretory IgA before incubation with Kato III cells (cells from a
gastric adenocarcinoma cell line). Bacterial adherence to the cells was assessed
using flow cytometry.
Results-Serum from both the H pylon
infected and non-infected women killed H
pylon. This resulted from the action of
complement as heating the serum to 56°C
for 30 minutes abolished the bactericidal
activity. Immunoglobulin fractions from
serum of both infected and non-infected
women did not inhibit Hpyloni adherence
to Kato M cells. Human milk from the
woman infected with H pylon and from
the non-infected woman inhibited binding
of H pylon to Kato III cells by 50 to 70%.
Secretory IgA isolated from human milk
had minimal inhibitory effect on adherence and this was notably less than the
inhibitory effect of whole human milk.
Conclusions-Human milk inhibits adherence of H pylon to Kato III cells and
this inhibition is independent of whether
or not the donor is infected with H pylon.
Secretory IgA has minimal inhibitory
effect on H pylon adherence.
(Gut 1997; 40: 731-738)
Keywords: Helicobacterpylori, adherence, gastric cells,
secretory IgA, human milk, immunoglobulins.

Infection with Helicobacterpylori causes chronic
active gastritis and duodenal ulcer disease. 1-5 It
is postulated that childhood acquisition of the
organism is associated with an increased risk of
developing gastric cancer in later life.6 The

