JP 2004-512307 A 2004.4.22

(19) B FEREFT () R R HF QRN (1) S HBARES
$32%2004-512307
(P2004-5123074)
49 ARE FR1654H22E (2004.4.22)
(51) Int.CL." Fl F—wa—F (B%)
A6 1K 45/00 AB1K 45/00 2G045
A6 1K 35/66 AB1K 35/66 4C084
A61K 35/72 AB1K 35/72 4C087
A6 1K 35/74 AB1K 35/74 C
A6 1K 45/06 AB1K 45/06
BEWE AWK PHEEWER A (£61 B)  BRECHK]
@) HEES 15 BE2002-537324 (P2002-537324) | (71) WAL 503155245
(86) (22) HIEE ERRI3EE10A 258 (2001.10.25) TEOTAZY b TOTFL TR — -
85) BIFACIBEE  FELISEF4A26H (2003. 4. 25) DIFw R
(86) EIREHEESES  PCT/1B2001/002005 A=A TV TEYARY - A=A T
87 EEAMEE  W02002/034273 D7 6000, )N—A, V- LATTH
87) EREAME ERRI4E5H2H (2002.5.2) —F 28, F— P— . ¥— . 2 R—
(1) EEETEES PR 1016 , ek 11
(32) B H ERI2F10H25H (2000.10.25) | (74) fRFE A 100089705
33) BEEEZEE A=A LTV T @) £E+ #HE —%

(74) {REE A 100076691

HEL BH ERX
(74 fRE A 100075270

EL W F
(74 fRE A 100080137

f#E+L +¥E HE

B R ICRE <

64 [RAOEH] LOEREOBHELTHROLOOERNE LTS

(57)0 000

000000000000 0000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
000000000000 00000000O0000D0O00O0O0DONONOOoDONOooooOoan
00



e R e [ [ A [
e e e e e e e A [

Oo0oooooogoQgoooao
OO0 oooDooogoggoooaog
OO0 oooDooogoggoooaog
Ooooooood
Oooooooodg

O Oooo

e s e e e e s s e I o
e s e e s e e e A e s s e Y o A

I ) [
O 0o oOoo
O 0o oo

Ooooo0ooooooo oo o oo oo oogoooooogogood
OoooOoocoOoooOoooOoooOoooOooooooooooonoOoadd

O

O o0Oooo
O 0Oooo

O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo

O
O
O
O
OJ
O
O
O
O

O

O
O
OJ
O
O
O
O
O
OJ
O
O

|

O
O
O
O

(2) JP 2004-512307 A 2004.4.22

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

10
ooooooooooocoooooooooao
gboooboobooboboobognb
ooooooooboOoocoooooooooao
gooobooboboogoboobobooboogonb
goooboobooboboobooobooobooaodnb

20

40

ooooboo0 boobooobooobooobao
ugboboobooooobooboooooaobaoad
U0 ocooooooooboboooooao

50



e R e [ [ A [

Oo0ooooooo0ooDoooooDooDooooogooooao
Oo0oooooooooDooooooooDooooogooooao
Oo0oooooooooDoooooooooDoooogooooaog
OO0 o0ooDoooogQUoooDooo4gdUgooooDoDoogoggooooao
Oo0ooooooooDooDooooooooooooooooaoo
Oo0oooooooo0 oo oooooDoDoDoooooooooao

OOo0oooooooooooooogooooao
OOo0oooooooooDooooogooooao
OOo0oooooooooDoooogogogooooao
OO0 oDooooogoooDoDoogoggooooao
Oo0oooooooooooooooooooao
OOo0ooooooooooooooooooao

O Oooo

O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0ooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
OO oo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo

O
O
O
OJ
O
O
O
O
O
OJ
O
O
O
O
O

O
O
OJ
O
O
O
O
O
OJ
O
O
O
O
O

[

O

|

]

|

|

)

O

<

JP 2004-512307 A 2004.4.22

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

uobo oogbooboobooobogao
ooooooooboooooooooao
g0 oooboobooboboobogao
ooooooao

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ

10

20

30

40

50



e R e [ [ A [
000D oDOo0oo0ooDo<OoOoooooooooooDoDooooDoooDoDoooDoDooDoDoooDoDoOogoooOoooao
e e e e ) [ |

e ) e e e s e e e A R s s [ |

OoooDoooogogood
OooobOoobobooOooOoadd

O 0Oooo

O OooOooo
O O o0goo
O Ooo0ooOoo
O 0Oooo

O

O

O

OoooooooooDooooooooooao
O
O
O

OoooOoooOooooooOuoooOooooooogogood
OoooOoocoOoooOooooooooooooooOonbod

O O0Oo0ooooao
OO0Oo0oo0oooao
O 0Ooo0oooao
O 0Ooogoo

O Ooogoo

O O0Oogoog

goodaao

O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo

O Oooo
O Oooo
O Oooo

Oooooooogoood
OoooOoooooonbooOodd

O 0Oood

O 0Oooo

4)

