WD 2007/ 064128 PCT/ KR2006/ 005044 1 Description COWGOSI TI ON FOR
PREVENTI NG OR TREATI NG DAMAGES OF THE MJUCOSA | N THE GASTRO NTESTI NAL
TRACTS Ted¥hitgdié42Bel d [ 1] The present invention rel aCeERR®6/605044
conposition for preventing or treatirdg damages of the mucosa in the
gastrointestinal tracts, conprising revaprazan or its salt.
Background Art [2] Revaprazan, kiDggckbptipn chem cal nane,
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(N. V' NF Hedhdi prazan or its salt binds reversibly to a
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irreversible Bhs3HAE- rervrRTEriR Brdsochinee ) JECE Fablication No. WA dlz an
or its s@lt is edFaﬁmlﬂ:ed as an Acid Punp Antagonist (APA). [6]
gleanvvnil ] gastroi ntestinal disorders are caused when of fensive
actors F‘e.g., gastric acid) are strengthened or defense factors are
weakened. Both protoa inhibitors (e.g., oneprazole) and acid
punp ant agoni sts (e. evaprazan) are conpounds inhibiting the
secretion of the of#f e factor, i.e., the gastric acid, and cy WO
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[51 Revaprazan or its salt binds reversibly to a H/K" exchange site of proton pumps (H

*/K" ATPase) existing in gastric parietal cells to competitively inhibit the secretion of

( H' into the gastric lumen. Revaprazan or its salt binds to a specific site of the H/K"
ATPase to block the transport of H' and acid secretion into the gastric lumen, thereby
raising intragastric pH. Unlike irreversible proton pump inhibitors such as omeprazole,
revaprazan or its salt is not affected by gastric acid activation of the drug or gastric
acid secretion of the proton pumps. Based on the mechanism of revaprazan or its salt
that is different from that of irreversible proton pump inhibitors such as omeprazole,
revaprazan or its salt is classified as an Acid Pump Antagonist (APA).

[6] Meanwhile, gastrointestinal disorders are caused when offensive factors (e.g.,
gastric acid) are strengthened or defense factors are weakened. Both proton pump
inhibitors (e.g., omeprazole) and acid pump antagonists (e.g., revaprazan) are
compounds inhibiting the secretion of the offensive factor, i.e., the gastric acid, and cy-



[7] The present inventors have conducted various clinical trials
using an acid punp antagonist, i.e., revaprazan or its salt, and
have foundWh¥p7/e28prazan or its salt has a cyt oproP@"UKRmslmmw ty
in the gastrointestinal tracts, beyoRd proton punp inhibitory
activity. Such surprisin flndln S suggest that revaprazan or its
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gastric acid (faqtomffenm ve factor), but also the gastrointestinal
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comprising administering to a human in need thereof a pharmaceutical composition
comprising an effective amount for preventing alcohol-induced damage to gastric
mucosa of revaprazan, or a pharmaceutically acceptable salt thereof, and a pharma-

ceutically acceptable carrier,

[13] In accordance with still another aspect of the present invention, there is provided a
method for providing cytoprotection of the gastric mucosa in a human receiving non-
steroidal anti-inflammatory drugs (NSAIDs), comprising administering to the human
prior to or concurrently with NSAIDs a pharmaceutical composition comprising 2 cy-



present invention are not particularly restricted and include all
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FIG 2 shows mMaWenmﬂIQ@td Emotfiwent, Meelbeteain, Preghfmetdcirofialeate,
revaprazan on BRblomdaad fhe ik t 0 et hanol -i nduced gastroi ntesti nal
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24] R o d
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, or W)
may be an ino% N é%ct]‘)frgvé?’tﬂaélt?(? ‘”Hﬂﬂ“ f‘ﬁ&%ﬂvag fate
phosphat B0l and #{®.rGis 8T-ROR wgsulis Blgemnganeséﬁect of gdvaprazas on thesictiatytof ate,
fumarate, citkagi6g n@m&@m@nd acetate. Revaprazan hydrochloride is

