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The presant invention concerns a method of eliciting in a

mammalia= host a protective immune response to Helicobacter

infection, comprising orally administering to the host an

immunogerically effective amount of Helicobacter antigen to

elicit szid protective human response, as well as a vaccine

composit_on for this purpose.
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ORAL TREATMENT OF BELICOBACTER INEECTION

The present invention relates to the treatment
of gastric infection in mammals, including huwnans.
More particularly, the present invention relates to a

ma+thod for the treatment of Heljicobacter infection

in mammals, including humans, and to vaccine
cecmpositicons and antibodies suitable for use in such

treatment.

BACKGROUND OF THE INVENTION

E=licechacter pvlori (H. pvlori) infection of

human gastric epithelium is a major factor in the
develooment of gastritis and ulcers and may be a risk
facter for the development of gastric cancert 3.

This slender S-shaped gram negative microorganism is
routinely recovered from gastric tissue of adults and
childrén with histologic evidence of gastritis or
peptic ulceration. Evidence for a causal relationship
between H. pylori and gastroduodenal disease comes

from s<=udies in human volunteers, gnotobiotic pigs,

and germ—-free rodents whereby postulates by Koch were

satisfied by creating histologically confirmed
gastritis following consumption of viable
microb:ganismsé—ll. Although difficult to treat,
wrhen eradication is achieved the underlying gastritis
resolves and, in patients with duodenal ulcer

d:i sease, the recurrence rate of the ulcer decreases

dramaticallylz.

In spite of in vitro susceptibility to many
ar<imicrobial agents, in vivo long-term eradication

an

0 established ¥. pvlori infections with
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antimicrobial agents 1s difficult to achievels. The

miczoorganism is found within the mucous coat
overlying the gastric epithelium. This is a location
which does not appear to allow for adequate
antimicrobial levels to be achieved when given
orazly. At the present time, most authorities

recommend a "triple therapy", namely a bismuth salt

}4-

n combination with tetracycline and metreonidazole

Ih

cr 2-4 weeks. Eowever, the effectiveness of this or

her chiemotherapeutic regimens remains suboptimal.

Q
(!

At the present time little is Xnown regarding
the role of the mucesal immune system in the stomach.
The distribution of Ig producing cells in the normal
gastTric antrum indicates that IgA plasma cells make
up 30 of the total plasma cell population. In
addition, the number of plasma IgA cells present in
the gastric antrum is comparable to other mucous

25,26 s ;
. Although a number ©of studies have

membranes
looxked at immunoglobulin levels in various endocrine
fiuids, no cata is available regarding the
conrentration of immunoglobulins in gastric
secreticns. Moreover there is only limited data to
suggest that patients infected with H.,

pvlori develop specific 1gG and/or IgA antibodies in

j

. 3z . . .
gaszTric aspliarates . Thus, once infection is
established, neither antibody nor antibiotics are
very effective at eradication.

Czinn et al have shown that repetitive oral
immunizations with E. pylori antigens and cholera
toxin result in the inducement of a vigorous
gasTrointestinal IgA anti-H. pvlori response in
iic: and ferretsla. However, since mice and farrets

are resistant to H. vpvlori infection and since no
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5mall animal model existed at that time to evaluate
protection, it was unknown whether the antibodies 50
formed were pProtective.

Lee et al have reported the ability to infect
germ~-free rodents with H. felis and reproducibly
documen+t histologic gastritisg’lo. However, no
evalua*tion of Protection has been reported,

There remains a need therefore for an effective
treatment of §H. byYlori gastr-ic infecticon,
especially in humans. The present invention seeks to

£ill that need .

SUMMARY OF THE INVENTION

The present inventors have discovered,
Surprisingly, that oral immunization of a host with

Helicobacter antigen results in the formation of

antibodies which are protective against acute

infection by Helicobacter microorganisms. The

formaticn of such protective anibodies was not
Predicta®le on the basis of prior work since, pricr
-0 the present invention, no suitable model existed
to evaluate protection.