O 0Ooo0gooo

O 0Ooo0ooo

O Ooogoo

O 0OooQgogoog
Y [ Y

O 0Ooo0ooo

O 0Ooo0gooo
Ooooooodg
OooooogoQgogoao
OooooogogogaoQg
OOoo0oooOooOoao
Oooo0oooQogogoao
OoooooQgogoao
Ooo0oooQgogoao
OooooogogQgogoaoQo
Ooo0ooogogogaog
OOoo0oooOooOoao
Oooo0oooQgogoao
OoooooQgogoao
OoooooQgogoao
OO0 ooogood

oooooao
ooooooao
ooooooao
oooooooao

JP 2004-512307 A 2004.4.22

ooooooaon

gboooobooano

gbooboogao

O 0Ooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O oOooo
O 0Ooo

googbao
ugoooaooboad
goooooaon
gbobooooao
ooooooaon

gbooobooboobooboobooboobooobobo

uobooobooboobooboo ooobado

obobooboobobooobooboooobooboboo
uboboobooboboboobooboooooboobooboad
oooooooobooooooooooooboooooOogoao
oboooboobobobooboooboooooboobooboag

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [

Iy e e e I e e I

OOoo0ooooao
O O0Oo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oooao
O 0Ooo0ooo

e e e e e s sy e e e e A o B

OOooOooo4ooooooogogood
OoooOooooobooo0obooOooOoadd

O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Oooooao
O 0Oo0ooogoao
O0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O OoO0ooogoao
O0Ooo0ooo0oao
OOoo0oooao
O Oooo

[ |

OoOooOoooO4oooooooooooogodg

Ooooooooogogoooao

Oooooooooogoogoog

ugoaod

O [ |

O O

O o0Oooo
O 0Oooo
O oOooo

O

I [ |
O Ooogogoog
OO ogogog
Y Y
I [y |
Iy |
I [ |
I [ O |
O Ooogogog

O 0Oooo

O O0ooo

O

(5) JP 2004-512307 A 2004.4.22
ooooooooboo ooobOoao

ooooooobooooooouooooobooooooooobobDboooo
gooobooboboobobobobooboobobooboboo
ugboooboobooboobooboobooboooooboobooban

oooooooooooo0 ObooooOoo ODoo ObooOoOoOoO0 bODDOOo
g 0o oo oo 0 ob boobob booboobobooaob

oo ooboooobooboooboboobooboooogo ooobooaao

oooooobooooooooooobobooooOooooobDboooo
ogooag

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O

OOoo0oooao
O Ooo0oooao
O O0Oo0ooo
O0Ooo0oo0oo0oao
OOoo0oooao
OOoo0oooo
O Ooo0oooao
OO oo

O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOoo0oooo
O Ooooo
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
O Ooo0oooao
OOoo0oooaoo
O Oo0ooogoao

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O 0Ooo
O 0Oooo
O 0Oooo
O oOooo

OO oQgogog
I [y |
[ |
O Ooogogoog
|
I [y |
I [ [ |
I [ |
I [ |
O Ooogogoog
OO ogogog
O 0Oo0oo0oo
I [y |
I |
I [ |
O Ooogogoog
OO ogogog
O 0O o0ooo
I [ [ Iy |
I [ |
[ |
O Ooogogog
OO ogogog

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ

O Oooo
O Oooo
O Oooo
O 0O oOgo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O ogo
O O0ooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0ooo
O O0ooo

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O
O
O
O
O
O
O
O
OJ

O 0Oooo
O Oooo
O Oooo
O O ogo
O O0ooo
O O0ooo
O Oooo
O Oooo
O Ooogo
O 0O ogo
O O0ooo
O Oooo
O Oooo
O Oooo
O Ooogo
O 0ooo
O O0ooo
O O0ooo
O Oooo
O Oooo
O Ooogo
O 0Oooo
O O0ooo
O O0ooo

O

O

O

O

O

O

O

O

O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [
e e e e ) [ |
e e e e e ) e e e e e [ B s [ |
e e e e e e e e e s [ |
) R [ R e e [ A B [