organism colonises the antrum of the stomach
and adheres to gastric mucus secreting cells. It
is found in the intestine in association with
areas of gastric metaplasia.7 Exactly how H
pylon causes disease is not known, but
adherence to the gastric mucosa is thought to
be an important first step in the establishment
of infection. Studies have shown that secretory
IgA (sIgA) can interfere with the ability of
some enteric pathogens to establish infection."' Others have shown that sIgA can
inhibit bacterial adherence.'2 13 An ideal H
pyloni vaccine should probably stimulate H
pyloni specific sIgA antibodies in gastric
secretions, which would prevent H pylon
infection. However, infected individuals elicit a
strong specific systemic and local antibody
response to the infection.'4 15 Despite this
vigorous immune response, H pylon is not
eradicated and unless an infected individual is
treated with a combination of antibiotics,
lifelong chronic infection usually develops. It is
not known whether immunisation can prevent
H pylon infection in humans. Czinn and
Nedrud'6 showed that repetitive oral immunisation with H pylon antigens and cholera toxin
induced a vigorous gastrointestinal IgA anti-H
pylon response in mice and ferrets. Mice can
be protected from infection by H felis by
immunisation with sonicated extracts of Hfelis
given in combination with cholera toxin.'7
Recombinant H pylon urease can also protect
mice from infection by Hfelis.'120 In addition,
passive immunisation with both IgA and IgG
urease specific monoclonal antibodies prevents
H felis infection in mice.2' 22 Thomas et a123
reported that children in The Gambia who
were breastfed by mothers that had high titres
of specific anti-Hpyloni sIgA in their milk were
protected from infection for a longer period
than children whose mothers had lower anti-H
pylon titres. It was postulated that specific
antibodies in human milk passed from mother
to child during breast feeding are protective
against infection by H pylon. However, most
children were infected by 12 months of age.
Our aim was to measure the effect of (1)
human serum, (2) a fraction of human serum
containing immunoglobulin, (3) human milk,
and (4) sIgA from H pylon infected and from
non-infected individuals, on adherence of the
organism to gastric cells to determine whether
infected individuals produce specific antibodies capable of inhibiting adherence.
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In vitro evaluation of the role of antibodies against
Helicobacter pylori in inhibiting adherence of the
organism to gastric cells
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until use. Immunoglobulins were precipitated
from the serum with (NH4)2SO4 and the
BACTERIAL STRAINS
lipoproteins were removed by centrifugation as
Bacteria were isolated from antral biopsy described by Harboe and Inguild.26 The effect
material obtained from children undergoing of whole human serum, serum heated to 56°C
upper gastrointestinal endoscopy. They were for 30 minutes and the immunoglobulin
grown on Columbia blood agar (Gibco, fraction of human serum on adherence of H
Paisley, Scotland) plates containing 7% (vol/ pyloni to Kato III cells was tested by incubating
vol) defibrinated horse blood in an atmosphere the bacteria with the serum or immunoof 5% 02 and 10% C02. Bacteria were globulins for 60 minutes at 37°C before use in
identified as H pylori on the basis of colony the adherence assay.
morphology, Gram stain and the production of
urease, oxidase and catalase. Strains were
stored at -70°C as described previously.24 For IgA
each assay, a vial of bacterial cells was thawed Purified human sIgA and serum IgA were purand cultured on blood agar plates for three chased from Cappel Laboratories (Durham,
days at 37°C under microaerobic conditions. NC, USA). The effect of IgA on adherence of
Bacteria were harvested by rinsing the surface H pylon to Kato III cells was tested by
of each plate with 5 ml phosphate buffered incubating the bacteria with the immunosaline (PBS: Dulbecco's formula A, pH 7-3) globulins for 60 minutes at 37°C before use in
and removing growth by scraping with a sterile the adherence assay.
swab. Bacteria were washed once in PBS by
centrifugation at 3600 g for 15 minutes.
Quantitation of bacteria in suspension was HUMAN MILK
determined by optical density measurement at Human milk was obtained from women in The
450 nm and by viable counts. Appropriate Gambia known to be infected with H pylori.
dilutions of the bacterial suspensions were Human milk was also obtained from a healthy
spread on Columbia blood agar plates, and volunteer in Ireland who was not colonised
after incubation of plates at 37°C under with H pylon as judged by the 13C urea breath
microaerobic conditions for five days, colony test. The presence of specific anti-H pylon IgA
forming units (CFU) were enumerated. The in each of the milk samples was assessed by
strain used for all of these studies was a clinical western immunoblotting. Whole cell lysates of
isolate (PU3) from the gastric biopsy specimen H pylori strain PU3 were run on SDS
of a child with gastritis and peptic ulcer disease. polyacrylamide gels according to the method of
Confirmatory studies were performed with Laemmli et al.27 Proteins were transferred to
five additional clinical isolates: PU11, PU17, nitrocellulose using a BioRad semi-dry transfer
PU37, PU38, and PU40.
blotter. The nitrocellulose was cut into strips
and each strip was blocked with 5% (wt/vol)
Marvel.m (Chivers, Dublin, Ireland) in Tris
CELL CULTURE
buffered saline (TBS) (pH 7-4) containing
Kato III cells are gastric adenocarcinoma cells 0-05% (vol/vol) Tween 20, incubated in
obtained from the American Type Culture human milk diluted in TBS containing 1O% (wt/
Collection, Rockville, Maryland, USA. These vol) Marvel and 0 05% (vol/vol) Tween 20,
were grown without antibiotics in RPMI 1640 washed and subsequently incubated in a 1 in
medium (Gibco) containing 20 mM HEPES 1000 dilution of rabbit antihuman IgA con(N-2-hydroxyethylpiperazine-N'-2-ethanesul- jugated to peroxidase (Dako, High Wycombe,
phonic acid) buffer and 12 mM sodium bi- UK). Blots were developed using the ECL
carbonate supplemented with 10% (vol/vol) system (Amersham, Buckinghamshire, UK)
fetal calf serum in polystyrene tissue culture according to the manufacturer's instructions.
flasks at 37°C. Cells grew both in suspension The effect of each separate milk sample on
phase and attached to the base of the flask. For adherence of H pylon to Kato III cells was
use in adherence assays, cells were scraped tested by incubating the bacteria with the milk
from the flask using a Rubber Policeman for 60 minutes at 37°C before use in the
(Costar, Cambridge, MA, USA) and centri- adherence assay.
fuged at 200 g for five minutes. Cells were
resuspended in RPMI 1640 medium and
counted by microscopy using a haemocyto- FRACTIONATION OF HUMAN MILK
meter.
The milk was thawed and fat removed by
centrifugation at 12000 g for 15 minutes at
4°C. Casein was precipitated from the aqueous
SERUM
phase of the sample by adjusting the pH of the
Blood was collected from children who had milk to 4-6 with 1 N HCI. The milk was left
undergone endoscopy and whose H pylori at 4°C overnight. Precipitated casein was
status was checked by gastric biopsy culture, removed by centrifugation for 20 minutes at
CLO test (Delta West Ltd, Bentley, Australia) 10 000 g at 4°C. The supernatant was dialysed
and histology. The blood was allowed to clot for 24 hours against 0-01 M sodium phosphate
and the serum removed. The serum was tested (pH 7-5) containing 0-1 M NaCl and then
for its ability to agglutinate H pyloni using a fractionated by chromatography on DEAE
standard slide agglutination technique.25 cellulose which was equilibrated in the same
The serum was aliquoted and stored at -20°C buffer. The column was eluted with 0 01 M
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FLOW CYTOMETRY