According to one aspect of the present
inventicn, there is pProvided a method of eliciting in
4 mammalian host a pProtective immune response to
Helicobacter infection, comprising orally
administering to the host an immunogenically

effective amount of Helicogbacter antigen to eljcit

The desired pProtective immune response.
According to another aspect of the presen+

inveztiorn, there is provided a vaccine composition

Somprisiz=g an amount of Helicobacter antigen
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effective to elicit =a protective human response in a
patient, in association with a ﬁharmaceutically
acceptable diluent.

According to a further aspect of the present
inven<Tion, there is provided a method of imparting to

a2 mammalian host passive protection to Helicobacter

infection, cemprising orally administering to the
host a immunologically effective amount of a
Heliccbacter specific IgA antibody to impart the

desired passive protection.

According to vet another aspect of the present
invenzTion, there is provided a murine H., felis
specific IgA or IgG monoclonal antibody.

According to a yet further aspect of the

invenzTion, there is provided a cell line
1

BRIEF DESCRIPTION OF TEE DRAWINGS

~he invention will now be further described with
reference to the accompanying figures, in which:

Figure 1 is is a bar chart of antibody titers in
various sera and secretions of germ free mice after
oral Inmmunization with H. felis lysate in
assoclation with cholera toxin: and

Tigures ZA and 2B are bar charts of percent of
mice infected with H. felisg after active
immunization (Figure 2A) and passive immunization
(23) compared with controls.

DETAILED DESCRIPTION OF THE INVENTION

R 4ot S S

Tie present inventors have demonstated that oral

T ey 4 e
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immunization in mice using H. felis antigen
Droduces a protective immune Tesponse wherein antigen
specific protective antibodies are present in gastric
secretions. The effect of the Protective immune
Tesponse is that immunized animals when challenged
with pathogen do not become infected in comparison o
Zon-immunized animals which do become infected. While
7ot being bound by any theory, the present inventors
Delieve that oral immunization with the H., felis
antigen stimulates the common mucosal immune system
and perhiaps local sites in the gastric mucosa
Tesulting in the appearance of H. felis specific

IgA antibodies in the gastric secretions, which
Prevent H. felis infection. Since H. felis and

E. pvlori are simliar species from the same genus
(Helicobacter), it is reasonable to conclude that

immunization of for example a germ-free pig with ",
2vleri ahylgen Plus a mucosal adjuvant such as
cholera toxin will be effective in preventing H.
Dvlori infection of the stomach. Since it is =a
Toutine matter to conduct pre-clinical *trials of
-and date vaccines for human use in animal models, 1=
25 believed that the methodology of the present
inventien is effective in humans, especially in the
-reatment of H. pvlori infection in humans.

It has been discovered by the present inventors
that an H. felis germ-free mouse model can be
employed to evaluate antibody protection levels
-ollow*ng immunization with H. felis antigen.
figure .1 relates to ;he results obtained in
experiments with the H. felis germ-free mouse
model. Cral immunization of the model with bacterial

antigens in asscciation with cholera toxin resulted

L it o s e o Vot P
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in elevated serum, gastric and ;ntestinal anti-=.
felis antibody titers and prote;tion from acute
infecz<ion of the stomach by H. felis pathogen. In
the experiments, groups of Swiss-Webster germ-free
mice (Taconic) were orally immunized 4 or 5 times

-

over a one month periocd with 2-4 mg ©f sonicated H.

felis lysate plus 10 pg of cholera toxin. The mice
were then challenged orally with approximately lO6
viable H. felis bacteria. The mice were sacrificed
and intestinal and gastric secretions collected as
described in the following working Examples. Anti-H.
felis antibody titers were determined by ELISA. The
black solid bars in Figure 1 represent mean titers

(£ S.D.) from immunized mice and the open bars
‘represent mean titers (* S.D.) from the control
non-immunized mice. The results presented graphically

in Figure 1 are summarized in Table 1 below.

