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ABSTRACT

Background and aim. Helicobacter pyloriis known
to be a major pathogenic factor in the development
of gastritis, peptic ulcer disease and gastric cancer.
Recently, chicken egg yolk immunoglobulin Y (IgY)
has been recognized as an inexpensive antibody source
for passive immunization against gastrointestinal
infections. The present study was designed to
investigate the effect of anti-urease IgY on H. pylori
infection in Mongolian gerbils. :

Methods. H. pylori-infected Mongolian gerbils were
administered a diet containing anti-urease IgY, with
or without famotidine (F). After 10 weeks, bacterial
culture and measurement of the gastric mucosal
myeloperoxidase (MPO} activity were performed. In
a second experiment, another group of gerbils was
started on a diet containing F + IgY a week prior to
H. pylort inoculation. After 9 weeks, these animals
were examined,

Results, In. the H. pylori-infected gerbils, there
were no significant differences in the level of H. pylori

colonization among the different dietary and control
groups. However, the MPO activity was significantly
decreased in the A, pylori group administered the
F+1gY diet compared with that in the H, pylori group
administered the IgY; F or control diet. Furthermore,
in the gerbils administered the F + IgY diet prior o
e bacterial inoculation, inhibition of H. pylori
colonization and suppression of the elevated gastric
mucosal MPO activity were observed,
Conclusions. Oral administration of urease-specific
IgY not only inhibited H. pylor: disease zetivity in
H. pylori-infected gerbils, but also prevented
H. pylori colonization in those not yet infected.
These encouraging results may pave the way for a
novel therapeutic and prophylactic approach in the
management of H. pylori-associated gastroduodenal
disease.
Reywords. Helicobacter pylori, egg yolk immuno-
globulin, oral passive Immunization, Mongolian gerbil,
antacid,

Helicobacter pylori infecton is the most
commeon cause of gastritis and gastric ulcers
and plays a pivotal role in the development of
gastric carcinoma [1-3]. Successful treatment of
the infection most often employs antibiotic
therapy, consisting of some combination of
metronidazole, amoxicillin, clarithromycin and
either bismuth or a proton pump inhibitor [4].
However, antibiotic therapy fails in 10-15% of
cases because of the development of antibiotic
resistance [5,6]. Consequently, it is important
to seek new approaches for the treatment of
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H. pylori infection that would not entail the risk
of drug resistance.

Passive immunization with orally administered
antibodies has been shown to be effective against
a variety of intestinal pathogens in both prophy-
lactic and therapeutic studies [7-9]. Although
the role of passive immunization in the treatment
of H. pylori infectior remains targely unclari-
fied, a few studies have suggested that specific
antibodies might be protective. Bovine colostral
antibodies against F. pylori were reported to be
useful for the prevention of Helicobacter infection
in a mouse model [10], and specific colestral anti-
bodies have alsd been shown to eradicate or reduce
the number of bacteria in infected mice [11].

Recently, chicken egg yolk has been recog-
nized as an inexpensive, alternative source of
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antibodies, and the usefulness of oral adminis-
tration of egg yolk immunoglobulin Y (IgY) for
passive immunization against intestinal infections
has been demonstrated [12-16], Furthermore,
administration of the egg volk of chickens
immunized with H, pylor was found to effec
tively reduce the serum titer of anti-A. ylori
IgG [17] and attenuate the severity of gastritis
[18] in H. pylori-colonized Mongolian gerbils,
However, IgY produced by immunization of
chickens with whole-cell Iysaies of H. pylori
may cross-react with other bacteris, including
the normal human intestinal flora [19], and this
could decrease its efficiency and- specificity.

Therefore, immunization using 2 selective anti- ‘

gen is necessary.