Adherence of H pylori to epithelial cells was
measured using a FACScan flow cytometer
(Becton Dickinson, CA, USA). By using a dot
plot display of forward and right angle scatter,
the machine was gated to include single cells
and to exclude most cell debris, clumps of cells
and non-adherent bacteria. In total, 10000
gated events were collected and the data were
analysed by using the Lysis software program
from Becton Dickinson. This program produces histograms of each cell sample and
calculates mean channel fluorescence of the
cell population, which relates directly to the
surface density of fluorescently labelled H
pylori adhering to the cell. Results are
expressed as the per cent fluorescent cells (that
is, the per cent positive events or the
percentage of cells with bacteria attached)
calculated from fluorescence frequency
ADHERENCE ASSAY
The adherence assay used in these experiments distribution histograms (the relative number of
was as described previously.28 Bacteria and cells versus the relative fluorescence intensity).
cells were used at a ratio of 200:1. Cells (100 The threshold for positivity was set for each
pl) were pelleted in a round bottomed tube by experiment by flow cytometric analysis of cells
centrifugation at 200 g for five minutes. H without adherent bacteria which had been
pylon' suspended in PBS (100 pl; Dulbecco's stained with anti-H pylon' whole cell antibody
formula A, pH 7 3) was mixed with the pellet and the FITC labelled second antibody.
of cells and the tube was incubated at 37°C for
30 minutes. For inhibition assays, bacteria
were suspended in serum, human milk or IgA STATISTICAL ANALYSIS
as described earlier. Non-adherent bacteria Results are expressed as mean (SD) or mean
were removed by centrifugation through a 15% (SEM) result of at least three experiments.
(vol/vol) sucrose solution. Cells were washed Results were analysed by using the t test.
once in PBS and subsequently stained with a
1 in 200 dilution of a whole cell H pylori
antibody for 30 minutes. The cells were Results
washed twice in PBS and incubated for a EFFECT OF HUMAN SERUM ON ADHERENCE OF
further 30 minutes in 100 [l of a 1 in 80 H PYLORI TO KATO III CELLS
dilution of fluorescein isothiocyanate (FITC) All the serum from individuals infected with H
conjugated goat antirabbit IgG (Sigma). Cells pylori agglutinated H pylon'. No serum from
were subsequently washed twice in PBS and individuals not infected with H pylori agresuspended in 100 [l of 2% (vol/vol) formal- glutinated H pylori. It has been shown that in
dehyde. Adherence was assessed by flow human serum, the alternative pathway of
complement activation, which is independent
cytometry.
of antibody, can be bactericidal for H pylor.29
We therefore heat treated human serum (56°C
for 30 minutes) to inactivate complement
before use in the adherence assay. The adherence of bacteria to Kato III cells was
confirmed by fluorescence microscopy (Fig 1).
Serum from both H pylori infected and from
non-infected individuals notably decreased the
adherence of Hpylori to Kato III cells (Fig 2A).
However, as expected, this decrease in adherence was the result of lack of viability of the
organism after exposure to whole human
serum (Fig 2B). Heat treated serum from both
H pylon? infected and non-infected individuals
had no inhibitory effect on H pylori adherence
(Fig 2A). Likewise, the (NH4)2SO4 precipitates
of the serum samples, which are fractions of
serum containing immunoglobulin, had no
effect on adherence (Fig 2B).
EFFECT OF HUMAN MILK ON ADHERENCE OF
H PYLORI TO KATO III CELLS

