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TREATMENT OF H. PYLORI ASSOCIATED GASTRODUODENAL DISEASE

FIELD OF THE INVENTION
This invention relates to the treatment of gastroduodenal disease
associated with Helicobacter pylori infection and in particular it relates to the use
of active immunisation as a treatment for H. pylori -associated gastroduodenal
10" disease.

BACKGROUND OF THE INVENTION
The bacterium, Helicobacter pylori , is now well established as a major
gastroduodenal pathogen, and more than 50% of the world population is infected
15 with this organism which causes gastritis of varying severity. While no symptoms
are apparent in a great proportion of infected persons, in a significant number of
H. pylori infected persons overt. disease may result. The majority (95%) of
duodenal ulcers are associated with H. pylori infection; a causal role is shown
by treatment studies which indicate that if the organisms can be eradicated at the
20 time of ulcer healing then the ulcers do not recur - in contrast to 80% recurrence
rate at one year in those who remain infected with the organisms. Furthermore,
up to 80% of gastric ulcers are thought to be H. pylori associated (Blaser, 1992).

" There is now increasing evidence of the harmful consequence of long term

25 H pylori infection. In countries such as China, Colombia and Japan the
bacterium is picked up very early in life, and in these persons the gastritis slowly
progresses untll after 30-40 years of continual infection, severe gastric atrophy
appears. Gastrlc atrophy is well documented as being the precursor lesion for
gastric cancer, although the actual cancer that develops in an atrophied stomach

30 is dependent on a myriad of other factors including diet. However, all the

evidence to date would suggest that the cancer would not develop if it was
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that is very closély related to H. pylori . This bacterium colonises the stomach

10 of mice in a very similar way to H. pylori in the human, i.e. the main ecological

niche is gastric mucus and the localisation of colonisation is antral dominant. In

. germfree mice, H. felis infection induces a gastritis that is very similar to the

human H. pylori infection with a chronic inflammation accompanied by

- polymorphonuclear leucocyte infiliration. Infection with each organism results in

15 the induction of a similar raised immune response against H. pylori and H. felis

respectively (Lee et al. , 1990).

The H. felis mouse model has proved to be very predictive of the efficacy
of anﬁ:H. pylori agents in humans. Thus, monotherapy with agents with high in
20 vitro activity such as erythromycin show no significant in vivo effect against H.
felis in mice, just as erythromycin has no anti-H. pylori effect in humans despite
high antimicrobial effects in vifro. In contrast, the triple therapy regimens of a
bismuth compound, metronidazole, and tetracycline or amoxycillin lead to a very
high er‘adioaﬁon r-até in H. felis infected mice (Dick-Hegedus and Lee, 1991).
25 Such triple therapies are the most successful human anti-H. pylori regimens, and
at the present time are recommended as the first choice for anti-H. pylori
therapy. However, established Helicobacter infections are difficult to treat, and
current chemotherapeutic regimens remain suboptimal due to problems with
efficacy, toxicity, drug resistance and reinfection (O'Connor, 1992).
30

Active immunisation of already infected patients has not been proven

efficacious for any clinically manifest human infectious disease (Burke, 1992)
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(based on an evaluation of an oral immunisation protocol in the H. felis mouse
model), suggested that once infection is established neither antibody nor

10 antibiotics are very effective at eradication.

Varga et al. (1992) have reported that a H. pylori vaccine prepared from
organisms derived from a patient, and injected parenterally into that patient,
resulted in an allergic reaction and failure to eradicate the organism.

15 '
| Surprisingly, it has now been discovered for the first time that there is
~ indeed a therapeutic potential for active immunisation against gastric Helicobacter
infection. Furthermore, it has been discovered that oral administration of H. pylori
antigen, with a suitable mucosal adjuvant, does not result in allergic or
20 hypersensitivity symptoms, but results in suppression or eradication of the
infecting organisms from the gastric mucosa.

SUMMARY OF THE INVENTION
According to one aspect of the present invention, there is provided a
25 method for the treatment of Helicobacter infection in a mammalian host, which
comprises the oral administration to said infected host of an immunologically
effective amount of one or more Helicobacter antigen(s), optionally in association
with a mucosal adjuvant. '

30 In another aspect, there is provided a vaccine composition for the

treatment of Helicobacter infection in a mammalian host, which comprises an
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-3 - Hehcobacter antigen(s), optionally in association with a n%ucosal adjuvant, in the
treatment of Helicobacter infection in a mammalian host.

of anti-H. pylon agents in humans. Thus, nonothera
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Throughout this specification and the claims which follow, unless the

10 context requires otherwise, the word "comprise”, or variations such as

"comprises" or “comprising", will be understood to imply the inclusion of a stated

integer or group of integers but not the exclusion of any other integer or group of
integers. '

15 By use of the term "immunologically effective amount" herein, it is meant
that the adminis{raﬁon of that amount to an individual infected host, either in a
smgle dose or as part of a series, is effective for treatment of Helicobacter
infection. This amount varies depending upon the health and physical condition
of the individual to be treated, the taxonomic group of individual to be treated, the

20 capacity of the individual's immune system to synthesise antibodies, the degree
of protection desired, the formulation of the vaccine, the assessment of the
medical situation, and other relevant factors. It is expected that the amount will
fall in a relatively broad range that can be determined through routine trials.

25 DETAILED DESCRIPTION OF THE INVENTION
The Helicobacter antigen(s) used in accordance with the present invention
may be H. felis antigen(s), or more preferably H. pylori antigen(s). In a
particularly preferred aspect of the present invention, a vaccine composition
comprising H pylori antigen(s) in association with a mucosal adjuvant is used

30 in the treatment of H. pylori infection in a human patient.
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gastric nucosaCytotoxin Associated Immunodominant (CAl) antigen or heat shock protein (hsp)
10 as disclosed by way of example in International Patent Publication No. WO

93/18150.

One mucosal adjuvant which is optionally, and preferably, administered
with the Helicobacter antigen(s) to the infected host is cholera toxin. Another
15 preferred mucosal adjuvant which may be administered with the Helicobacter
antigen(s) is E.coli heat labile toxin (E.coli HLT). Mucosal adjuvants other than
cholera toxin and E.coli HLT which may be used in accordance with the present
invention include non-toxic derivatives of cholera toxin, such as the B sub-unit
(CTB), chemically modified cholera toxin, or related proteins produced by
20 modification of the cholera toxin amino acid sequence. Each of these' molecules
with mucosal adjuvant or delivery properties may be added to, or conjugated with,
the Helicobacter antigen(s). Other compounds with mucos'al adjuvant or delivery
activity may be used, such as: bile; polycations such as DEAE-dextran and
polyornithine; detergents such as sodium dodecyl benzene sulphate; lipid-
25 conjugated materials; antibiotics such as streptomycin; vitamin A; and other
compounds that alter the structural or functional integrity of mucosal surfaces.
Other mucosally active compounds include derivatives of microbial structures
such as MDP; acridine and cimetidine. '

30 Helicobacter antigen(s) may be delivered in accordance with this invention
in ISCOMS (immune stimulating complexes), ISCOMS containing CTB, liposomes

or encapsulated in compounds such as acrylatés or poly(DL-lactide-co-glycoside)
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oily emulsions and delivered orally. An extensive though not exhaustive list of

5 adjuvants can be found in Cox and Coulter, 1992.