Icatlo et al. previously reported on the bio-
adhesive function of the H. pylor urease [20). They
identified the adhesive specificity of urease for
certain sugar-containing biomatenals, such as gas-
tric mucin and sulfated cell membrane glycolipids
[21]. Thus, it was expected that anti-/, pylori-
urease IgY would caprure bacterium-associated
urease within the gastric mucus layer, causing
bacterial aggregation and clearance via the con-
tinuous washing action of the gastric mucus.
Further evidence was provided by the study
which showed that urcase-specific monoclonal
antibodies prevented Helicobacter infection in
mice [22]. More recently, we evaluated the effect
of anti-urease IgY in humans (23], and showed
that this IgY partially attenvared gastric urease
activity, and when administereg with anta-
cids it ameliorated F, pylori-associated gastric
inflammation,

For more detailed examination, the present
study aimed to determine the effect of anti-
H. pylori-arease 1gY on H. pylori colonization
and on #. pylori-induced mucosal indammation
in the Mongolian gerbil. Since the passage of
chicken egg yolk IgY through the stomach is
thought o be associated with considerable loss
of antibodies because of the action of gastric acid
[24), anti~F]. pylori-urease IgY was administered
with famotidine, an H,-receptor antagonist.

Methods
Preparation of urease and immunization of hens

Helicobacter pylori sirain no. 130 was used to
puwrify urease. Isolation of this strain from a
patient with gastritis, as well as the methods of
preparation of the stock culture and mass bacte-
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rial propagation, have been described previously
[20,25]. The cell biomass of &, Ppyloriwas collected
by cenurifugation at 12,000 X g for 20 minutes,
followed by scraping wich a sterile metal spatua,
and was then stored at —80°C [20]. Crude
urease extract was prepared from the H, pylor
biomass by aqueous extraction, and two-step
affinity purification under mild conditions was
performed as described previously [20]. Hy-line
hens were immunized by intramuscular tnjection
with the affinity-purified H. pylors urease, and
defatted egg powder containing anti-H, pylori
urease 1gY was prepared in accordance with a
method described in a previous report [23].

Enzyme-linked immunosorbent assay (ELISA)

The binding ability of IgY to H. pylori urease
was assessed by checking the antibody response,
using purified urease as the antigen coating in
ELISA antibody titration, based on a previous
report [20]. Assay plates were coated with affinity-
purified urease and washed with phosphate-
buffered saline containing 0.05% Tween-20
(PBS-T). Then, a dilute solution of the defarted
powder prepared from the iramunized or nonim-
munized chickens’ eggs was added to each well,
After incubation, the unbound material was
removed by washing with PBS-T, and bound
IgY was detected using peroxidase—rabbit anti-
chicken/turkey IgG (Zymed Laboratories, Inc.,
San Francisco, CA). The color reaction was
developed with ortho-phenylenediamine dihy-
drochloride and stopped with 3 N H,S0,. Tf:e
absorbance was read at 490 nm. Wells not coased
with the antigen were used as blanks.

Western blot analysis

The IgY contained in the immunized and non-
immunized chickens’ egg yolk was subjected to
qualitative analysis by Western blotting. IgY
isolation from the egg yolk was carried out using
the Eggstract® IgY Purification System (Promega
Corp., Madison, WI), in accordance with the
instructions of the manufacturer. The protein
concentrations in the resultant IgY solutions
were measured using Smith et al.’s modification
[26] of Lowry’s method [27].