TABLE 1

ANTIBODY TITER (LOG,)

Serum Gastcric Intestine

Iga I1gG IgA IgG IgA IgG
CCNTROL 3.1 3 0 0] 1.6 1.1
IMMUNIZED 11.8 16.8 2.1 4,25 4.5 4.4
H. FELIS INTECTION PROTECTION

H. felis (+) H. felis (-)

. Ceatrcl n=18 14 4 23%

Immunized n=17 4 13 78%
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It can be seen from the above results that
significantly higher antibody titers are observed for
the immunized mice than for the control animals.

Figures 2A and 23 depict the resulis of studies
to establish the protection against infection by H.
felis by conducting active andg passive immunization
experiments. Referring to the éctive immeniza+ion
experiments, gastric biopsies were collected at
Bacrifice from the H. felis challenged mice in the
experiments described above in connection with Figure

-

1. The biopsies were scored for the presence of H.

felis by rapid urease test and/or culture

positivity, described in the following working
Examples. Figure 2A shows the results of pooled data
from 3 experiments (n = 17 immunized anrimals and 18
control animals). The black (solid) bars represent
challenged immunized mice and +the striped bars the
control non-immunized mice.

It will be seen that from a total of 17
immunized animals, only 4 became infected, as
comparec to 14 of the 18 control animals. In other
words, 78% percent of the immunized animals were
Protacted from H. felis infection as compared to
23% of the non-immunized animals.

Thé fact that protection was the direct result
of IgA a=ntibodies was established by passive
sPEEZizatign of germnfree mice with H. felis
The Tesulting protecticn with that exhibited by micd
Siven no antibody or“irrelevant antibody (for example
Sendai #irus specific IgA monoclonal antibody). The
Tesults are set forth in Figure 2B.

An ZgA monoclonal antibody reactive with uH.
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feiis was isolated and subcloned after an
immunization protocol similar éo that described in
Figure 1. Ascites containing H. felis specific Iga
monoclenal antibody produced from the cell line

'J

#7;-G5-A8, preparad as described in the working
Examples, or Sendai virus specific IgA monoclonal
antiboly or saline were orally administered to

germ-ITee mice at the time of infection with B.

felis, and 4, 8, and 24 hours later., Seven days

after Infection, the mice were sacrificed and gastric

Sicpsies scored for H, felis (n = 7 mice received
E. felis specific monoclonal antibody and 13 mice

received no antibody or Sendai virus specific
monoclenal antibody). The black sold bars represent
the mice which received the H. felis specific
momoclcnal antibody and the striped bars represent
The mice which received either Sendai virus specific
momosclenal antibody eor saline (no antibody).

Trhese results establish tha<s IgA alone protects
against H. felis infection of the gastric mucosa.

It is alsoc observed that oral administration of
E. felis antigen results in significantly increased
levels of anti-H. felis IgG antidbodies as well as
igA antibodies. There are a number of possible
explanazions for this phenomenon. First, it has been
cbserved that cholera toxin can, in some cases,
enha2nce both antigen-specific IgA and I1gG
:esponseszz. Secondly, cell treffic studies have
shown that mesenteric node IgG lymphocytes are a
component oI the muccsal immune system and can give
rise to mucosal IgG plasma cells which have been
cbserved in gastric mucosa. irdly, at least a
Fortion of the observed gastric IgG could be the

BT S Y TN s ey -
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result of transudaticn of E&rum antibody into +he
gascric lumen secondary to mild +o moderate
inflammation observed in both control and immunized
animals.

The above discussion has focussed on the use of
H. felis antigen in the treatment of H. felis
infection. It will be appreciated however that the
bPresent invention is not limited to the treatment of
H. felis infection.