Other adjuvants, as well as conventional pharmaceutically acceptable
carriers, excipients, buffers or diluents, may aiso be included in the therapeutic
vaccine composition of this invention. The vaccine composition may, for

10 example, be formulated in enteric coated gelatine capsules including sodium
bicarbonate buffers together with the Helicobacter antigen(s) and mucosal
adjuvant.

Generally, a vaccine composition in accordance with the present invention

15 will comprise an immunologically effective amount of Helicobacter antigen(s), and
optionally a mucosal adjuvant, in conjunction with one or more conventional

- pharmaceutically acceptable carriers and/or diluents. As used herein
"pharmaceutically acceptable carriers and/or diluents" include any and all
solvents, dispersion media, aqueous. solutions, coatings, antibacterial and

20 antifungal agents, isc;tonic and absorption delaying agents and the like. The use
of such media and agents for pharmaceutical active substances is well known in

the art and is described by way of example in Remington’s Pharmaceutical
Sciences, 1§th' Edition, 1990, Mack Publishing Company, Pennsyivania, U.S.A..

25 'The pharmaceutical composition of this invention rﬁay be orally
administered directly to the mammalian host, for example, with an inert diluent or
with an assimilable edible carrier, or it may be enclosed in hard or soft shell
gelatine capsule, or it may be compressed into tablets, or it may be incorporated
directly with the solid or liquid food of the diet. For oral therapeutic

30 administration, the active compound may be incorporated with excipients and
used in the form of ingestible tablets, bucc_al tablets, troches, capsules, elixirs,

suspensions, syrups, wafers, and the like. The percentage of active component
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saccharin may be added or a flavouring agent such as peppermint, oil of

nl

10 wintergreen, or cherry flavouring. When the dosage unit form is a capsule, it may
contain, in addition to materials of the above type, a liquid carrier. Various other
materials may be present as coatings.or to otherwise modify the physical form of
the dosage unit. For instance, tablets, pills or capsules may be coated with
shellac, sugar or both. A syrup or elixir may contain the active component,

15 sucrose as a sweetening agent, methyl and prophylparabens as preservatives,

a dye and flavouring such as cherry or orange flavour. Of eourse. any material
used in preparing any dosage unit form should be pharmaceutically pure and
substantially non-toxic in the amounts employed.

20 The vaccine composition of the invention is administered orally in amounts
readily determined by persons of ordinary skill in this art. Thus, for adults a
suitable dosage would be in the range of 10 g to 10 g, for example 50 pg to 3g.
Similar dosage ranges would be applicable for children.

25 As noted above, a suitable mucosal adjuvant is cholera toxin. The amount

of mucosal adjuvant employed depends on the type of mucosal adjuvant used.

For example, when the mucosal adjuvant is cholera toxin, it is suitably used in an

amount of 10 nanogram to 50 ug, for example 01 ug to 10 yg. When the

- mucosal adjuvant is E.coli heat labile toxin, suitable amounts are 1 uyg to 1 mg,
30 for example 5 ug to 50 ug.
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antigen(s) used in acgordance with the present invention may be H.
felis antigen(s), or nore preferably H pylori antigen(s). In a
particularly preferred aspect of the present invention, a vaccine
conposition conprising H pylori antigen(s) in association with a
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humanp patient. -5-
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Al ternatively,” the Helicobacter antigen(s) used in accordance with the
of H. felis from the gastric mucosa. It is therefore anticipated that active
5 immunisation of infected humans with oral doses of a mucosal adjuvant with H.
pylori antigen(s) will result in the clearance of H. pylori from the gastric mucosa.
Based on previous studies with this model using anti-H. pylori agents, it is
considered that this is the first evidence of the therapeutic potential of active
immunisation with H. pylori vaccines, and indicates that a vaccine composition
10 for the therapy of human H. pyloni -associated gastroduodenal disease is a
preparation of Helicobacter antigen(s), optionally and preferably combined with

a mucosal adjuvant. /

It will be apparent to persons skilled in the field that effective treatment of
15 Helicobacter pylori infection in humans with an oral vaccine composition of
Helicobacter antigen(s) which will eradicate or suppress the infection will provide
a significant thefapeutic benefit via the suppression or elimination of gastritis,
prevention of peptic ulcer relapse and reduction in the harmful sequelae of
Helicobacter pylori infection including peptic ulceration and gastric cancer.
20 '
The present invention is further illustrated in the following, non-limiting
Examples.

EXAMPLE 1

One hundred and sixty female SPF mice from the Animal Breeding Unit of
the Unive_rsity of New South Wales, Australia, were infected with four oral doses
of 10°-10" living Helicobacter felis (ATCC culture 49179) given two days apart.

30 Bacteria were grown in plastic Petri dishes on Blood Agar Base No.2, 3.8%
wiv (Oxoid, Basingstoke, U.K.) with 7% v/v whole horse blood (Oxoid), containing
amphotericin B (Fungizone, Squibb, Princeton, N.J., USA) 2.5 mg/l; trimethoprim
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On days 28, 42, 44 and 47 after administration of the last infecting dose
of H, felis , 20 of the mice were given orally 0.2 m! of a suspension containing 10
pg of cholera toxin (Sigma C 3012) and a sonicate of H. felis containing 1 mg
protein (BIO-RAD DC protein assay).

15
Samples of antral mucosa were tested for infection using a rapid microtitre
urease test as described previously (Lee ef al. , 1990). This test has been
validated as being highly predictive of H. felis gastric infection. Groups of 40
mice (20 vaccinates and 20 controls) were euthanased at intervals of 1 week, 1
20 month, 2 months and 3 months after the last dose of vaccine.

The results are shown in Table 1.

“These results show that treatment of H.felis infected mice with an oral

25 vaccine comprised of Helicobacter antigens and a mucosal adjuvant, results in
cure of the infection in a significant proportion of mice. This effect is evident 1
week after cessation of therapy, and continues for at least 3 months,

demonstrating that the mice have been cured of their infection.
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I'nvention in 1SCOVS (immune stimulating conpl exe

CTB, li posones or encapsul ated i n compounds S

pol'y(DL-1acti de-co-gl ycosi de)

- 6- to formmcrospheres of a size suited to ae =t

Al ternatively, mcro or nanopartlcleéonay be covalently attached to
nol equl es such as vitamn B12 which have specific gut receptors.

Antigen(s) may al so be incorporated i ﬂfA)BL 1oil y enul sions and del i vered
orally. An ex houoh not ovhauctive b et e b

extensive L]
and Coul ter, 1992.1 prgportion of H.felis isfected miaent s, as wel |
conventi onaf pharmaceuti cal | y dcceptabl e carriers, excipients hufflers

or di | uents| ey s stoe 1 nel ui T b e UherARGHE | €| 2 months | 3 months

Nil 19/19 20/20 18/19 13119

Sonicate plus CT 2/20 3/20 6/20 117

P<0.0001* | P<0.0001 | P<0.05 | P<0.0001

* Fisher's exact test (two tailed).
EXAMPLE 2

One hundred female BALB/c mice from the Animal Breeding Unit of the

" University of New South Wales, Australia, were infected with 3 oral doses of 10°

5 living Helicobacter felis (ATCC culture 49179) given 2 days apart, i.e. days 1,3
and 5.