Gel electrophoresis was performed using
the F. pylori strains, Sydney strain {SS1) and
ATCCA43504. The methods of preparation of the
stock cultures of these strains and mass bacterial
propagation have been described previously
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[28]. For Western blotting of the A, pylori
antigen, the bacteria were suspended in PBS con-
taining protease inhibirors (100 pmol/! pheny-
methylsulfonyl fluoride, 10 ug/ml aprotinin),
and then sonicated on ice in 30 cousecutive 0.5-
second bursts at 0.5-second intervals, at a power
setting of 150 W (Ultrasonic Processor VCX
750, Sonics & Materials, Inc., Newton, CT). The
. pylorilysates (10 ¥g protein / lane) were resolved
by sodium dodecy! sulfate~polyacrlamide gel
electrophoresis. The gels were transferred to
PVDF membranes and the blots were blocked in
skimmed milk. The blots were then incubated
with the egg-yolk-derived IgY (2'ug protein/mi)
as the primary antibody at 4°C, Afrer overnight
incubation, they were washed three times with
PBS containing 0.1% Tween-20 and incubated
with donkey anti-chicken immunoglobulin
conjugated to horseradish peroxidase (Affinity
BioReagent, Golden, CO) as the secondary
antibody. Membranes were developed using the
enhanced chemiluminescence plus detection sys-

tern (Amersham Biosciences, Buckinghamshire,
UK).

Aniqm[ experiment |

All the experiments and procedures were con-
ducted after obtaining the approval of the Keio
University Animal Research Committee (License
No.023009). Fourteen specific-pathogen-free
male Morigolian gerbils {5-week-old, MGS/
Sea, Seac Yoshitomi, Fukuoka, Japan) were given
suspensions of ATCC43504 [108 colony-forming
units {CFUY/ml, 15 ml/kg] after overnight fast-
ing, while 14 uninfected contro] animals were
given suspension buffer solution alone [29]. Eight
weeks after the bacterjal inoculation, blood
samples were taken from an orbial vessel and
the serum level of anti-F pylori IgG was meas-
ured using an énzyme-immunoassay (EIA) ki
(Determiner Helicobacter pylori antibody kit
Kyowa Medex, Tokyo, Japan) modified by
changing the original secondary antibody to
peroxidase-labeled rabbit anti-mouse IgG (Dzko
Japan, Kyoro, Japan). Gerbils producing samples
with an optical density on anti-H, pylori IgG
EIA greater than 0.1 at this period were recog-
nized as H. pylori-colonized cohogts, Thirteen
weeks after the bacrerial noculation, both infected
and uninfected control animals were divided into
four groups and started on 3 control chow diet
(ME, Oriental Yeast Co., Tokyo; chow group),
an IgY-containing diet (25 mg/g; IgY group),

© 2005 Blackwalt Publishing Led, Helieobacter, 10, 4357
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Figure | Pratocol for antmal experiment |, Flve-week-old
Mongolian gerbils (MGS$/Sea, Seac Yoshitornl, Fukuoka, Japan)
were given H.pylori suspensions (ATCC43504). Thirtzen
weeks after the bacteral Ineculation, the animals were started
o 2 control diet (Chow group), ig¥-containing diet (25 mglg;
IgY group), farnntidine-contalnlng diet (0,16 mg/g; F group), or
diet containing both IgY 2nd famotidine (F +1gY group). Ten
weeks after the start of the diets, the gerbils were sxamined.

a famotidine-containing diet (Yamanouchi
Pharmaceutical Co., Tokyo, Japan; 0.16 mg/g:
F group), or a diet containing both IgY .and
famotidine (F + IgY group). Ten weeks later, the
gerbils were killed (Figure 1); and their stomachs
were excised and opened along the greater curva-
ture and rinsed with-saline.

Helicobacter pylori infecrion was examined by
determining the CFU count in a microaerobic
bacterial culture, Briefly, the stomach specimens
were homogenized in 800 pl of sterilized saline
using a plastic pestle. The diluted homogenates
weré€ applied to selective agar plates (Columbia
He;'icbiaczer PYlori agar, Becton Dickinson and
Company, Franklin Lakes, NJ), and the plates were
incubated at 37°C in a microaerobic atmosphere
for 7 days. The number of colonies was counted,
and the count of viable /7, pylori was expressed
as CFU/g tissue [30].