VO 2007/ ﬁ?ﬁ 128 '?rfc?’ ’ﬁs a g@e@t’e&%?&%age%howing an effect of revaprazan on the activity of
heat-shock proteins;
( [22] FIG. 8 is a comparative image showing the preventive effects for gastric mucosal
' lesions with the treatment of rebamipide, omeprazole, and revaprazan prior to in-
domethacin administration; and
[23] FIG. 9 is a comparative image showing the treatment effect of revaprazan for
gastric mucosal lesions after indomethacin administration.
Best Mode for Carrying Out the Invention
[24] Revaprazan may be prepared according to the methods disclosed in W096/05177,
W097/42186, and/or W098/18784. The salt of revaprazan may be an inorganic acid
salt such as hydrochloride, sulfate, phosphate, and nitrate, or an organic acid salt such
as tartrate, fumarate, citrate, mesylate, and acetate. Revaprazan hydrochloride is



preferred. [25] The conposition of the present invention may include
additives such as lactose or corn starch, lubricants such as

magnesi um @wozHeseizsenul si fiers, suspending agents, stoRRbdozeses and
i sotoni c agents. If necessary, sweeténing agents and/or flavoring
agents nmay be added. [26] The conposition of the present invention
may be admi ni gwefewefl.oral |y or par- enterally, including intravenous,
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the I nventi on lé@Bﬂolﬁdﬁﬁﬁcﬂmfter the present invention will be
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28] Hereinafter, the present invention will be described more specifically by the
following working examples, However, the following working examples are provided
only for iltustrations and thus the present invention is not limited to or by them.

[29] Example 1: Measurement of incidence of Helicobacter pylori (H. pylori
)-induced cell death (MTT assay-1)
[30] In order to determine cytoprotective properties of revaprazan against H, pylori

infection, gastric mucosal cells were pretreated with revaprazan and rebamipide prior
to H. pylori infection, and the incidence of cell death was measured. Rebamipide,
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FIG 1. Referr rengpved b ¢ebirifilgatioina 24 8C,13600 rpbt for Hyriiontds andihe farinezranczainsed
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Cytotom oty g5ae TR e a e Hiaed SUHERC v ERB R0 A

revaprazan hasusyg @IpETdSéa‘eadee(TECﬂébMaewd@f Spiszaslandk eat er t han
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2: Measurenent denc

assay- 2;J [ 35] ‘?ﬁlgn r”ré}?cc “8 urs'f’&gﬂ%?é %E%%Ln(j%a% %ékl tg%élj\/{gtﬁagn ezil}]
celI's were see@bubypipise anbreygrzanyas significantiygedyyed eastric/mpcosph ey Qi ed
i n DVEM F12 ( Gob &b pfibdi infédtiaf ThedestsaiickhoMalut ¥oupeazahlh, oftoprotective effect

suppl ement ed"wyf by £0B ol 3471 BISRIAE bkl A ey SERSRE 0TV N

and 10 %FBS ( apra an and rebam pi

di ssol vedl3h sterilized water, were added to RGW1 cells to reach a
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or 16 hours. ‘E%E,Q ve DVEM F12 nedia, the plate was centrifuged at
m

24 G 3000 r P The rat gasrtyctnelgcoga? &éﬁslh ﬁﬂ(ﬁl@ eﬁlebank Japan) cells were seeded onto
96-well plate at 5 X 10* cells/ml and cultured in DMEM-F12 (Gibco BRL, Grand

Island, New York, U.S.A.), supplemented with 100 units/mL penicillin, 100 ug/mL
streptomycin, and 10 % FBS (Fetal Bovine Serum). Revaprazan and rebamipide,
dissolved in sterilized water, were added to RGM-1 cells to reach a final concentration
of 50 uM and the cells were incubated at 37 °C for 16 hours. To remove DMEM-F12
media, the plate was centrifuged at 24 °C, 3000 rpm for 5 minutes and washed three
times with PBS (137 mM NaC(Cl, 2.7 mM KCl, 10 mM NaZI-IP04, and 2 mM KH2P04).
Then, ethanol-containing media (200 mM ethanol-containing DMEM-F12, sup-




times with PBS (137 MM NaCl, 2.7 MM KCl, 10 mM Na2HPO4, and 2 mM KH
PO). Then, ethanol-containing nedia (200 nmM et hanol - cont ai ni ng
DVEM F12, sSvm20Ma(7/ 064128 PCT/ 1 { R2006/ 005044 6 pl ecemreesosstda 100
units/m, penicillin, 100 ug/nL streptonycin, and 10% FBS) was added
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gr oup, i ncr easwg/kg revaprazan suspended in 0.5% CMC (carboxymethylcellulose) via oro-gastric
tube prior to exposure to either indomethacin (40 mg/kg for 12hrs) or absolute ethanol
(6 ml/kg for 1hr).
[40] The stomachs of the rats belonging to the groups treated with indomethacin were