Bacteria were grown in plastic Petri dishes on Blood Agar Base No. 2,

3.8% wiv (Oxoid, Basmgstoke. U.K.) with 7% viv whole horse blood), (Oxoid),

10 containing amphotericin B (Fungizone, Squibb, Princeton, N.J., USA) 2.5 mg/};

trimethoprim (Slgma, St.Louis, MO, USA), 10 mg/l. Plates were incubated in a
mlcroaerophzllc humid atmosphere (Oxoid, BR56) at 37°C for 48 hours.

Sonicates were prepared by growth of the organisms, as described above,
15 followed by harvesting of the organisms in 0.1 molar phosphate buffered saline
(PBS). The cells were washed collected by centrifugation, washed once in PBS,
and resuspended in fresh PBS. The cells were then sonicated at the rate of one
per minute per mi of cell suspension (50% duty cycle) using a B-30 Branson Cell
Disrupter. The sonicate was stored at -20°C.
20
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vacci ne conposition of this invention. The vacci ne co ==

exanple, be formulated in enteric coated gel ati ne capsy|l €8!SiSHEETOHASIREBNI UM
bi carbonate buffers together with the Helicobacter antlgengsﬁFﬁhﬂLhﬂcosal
adj uvant General |y, a vaccine conposition T accor gance Wt --
the present invention 15 will conprise an inmmunol ogically effective anount
of Helicobacterantigen(s), and optional fy-a nmucosal adjuvant, in

conj ynction with one or nore conventional pharmaceutically acceptabl e

carriers and/or di | ggays 21 /55, 86 @nd40 &ifter admmi&h‘atlﬁﬂmlﬂhe ta?dtluyfectmg dose
acceptable carriers and/or dilTdents" include_any and a

di spersi on nedofat. fafised0snicelwereoeach giygni orgdy 't%fc"l é?‘f-‘ﬁ?" §Hﬂ¥aiﬂ'n9 10 ug

ant. f ungal agen SO [

The use ook ShaleRRlPh TnbMa 10, 20, AROWCRY SRRy Red tialy 0 Mial 2
i s well known gispensidnioritainirn®o ug dfeﬁmlerb&dxuh;anda@r soficateaafptefalis containing
Rem ngton's _Phar maceut | cal Sci ences gl tion, 1990

Publ i shi ng @or‘ri)zms' proteim GHQ-RAD, DG protein assgg MICeTWEr %ﬁﬁ?‘ﬁ&é‘l@ﬂ prally 0.2
composi tion of ! ) %J&ﬁ%ﬂ&io mﬁfgnﬁrsﬂrﬁééte of FM@VI@ icohRiisiAg n@piotehozo

t he mammal i an an I nert | uent or
assinilable ednﬁﬂeaweaas eaech gmm otallmanZtml ofig |susp§n$lnn aniriaingst ugpfgholera

Pncar por at od ToxinAnda sqRikaer ot A (s SeAgerhophRiniay 1 g FRYisI. and 20

oral therapeut hﬁ%eggleré“ilﬂﬁbéﬂyrﬁdd}{hte&he active compound may be

I ncor por at ed W exclprents and

One week after the final immunising dose all the mice were euthanased.
Samples of antral mucosa were tested for infection uéing a rapid microtitre urease
test as described previously (Lee et al. , 1990). This test has been validated as
being highly predictive of H. felis gastric infection. '
15 | |
The results are shown in Table 2.

These results show that oral administration of Helicobacter antigens
derived from either H. felis, or H. pylori along with a mucosal adjuvant, will cure
20 a significant portion of H. felis infected mice.

TABLE 2
Vaccine Number of animals | Significance “
infected
Nil ' 16/20
CT alone _ 15120 N.S.
H. felis sonicate alone 12/20 N.S.
H. felis sonicate plus CT 8/19 ' P<0.05*
H. pylori sonicate plus CT 4/20 P<0.001
- Fisher's exact test (two tailed) - This Sheet Has Been R

fwmde




used in the formof ingestible tablets, buccal tablets, troches, capsul es,

elirxirs, suspensi ons, syrups, wafers, and the Ii ke‘_ﬂ&e-._-ae{—cem_@gg_:gf_;
active conponent ' THIS GHIET HAS BEFN ||
in"the conpositions and preparations nmay of course be ual’l edﬁaxn;de #wpsuch | -
t hat a suitable dosage will be obtaingsl to be i nmuFeroTa+y :
ef fective. Solid oral dosage units such as tablets, troches,
pills, capsules and the like 5 may atmmpﬂéa%n the foll ow ng: a binder
such as gumtragacanth, acacia, corn star or gelatin; excipients
such as dical ci um phosphate a disintegrating agent such as corn
starch, potato st |n|c d the _lik a,lubri ant .Su

magnesi um st ear at %M@F@ﬁ?%‘g gite éme*as AdimasBre 3%'%'?(9! the

saccharin mayy H@eﬁﬂ?%ﬁ'tﬁ w SolithvRiies wuﬁ&stat v@#éhn@%té?ﬁﬂﬂﬁ%ﬂ do8és oP§ol0

wi ntergreen, or c avouring. When the 'dosage unit formis a capsule,
it may 5 ctOif lving Heﬁcaﬂdcter iellst(ATﬁCt) eultates49179)given g days \apart. 20 femald

othorv se mod TS WHpdeR AT Ers, o Tgalfe GSRAA, 7 coatinos o to

Bacteria were grown in plastic Pefri dishes on Blood Agar Base No. 2,

3.8% wiv (Oxoid, Basingstoke, UK) with 7% viv whole horse blood (Oxoid),

10 containing amphotericin B (Fungizone, Squibb, Princeton, N.J., USA) 2.5 mg/l;

trimethoprim (Sigma, St.Louis, MO, USA), 10 mg/l. Plates were incubated in a
microaerophilic humid atmosphere (Oxoid, BR56) at 37°C for 48 hours.

Sonicates were prepared by growth of the organisms, as described above,
15 followed by harvesting of the organisms in 0.1 molar phosphate buffered saline
(PBS). The cells were washed, collected by centrifugation, washed once in PBS,
and resuspended in fresh PBS. The cells were then sonicated at the rate of one
per minute per ml of cell suspension (50% duty cycle) using a B-30 Branson Cell
Disrupter. The sonicate was stored at -20°C. )

20
Starting between 6 weeks and 9 weeks after their last infecting dose of H.
felis, 20 -mice were each given orally 0.2 mi of a solution containing 25 ug of
E.coli heat labile toxin (HLT) (Sigma E 801 5), 20 mice were each given orally 0.2
mlofa suspensioh containing 25 g of HLT and a sonicate of H. pylori containing
25 1 mg protein (BIO-RAD DC protein assay), 20 mice were each given orally 0.2
ml of a suspension containing a sonicate of H. pylori containing 1 mg protein, and

40 mice were not orally vaccinated.