Ooooooog

O
O
O
O
O
O
(]
O
O
O
O
(]
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O 0o oo
O Ooogo
O Ooogoo
O O oo
I O [
I [ I [y
O 0o oo
O Ooogoo
O Ooogo
O O oo
I Y
O 0o oo
O 0Ooogoo
I [
O Ooogoo
I ) [
O 0o oo
O 0o oOoo
O Ooogoo
O Ooogoo

O Ooo0ooOoo
O Ooooo

O O0ooo

O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo
O O o0goo
O Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O Oogooo
O O o0gogaog
O Ooo0oono
O Ooooo
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O Ooo0ooOoo
O Ooo0ooo

O 0Ooo0goooao
O 0OooQgoooo
O Ooogooo
O Ooogogooao
OO oQgogoao
O 0Ooo0oo0ooao
O 0Ooo0goooo
O 0Ooo0oooao
O OooQgooo
O Ooogogooao
O O0OoQgogoao
O 0Ooo0gooOooao
O 0Ooogoooo
O 0OooQoooo
O OooQgooao
O Ooogogooao
O 0Oo0oo0ooao
O 0OooO0ooOooo
O 0Ooo0oooo
O 0OooQgooo
O Ooogooao
O Ooogogooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao

O
O
O
O
O
O
(]
O
O
O
O
(]
O
O
O
O
O
O

OOoo0ooood
OOoOo0ooood
O0Oo0oooogod
OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
OOoo0ooood
O0Ooo0ooood
OO0Oo0ooood
OO0OoO0o0oood
O0Ooo0o0oood
OOoo0oood
OOoo0oooodg
O0Ooo0ooood
O0Oo0ooood
OO0Ooo0Oo0oo0ood
Oo0Ooo0o0oood
OOoo0oood
OOoo0oooodg
O0Ooo0oooodg
O0Oo0ooood
O0Ooo0Oo0oo0ood
OoOoo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0ooood
O0Ooo0ooood
O0Oo0Oo0oood
OoOoo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0ooood
O0Oo0ooood

O 0Oooo

O oOooo
O oOooo
O 0Ooo
O o0Oooo
O o0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O o0ooo
O o0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O o0Oooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Ooo

O Oooo

O Oooo

O

O oOood

O

O O0ooo

O O0ooo

O Oooo

O Oooo

O Ooogo

O

O oOood

O

O O0ooo

O Oooo

(6)

O
O

O Oooo

O Oooo

O Ooogo

O 0ooo

O O0ooo

O O0ooo

O Oooo

O Ooogoo
I [ [
O O oo
O 0o 0o o
O 0o oo
O Ooogoo
O Ooogoo
I [ [y
O O ogo
O 0o oOo o
O 0o oOoo
O 0o oo
O Ooogo
O 0o oo
O O ogo

O
O
O
O
O
O
O
O
O
O
O
O
O
O

O Oooo

JP 2004-512307 A 2004.

goao

O

O Ooogo

O

O 0Oooo

O

O O0ooo

ooooooao

O

O O0ooo

O

O Oooo

O Ooooo
O Ooooo
O OooOooo
O 0Ooo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo

O

O Oooo

0

O O oo

O

O O0ooo

O

O O0ooo

O

O 0Oooo

O Oooo

O Oooo

.22

O Ooogo

10

20

30

40

50



e R e [ [ A [

Ooo0ooDooooQo0ooDooooo0D oo oo oooo0ooDoooogQgdg
Oo0oooooooooooooo0D oo oDoooooooDoooogoQgg
OoOo0ooooooooooooooDUoooDoDoooggooooooggg
e e e e e e s s [ |

OOo0ooooooood

Oooooooo o0 ooooogogoo
Oooooooooooooogogoao
Oooooooooooooogogoao
OO0 oDoooogog4gogooDooogogogoao
Ooooooooooooooogogogoao

Oooooooooooooogogooooao

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
OJ
O
O
O
O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O

OOoo0ooood
OO0 oOoo< oo
OOoOo0ooood
O0Oo0oooogod
OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
OOoo0ooood
O0Ooo0ooood

O
O
O
O
OJ
O
O
O
O

O
O
O
O
O
O
(]

O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
O O0Oo0oooao
O 0Ooo0oo0ooao

O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
OJ
O
O
O
O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
(]
O
O
O
O
(]
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0ooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
OO oo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0o o
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
OO oo
O 0o o
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Ooo
O 0Oooo
O O0ooo

O
O
O
O
OJ
O
O
O
O
O
OJ
O
O
O
O
O
O

O
O
O
O
O
O
(]
O
O
O
O
(]
O
O
O
O
O

O

O O0Oo0oooao
O O0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0gooo
O O0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
OO ooo

]