For measurement of the myeloperoxidase
{MPO) activity, an index of tssue-associated
neutrophil accumulation, tissue samples of gastric
mucosa were collecred in microtubes contain; ng
1 ml PBS with protease inhibitors (100 umol/]
phenymethylsulfonyl fiuoride, 10 pg/m! apro-
tinin), and then sonicated on jce. Total protein
in the homogenates was measured as described
above. The MPO activity was determined by a
modification of the method of Grisham et af.
[31). Gastric mucosal homogenates were centri-
fuged at 12,000 x g for 15 minutes ar 4°C 1o
pellet the insoluble cellular debris, The pellet
was then rehomogenized in a tenfold valume of
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Figura 2 Protocol for animal experiment 2, Four-week-old
male Mongolian gerbils were started on a control diet (Chow
graup) or a diet containing kY and famotidina (25 mgfglgY and
0.16 mg/g famotidine; F + 18Y group). A week Jater, the gerbils
were given H. prlori suspensions {351).They were then examined
after 9 weeks to determine the infection status,

0.05 mol/l potassium phosphate buffer (pH 5.4)
containing 0.5% hexadecyltrimethylammoniurm
bromide. These homogenates were again cen-
trifuged at 12,000 x g for 15 min at room
emperature, and the supernatants were Feserved,
The MPO activity was then assessed Dy measuring
the H,O ~dependent oxidation of 3,3,5,5°-
tetrameth;lbenzidine. One unit of enzyme activ-
ity was defined as the amount of MPO that caused
a change in absorbance of 1.0/minute at 655 nm.

For histological examination, gastric mucosal
tissue samples from Mongohian gerbils were
fixed in 10% neutralized formalin, and embed-
ded in paraffin, The 4-6-pm paraffin sections
were placed ‘on slides pretreated with 0.01%
poly r-lysine in aqueous solution. Deparaffin-
1zation was performed by heacing the sections for
10 min at 70°C. This was followed by a hydra-
tion process, in which the slides were passed
through the following solutions: twice through
2 xylene bath for 5 minutes, twice through 96%
ethaniol for 3 minutes, then once through 90%
ethanol for 3 minutes, and once through double-
distilled warer for 3 min, The thin sections of
hixed tissues were then stained with hematoxylin
& eosin.

Animal experiment 2

The efficacy of the F + IgY diet in preventing
. pylori colonization was determined i Exper-
iment 2 (Figure 2). Six male Mongolian gerbils
(4-week-old, M GS/Sea) were fed a control chow
diet or the B + IgY diet. A week later, gerbils from
both groups were given suspensions of H. pyfori,
strain 551 (108 CFU/ml, 15 m)/ kg), after aver-
night fasting, while the anjmals marked as
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controls were given buffer solution alone, Eight
weeks after the bacterial inoculation, all the
gerbils were killed to evaluate the H. pylori
infection status and the degree of gastric mucosal
inflasmmation, in the same way as in Experiment 1,

Statistical analysis

All the data were expressed as mean +SE, and 5
p-value < 05 was considered to denore statistical
significance. The data were analyzed using one-
way analysis of variance, followed by Fisher’s
comparison test,

Results

Characterization of the 1gY obtained from the egg volk
of the immunized hens

In the present study, F. pylori urease was
selected as the target antigen. Defaited egg
powder was prepared from the egg yolk of hens
immunized with the 4. Pylori urease, and its
immunological properties were compared with
those of defatted egg powder obtained from
nonimmunized hens by ELISA. The relative IgY
titer as determined by the ELISA was 6400-fold
higher in the former than in the latter; indicating
that the egg yolk IgY used in the present study
was highly specific for /. pyloriurease.