Thwus, the present invention also includes within
its scope the treatment or Prophylaxis of mammals,
including humans, for . pvlori infaction, wherein
the patient is orally immunized with an
immunologically effective amount of &. pvlori
antigen in order to elicit the formation of
Protective antibodies <o H. pvlori pathogen,
Preferably, the HZ. pvlori is administered in
association with a mucosal adjuvant, for example
cholera toxin.

Moreocver, the present invention includes within
its scope <*he Passive immunization of mammals,
including humans, against H. pvlori infection. This
is achieved by orally administering an effective
amount of an H. pvlori specific antibody to the

Patient. Preferably an H. bylori specific IgA

monocl@nal antibody is orally administered to the
patient.

The vaccine of the invention is administered
orally in amounts readily determined by persons of
ordinafy skill in this ar<. Thus, for adults, g
suitable dosage would be in the range of 10ug to 10
=g, for example 50pg to 5 mg. Similar dosage ranges
would be applicable for children.

Tx{:ﬁﬁ;*!‘( i SE

[

.



o L i “'./",":,-l' AT L@ ’ R . \

e i e

010213

10

As noted above, a sultable mucosal adjuvant is
cholera toxin. Others which may be used are non-+oxic
derivatives of cholera toxin, including its B subunit
and/or conjugates of antigen plus cholera toxin or
its 3 subunit, microcapsules, or immune stimulating
complexes (ISCOM's) or liposomes and attenuated live
vectors such as viruses or Salmonella bacteria. The
amount of mucosal adjuvant employed depends on the
Ttyre of mucosal adjuvant used. For example, when the
mucesal adjuvant is cholera toxin, it is suitably
used in an amount of 5ug to 50ug, for example
10pug to 35ug. When used in the form of
microcapsules, the amcunt used will depend on the
amounit employed in the matrix of the microcapsule to
achieve the desired dosage. This is something within
the skill of a person of ordinary skill in this art.

Suitable carriers and diluents are enteric
coat=d capsules and/or 0.2N NaHCO3 and/or saline.
EXAMTLES

The invention will now be further described by
The following non-limiting examples,
(a) The Mice

The mice used in the experimen<ts were germ-free

Swiss Webster mice (8 weeks old) were obtained from
Taconic (Germantown, N.Y.). The animals were housed
in microisolater cages under germ-free conditions and
they were allowed free access to autoclaved
laboratory chows and water. With the exception of
occasionally isolating diphtheroids, animals were
rmaintained in a germ-free state throughout the

iamurization protocol.
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(b} Bacterial Strains

Bacteria recovered from gastric biopsy specimens
of a cat were identified as H. felis based on
morphology, Gram stain, and the production of urease,
catalase and oxidaseg. Organisms were stored in 50%
phosphate-buffered saline (PBS). 25% glycerol: 25%
heated fetal calf serum at -70°C. Bacteria used in
the the following examples were passaged in vitro
two to three times after isolation.

{=) Bacterial Antigens

The test strain was inoculated onto Columbia

agar (Difco, Detroit, MI) containing 7% horse blood
and incubated microaerophilically at 37°C for 5-7
days. The organisms were harvested in PBS and the
resulting suspensions were sonicated to lyse the
bacteria at 40°C, cleared of cellular debris by
low-speed centrifugation, and sterile filtered. These
whole-cell sonicates were stored as 100ul aliquots
at -70°C until needed for oral immunization of
animals.

(d) OCuter membranes

. 19
Outer membranes were prepared as described>®.