O

O o0Ooooo
O Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O oOoooo
O Ooooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoao
O 0Ooo0ooao
O o0Ooooo
O Ooooo
O 0Ooooo
O 0OoOooo
O 0Oo0ooOoo
O 0Ooo0ooao
O Ooooo
O oOoooo
O 0Ooooo
O 0OoOooog

D)

JP 2004-512307 A 2004.

ooooooao

O
O

O

O

O Ooo0oooo
O Oo0ogooao
O O0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Oooooao
O O0Oo0oooao

0

O

O

O

O
O
O

.22

10

20

30

40

50



O O

O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
OJ
O
O
O
O
O
OJ
O
O

O 0Ooo0ooo

O

O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O

O
O
O
O

O Oooo
O Oooo
O Oooo
OO oo
O 0Oooo
O Oooo
O Oooo
O Oooo
OO oo
O 0O oo
O 0ooo
O Oooo
O Oooo
O Oooo
OO oo
o< OO
O 0Oooo
O Oooo
O Oooo
O Oooo
OO oo
O 0O oo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
OO oo
O 0O oo
O 0Oooo
O 0Oooo
O Oooo
OO oo
OO oo

|

0000000000000 o0Do0Do0Do0o0Do<JgdoDoooooDoooDoDoooDoDoOoooDoDooooogoogo

e e e e [ R [
e e e e e [ e e B [ |
e e e e e e e e e e e [ B s [
e e e e s e s e e e e e e e s s [
e e ) [ ) R e e [ [ A B [

Oooooooodg
Ooooooood
Ooooooodg
Ooooooogod
OOo0Dooooogod
Ooooooood
Oooooooodg
Oooooooodg
Oooooood
OOoooooogod
Oo0Dooooogod
Oooooooodg
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod
OoOooOooOooood
Oooooood
Ooooooood
Oooooooodg
Ooooooogod
OOoooooogod
OoOooooood
Ooooooood
Oooooooodg
Ooooooodg
Ooooooogod
OOoooooogod
OoOooooood
Ooooooood
Oooooooodg
Oooooooodg
OoOoooooogod
OO0 ooooogod

Oooo0oooiQooOoao
Oooooooimogoao
Oooooogoinmogoao
OOoo0oooogoigogoaog
O 0Oo0Oo0oooi™
O0Ooo0oo0oo0ooi™
O0Ooo0oo0oooi™
O 0Ooo0ooooi™
O0Ooo0ooooi™
O 0Oo0ooooi™g
O 0Oo0Oo0ooog

O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo
O 0OoOooo
O 0Ooo0ooao
O 0Ooo0ooo
O Ooooo
O Ooooo
O 0Ooooo
O 0OoOooo
O 0Ooo0ooao
O o0Ooooo
O Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O oOoooo
O Ooooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoao
O 0Ooo0ooao
O o0Ooooo
O Ooooo

|

O0Ooo0oo0oo0oao

O0Ooo0oooao

(8)

O
O

O O
O O

O
O

O0Ooo0oooo
OOoo0oooao

O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O

O 0Oo0oooao

O 0Oo0oo0oo0oao

O 0Ooo0ooOoo
O 0Ooooo
O Ooooo
O OooOooo
O Ooogoo
O 0Ooo0oo0oo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooogooo
O Oogoo
O O0Oo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooogooo
[ Y

JP 2004-512307 A 2004.

ooooooooooan

O Oooo
OO oo
O 0O oo
O 0Oooo
O 0Oooo
O Oooo
OO oo
OO oo

.22

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [
e e e e ) [ |
e e e e e ) e e e e e [ B s [ |
e e e e e e e e e s [ |
e e e e e e e e e e e e e e e e e e Y o A

O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo
OO oOgoo
O Ooo0ooOoo

OoOoo0oo0oooao
OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog
OOoooooaog
OO0Oo0ooooog
OoOoo0oo0oooao
Ooo< googao

O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0oo o
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0ooo
O 0Oooo
O Oooo

O
O Ooooo
O Ooooo
O OooOooo
O 0OoOgooo
O 0Ooo0ooOoo

[ |

OO0O0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Oo0ooooao
O O0Oo0OooOoooao
OO0Ooo0oo0oooao
OO0o0o0ooooao
OOo0o0ooooao
OO0Oo0ooooao
O O0Oo0ooooao
O 0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOo0oo0ooooao
OOoo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oooao
OO0Ooo0oo0oooao
OO0Ooo0ooooao
OOo0o0ooooao
O Ooo0ooooao
O O0Oo0Oooooao

O

O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo
OO oOgoo
O Ooo0ooOoo
O Ooooo

[ B R |
[ B R |

oad

O
OJ
O

O
O
O

O
O
O

goao

O Oooo

O Oooo
O Oooo

OOoo0ooooogo
OOoo0ooooaog
OOoo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OOoo0ooooao
OOoooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooao
OOoooooaog

O Ooogo

O 0ooo

JP 2004-512307 A 2004.