Figure 3 shows the clectrophoretic profile
of the proteins of A pylori strains 851 and
ATCCA43504, and Western blotting of the IgY
preparation. The IgY preparation from 47, pylori-
urease-tmmunized hens’ egg yolk recognized
mainly two proteins, one with 2 molecular weight
of approximately 62 kDa and the other with a
molecular wreight of 30 kDa, in both strains. On
the other hand, no signal was observed with the
IgY prepared from the nonimmurized hens” egg
yolk. Thus, the egg-yolk-derived IgY used in the
present study had specific and potent binding
affinity for the 62- and 30-kDa proteins 1solated
from these two strains of 7, pylor, corresponding
to the B and A subunits of urease, respectively.
Furthermore, anti-#, pylori-urease IgY showed
a higher binding affinity for the B subunit of
urease than for the A subunir.

Efficacy of anti-H. pylori-trease lgY in Mongolian gerbiis

Two animal experiments using Mongolian ges-
bils were performed. In the frst tral, gerbils
infeczed with H. pylori received 2 control chow

© 2005 Blackwall Publishing Ltd, Helicobacter, 16, 4352
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increase in the enzyme activity was aitenuated
significantly. Histological examination of the
hematoxylin & eosin-stained gastric tissues
revealed a significant degree of inflammation,
with polymorphonuclear and mononuclear cell
infiltration both in the gasiric corpus and the
antral mucosa, in all of the A, pylori-colonized
gerbils. [n the corpus mucesa, however, the
inflammatory cell infiltration was remarkably
attenuated by the F + IgY diet (Figure 4).

In the second protocol, to determine the effi-
cacy of the F + IgY diet in preventing M. pylori
colonization, gerbils were started on chow diet
(n=3)orontheF +IgY die; {n=3)aweek prior
to . pylori inoculation (Figure 2). Eight weeks
Figure 3 Wester blotanalsis o lg¥ derived rom mmumiod after A, pylori inoculation, it was found that

e ] 2 m - : :
angunonlmml?rflzed hc;ns. Lanes gl~3: ATCC43504 { ino Hg Fhe serm level of anu-F, p j'!oﬂ IgG tended ro
protein/lane): fane I, electrophoretic pattern; lane 2, Western merease n bOth_thE_gi‘ oups {Table 2). Howevezr,
blot analysis with IgY (2 pg protein/ml) prepared from H. pylori-  H. pylori colonization was confirmed only in
urease-Immunized hen’s egg yolk; lane 3, Western blot anzlysis  the chow group and not in the F + -3¢ group,
With IgY (2 g proteln/mi) prepared from nonimmunized hen's suggesting that the dietary administration of

eggyolk Lane 4—6; 551 (10 g proteln/lane): fans 4 zlecorapharetic : acilit: : _
pattern;lane 5,YVestern blot analysis with Ig' 2 pg protelnfmi} F+ IgY mlght facilitate the excretion of the col

prepared from H, pylon-urease-immunized hen's egg yolk; lane onizing H. pylori baCtEL_‘.la and prevent persistent
& Western blot analysis with IgY (2 g protelnimi) prepared  intfection. Table 2 depicts the mucosal MPO
from nonimmunized hen's egg yolk. activicy 8 weeks after the bacterial inoculation in
each group. In the inoculated group on the chow

' diet, the MPO activity increased significantly o
diet {(chow group, n = 3), an IgY-containing diet  sixfold the level observed in the uninoculated
(IgY group, n=4), 2 famotidine-contaiming diet  control group. However, no significant increase
(F group, n=3), or a diet containing both IeY  of the MPO activity was noted in the Hp-
and famotidine (F + IgY group, n=4), There  inoculated F + IgY group as compared with
were no significant differences among the four  that in the control group. In the gastric antral
groups with respect to the level of 4. pylori  mucosa, a significant level of inflammatory cell
colonization, and none of the gerbils showed  infiltration was observed m M, g)]y[ori—hocu]ated
eradication of the organism in Experiment 1 gerbils on chow diets while the histopathelagical
(Table 1). The increase of the MPO activity in changes were not severe in the COYpUS MUCosa.
the gastric mucosa was significant and more  The gastric wall thickening was also induced in
pronounced in the H. pylori-colonized cohorts the antrum of H. pylori-inoculated gerbils on
that received the chow diet, Fdiet or IgY diet, as ~ chow diets (Figure 54), However, the marked
compared with that in the uninfected control group  inflammatory cell infilraton in the antral
fed the chow diet. However, in the #. pylori-  mucosa was not found in £ pylori-inoculated
colonized cohorts given the F + IgY det, the  F+Igy group, and H. pylori-induced thickening