Briefly, bacterial suspensions were treated with 1 mg
of ribonuclease and deoxyribonuclease (Sigma
Chemical, St. Louis) in 0.5 M Tris-EDTA buffer (pH
7.8):§t 4°C immediately prior to sonication and
low-speed centrifugation as above. Bacterial
envelores were then separated from the cleared lysate
by Ultr-acentrifugation at 150,000 x g for 1 h. Outer
membrares were geparated from the cell envelopes by
differential sclubilization in sodium
n-laurcylsarcosiﬁé and recovered by

Ultracentrifugation. The resulting pellets were

¢ THTIR ST IR M o e e e
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suspended in 0.05 M phosphate buffer (pH 7.0),
divided inte aliquots, and stored at -70°C. Protein
concentration was determined by the method of Lowry
et al for use in ELISAZO.

EXAMPLE 1

Mice were lightly anesthesized by i.p. injection
©Z 1.0 mg ketamine prior to intragastric
immunization. Then, whole cell sonicate pPreparations
Plue lU ug oz exolera ToXIn (Llsl Bivliuyicals,

Campbell, CA} were suspended in 0.2 M NadCO and

3
0.5 =1 was deliverad to the stomachs of mice by
intubation through polyethylene tubing attached to a
nypodermic syringe. This procedure will be referred
Lo as oral immunization.

To examine the possibility of developing
functional immunity, three oral immunization
Protocols were evaluated. Protocol 1 consisted of 4
oral immunizations over 1 month consisting of 2 mg

H. felis lysate plus cholera toxin (a known mucosal

adjuvant}). Protocol 2 increased the H. felis to 4
mg per immunization plus cholera toxin, and protocol

immu
3 comsisted of 5 oral immunizations over 6 weeks each
containing 4 =g of H. felis'lysate plus cholera
toxin. Unless otherwise noted, animals were
challenged 7-10 days after the last immunization and
sacrificed 3-7 days later.

The following tissue fluids were collected:
Berum, gastiric secretions, and intestinal secretions.
These samples were then titrated for the presmence of
anti-Z. vvlori antibodies by enzyme-linked
izmmunosorbent assay (ELISA). In addition, gastric
biopsies were obtained for rapid urease test and

culture. Infection was defined as positive if either

R
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culture or rapid urease test (see below) was
pcsitive. Serum was obtained by tail vein bleeding
ard letting the blood clot at room temperature.
Gastric and intestinal secretions were collected by a
modification of the procedure of Elson et a121’22.
Brieflivy, gast:ic and intestinal secretions from mice
were collected separately. Stomachs and intestines
were Temoved and injected with 2.0 ml of a
poclyetnylene glycol-based lavage plus anti-protease
solution. The gastric lavage contained Tris buffer to
neutralize gastic acid.

The ELISA was carried out as follows. Murine
samples were assayed for H. felis antibodies as
follows. Ninety-six well polystyrene microtiter
pPlates were coated with 100 pl/well of appropriate
ou~er =membrane proteins (20 ug/ml) overnight at
4°C. Non-specific binding sites were blocked with 1%
BSA in PBS for 90 minutes at room temperature and
then the plates were washed with 0.1% BSA in PBS,
Sazples were tested in duplicate at dilutions ranging
£rem neat to 1:512,000 and 100 pl of each dilution
Per well was added to <the antigen-coated plates.

'Following Incubation at room temperature for 90
minutes, the plates were washed three times with C.1¥
BSa& in PBS, and 100 ul of a 1:1000 dilution of goat
anti-mcuse IgA or IgG alkaline phosphatase conjugate
(2ymed, San Francisco, CA) was added to each well for
90 minutes. After washing, the plates were developed
with 1CO ul per well of a 1 mg/ml solution of |
p—nitfcphenyl phosphate in glycine buffer (pH 9.6)
for 1 rnour. The absorbance at 410 nm was measured in
€ach well using a Dynatech MR 700 Microtiter Plate

Reader. The antibody titer was defined as the

M ot g R e T
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Teciprocal of the highest dilution Yielding an
optical density of 0.05 above wells which contained
antigen and which were incubated with the antibody
€onjugate but without the primary antibody samplela.