O O0ooo
O O0ooo
O Oooo
O Oooo
O Ooogo

O 0Oooo

O O0ooo

O O0ooo

O Oooo

goooo’

O Oooo

goooao

O O oo

O O0ooo

O O0ooo

O 0Oooo

O Oooo

O

O
O
O

O Oooo

O Ooogooao
O O0Oogogoao

.22

O Ooogo

obobooboobobooobooboooobooboboo

ugbooboobooboobodooooboobooogadnb

oooooooobooooooooooooboooooOogoao
oooooooobobDobooooogao

Ood
oad

[ |
[ |

oad

gboboooaoao
ooooao

od

O d
O d

od

O
(]
O

O
O
O

[ |
O d

ooogoao
obooobooboobooboobooboobnn

O
O

O
O

O
O

O

O
O

O

ooooao

[ |
[ |
O O
O d
O d

ooogogao

O

O
O
O
O

O
O
O
O

O0Oo0oo0ooao
O0Ooo0oooao
OOoo0oooao
OOoo0oooo
O0Ooo0oooao
O0Oo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Oo0Ooogoao

O
O

O

O
O

O
O

O
O

O

O

O

ugoad

O
O

O
O

O
O

O
O

0
0

ooooooooobooooooooooboboo booooboooooooao

gobooooobooobooboooboobod

gobooooobooooobooboaoadab
oooooooobobooobooogogoao
gobooooobobooobooboogonb

ao
o
g o
uo

u
O
g
u

O

O

gobooooobooooobooboaodanb

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [

iSO ooooooDoooogogooooo

e e e e e s e s e e ) e e e e [ B [
e e e e e e e e e e e e e B s s [
ey ey ) [ R [ [ A B [

Oo0oooooo0o oo oooo oD oo oDoooo0ooDoooogoggoao

O 0o oo
O Ooogo
O Ooogoo

O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
OJ
O
O
O
O
O
OJ
O
O

O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0oo o
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo

O O0ooo O 0Oooo

OO0O0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Oo0ooooao
O O0Oo0OooOoooao
OO0Ooo0oo0oooao
OO0o0o0ooooao
OOo0o0ooooao
OO0Oo0ooooao
O O0Oo0ooooao
O 0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOo0oo0ooooao
OOoo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oooao
OO0Ooo0oo0oooao
OO0Ooo0ooooao
OOo0o0ooooao
O Ooo0ooooao
O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oooao
OO0O0o0ooooao
OOoo0ooooao
OO0Oo0ooooao
O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
OO0Ooo0oo0oooao
OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao

Oo0ooooooodg
Oo0ooooooogodg
OO0 oooooogogog
OO0 oooooogogdg
OO0 oooooogogdg
Ooo0oooooooodg
Oo0oooooooQodg
OO0 ooooooogodg
Oo0oooooogogodg
OO0 oooooogogdg
OO0 oooooogogdg
Oooooooooodg
Ooooooooogodg
OO0 oooooogoogodg
OO0 oooooogogodg

O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo
OO oOgoo
O Ooo0ooOoo
O Ooooo
O OooOooo
O Ooooo
O OoOooo
O O0Oo0ooo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O O0Oo0ooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOooo
O O0Oo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo

O Oooo

O 0Oooo

O Oooo

O Oooo

O
O
O
O
O
O
O
O
O
O

O Oooo

O Oooo

o I I
e I R |
O O0ooo

O oOood

O O0ooo

O O0ooo

O Oooo

O Oooo

O Oooo

O Oooo

O Oooo

O Ooogo

O o0ood

O oOood

O O0ooo

O O0ooo

O 0Oooo

O Oooo

(10)

O O O
O Oooo O O O

O Oooo

O Oooo
O Oooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O

O 0Oooo

O Ooogo

O O o

O O0Oo0gooo

O 0ooo

O 0ooo

Ooooooooood

Ooooooo®sv

O O0ooo

O O0ooo

O OO

O 0Oooo

O O0ooo

OO0 oooooogooQgodg
Oo0oooooogoogodg
Oo0oooooogogodg
OO0 oooooogogdg
Ooooooooood
OOoooooooodg
oo oooooooQgodg
Oo0oooooogoogodg
Oo0oooooogoogodg

O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ

O Oooo

O Oooo

JP 2004-512307 A 2004.