Table 1 Effect of orally administered anti-H, Bylori g en H. pylori infactien in Mengolian gerbils

Control group H. bylori graup
Diet Chow F lg¥ E+lgYy Chow F fgY F+lgy¥
H, pylori (Log CFUfg tissue) ND ND ND 4304061 4554030 4694013 405 +054

ND
MPO zctivity {mllfmg proteln) G.IB£0.05 1224039 04) 20 {0 051 £0.07 5894 108 475 083" 478+ 189" |92 40301

Data are expressed as means + SE. .

MPO activity, myeloperoxidase actvity; Chow, control chow dier 13, IgY-conmining diet: £ femotidine-contzining dieg F + iY. diet contining IzY and
famotidine; ¥D, not datected,

“p < 0] comparad with the control-chow group.

1 < .05 compared with the H, PYlorF group,

Hp <.0] compared with the 4. pyleri-chow or H, pyforligY group.

© 2005 Blackwell Publishing Ltd, Helzebacter, 10, 4352
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Figure 4 Histological findings of the hematoxylin & eosin-
stained gastriz mucosal sections In experiment {. Thirteen
weeks after the bacterial inaculation, gerbils were started on
a control conventional diet {Chow) oronan lg¥-containing diet
with famotidine (F + 1gY) for 10 weeks, Representative photo-
microgiaphs of the gastric corpus in the uninfected control
gerbils on a chow diet (A}, and In F pybriinfacted animals on
chow (B) and F + IgY diets (C) are shown magnification,x 200),

of gastric mucosa was diminished by ingestion
of F + IgY diet (Figure 5C).

Discussion

We previously evaluated the effect of orally
administered anti-urease IgY in asymptomatic
volunteers [23), In that study, the volunteers
diagnosed to be H. pylori-positive by the 13C-

Nomira et al

SR

TEX L el
Figure 5 Histological findings of the hematoxylin & eosin-
stafned gastric mucosal sections in experiment 2, The gerbils
were started on a contrel conventlonal diet (Chow) or on 2n
ig'¥-containing diet with famotidine (F + 12Y) a2 week before the
H. pylori inoculation, Representative photomicrographs of the
gastric antrum in the uninoculated controf gerbils on & chow
diet (A),and in M, Pyleri-colonized animals on chow {B, serum
antb-H. plori 1gG: positive, bacterial culture: positive) and
F+ IgY diets (T, serum anti-M, bylori IgG: positive, bacterial
culture: negative) are shown {magnification, x 200).

urea breath test (UBT) were orally administered
ant-H. pyloriurease IgY: after 4 weeks, the UBT
values had decreased significantly. Furthermore,
an H. pylori-positive female gastiitis patient
administered anti-Z. pylori urease Igy plus
lansoprazole for 8 weels showed a decrease in

: Table 2 Preventive effect of ora fy
Contral group H. pylori group administered anti-H. BylorilgY agatnse
Diet Chow F+ gy Chow F+ gy H. pylori tnfection In Mengolizn
Sesum anti-H. pylori G {OD,,) 0026 £0.003 003420003 01500051 01l9x004z  Serblls
H. pylori (log,, CFUIg tissue ND ND 247 £ 13| ND
MPO activity (mUfmg protefn) 038+00¢ 6324007 239:088"  09] 024