excised and the degree of gastric raucosal lesions was observed (see FIG. 3A).
Referring to FIG. 3A, in the indomethacin-only treatment group, increased
hemorrhagic lesions in gastric mucosa were observed visually. However, in the
revaprazan-indomethacin treatment group that had been treated with indomethacin
after the revaprazan administration, indomethacin-induced gastric injury was
completely inhibited. Also, the stomachs of the rats belonging to the ethanol treatment
groups were excised and the degree of gastric mucosal lesions was observed (see FIG.
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sing a sem drptmatants were used as protein extracts, electrophoresed on 10% SDS-PAGE gels, and
transferred to PVDF membranes (Millipore, Massachusetts, U.S.A.) using a semidry
transfer system (Hoeffer Pharmacia Biotech, San Francisco, CA, U.S.A.). In order to
prevent non-specific binding between the primary antibodies and the proteins, the
PVDF membranes were blocked with blocking buffer (TBST: 10 mM Tris-Cl, pH 8.0,
150 mM NaCl, and 0.1% Tween 20 (v/v)) containing 5% skim milk (Difco, Livonia
MI, U.S.A.) for one hour at 23 °C. The PVDF membranes were incubated at 4 °C for
15 hours with 1:1000 dilution (200ng/ml) of primary antibodies for p-ERK or ERK.
The PVYDF membranes were incubated with 1:2000 dilution (100 ng/ml) of the HRP
(horseradish peroxidase)-conjugated secondary antibody (Santa Cruz Biotech,
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[50] The evaluation results for the DNA binding activity of the NF-kB using EMSA are
shown in FIG. 5. These results indicated that NF-kB activity was significantly
inhibited by revaprazan pretreatment, thereby achieving cytoprotective effect equal to

or greater than rebamipide.

[51]

[52] Example 6: Measurement of expression levels of proteins participating in cyto-
protection (RT-PCR)

[53] In order to evaluate cytoprotective effect of revaprazan, 100 uM of sulindac
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5-TGAAGGTCGGTGTCAACGGATTTGTC-3' and
5-CATGTAGGCCATGAGGTCCACCAC-3' (for GAPDH). As described above,
GAPDH was used as positive control. The PCR was performed as follows: 35 cycles
(VEGF, IL-8, and COX-2) or 28 cycles (GAPDE) of 94 °C for one minute, 60 °C
(VEGF), 45 °C (IL-8), 48 °C (COX-2), and 55 °C (GAPDH) for one minute (each), and
72 °C for one minute. The PCR product was resolved on 1% agarose gels, and stained
with 10 mg/ml of an ethidium bromide .

[55] The expression levels of IL-8, VEGF, and COX-2 in the rebamipide-sulindac
treatment group and the revaprazan-sulindac treatment group are shown in FIG. 6.
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pernatants were used as protein extracts, the extracted proteins were electrophoresed
( on 10% SDS-PAGE gels and transferred to PVDF membranes (Millipore, Mas-

sachusetts, U.S.A.) using a semidry transfer system (Hoeffer Pharmacia Biotech, San
Francisco, CA, U.8.A.). In order to prevent non-specific binding between the primary
antibodies and the proteins, the PVDF membranes were blocked with blocking buffer
(TBST: 10 mM Tris-Cl, pH 8.0, 150 mM NaCl, and 0.1% Tween 20 (v/v)) containing
5% skim milk (Difco, Livonia MI, U.S.A.) for one hour at 23 °C. The PVDF
membranes were incubated at 4 °C for 15 hours with 1:1000 dilution (200 ng/ml) of the
primary antibodies for HO-1, HSP27, HSP70 or a-tubulin (TU-02). The PVDF
membranes were incubated with 1:2000 dilution (100 ng/ml) of HRP (horseradish
peroxidase)-conjugated secondary antibody (Santa Cruz Biotech, California, U.S.A.)
for one hour at 23 °C. The immunocomplex was visualized with an ECL (enhanced
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( {671 Six-week old specific-pathogen-free (SPF) Sprague Dawley male rats (Charles

River, Tokyo, Japan) were used for experiments. The rats were fed a sterilized
commercial pellet diet (Biogenomics Co., Seoul, Korea), given sterile water ad libitum,
and housed in air-conditioned biohazard room with a 12-h light:12-h dark cycle. The
rats were food-deprived 24 hours, and then treated with 1 ml of a solution of in-
domethacin (40 mg/kg) in 0.5% CMC (carboxymethylcellulose) via oro-gastric tube. 8
hours after the indomethacin treatment, the rats were treated with 1 ml of a solution of
revaprazan (5 mg/kg and 10 mg/kg) in 0.5% CMC for one hour, and the degree of
gastropathy was determined in the same manner as in Example 8.