O Ooogo

O 0Oooo

O O0ooo

O O0ooo

O Oooo

O Oooo

O
O
O
O
O
O
O

O O oo

OooOooogoQgogao
Ooo0oo0ooogogoo
Ooo0oooogogQgoo
OoooooogogQgoo
Ooo0oooogQgoo
Oooooogogoao
Ooooooggogao

O O0ooo

O O0ooo

O 0Oooo

O Oooo

O Oooo

.22

OJ

O0Oo0Ooogoao

O Ooogo

10

20

30

40

50



e R e e [y [ A B [
e e e e e e e R [ A [
e e e e [

e e e e s e s ) e e e e e e ) Y [ Y
e e e e e s e e e e A e s ) e Y [ Y o
I e e s [ [y Ay o

O
O
O

O

O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo
O O o0goo
O Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O Oogooo
O O o0gogaog
O Ooo0oono
O Ooooo
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O Ooo0ooOoo
O Ooo0ooo
O OooOooo
O OooOooo
O Oogoo
O O0Oo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O 0Ooo0ooOoo
O Ooooo
O Ooooo

O 0Oooo

O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo
OO oOgoo
O Ooo0ooOoo
O Ooooo
O OooOooo
O Ooooo
O OoOooo
O O0Oo0ooo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O O0Oo0ooo
O 0Ooo0ooo
O Ooooo

O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
OJ
O
O
O
O
O
OJ
O
O

OooooooogoQgQg
OooooooogoQgdg
OoooooogQgdg
Ooooooggodg
OO0 ooooogogdg
OooooooogoQgdg
OooooooogQgdg
OoooooogoQg™g
OoooooogoQgdg
Ooooooggdg
OO0 oooogogdg
OooooooogoQgdg
OooooooogQgdg
OooooooogQgodg
OoooooogoQgdg
Ooooooggg
OoOooooooOoad
OooooooogoQgdg
OooooooogoQgdg
OoooooogQgg
OooooogQgdg
Ooooooggdg
OoOoooooogogoad
OooooooogoQo™g

O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0OoOgooo
O 0Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
OO oOgoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo

O
O
O
O
OJ
O
O
O
O
O
OJ
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
(]
O
O
O
O
(]
O

O Oooo

O Oooo

O Oooo

O 0Oood

O

O 0Oooo

O 0Oooo

O Oooo

O Oooo

O Oooo

O O0ood

|

O O0ooo

O Oooo

(11

O Oooo
O Oooo

O O
O O

O
O

O
O

O
O

O Oooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O 0ooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ

O Oooo

O Oooo

JP 2004-512307 A 2004.

O Ooogoo

O 0ooo

O 0Oooo

Ooooooog

O Oooo

O Oooo

Oooooooog

O Oooo

O Oooo

O oo oooog

O Oooo

O O oo

O Oo0oooooog

O Ooogo

O O0ooo

Oooooooo

O 0ooo

O O0ooo

Oooooooo

O 0Oooo

O 0Oooo

Ooooooog

O Oooo

O Oooo

OOooooooog

O Oooo

O 0o oo
O O ogo

O Oooo

O Ooooooog

O Oooo

O Ooogo

OO0 ooooog

O Ooogo

10

20

30

40

50



e R e [ [ A [
000D o0DOo0oo0ooDoDo0oo0DoDoO<OoOoOooooooooDoooooDoooDoDoooDoDoooDoooDoDoOogoooooao
e e e e ) [ |
e e e e e ) e e e e e [ B s [ |
e e e e e e e e e s [ |

(12) JP 2004-512307 A 2004.4.22

oooooooobooo0 ODoOboooogao
OO0 bDbooooooooao ood
ooad

g oooooooao
oo

L S s [ [ |
Oooooogoggogao
Oo0oo0ooogQgogao
OooooooQgoao
Ooooooogoogoao
OoOoo0oood
OoOoo0ooood
OoOoo0oooogod
OOooooogodgag
OooooooQgaog
OoooooQgadg
OooooogQgdg
Ooooooggdg
Oooooogdgdg
OOooooogogag

t g
O O
g g
a a
O O
a g
u u
O O

Oooooogod
OO0oo0oooogod
OooOoo0ooood
Oo0oooogoQgg
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0Ooood
OooOoo0oood

O

oooooooooooan

gbooobooboobogobooboooboonb
gbooobooboobobooboobooobooboagadnb
O boocooooooooobooo boboobooo

Oooooogo®E Ooo0g
OooooooooQodg
OoooooooogogoQgodg
Oo0oooooogogog
Oo0oooooogogogaog
OO0 oooooogogogaog
OooooooooOgoOoao
OooooooooQgogoao
Ooooooooogogogogoao
Ooooooogogogogoooao