Each group received three further doses 15, 17 and 20 days after their
30 initial dose.

- This Sheet Has Been Reﬂlaoed




t he dosage unit. For instance, tablets, pills or caps I¢|s;m@;y:,rb:emqggeq_l,

W th shel |l ac,, sugar or both. A syrup or elixir cont@in sthe acti ;fe
conmponent, 15 sucrose as a sweetening agent, methyl yEparabens’ as
preservati ves, a dye and flavouring such as cherry or orange flavour...
O course, any nateri al used in preparing any dosage unit form should
be pharnmaceutically pure and subst ant A y non-toxic in the anpunts
enpl Qyed. 20 The vacci ne conpositiqgn of the invention is

admi ni stered or al | Fourwagksafter the ﬂna*éﬁmwsiaetdéﬁﬁﬁ#égeW'Cséﬁ'%fsrf’é“tﬁ"ased-
ordinary skil k.l | T , r I S: : ' :

be inthe rangg%é%jéﬁrg{ér‘ P’Il{(.g)lé%d\l égr% t?%@“ééi‘#;‘f%”&“%%ﬁ'@ r@%&ﬁ% redsé
Si mi | ar dosagtest asgiscribed gprodoasipl(Lealet @l.f,or990)i Mhistest hagdeen validatedhas ed

above, a suitab)e nucosal adjuvant js choler.a taxin. The anpunt of

mucosal adj quﬁF‘gdHSNMﬁﬁd'GH{b%ﬁgé-(fﬁﬁﬁﬂ@sﬁr‘%ﬁfe&ﬁoﬂucosal adj uvant used.

For exanpl g when the nucosal adjuvant is cholera toxin, it is suitably

used in an anount of 10 nanogramto 50 [err], for exanple 01 [err] to

10 [err]. Wen theThe resultsoard shalvoimliables3Ecol i heat |abile toxin,

sui tabl e amounts are 1 [err] to 1 ng, 30 for exanple 5 [err] to 50 [err].

They show that oral administration of Helicobacter antigens derived from

H. pylori along with a mucosal adjuvant E.coli heat labile toxin, will cure a

10 significant portion of H. felis infected mice.

TABLE 3

s

Tréatment Group Proportion of H. felis
infected mice.
Uninfected, unvaccinated 0/20
“ Infected, unvaccinated 40/40 "
Infected, Hp antigen alone 20/20 “ :
Infected, E.coli HLT alone 20/20

Infected, Hp antigen & HLT 6/19* ’

* P<0.0001 (Fisher’'s exact test, two tailed).

e
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- 8- In work | eading to the present invention, active

| myuni sation of mce previously infected wwth H felis , wth otal
doses ‘of cholera toxin or E.coli* HLT adj uvant an ay

felis or H pylon sonicate, result in the clearance SFF féHBSﬂﬂ%p
the gastric nucosa. It is therefore anticipated that detive’ B ;
i mmuni sation of infected humans with oral -ddgses of a nucosal adjuvant Wt h

H. , pylon antigen(s) will result in the clearance of H pylon fromthe
gastric nMUCOSREFERENTES: on previous studies with this nodel using anti-H.
pylon agents, it is considered that this is the first evidence of the

t herapeuti c p(?g% MJQQQQQ %llcobadt&;@y)b@ait§gglétfvntd?s%seoyd:m'lnwcmﬁeas

and i ndi cates oslIt erapy of human
pyl ori -associat ec19 gast roduodenal di sease is a preparation of

Hel i cobact er e ) aI | y .and ferably co Al

nmucosal adj uv%ig;e: B(§ (1988} sywl?i b%‘ tf W%; %ngogkﬁppe\@che

the field thatt %W\ﬂéerlapgaf? reylosis. q’%baét Aori infection in

humans wi th an oral vacci ne conposition of Hel i cobacter antigen(s)

which will er&iixade and SoultessA.t (1992} ecAdvanegs lin pAdjuvast Techno!ogy and
Application. /n Animal Parasite Control Utilising Biotechnology. Edited W.K.
Yong, CRC Press.

Czinn, S.J., Cali, A. and Nedrud, J.G. (1993). | _Protectlon of germ-free mice from
infection by Helicobacter felis after active oral or passive IgA |mmumzat|on
Vaccine , 11, 637-642.

Dick-Hegedus, E. and Lee, A. (1991). Use of a mouse model to examine anti-
Helicobacter pylori agents. Scand J. Gastrolenterol. 26, 909-915.
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Helicobacter pylori Biology and Clinical Practice. Edited by Goodwin and
Worsley. CRC Press.
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eIim'nation of

significant therapeutic benefit on Q
gast ritis, preventi on of,,_pept | Fl'mu '" nnnﬂ
har nf ul |

sequel ae of cobact er pylart = n
ul ceration and gastric cancer The pr ese
further illustrated in the foIIovm ng, non-limting Exanp
EXAMPLE 1 25 ' One hundred and sixty femal e SPF mce fromthe
Ani mal Breeding Unit of the University of New South Wal es, Australia
wer e infect edcﬁ_nﬂ%our oral doses of [err] living Heli cobact er feli s
(ATCC cul ture given two days apart. 30 Bacteria were grown

:Bn pl. as:iﬁ Petri ;:Ii shes on Bl ood Agar Base No. 2, 3.8% w v (Oxoi d,

asi ngstoke, U K ) with 7% v/v or

anphot eri ci n & (Fufgnethed fosthe %’ga ’W&ﬁ@% f?"% if(r%%éﬁ%n C%‘“é}h{”alngn host,

trimethoprim wuich comprises the oral administration to said mfected host of an
immunologically effective amount of one or more Helicobacter antigen(s),

optionally in association with a mucosal adjuvant.

2. A method according to claim 1, wherein said Helicobacter antigen is H.

pylori antigen.

3. A method according to claim 1, wherein said Helicobacter antigen is H.

, felis antigen.

!

4, A method according to claim 1, wherein said Helicobacter antigen(s)
comprises a sonicate of Helicobacter cells, preferably H. pylori cells.

5. A method according to claim 1, wherein said Helicobacter antigen is
administered in association with a mucosal adjuvant.

/
6. A method according to claim 5, wherein said mucosal adjuvant is cholera

toxin or E.coli heat labile toxin.

7. A method according to claim 1, wherein said infected host is an infected

human.

8. A vaccine composition for the treatment of Helicobacter infection in a
mammalian host comprising an immunogenically effective amount of one or more
Helicobacter antigen(s), optionally in association with a mucosal adjuvant,

together with a pharmaceutically acceptable carrier or diluent.