Data are ewpressed 25 mean + SE

MPO activity, myeloperoxidase zetivity; Chow, control chow dier; £ *+Ig¥. diet contalning

farnotidine; ¥p, ot detectad,
*p < .05 compared with the ontrol-chow group,

Ig¥ and

© 2005 Blackwell Publishisg Led), Helicobaceer, 18,4352
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the serum pepsinogen (PG) 1 and UBT values, as
well as an increase in the PGI : PGII raio, These
results suggest that anti-H. pylors urease IgY
may mitigate H. pylori-associated gestritis and
partially attenuate gastric urease actvity. To fur-
ther confirm the effect of anti-H. pylori urease
1Y, in the present study, the A, pylori-infected
Mongolian gerbuils were fed an IgY-containing
diet with or without famotidine. Ton weeks after
the start of the test diet, although there was no
significant difference in the level of A, ylori col-
onization, the gastric mucosal MPO activity had
decreased significanily only in the H. pylori-
colonized gerbils fed the F + IgY diet, as compared
with that in the colonized cohorts given a diet
containing IgY alone, famotidine alone, or the
control chow diet. Subsequently, in a second
experiment, another group of gerbils was started
on an F+ IgY diet or chow diet a week prior to
the H. pylori inoculation, After 9 weeks, while
H. pylori colonization was confirmed in the
. chow group, no H, pylori colonization was
detected in the F + IgY group, even though the
serum anti-F1, pylori IgG level tended towards
an increase in both the H. pylori-inoculated
groups. Changes of serum anti-A. pylori IgG
antibodies after inoculation have been reported
in gerbils [32], and at 8 weeks after inoculation or
later, 100% of gerbils had positive level of serum
anti-F. pylori IgG tters. In the present study,
while the average anti-H. pylor; IgG level in serom
tended to'increase in both of the A, pylori-
inoculated groups, on chow diet and on F + IgY
diet, as compared with uninfected control group,
one gerbil had a negative IgG level in the &, pylori-
inoculated F + IgY group. It was reported that
not all the gerbils showed a significant reduction
of titer even 4 months after treatment with anci-
biotics, although eradication was complete [33].
These results suggest that while the gastric
mucosa was initially challenged by H. pylori in
both groups, dietary pretreatment with Ig¥ in
the presence of famotidine probably caused the
bacteria to be excreted, whilst still having
positive antibody titers.

Bavine colostral antibodies against A, pylors
were reported to be useful in the prevention of
Helicobacter infection in a mouse mode] [10],
and administration of specific colostral antibod-
tes resulted in either eradication of or reduction
in the number of bacteria in the infecred mice
[11]. These efficacies against Helicobacter infection
of colostral imnmune preparations containing
Helicobacter-specific antibodies were observed

@ 2065 Blackvell Publishing Ltd, Helicobactes, 19, 4352
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even in the absence of antacid treatment. Bovine
colostrum contains mainly IgG,, which plays 2
vital role in passive immunization [34). Egg yolk
from immunized hens contains immunoglobu-
lins capable of specific recognition in abundant,
and therefore economically feasible, quantities,
However, egg-yolk-derived IgY is relatively
unstable under acidic conditions, and passage of
the molecule through the low-pH environment
of the stomach could readily weaken its overall
conformational stability as compared to that of
mammalian IgG [35], In the present study, o
reduce the effect of acid on Ig¥, famotidine was
administered concomitantly with the IgY. Oral
administration of IgY has been shown by many
researchers to be effective in preventing a number
of intestinal infections, including those caused
by enterotoxigenic Escherichia cols [15] and
human rocavirus [12-14,16), even in the absence
of concomitant antacid administration. These
passive protective effects of egg-yolk antibodies
against enteric bacterial infections are thought
to result from the active anibody escaping the
process of degradation by gastric acid, In the case
of F. pylori infection of the stomach, even if the
anti-H. pylori urease TgY retaining its original
activity can access the bacteria, the antibody is
unlikely to be able to bind to the antigen under
acidic conditions. Concomitant acid-suppression
therapy or a combination of these approaches
would therefore be necded for the potential
effects of H, pylori-specific IgY against F1. pylori
infection.