O 0Oooo
O 0Ooo
O 0Oooo
I Ry |

oooooooao

oo oogo oboboobodg ob boboooboooobo ooboo ooao
ubobooboouobobobobooboobobooboobooboboobooboodad
ooodoo oooooooooboobooooooooooboDbDoOpbOOOoOoo
goboooooboboobooboooboobooobooboobooobooboooban
oooooooooboooooooooooobooooooooooooboDboOOobond
goobooobooobobobgoboobobogoboobobooboooboobono
0000000000000 0O0O0D0DO00"0000000000000000
ooooooooobooooooooooboboboooooooooobODbOOo0ond
gooooboopDbO0obODO0ODbDO0OO0ODODOODODODOODODOOOODOODODODO
ubobooboouoboboboboobooboboobouobdy Ooboobooaod
oooooooooboooyoooooobODbOOoOOOoOOoOoOoao

g
oooooooooboooooooooooobooooooooooooboDboOOobond
goobooobooobobobgoboobobogoboobobooboooboobono
uoboooboooboboboobooboobooobooboobooobooboobdad
ooooooooobooooooooooboboboooooooooobODbOOo0ond
gooboooboooboboboobooboboogobooboboobooboobonn
ubobooboouobobobobooboobobooboobooboboobooboodad
tooooooooobooooooooooobobooooooooooDbDbOOy
gooooboooooboan

O
goobooobooobobobgoboobobogoboobobooboooboobono
uoboooboooboboboobooboobooobooboobooobooboobdad
ooooooooobooooooooooboboboooooooooobODbOOo0ond
goboobooobobobobooboboboobooobobnn
goobooobooboad

ooooooob oooobobb oDobobboooo4oooooboboooooo
goboooooboboobooboooboobooobooboobooobooboooban
oooooooooboooooooooooobooooooooooooboDboOOobond
goobooobooobobobgoboobobogoboobobooboooboobono
uoboooboooboboboobooboobooobooboobooobooboobdad
ooooooooobooooooooooboboboooooooooobODbOOo0ond
goobooboobooboooboonnb

u
oooooooobooboooooooooobobobooooooooooboDboood
uoooboo oboobo oboboooobooboooooboobooobooobao



e R e [ [ A [
e e e e e e e A [

OO0 ooooooooooDoooooooooog
OO0 oDooooooooDoooogogogooooog

oooooao
ooao

O O
O O
O O

ooao
ogoao

O 0Ooo0ooo
O 0Ooooo
O Ooooo

goao

Oooooooooooooogogoao
OT 0o oooooooooogogoao
OO0 oDoooogog4gogooDooogogogoao
Ooooooooooooooogogogoao

Oooooooodg
Ooooooood
Ooooooodg
Ooooooogod
OOo0Dooooogod
Ooooooood
Oooooooodg
T Oo0oo0ogooQgoo
Oooooood
OOoooooogod
Y Y = [ |

O0Ooo0oo0ooao

Oooo0oogoood
m]

Ooooooogdg
OOooooogdg
OoOoo0oood
O0Ooo0ooood
OO0Ooo0ooood
O0Oo0oooogod
OO0OoO0ooood
O0Ooo0oo0oood
< OOooOgooogaog
OOoo0ooood
OOoo0ooood
OO0Oo0ooood
OO0Oo0ooood
O0Ooo0o0oood
O0Ooo0oood

O

(13) JP 2004-512307 A 2004.4.22

oooooooobooooooooooooboooooOogoao
oooooooobooboooooooooooobooooOooao

oooooooobooooooooooooooooooao
oooooooooOooooooooooobooooooOooao

gboobooobooboooboobogoboobobooobobDbao
U gbooboobouoboobooobooboooobooboooaod

oooooooao

ooooooooboobooooooogoao

goobooobooobooboogoboobonb
oboobooboooboobooobad

O

O Oooo

O -

I I Ry |
O 0Ooo0ooOoo
O 0Ooooo
O OooOooo

O

O
O Oogoo
O 0Ooo0ooOoo
O 0Ooo0ooo
O Ooooo
O OooOooo
O Ooooo
O O oOgogao
O O0oo0ooo
O Ooo0ooo
O Ooooo
O OooOgooo