Figure 1: Fluorescence photomicrograph of H pylori strain PU3 adhering to Kato III cells.

We tested four different human milk samples
collected from women in The Gambia known
to be infected with H pylori and one from a
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sodium phosphate containing 0-25 M NaCl
at 4°C. Fractions of 3 ml were collected and
the absorbance at 280 nm monitored. These
were analysed on SDS polyacrylamide gels.
Fractions containing IgA were detected by
western immunoblotting. The nitrocellulose
filter was incubated with a 1 in 400 dilution
of goat antihuman IgA conjugated to biotin
(Sigma, Poole, Dorset, UK). Antigen-antibody complexes were detected using an avidinperoxidase conjugate (Sigma). Blots were
developed using 4-chloro- 1-naphthol (Sigma)
as the substrate. The effect of fractions of
human milk on adherence of H pylori to Kato
III cells was tested by incubating the bacteria
with the fractions for 60 minutes at 37°C
before use in the adherence assay.
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Figure 2: The effect of human serum on adherence of H
pylon to Kato III cells. (A) Bacteria were incubated under
microaerophilic conditions with (1) PBS, (2) whole human
serum, (3) heat treated serum, and (4) (NH4)2504
precipitate of serum from a H pylon infected person, and
(5) whole human serum, (6) heat treated serum, and (7)
(NH,)2SO4 precipitate of serum from a person not infected
with H pylori. Serum was used at afinal concentration of
25% (vollvol) and (NHJ2SO4 precipitate at afinal
concentration of 50% (vol/vol). Adherence of the organism
to the cells was assessed by flow cytometry as described in
Methods. (B) Bacteria were incubated under
microaerophilic conditions with (1) PBS, (2) whole human
serum, (3) heat treated human serum from a person
infected with H pylon, (4) whole human serum, and (5)
heat treated human serum from a person not infected with
H pylon. Serum was used at a final concentration of 25%
(vol/vol). At the end of the incubation period, CFU/ml
present in each bacterial suspension was measured. Results
are means (SD) for three experiments.

Figure 3: Western blot ofIgA antibodies to H pylon in
human milk. Lane 1 was probed with sIgA (Cappel
Laboratories) (diluted f in 100). Lane 2 was probed with
human milk (diluted f in 100) from a woman not infected
with H pylori. Lanes 3 and 4 were probed with human
milk (diluted f in 400) from women infected with H
pylon. Lane 5 was probed with IgA (diluted f in 100)
isolated from milk from a woman infected with H pylon.
Left hand figures refer to molecular weight standards in
kilodaltons.
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Figure 4: The effect of human milk on adherence of H
pylori to Kato III cells. Bacteria were incubated under
microaerophilic conditions with (1) PBS, (2-5) human
milk from women infected with H pylori, (6) human milk
from a woman not infected with H pylori, and (7) low fat
woman in Ireland who was negative for Hpylori powdered milk (Marvel) at 37°Cfor 60 minutes before
incubation with Kato III cells. Adherence was assessed by
as judged by the '3C urea breath test. The milk flow
cytometry as described in Methods. Milk was
from the women infected with H pylon incubated
with the bacteria at afinal concentration of 50%
contained IgA which reacted with multiple H (vol/vol). Results are means (SEM) for three experiments.