The rapid urease test was carried out as
follows. Two gastric biopsy specimens ©f 10 mg wex
weight from each mouse were immediately placed in 0.2
mL Stuart urease test brothz8 and incubated at roop
temperature. The Presence of urease was determineq by
color change from yellow to pink in the test broth
er 4 hour524.

Cultures were cbtained as follows. Castric
aniral biopsies were homogenized and pPlated onto
Columbia agar containing 5% sheep blood, and
incubated at 37°C under microaerophilic conditions
(gas generating kit; Oxoid Ltd., London, UK). A
boesitive culture was defined as visible growth after

5 days. All isolates were identified as H. felis

based cn merphology, gram stain and the Droduction of
irease, catalase and oxidase,

Despite minor changes in experimental design
amcng the three groups, no appreciable differences in
immune Tespense were noted, Thus, the data were
poolied and the geometri¢c means of gastric lavage,
intestinal lavage, and serum antibody titers from the
13 control and 12 immunized animals studied are sget
forth in Table 1l and Figure 1 discussed above.

Although *hese animals were hoth immunized and
challenged, +he antibody titers did not differ
significant;y from mice which were immunized and not
challenged. In these experiments, gastric, intestinal
and serzm IgA and IgG antibody titers were
significantly higher “han that observed in the
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unimmunized control animals. Specifically, there was
a 4-fold increase in gastric IgA (p=.001), an 8-fold
increase in intestinal IgA (p=.0038) and a 350-fold
increase in serum IgA (p=.0001) compared with
unimmunized control animals. Similarly, a =mignificant
elevation of gastric IgG (p=.0009), intestinal IgG
(p=.0001), and serum IgG (p=.OOC1) was observed,

To evaluate protection from H. felis
infection, gastric biopsies were taken from all
animals at sacrifice and evaluated by both rapid
urease test and culture, as described above. In
addition, to determine whether control animals
developed a chronic infection and whether immunized
animals were definitely E. felis negative,
additional immunized and control animals were
challenged as above but were not sacrificed until 4
weeks after challenge. The rate of protection among
all immunized groups of animals was not appreciably
Z2ifferent,

In order to not exclude possible low-level
infection, scoring of the gastric biopsy specimens as
sositive or negative for H. felis growth was not
done until 5 days after plating. From plating serial
dilutions of known numbers (by hemacytometer count)
cf culture grown H. felis, it was observed that the
sensitivity of this endpoint is approximately 10
organisms. In later experiments, biopsy culture
clates were sometimes kept even longer than 5 days
and when plates which remained negative for visible
srowth Qere scraped and examined by wet mount, an
isolated spiral shaped organism could occasionally be
seen. The identity of these isolated organisms could

ot be confirmed, and it could not be determined if

B 07 s e
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they werse viable. In any case, based on the culture
results for serially diluted H: felis, it is
believed that biopsy speciments which remained
necative for visible growth at 5 days contained 10 or
fewear bacteria,

EXAMPLE 2

IGA and IgA monoclonal antibodies specific for
H. felis were produced by a modification of +he
prccedure of Mazanec et all:. BAL3/c mice obtained
frecm the Jackson Laboratory (Bar Harbor, Maine) were
immznized intragastrically four times over a 6-week
period, the first three times with 2 mg of sonicated
H. felis plus 10 pg cf cholera toxin (Sigma
Chemical Co., St. Louis, MO). For the last
immunization, cholera toxin was omitted, and the mice
als> received an intravenous boost with 2 mg of H.
felZs protein. Three days later, the mice were
sacrificed, and their spleen cells were hybridized to
SP2,70 myveloma cells. Clones, obtained by Limiting
dilution, were screened for secretion of anti-H.
felzs IgA antibody by an enzyme-linked immunosorbent
assay (ZLISA). The resulting cell line, identified as
#71—GS—A8, was found to be a stable IgA sBecreting
hybridoma. After multiple subclonings, stable IgA and
igG Becretors were injected intraperitoneally into

ristana-primed BALB/c mice, and the ascitic fluid

u

as harvested and clarified.
The c¢ell line #71-GS—A8, as of April 13,
199Z, is deposited in and maintained in viable