9. A vaccine composition accordmg to clalm 8 further comprlsmg an effective

amount of a mucosal adjuvant.
This Sheet
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-9- (Sigma, St.Louis, MO, USA), 10 ng/l PI ates were incubated i

m cr oaerophi li.c _ hum d at m)sphere Oxoi d at 37[err] C f =48
hours. Soni cat es vvere ﬂu#m 'ganl /._,;-

descri bed above, by 5 harvesting

buffered saline (PBS). The cells were washed, coI

centrifugation, washed once in PBS, and resuspende |

cells were then sonicated at the rate of one mnute P

suspensi on (50% duty cycle) using a B-30 Brargon Cell Disr upt er. The

sonicate was stored at -20[err]C. 10 On days 28, 42, 44 and 47
after: adm ni st ri&i o\ Wccinecomposition actmmgdm&ﬂam’i 8, whekgin ES‘[d rﬁuﬁ&l%dg%vg%t

mce were give ensj on cont ai ni ng 10

chol era toxin ?Sc%adﬁg&%ﬁgemﬁ‘i% eh%,g? gotﬂxﬂhte of H felis containing 1
ngy protein (Bl O-RAD DC protein assay). 15 Sanmpl es of antral
mucosa were tested for infection using a rapid mcrotitre ur ease test

as described pr dvi ofisVgcqing compasition ateeiing Thidaihed, wissrehf e8id Heluc?bacrggr

validated as b e of H felis gastric infection
of 40 mice @htifertiIh, byl Q‘nﬁbé,}{

12. A vaccine composition according to claim 8, wherein said Helicobacter
antigen is H. felis antigen.

13. A vaccine composition according to claim 8, wherein said Helicobacter
antigen(s) comprises a sonicate of Helicobacter cells, preferably H. pyloﬁ cells.
14. Use of a vaccine composition comprising an immunologically effective
amount of one or more Helicobacter antigen(s), optionally in association with a
mucosal adjuvant, in the treatment of Helicobacter infection in a mammalian host.
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(20 vaccinates and 20 controls) were euthanased at intervals of 1 week, 1
noath, 20 2 nonths and 3 nonths after the | ast dose of vacci ne.
The results-are shown in Table 1. These resu
treatment of H felis infected mce with an oral 25 vge

Hel i cobacter antigens and a mucosal adjuvant, results
i nfection in a significant proportion of mce. This

evident 1

week after cessation of therapy, and continues for at |east 3 nont hs,
denonstrating that the m ce have been cured of their infection.
TABLE 1

-

TREATMENT OF H.PYLORI ASSOCIATED GASTRODUODENAL DISEASE

Abstract

A method for the treatment of Helicobacter infection, preferably H. pylori infection
in a mammalian host such as a human comprises administration to the infected
host of an immunologically effective amount of one or more Helicobacter
antigen(s), preferably in association with a mucosal adjuvant such as cholera toxin

or E.coli heat labile toxin.
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Proportlon of Hfelis infected_mce ation
1 nonth 2 months 3 nonths ' %;%/\.i@l SHEET
20/ 20 18/19  13/19 m\‘\m\g‘\l\m REFLACEE

6/ 20 1/ 17 ' P<0. 0001
P<0. 05 P<0. 0001 * Fi shers exact test (two t @i L

chol era toxin. EXAMPLE 2
One hundred fenmale BALB/c mice fromthe Mi-mal Breeding Unit of the

UPi \[/er sity Iof New South Wal es, Australia, were infected wwth 3 oral doses
o] err] 5 livin HeILcobacterf lis cyl t 4917

apart, i. 1°day§\gfa°§'%c?°mp°%$°" a corg%g"f éré‘@f‘ 9&5&(59{6% 91%#%%'
pl astic Pet di h MBS n8% w v (Oxoid,

Basi ngst okg aI’?) '\%\nipﬁmf /otgg& %E’c é‘at'\lggﬁlgt%ﬁ (

! ol € hor (Oxoi d), contai ni ng 10
anphotericin B (Fungizone, Squibb, Princeton, N.J., USA) 2.5 ny/l;
trimethopriqm A (/§b9i'm c&hpb@ﬁio‘h addardidz’ o chdim8] WheRkini ssidwiekicobuotbat ed
in a mcroaerophili hum d at nosphere (Oxoid, BR56) at 37[err]C for 48
hour s. antigen is H pylori antigen.

-------------
...........

12. A vaccine composition according to claim 8, wherein said Helicobacter

agtigen is H. felis antigen.

- 13. A vaccine composition according to claim 8, wherein said Helicobacter

antigen(s) comprises a sonicate of Helicobacter cells, preferably H. pylori cells.

14. Use of a vaccine composition comprising an immunologically effective
amount of one or more Helicobacter antigen(s), optionally in association with a
mucosal adjuvant, in the treatment of Helicobacter infection in a mammalian

host.



Soni cates wer e prepared from organi sms grown as described above, by 15

harvesting of the organisnms in 0.1 nolar phosphate buf ;_eradw-
The cells were washed col |l ected by centrifugati on, || weerthad & $
-9 ABR [ -

and resuspended in fresh PBS. The cells were then goni ca@@ R

of one per mnute per m of cell susgension (50% ditDateycl.g)...usi.ng..a
B- 30 Branson Cel | Di srupter. The sonicate was stor -

On days 21, 35, 37, and 40 after admi nistration of: the |ast infecting dose
of H felis, 20 mice were each given orally 0.2 m of a solution
containing 10 uqg of -11-
chol era t%)ﬂﬁf‘f'%l%qg M‘Q}OR&@\%QQIMFQ @MF@QQEQ%'&N‘P@E}% of a
suspensi on containing 10 ug of cholera toxin and a sonicate of H felis
cont ai ni ng 1 ng protein (BIORAD DC protein assay), 20 mce were each
gi ven or alAbstfec& ni of a suspension containing a sonicate of H felis

containing 1 ng protein, 20 mce
A method for the treatment of Helicobacter infection, preferably H. pylori infection
in a mammalian host such as a human comprises administration to the infected
host of an immunologically effective amount of one or more Helicobacter
antigen(s), preferably in association with a mucosal adjuvant such as cholera toxin

or E.coli heat labile toxin.
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5 were each given orally 0.2 ml of a sus
\ pensi on containing 10 u
chol*era toxin and a sonicate of Hpylori (strai 3 oo %g 1
e

ng protein, and 20 mce were not orally vaccin tﬁgpLACEMENTsHEET

week after the final inmmunising dose all the mce re eut
Sanpl es of antral nucosa were tested for infection [ugiadl S]ms@

. _ _ 1. titr
ur ease test as described previously (Lﬁe et al .= ”‘“"‘ T rs—*z—‘jhas ©

been val i dated as being highly predicifve of H Tfelis gastrlqcm

et o0 et et R bAERAL kg ot o ectod
adi ivant . i (ORGHE SERIE theTrsBentt of'a JijorRls imnfie 'é“ﬁf’?"?ﬁf’"f‘?“ﬁ‘”"“ y
-Srf\gh Ff izcance high level of cnrculanng’ivg@lammody m the serum angd deempngﬂgﬁgm grfnlocc%]
specific IgA antibody in the gastric mucosa, it has been consnéer%d that active

5 immunisation was unlikely to be effective in therapy (Goodwin, 1993). Indeed,

Czinn et al. (1993) in proposing that oral vaccination may be a feasible approach

for the preventxon of H. pylori infection in humans (based on an evaluation of an

oral immunisation protocol in the H. felis mouse model) suggested that once
infection is established neither antibody nor antibiotics are very effective at

10 eradication.