[68] Comparative results of the treatment effects for gastric mucosal Iesions in the in-
domethacin-only treatment group and the indomethacin-revaprazan treatrent groups



[ 64] Conparative results of the preventive effects for gastric
mucosal lesions in the control group and the test groups are shown
in FIG 8. Wwefwrodireg to FIG 8, henorrhagic |esions ace/xkmbaenssed i n
the control group, the onmeprazole prétreatnment group, and the
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i n- domethacin (40 ng/kg) in 0.5% CMC (carboxynet hyl cel [ ul ose) via
oro-gastric tube. 8 hours after the indonethacin treatnment, the rats
were treated with 1 m of a solution of revaprazan (5 ng/kg and 10
ng/ kg) in 0.5% CMC for one hour, and the degree of gastropathy was
determned in the same nanner as in Exanple 8. [68] Conparative
results of the treatnent effects for gastric nucosal |esions in the
i n- domet hacin-only treatnment group and the indonethacin-revaprazan
reat nent groups WO 2007/ 064128 PCT/ KR2006/ 005044 12 are shown in
IG 9. Referring to FIG 9, in the indonetbacin-revaprazan treatnent
groups, gastric nmucosal henorrhagic | esions were remarkably inproved
and the nunber of erosions and ulcers was al so reduced. These
results show that revaprazan has an excellent treatnent effect for
gastric nucosal |esions. Industrial Applicability [69] As described
above, revaprazan or its salt has an excellent preventive or
treatment effect for gastrointestinal nucosal danmage by potentiating
a defensive factor in the gastrointestinal nucosa, sinmultaneously
with acting as an acid punp antagonist. K 13 Clains [1] A
conposition for preventing or treating damages of the nucosa in the
gas-trointestinal tracts, conprising revaprazan or a salt thereof and
a pharma-ceutically acceptable carrier. [2] The conposition of
claims 1, wherein the salt of revaprazan is revaprazan



hy-drochl oride. [3] Use of revaprazan or a pharmaceutically
acceptabl e salt thereof for the preparation of a nedicanent for
preventing or treating danage to the gastric nucosa. [4] Use of
revaprazan or a pharnaceutically acceptable salt thereof for the
preparation of a nedicanent for preventing or treating drug-induced
damage to the gastric mucosa. [5] Use of revaprazan or a
pharmaceutically acceptable salt therel¢f for the preparation of a
medi canent for preventing or treating al cohol -i nduced danage to the
gastric nucosa. [6] Use of revapraz Qr a pharmaceutically
acceptabl e salt thereof for the iﬂaﬂms on of a medicanent for
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[4] Use of revaprazan or a pharmaceutically acceptable salt thereof for the
preparation of a medicament for preventing or treating drug-induced
damage to the gastric mucosa.

[5] Use of revaprazan or a pharmaceutically acceptable salt thereof for the
preparation of a medicament for preventing or treating alcohol-induced
damage to the gastric mucosa.

[6] Use of revaprazan or a pharmaceutically acceptable salt thereof for the
preparation of a medicament for providing cytoprotection of the gastric
mucosa in a human receiving non-steroidal anti-inflammatory drugs
(NSAIDs).

[7] The use according to any one of claims 3 to 6, characterized in that the
pharmaceutically acceptable salt is revaprazan hydrochloride.

[8] The use according fo any cone of claims 3 to 6, characterized in that the
effective amount of revaprazan or a pharmaceutically acceptable salt
thereof is 100 mg to 300 mg per day.

9] The use according to any one of claims 3 to 6, characterized in that the
effective amount of revaprazan or a pharmaceutically acceptable salt
thereof is 150 mg to 250 mg per day.

[10] The use according to any one of claims 3 to 6, characterized in that the
effective amount of revaprazan or a pharmaceutically acceptable salt

thereof is 200 mg per day.