1,

conziticn in the Laberatory of Steven J. Czinn, M.D.,
Raimbow Babies and Children's Hospital, Room 465,
Case Western University, 2074 Abington Road,
Cleveland, Ohio, U.S.A. 44106. Access to the deposit
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will be available to & Person determined by the U.s.
Commigsioner of Patents and Trademarks to be entitled
thereto during pendency of the present application,
and all restrictions on availability of the deposit
<0 thie public will be irrevocably removed upon grant
2f a patent on the application.

The cell line #71-GS-A8 is being deposited
~n tre American Type Culture Collection, located at
22302 Parklawn Drive, Rockville, Maryland 20852,

C.S.A., under the identificatian number

=71—G5—A8. The ATCC accession number and depogit

Cate are + Tespectively,
EXAMPIE 3

Passive immunization studies were carried out as
follows. Ascites containing IgA monoclonal antibody
pProduzed =rom #71—GS-A8 (20011) was
adnins ster-ed intragastrically simultaneously with
12° viable organisms. Preliminary studies indicated
that gastric IgA titers of animals which received a
single 209 Ml dose of moneclonal IgA antibody

imed to levels below that seen in actively
immunized animals by 8 hours. Therefore, *hree

tional doses of MAb were given over the next 24
‘hours. Con<trol animals were challenged identically
but received e:ither saline or Senda’ virus specifi
IGA mcnoclonal antibody (an irrelevant IgA monoclonal
a**iboéy). OCne week later, the mice were sacrificed.

Gastris +issue was inoculated on Columbia blood agar
ol S and incubated for 5§ days at 37°C. Infection
was deZines as a positive culture or a pPositive

t's rapid urease broth test.

To investicate whether IgA antibodies, the

hallmark of the mucosal immune system, could by

Aot 00 T ey
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themselves protect against g. felis infection of
the gastrie mucara, HB. falig IgA monoclonal
antibodies were generated as described above, QOne of
these antibodies (#71—G5-A8) was then Passively
orally administered to germ-free mice at the time of
and after challenge with . felis, Control animals
received either raline or Sendai virus Bpecific Iga
monoclonal antibody Bpecific for the
hemagglutinin-neuraminidase Slycoprotein of Sendai
virusls.

The resul+ts are Presented in Table 2.

Evaluation of Pagsive Administration of Antibody
To Germ-Free Mice Before and After Challenge with H. felis

Antibody Acministered Number of Per Cent
of mice Infected
None-Control 7 57%
Irrelevant IgA Monoclonal 6 83%
I8A anti-y, felis monoeclonal 7 14%

Z. felis or Sendai virus Specific Iga monaclonal antibedy were
given intragascrically 4 times over 24 hours concurrent with
challenge with 106 viable H. felig,. Gastric biopsies were
cbtained 1l week afre- challenge and infection was determined by

Cultere and/or rapid urease test.

Of the 13 control animals receiving neo antibody
or Serndai virus antibody, 70% were infected (Figure

T I N v e m e
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2B). 0Of the seven experimen
PrcTected an )
Sgquare analysisg, the &:i
(p=.C19).

Comparison of antibody *titers
Sreups was evaluated by analysis of
Fis ] o

ner's protected T test. ¥

Presence of experimental infection
evaluated by Chi Square analysis.
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2 A mathess ~e ey 3 d
ethsod acioraing to claim i, wherein said
Zelicobac*te ig i = ]
2kacier antigen is I. pvieri antigen.,
3. A methed according to claid ]
o | ing t aim 1, wherein sgaid
Zelicobac+ t: : = J
c2Pacter antigen is H. felig antligen.
4 2 +
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S22acter antigen is administered in association with
-~ -k . -
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