pylon proteins as determined by western
immunoblotting. The milk from the woman
not infected with Hpylori did not react with any
H pylon proteins (Fig 3). All of these milk
samples inhibited adherence of the organism to and 50% human milk (p<O-Ol). Clearly, as we
Kato III cells (Fig 4). Marvel, a low fat increased the concentration of human milk, the
powdered milk, had no effect on adherence. inhibitory effect on adherence also increased
The difference in adherence of H pyloni cells (Fig 5A). This indicates that other factors in
exposed to 5% human milk was statistically the milk besides the bactericidal activity have
significant compared with the PBS control a role in inhibiting adherence. The effect of
(p=0 003) (Fig 5A). Incubation of H pylon Marvel, assessed for the purpose of comwith 50/o, 10% and 50% human milk had a parison, had no effect on the viability of the
bactericidal effect on the organism which was organism.
reduced by heating the milk (Fig 5B). The
difference in adherence of bacteria exposed to
5%/o heat treated human milk was not significantly different from the PBS control
(p=0-077), suggesting that some of the inhibitory activity is a result of the bactericidal
effect. However, there was no significant
difference in the bactericidal effect of 5%, 10%

FRACTIONATION OF HUMAN MILK

Two human milk samples, one from a woman
infected with H pylon and milk from the
woman not infected with H pylon were
fractionated by chromatography on DEAE
cellulose. We identified the fractions which

Gut: first published as 10.1136/gut.40.6.731 on 1 June 1997. Downloaded from http://gut.bmj.com/ on January 9, 2023 by guest. Protected by copyright.

O 40
0

Effect of antibodies to Hpylori on adherence
l100

735

:iz0. 80

I,

0 70
a)
'._

60
50

In0 40
0.C,,
en 30
Q
20

_E
-o- Human milk
--- Heat treated human

10

0

EFFECT OF HUMAN MILK COMPONENTS ON
ADHERENCE OF H PYLORI TO KATO III CELLS
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Figure 5: (A) Effect ofdifferent concentrations of human
milk on adherence of H pylori to Kato III cells. Bacteria
were incubated with different amounts of human milk under
microaerophilic conditions before incubation with the cells.
The effect of heat treating the human milk (56°Cfor 30
minutes) before incubation with the bacteria was also
assessed. (B) Effect ofdifferent concentrations of human
milk on the viability of H pylori. The effect of milk which
had been heated to 56°Cfor 30 minutes was also assessed.
Bacteria were incubated with different concentrations of
human milk for 60 minutes at 37C under microaerophilic
conditions, after which time CFU/ml present in the solutions
was measured. Results are means (SD) for three
experiments.
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Figure 6: Fractionation of human milk. Different fractions of human milk were analysed by
SDS PAGE. The gel contained 12% acrylamide and was stained with Coomass sieBlue.
Lane 1, serum IgA (Cappel Laboratories); lane 2, sIgA (Cappel Laboratories), ; lane 3, fat
free human milk; lane 4, fatfree human milk with casein precipitated out; lane 5, fraction
eluted from DEAE cellulose column (fraction A); lane 6, fraction eluted from Di
cellulose column (fraction B); lane 7, precipitate of human milk containing case lane 8,
low fat powdered milk (Marvel); lane 9, molecular weight markers (Sigma).
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The effect of different components of human
milk on adherence of H pylori to Kato III cells
was tested. The components tested were (1) a
human milk sample from which the casein had
been precipitated out, (2) a precipitate of
human milk containing casein, (3) a fraction
eluted from the DEAE cellulose column which
contained heavy chain IgA, and (4) a fraction
eluted from the DEAE cellulose column which
contained the secretory component of IgA as
analysed by SDS PAGE. None of the fractions
tested had the inhibitory capacity of fat free
human milk. In every case components isolated
from immune human milk had slightly more
inhibitory activity than the equivalent fraction
isolated from the milk of the woman not
infected with H pylon, but this result was not
statistically significant (p>005) (Fig 7).
EFFECT OF IgA ON ADHERENCE OF H PYLORI TO
KATO III CELLS