Varga et al. (1992) have reported that a H. pylori vaccine prepared from
organisms derived from a patient, and injected parenterally into that patient,
resulted in an allergic reaction and failure to eradicate the organism.

15 |
| Surpnsmgly it has now been discovered for the first time that there is indeed
a therapeutlc potential for active immunisation against gastric Helicobacter
infection. Furthermore, it has been discovered that oral administration of H. pylori
antigen, with a suitable mucosal adjuvant, does not result in allergic or
20 hypersensitivity symptoms, but results in suppression or eradication of the infecting
organisms from the gastric mucosa.

SUMMARY OF THE INVENTION
According to one aspect of the present invention, there is provided a method
25 for the treatment of Helicobacter infection in a mammalian host, which comprises
admmlstrahon fo sald infected host of an immunologically effective amount of one
or more Hel:oobacter antigen(s), optionally in association with a mucosal adjuvant,

to generate a mucosal immune response in said infected host.

30 In ancther aspect, there is provided a vaccine composition for the treatment
of Helicobacter infection in a mammalian host, which comprises an immunologically'

[ AmENDED _ SHEET \‘




Nil- ) 16/ 20 CT al one
aSISZO L orel N. S. H felis sonicate al one..—. _12/20

. S. _ . felis sonicate plus CT 8/ 19 | e e
H_. pyl ori sonicate plus CT 4/ 20 P<0. 001 hé‘—:?«*Eﬁ@Ei*QENT SHEET
Fi sher’s exact test (two tailed) CT = chol era toxilhpate N.5.NOV.1997.....
-12- _BXAWPLE 3

effective amount of one or more Helicobacter antigen(s), in association with a

mucosal adjuvant, together with a pharmaceutically acceptable carrier or diluent.

In yet another aspect, the present invention provides the use of a vaccine
5 composition comprising an immunologically effective amount of one or more
Helicobacter antigen(s), optionally in association with a mucosal adjuvant to

generate a mucosal immune response, in the treatment of Helicobacter infection

in a mammalian host.

10 Throughout this specification and the claims which follow, unless the context
requires otherwise, the word "comprise”, or variations such as "comprises” or
"comprising”, will be understood to imply the inclusion of a stated integer or group

of integers but not the exclusion of any other integer or group of integers.

‘15 By use of the term "immunologically effective amount” herein, it is meant that
" the administration of that amount to an individual infected host, either in a single
dose or as part of a series, is effective for treatment of Helicobacter infection. This
amount varies depending upon the health and physical condition of the individual

_to be treated, the taxonomic group of individual to be treated, the capacity of the

20 individual's immune system to synthesise antibodies, the degree of protection
desired, the formulation of the vaccine, the assessment of the medical situation,

and other relevant factors. It is expected that the amount will fall in a relatively

" broad range that can be determined through routine trials.

25 DETAILED DESCRIPTION OF THE INVENTION -

. The Helicobacter antigen(s) used in accordance with the present invention
may be H. felis antigen(s), or more preferably H. pxlori antigen(s). In a particularly
preferred aspect of the present invention, a vaccine composition comprising H.
pylori antigen(s) in association with a mucosal adjuvant is used in the treatment of

30 H. pylori infection in a human patient.
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One hundred fenal e SPF mice fromthe Animal Br i ndron : :
\i i eedin n -
University of New South Wales, Australia, were inf eg g&%‘ﬁgmﬁﬂkﬁﬁ%sqo os

of [err] 5 [Jerr] living Helicobacter felis (AT

| CcC tur

days aloart 20 feral e SPF mice were |eft uEli nf eca ?ﬁgﬁtﬁ) ---- ’
controls. Bacteria were grows in plastic Petr| di shes on Bl ood

Agar Base No. 2, 3.8% wv (Oxoid, Basin
gstoke, UK) with 7% v/v whol e
horse bl ood (Q(O' %ﬁf%%@ /-'(B?lcﬁgaé‘tﬁpﬁ%géh(%b gofprisermybaciesial Sopicste, and

Princeton, trimethopri
;Jts% Spﬁo n‘gé i& g,;m? ankk pylont: somicate Mgrww@bﬁﬁgﬁﬂ%’%%;%?m“@
ere oi Rgg_) at 37 C
}[Aﬁre pr epar eysed o BFERIAABAS {ﬂé\/\#fh gp%eggrwggﬁﬁg%o%ogp%se 15 harvels\??lr)llgsof
e organi S”Ba riai &el?’% K. Bp@,ﬁphate buffered saline (PBS) The cells
wer e washed, ecte y centrifugation, washed once in PBS, and

resuspendead |n fresh PBS. The cells were then sonicated at the rate of one

2 son ci ™ "Saeliaen o BUURRRR NG kg0 1 tarigporuiome

fsgf‘l”si "9 Obﬁ} présert R iNRAEdN NSy Bomprike ombtmmbrenndmlémal antigensi peftigylasly ane

h
err] of Ecokr moreeuﬁgﬁmgé%%éagisi&'h@é’ qrlingRsteobeh BT YRRRAICT.
and 2" soni catanei Asicis %di'm"md%““?”ﬁgm o ik i 020

al ni n
10 as disclosed by way of example in International Patent Publication No. WO

93/18150.

One mucosal adjuvant which is optionally, and preferably, administered

with the Helicobacter antigen(s) to the infected host is cholera toxin. Another

15 preferred mucosal adjuvant which may be administered with the Helicobacter
antigen(s) is E.coli heat labile toxin (E.coli HLT). Mucosal adjuvants other than
cholera toxin and E.coli HLT which may be used in accordance with the present
invention include non-toxic derivatives of cholera toxin, such as the B sub-unit
(CTB), chemically modified cholera toxin, or related proteins produced by

20 modification of the cholera toxin amino acid sequence. Each of these molecules
with mucosal adjuvant or delivery properties may be added to, or conjugated with,

the Helicobacter antigen(s). Other compounds with mucosal adjuvant or delivery
activity may be dsed, such asﬁ bile; polycations such és DEAE-dextran and
polyornithine; detefgents such as sodium dodecyl benzéne sulphate; lipid-

25 conjugated materials; antibiotics such as streptomycin; vitamin A; and other
compounds that alter the structural or functional integrity of mucosal surfaces.
Other mucosally active compounds include derivatives of microbial structures

such as MDP; acridine and cimetidine.

30 Helicobacter antigen(s) may be deliveréd in accordance with this invention
in ISCOMS (immune stimulating complexes), ISCOMS containing CTB, liposomes

or encapsulated in compounds such as acrylates or poly(DL-lactide-co-glycoside)

T
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Each group
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Sonicates were prepared from organisms grown as described above, by
harvesting of the organisms in 0.1 molar phosphate buffered saline (PBS). The
cells were washed, collected by centrifugation, washed once in PBS, and
resuSpended in fresh PBS. The cells were then sonicated at the rate of one minute
per mi of cell suspension (50% duty cycle) using a B-30 Branson Cell Disrupter.