Affinity-purified H. pylori urease was used as
the antigen for the IgY preparation in the present
study. The same purification procedure provided
the i);actions containing both the 62 to 65-kD)a
and 30-kDa proteins corresponding to the B and
A subunits of urease, respectively [20], In the
present study, the IgY obtained from the egg
yolk of H. pylori-urease-immunized hens wag
confirmed to exhibit specific binding with the
H. pylori urease subunits, mainly the B subunit,
with relatively weaker reactivity with the A sub-
unit. Shin et al. identified the immunodominant
proteins of H. pylori showing reactivity with
H. pylori-specific IgY. They reported “strong
reactivity of the IgY with five proteins, inchuding
the A and B subunits of urease [19]. Furthermore,
they mapped the urease epitope recognized by
the anti-H. pylori Ig¥, and a pepuide represent-
ing 15 amino acid residues of the B subumnic of
urease was specifically recognized by the an-
H, pylor: 1gY [36]. Although the role of the B
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subunit of urease in Helicobcter colonization
still remains ill-defined, it was demonstrated
that passive protection against Helicobacter felis
infection could be achieved in a germ-free mouse
model by administration of a monoclonal anti-
body recognizing the B subunit of 27 felis urease
[22]. The results of this study lend support to
the contention that the B subunit of urease is
an important antigen involved in Helicobacter
immunity.

Concerning the role of the urease subunits in
H. pylori colonization, Icatlo et al. have provided
in vitro evidence of the high-affinity binding of
. pyloriurease to diverse types of polysaccharides,
including mucin, in an acidic setting [20]. Fur-
thermore, their study using a euthymic hairless
mouse model of acute 7. pylori infection showed
that the gastric H. pylori load in the test mice
could be significantly reduced by oral administra-
tion of dextran sulfate, a urease-binding poly-
saccharide [37], Co-administration of dextran
sulfate with famotidine resulted in a riore pro-
nounced reduction of the gastric bacterial joad
as compared with that observed following
monotherapy with dextran sulfate alone, Tha
enhanced activity of the drug combination may
be related to the daily pattern of transient acid
suppression by famotidine, inducing periodic
bacterial convergence to superficial mucéus sizes
penetrated by dextran sulfate from the lumen,
The CFU values were counted in mucus and epi-
thelial tissue $eparately, and the rate of decrease
of the epitheﬁum~associated H. pylori was
higher than that of the mutcus-associated bacte-
ria. In the present study, although there was no
significant cﬁffcrence n the level of 2. pylor; colon-
lzation among the H. Pylori-infecred gerhils,
the MPO activity was significantly decreased
in the H. pylori-infected group receiving the
F +IgY diet. The cause of this discrepancy could
not be exactly identified, However, the caprure
of H. pylori urease may induce a reduction in
the amount of epithelium-associated H. pylori.
Since some of the cytotoxic effects of H. pylor:
have been reported to be relaced to bacterial
adhesion to the gastric epithelial cells [38-40],
the positional change possibly oceurring follow-
ing anti-H. pylori urease IgY administration may
decrease bacterial adhesion, and this might play
an important role in quenching gastric mucosal
inflammation.

In conclusion, administration of anti-#, pylor-
urease IgY in the presence of famotidine resuleed
in attenuation of H. Pylori-associared gastric

Nomura er al,

mucosal inflammation in infected gerbils,
although there appeared to be no effect on the
level of H. pyloi colonization. Furthermore, the
present study demonstrated thar dietary admin-
1stration of anti-H, pylori-urease IgY in the
presence of famotidine may facilitate the excretion
of H. pylori from the gastric mucosa and prevent
persistent infection in Mengolian gerbils. The
encouraging results of this study suggest that the
use of this IgY may be a potentially successful
novel approach in the management of H. pylori
infection in humans.,
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