We tested the effect of commercially obtained
serum IgA and sIgA at concentrations ranging
from 15 ,ug/ml to 750 ,ug/ml on the adherence
of H pylon to Kato III cells. Even at a concentration as high as 750 ,ug/ml, serum IgA
had no effect on adherence of the organism to
Kato III cells. At the same concentration, sIgA
had minimal inhibitory effect on adherence

(Fig 8).
Discussion
Despite a strong persistent serological and
local immune response to H pylon, the
organism is not eradicated from the host. In
this study we have shown that the systemic
antibody response and the sIgA response do
not inhibit the organism from adhering to
gastric cells in vitro. This may explain why
chronic infection develops in infected subjects
despite a vigorous immune response.
Human serum from both infected and noninfected subjects exerted a bactericidal effect
on Hpylori (Fig 2). Heat inactivation abolished
the killing effect of the serum samples on the
organism, strongly suggesting that it was
complement mediated. This is in agreement
with the findings of Rautelin et al. 29 More
recently, it has been reported that bovine
normal serum and serum from immunised
cows is highly bactericidal for H pylon. 0 This
bactericidal effect is destroyed by heating to
56°C for 30 minutes and restored by the
addition of fetal calf serum as a source of
complement, indicating that the bactericidal
effect is probably dependent on an antibodycomplement system. However, the bactericidal
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contained IgA by western immunoblotting.
These fractions contained either heavy chain
IgA or the secretory component of IgA as the
major band when analysed by SDS PAGE (Fig
6). Western immunoblotting confirmed that
IgA isolated from the woman infected with H
pylon reacted with Hpylon antigens (Fig 3).
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The decrease in adherence of H pylon' to
Kato III cells caused by preincubation of the
o 20
organism with serum correlated with lack of
viability of the organism under these conditions (Fig 2). Heat inactivation of the serum
0
restored viability of the organism and ability
6
4
5
3
2
1
PBS
to adhere to gastric cells. The (NH4)2SO4
of serum, which contain the imprecipitates
Figure 7: Effect of human milk comtponentts otn adherenice of H pylon' to Kato III cells. H
munoglobulins, had no effect on adherence.
pylori was incubated under microaerophilic conditions wi"th (1) PBS, (2) fatfree human
This was not surprising as it is widely specumilk (final concentration 50% vol/vol), (3) human milk with the casein precipitated out
(final concentration of 50% vol/vol), (4) casein containn ng precipitate at a concentration of
lated that a local sIgA response required to
AS
750 p.g/ml (this was not tested for the milk from the non-Iinfected woman), (5) fractionA
confer protection against H pylori in the gastric
from DEAE cellulose column at a concentration of 750 ,uqgimnl, and (6) fraction B from
DEAE cellulose column at a concentration of 750 ,eg/m7zlJ(or 60 minutes at 37CJ before
mucosa.
incubation with the cells. Adherence was assessed byflow cytometrv as described in
We therefore decided to study the effect of
Methods. Results are means (SEM) for three experiments
secretory IgA on H pylon' adherence. Breast
milk from infected women and from a noninfected woman notably decreased the adher100ence of H pylorn to Kato III cells (Fig 4). This
could have been partly because of loss of
0
viability of the organism that occurred in
° 80c).
human milk. However, there was no significant
difference in the bactericidal effect of 5%, 100%
$ 60 r
and 50% human milk (p<O0O1), but as we
a)
increased the concentration of human milk the
inhibitory effect on adherence also increased
0 40
(Fig 5). This indicates that other factors in the
milk besides the bactericidal activity play a part
0 20 r
in inhibiting adherence.
-0
Secretory IgA had a minimal inhibitory efC20
fect on adherence. To date, vaccination studies
for H pylon- have mainly relied on the H felis
3
1
2
Secretory IgA Serum IgA
PBS
mouse model of infection. Workers have used,
in combination with cholera toxin, either a
Figure 8: The effect of IgA oni adherenice of H pylon to
Kato III cells. Serum IgA anid sIgA were purchased froi
whole Hfells lysate'T or purified H pylori urease
Cappel Laboratories. Bacteria were incubated under
subunits.18 ' 2 Immunisation of mice with these
microaerophilic conditions with the IgA at a concentration
antigens protects them from subsequent
of 750 )ug/mlnfor 60 minutes at 37C before incubation with
Kato III cells. Adherence was assessed by flow cytometry as
challenge with Hfelis. The possible importance
descnrbed in Methods. Results are means (SEM) for three
of
sIgA at the mucosal surface is suggested by
experimients.
successful passive oral immunisation with antiH felis IgA22 and by the presence of H felis
specific gastric and intestinal IgA after oral
activity did not correlate with titres of specific immunisation of mice with H felis sonicates."
antibody or with IgG conctitrations. In our In contrast to these animal models, humans are
study serum samples from infected subjects persistently colonised by Hpylori despite a sIgA
killed the organism more effectively than serum response in the gastric mucosa. Michetti et al/l
from non-infected individuals (Fig 2), indi- did not observe a correlation between proteccating that some of this effect is mediated by tion and specific IgA concentrations measured
the classic pathway. Activation of both the in blood and intestinal secretions.
Urease is essential for colonisation with H
alternative and classic pathways of complement has been described for other Gram pylo&4 as it protects the organism from the
negative pathogens and may be a function of harmful effect of gastric acid.35 Blanchard et
al21 showed that IgA and IgG monoclonal
antibody binding to the lipopolysaccharide.3'
Serum susceptibility of an organism restricts antibodies against H felis urease inhibited
access of that organism to the systemic circolonisation of mice by H felis. However, these
culation. Blaser et al33 found that Campylo- antibodies did not neutralise urease activity in
bacter jejuni or C coli isolates from faeces were vitro. The antibodies may inhibit colonisation
serum sensitive. In contrast, C fetus strains
by agglutinating the bacteria and promoting
isolated chiefly from systemic sites in humans removal by peristalsis and mucus flow.
0)