The sonicate was stored at -20°C.

On days 28, 42, 44 and 47 after administration of the last infecting dose of
H. felis , 20 of the mice were given orally 0.2 ml of a suspension containing 10 pg
of cholera toxin (CT) (Sigma C 3012) and a sonicate of H. felis containing 1 mg
protein (BIO-RAD DC brotein assay). '

Samples of antral mucosa were tested for infection using a rapid microtitre
urease test as described previously (Lee ef al. , 1990). This test has been
validated as beihg highly predictive of H. felis gastric infection. Groups of 40 mice
(20 vaccinates and 20 controls) wenie euthanased at intervals of 1 week, 1 month,

2 months and 3 months after the last dose of vaccine.
The results are shown in Table 1.

These results show that treatment of H.felis infected mice with an oral
vaccine compfised of Helicobacter antigens and a mucosal adjuvant, results in cure
of the infection in a significant proportion of mice. This effect is evident 1 week after
cessatioh of therapy, and continues for at least 3‘months, demonstrating that the

mice have been cur_ed' of their infection.
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They show that oral adm nistration of Helicobacter anti gens derived from H.

pyl on al ong with a nucosal adjuvant Ecoli heat [ abi I|¢" a
significant 10 portion of H felis infected m ce. “ *“ Ea’%\HOWTe
TABLE 3 Treat nent G oup 0 5 NOV F‘gg{)o_r_t i on
of H felis }L") to---------"-"'*."H;c".;n':»'m

m ce. Uni nf ect ed, unvacci nat ed -10- 0/ 20
I nfected, unvaccinated 40/ 40 I nfected, Hp
antigen al one 20/ 20TABLE 1 nfected, Ecoli HLT al one
20120 | Hn_antigen & WL eSOk
P<0. 0001 (Fisiler' s exact test, tw SHHE E. coli heat|
| abil e protei B Hp antigen = soni (mﬂpfjfe\,’{1 cfed mice

containing 1 fy.of Hsafighori deri yedygert ei n] 1 month 2 months { 3 months

19/19 20/20 1819 13/18
2/20 3/20 6/20 N7

| P<0.0001* | P<0.0001 | P<0.05 P<0.0001
e e e e ——

* Fisher's exact test (two tailed).
CT = cholera toxin.

EXAMPLE 2

One hundred female BALB/c mice from the Animal Breeding Unit of the

University of New South Wales, Australia, were infected with 3 oral doses of 10°

5 living Helicobacter felis (ATCC culture 49179) given 2 days apart, i.e. days 1, 3 and
- 5

Bacteria were grown in plastic Petri dishes on Blood Agar Base No. 2, 3.8%

whv (Oxoid, Basingstoke, U.K.) with 7% v/v whole horse blood), (Oxoid), containing

10 amphotericin B (Fungizone, Squibb, Princeton, N.J., USA) 2.5 mg/l; trimethoprim

(Sigma, St.Louis, MO, USA), 10 mg/l. Plates were incubated in a microaerophilic
humid atmosphere (Oxoid, BR56) at 37°C for 48 hours.

Sonicates were prepared from organisms grown as described above, by
15 harvesting of the organisms in 0.1 molar phosphate buffered saline (PBS). The
cells were washed collected by centrifugation, washed once in PBS, and
resuspended in fresh PBS. The cells were then sonicated at the rate of one per
minute per mi of cell suspension (50% duty cycle) using a B-30 Branson Cell
Disrupter. The sonicate was stored at -20°C.
20 |
Ondays 21, 35, 37, and 40 after adm'i_nistration of the last infecting dose of
H. felis, 20 mice were each given orally 0.2 ml of a solution containing 10 ug of
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1 mg protein (BIO-RAD DC protein assay), 20 mice were each given orally 0.2 ml
of a suspension containing a sonicate of H. felis containing 1 mg protein, 20 mice

5 were each given orally 0.2 miof a suspension containing 10 ug of cholera toxin and
a sonicate of H.pylori (strain 921023) containing 1 mg protein, and 20 mice were

not orally vaccinated.

One week after the final immunising dose all the mice were euthanased.
10 Samples of antral mucosa were tested for infection using a rapid microtitre urease
test as described previously (Lee et al. , 1990). This test has been validated as

being highly prediétiv'e of H. felis gastric infection.

_ The results are shown in Table 2.
15
These results show that oral administration of Helicobacter antigens derived

from either H. felis, or H. pylori along with a mucosal adjuvant, will cure a significant

portion of H. felis infected mice.

TABLE 2

R SRR S P =

Vaccine Number of animals
infected

| N | | 16/20
| CT alone - 15/20
| H. felis sonicate alone 12/20
| H. felis sonicate plus CT 8119
4/20

Significance

| H. pylon sonicate plus CT

* Fisher's exact test (two tailed)

CT = cholera toxin.
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gastric cancer and the possible devel opment of an '

Hel r cobacter pylori Biology and Cinical Practice. F@cﬁ&%@"@%
Wrsley. CRC Press. Lee, A, Fox, J.G, Qto, SyNUV
smal | ani mal nodel of human Hel i cobacterpyl%rl actlaeD@hronrc gast L
Gastroenterol ogy, 99, 1316- 1323. O Connor, H. J. km cation of
Hel i cobacterpylori: Therapies and cli nESGAMPKE 3cat ions. Postgrad. Med. J.
68, 549-557. Parsonnet, J., Friedman, G D., Vandersteen, D.P., Chang, Y.,
yo]gel {mn, H. j t hOr entreich, N and Sibley, R K (1991). Helicobacterpyl ori

I nfection an e r?ﬁiﬁ@ E AnimaiVBee

1127-1131. Varga, H[‘%kh@i‘dp@étf&?%'&app fr&n1 fHE:Jakat 02 F.e,@%gog?llt( Ofl\}lhe
and Meretey, WnivetSiB2of NER S@@chaNab“sp)Nmtraha,l werregipfeotied withet ofal doses of 10°-

359- 361.
5 10" living Helicobacter felis (ATCC culture 491 79) given 2 days apart. 20 female

SPF mice were left uninfected, as negative controls.

Bacteria were growh in plastic Petri dishes on Blood Agar Base No. 2, 3.8%

wiv (Oxoid, Basingstoke, UK) with 7% v/v whole horse blood (Oxoid), containing

10 amphotericin B (Fungizone, Squibb, Princeton, N.J., USA) 2.5 mg/l; trimethoprim

(Sigma, St.Louis, MO, USA), 10 mg/l. Plates were incubated in a microaerophilic
humid atmosphere (Oxoid, BR56) at 37°C for 48 hours.