12
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were always serum resistant. Despite being
a chronic infection, H pylon is not invasive
and does not spread to other sites in the
immunocompetent host. The stomach seems
to be the only site where H pylon' infection
persists. The bacteria are prevented from
invading the gastric mucosa and under normal
circumstances minimal symptomatology results, suggesting that host defences, such as
complement, are effective in limiting the
spread of infection under ordinary circum-

Breast milk from a worman infected
with H pylori (column.s 2-6)
Breast milk from a wo man not infected
with H pylori (column Is 2-6)

Effect of antibodies to Hpylori on adherence

present in human milk inhibit the attachment
in vitro of various bacteria.'2 37 Fucose has
been previously associated with inhibition of
the ability of Vibrio cholerae to haemagglutinate
human 0-group erythrocytes.35 A recent study
has shown that H pylori binds to the Lewis B
blood group antigen, and that antibodies
against this antigen and soluble Lewis B
glycoprotein inhibit binding of the organism
to gastric tissue.39 Glycosylation patterns of
soluble glycoconjugates, which are natural
receptor analogs in secretions such as human
milk and saliva, may act as clearance factors
and reduce bacterial adherence and colonisation. Mucin, which is another component of
human milk, has been shown to inhibit
rotavirus replication40 and to inhibit adhesion
of S-fimbriated Escherichia coli to human
buccal epithelial cells.4'
Human serum is bactericidal for Hpylori and
probably prevents systemic spread of the
organism. Inhibition of adherence of H pylori
to gastric cells by human milk seems to be
mediated by the non-immunoglobulin fraction
of the milk. People infected with H pylori do
not seem to raise antibodies in serum or in local
secretions which are capable of inhibiting
adherence of the organism to gastric cells,
which may be one explanation why chronic
infection occurs in non-treated subjects. In
support of these findings it has been reported
recently that prior infection of ferrets with H
mustelae did not confer universal protection

against subsequent infection.42
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