Sonicates were prepared from organisms grown as described above, by
. 16 harvesting of the organisms in 0.1 molar phosphate buffered saline (PBS). The
cells were washed, collected by centrifugation, washed once in PBS, and
resuspended in fresh PBS. The celis were then sonicated at the rate of one per
minute per ml of cell suspension (50% duty cycle) using a B-30 Branson Celi
Disrupter. The sonicate was stored at -20°C.
20
Starting between 6 weeks and 9 weeks after their last infecting dose of H.
felis, 20 mice were each given orally 0.2 ml of a solution containing 25 ug of E.coli
heat labile toxin (HLT) (Sigma E 8015), 20 mice were each given orally 0.2 miofa
suspension contalnlng 25 ug of HLT and a sonicate of H. pylori containing 1 mg of
25 H. pylori derived protein (BIO-RAD DC protein assay), 20 mice were each given
orally 0.2 ml of a suspension containing _a sonicate of H. pylori containing 1 mg
protein, and 40 mice were not orally vaccinated. ’

Each group received three further doses 15, 17 and 20 days after their initial
30 dose. |
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- 15 - THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOWS: d
for-the treatnment of Helicobacter infectionin a m ' :
conprises admnistration to said infected host of an

effective anount of one or nore Helicobacter antigen(s),

associ ation with a nucosal adjuvant, to generate a mudp®ale ‘{Hmmiie e e
in said infected host. 2. A method accd?ding to cl'a —wher ei n said
adm ni stration conprises oral adm nistration. 3. A et hod according to

claim1, wherein sEodrWeeks aftec the finakimgeunisingidosg albivedniceguere euthanased.
'Sarhples of antral mucosa were tested for infection using a rapid microtitre urease

test as described previously (Lee ef al. , 1990). This test has been validated as

being highly predictive of H. felis gastric infection.
The results are shown in Table 3.

They show that oral administration of Helicobacter antigens derived from H.
pylori along with a mucosal adjuvant E.coli heat labile toxin, will cure a significant

10 . portion of H. felis infected mice.

TABLE 3
Treatment Group | Proportion of H. felis
infected mice.
Uninfected, unvaccinated 0/20
infected, unvaccinated 40/40
Infected, Hp antigen alone 20/20
Infected, E.coli HLT alone 20/20

II Infected, Hp antigen & HLT T 6/19* i

* P<0.0001 (Fisher's exact test, two tailed).

HLT = E. coli heat labile protein; Hp antigen = sonicate of H. pylori
containing 1 mg of H. pylori derived protein.
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4. A method. accor di ng to claim11, wherein said Helicobacter antigen is H
felrs antigen. 5. A net hod accordl ng to claiml, fhererfi=Sara— ==

Hel i cobact er antigen(s) conprises a sonicate of Heli obﬁ’é&@‘-’-M’é’NT§hw—T
preferably H pylori cells. 6. A nmet hod accordin \i’pe‘%% re n
said Heli cobact er antigen is adnmnistered i{yassocia |‘8<ﬁe osal

adj uvant. 7. A method according to claim 6, wher éTT-sard mocosar—
adjuvant is ¢ Eﬁ? or E.coli heat labile toxin. 8. A et hod
according to Eﬁgﬁ V\E(%r ein said infect ed host Is an infected human. .
A vacci ne corrp S tn,th 0 | cobagt e fd

in a mamal i an ?B%o’%ﬁé@aﬁ%@oﬁﬁﬁtgg ?&‘E‘g g%e ﬁﬂs’a{ngé é}hﬁéscbéd
host, said C Btion conprising an i mmnol ogically effective anount of

one or nore
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-16- Hel i cobacter anti gen(s ass
i 0
10 A Vacci e composi ti o ol ﬁ iﬂhw Wept oci apion with a micosal
- vacci ne conposition accerdenge 9, furt = '
ef féctive anmount of a nucosal adjuvant. A vacc e %N'hg 8RT

according to claim9 or claim210, wherein sal d nucos a}ﬁ mvmhal '

toxin or Ecoli heat |abile toxin. 12 A va
cci ne conposi ﬂm f
claim9, wherein said Helicobacter ant 5gen w | o

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method for the treatment of Helicobacter infection in a mammalian host, which
comprises administration to said infected host of an immunologically effective amount
of one or more Helicobacter antigen(s), optionally in association with a mucosal

adjuvant, to generate a mucosal immune response in said infected host.

2. A method according to claim 1, wherein said administration comprises oral

administration.

3. A method according to claim 1, wherein said Helicobacter antigen is H. pyloh'

antigén.

4, A method according to claim 1, wherein said Helicobacter antigen is H. felis

antigen.

5. A method according to claim 1, wherein said Helicobacter antigen(s) comprises

a sonicate of Helicobacter cells, preferably H. pylori cells.

6. A method according to claim 1, wherein said Helicobacter antigen is

administered in association with a mucosal adjuvant.

7. A method according to claim 6, wherein said mucosal adjuvant is cholera toxin

or E.coli heat labile toxin.
8. A method according to claim 1, wherein said infected host is an infected human.

9. A vaccine composition when used in the treatment of Helicobacter infection in

a mammalian host to generate a mucosal immune response in said infected host, said

composition comprising an immunologically effective amount of one or more o

o ———
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is H pylon antigen. Ava osition according to claimQ —————,
wher ei n sai d Hel i cobact er ant I ge C@”ﬁ iﬁ I gen. 14 LAREMENT SHEET \
conposi tion according to claim9, | i cobact er aR i 'gen '
conprises a sonicate of Helicobacter cell s pref erably H pjyl eﬁ'e H{ .............
15. Use of a vaccine conposition conprising an imunol ogic -
amount of one or nore Helicobacter antijgen(s), optionally in association

with a nucosal adjuvant, to generate a rrucosal i mmune response in the
treatnment of Helicobacter infection in a manmmalian host. ~ 16. Use of an

I | | ffect f |
opt | onal 'y Hallcabacie envigan(a: spoTAlY 8 asSaeRRpg A pIRPRET adifariiBgeter,
t f tr egt t | host
vacci ne conposi h%@'gggéutﬁﬁ#gﬁggé@'éwﬁ@wr""“éﬁ“ec ion in a manmal i an hos

by generatV sponse I n the infected host.

10. A vaccine composition according to claim 9, further comprising an effective

“amount of a mucosal adjuvant.

11. A veccine composition according to claim 9 or claim 10, wherein said mucosal

adjuvant is cholera toxin or E. coli heat labile toxin.

12. A vaccine composition according to claim 9, wherein said Helicobacter antigen

is H. pylori antigen.

13. A vaccine composition according to claim 9, wherein said Helicobacter antigen

. is H. felis antigen.

14. A vaccine composition according to claim 9, wherein said Helicobacter

antigen(s) comprises a sonicate of Helicobacter cells, preferably H. pylori cells.

415. Use of a vaccine composition comprising an immunologically effective amount
of one or more Helicobacter antigen(s), optionally in association with a mucosal

adjuvant, to generate a mucosal immune response in the treatment of Helicobacter

infection in a mammalian host.

16. Use of an immunologically effective amount of one or more Helicobacter
antigens, optionally in association with a mucosal adjuvant, in the manufacture of a
vaccine composition for treating Helicobacter infection in a mammalian host by

generating a mucosal immune response in the infected host.
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