Oooooooodg
O
o

Oooooooodg
Oooooooodg
Ooooooogod

O Ooogooo
Y I Y

O Oooo
OO oo
O 0O oo
O 0Oooo
O Oooo
O Oooo
O Oooo
OO oo
O 0O oo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
OO oo
O 0O oo
O 0Oooo
O 0Oooo
O Oooo
OO oo
OO oo

ooooooooboboobooooooao
ooooooooobooobooooooooao
ooooooooooocoooooooooao

O Ooo0oooo

goboobooboobogobooboboobgooboobooboboboboobobao

goooagbad
oooooao
googobao

Oo0ooooooodg
Oo0ooooooogodg
OO0 oooooogogog
OO0 oooooogogdg

OoOooooooooogooogoog

ooagd
oooaog
ogooad
oooao
oooag

OoOoooooOooobooooooogooodg

g
O
g
u
O
g
O
g
g
O
g
u
O
g
O
g
g
O
g

Ooooooooooooooao
oo ooooooooooooo

od
goooaooogan

uoboobooboobooboooboobooooobooboobooag
oooooooooOooooooooooobooooooOooao
obobooboobobooobooboooobooboboo

oooooooOooogogao
ooooooooooboDao

OO0 ooooooogodg
Oo0oooooogogodg
OO0 oooooogogdg
OO0 oooooogogdg
Oooooooooodg
Ooooooooogodg
OO0 oooooogoogodg
OO0 oooooogogodg
OO0 oooooogogdg
Ooooooooood
Ooooooooodg
Oo0oooooogooQgodg
Oo0oooooogoogog
Oo0oooooogogdg
OOoooooogod
OoOooooood
Ooooooood
Oooooooodg
Ooooooodg
Ooooooogod
OOoooooogod
OoOooooood
Ooooooood
Oooooooodg
Oooooooodg
OoOoooooogod
OO0 ooooogod

oooooboooooooooooooboboooooao
gboooboobooboobgoobobogoboobobao
oboooboobooboobooboob boooobaoadao
oooooooboooocoooooooooboboooooooao
gooobooboboobooboboooboobobn

uobooboooboobooobooboadnb

oboooboobobobooboooboooooboobooboag

10

20

30

40

50



(14) JP 2004-512307 A 2004.4.22

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
ooooooooooobooooooooobooooooooooobDobooboooOogoao
oooooooooboooooooooooobooooooOooooooboooboooOooao

oooooboobobogobotdpwgobboboobon

gooaogoboad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooobybOOOOoooooooao

gooogbad
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
ooooobooobooooobooooboobooooboob oobooboooboo
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
oogdad

goooobooboobooobogoboooboaodao
ugboooboobooooobooboboybobobooboobobobouoboobooboad
ooooooooobooooooogooybbobOOOOO0OOOoOoooOoOobODODODbOOOOOano
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooooobooooooooooooboboooooooooao

gooogobao

ugooobooobooobooobooboobooboooobooboooboo® boor oo
ooooooooobooooooooooooboooo0o oooooobooobo OooOoao
g’ ocoboobooboogobooboboobobooboobooboboboboobobn
ugbooobooboooboobooboboobooboobooyoboboboobo® OO
oooooooob ocoooooooooboooooooo® Obobr boooOogoao
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gooaogoboad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
ooooooooobooooooooooooboooboo0oU00 boboooooooobooao
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooob boo booobob OO OUDOobOOoDb bboobDOob bbooboboobao
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
goooboo*ooboooboobobooboooo”0oobooboouobooboobad
oo ooo0oob0’ ooooooooooobooooo0oOooooooboDbOobOooOoOogoao
ooogo oobobo oobo ocoobooboo ooboob bbooobOooooboo booobao

10

20

30

40

50



Oooooooo0ooDoooooooooooOgodg

(15)

JP 2004-512307 A 2004.4.22

L T e T e T s T e T e T e T e T s B e B e B |

ocooDooooooooooobd

gdodooodoooooououoooooooooo bbb boo bOboo obooooao
000000 000000000000 D0DO0D0O0D0DDD OO0 ODO0ODO0OO00 ODoOoao
0 e B A B A B A B A B A B A B A B e A A A W A
0000000000000 00D00000D0000o0Do0O0o0o0DoDoDoOo0O0: 0Do000
0oo0o0O0000D0O0DO000O0O0’ 00Q0O0DO0O0O0O0DO0DO0OO0O0DO0 ODo0oO0O0O0’ oO0O
0 0 A W A B A B B B A B W R
0000000000000 000000D0D00O0D0o0DO0o0O0D0DoDoDOoo0o0Do0DoDoOOon
0000000000000 O0DO000D0D0DO0O0O0D0DDODOO0OO0O0DDOoDOoOO0OoDOoDDODOoOOan
N A A A B A B B B A B R W R
0doo0o0o00000Do000000Do00O00o0DO0oO0O0DO0DoOY 00" 0000000000
0 Y R A A B A B A B R B R R R
0ooooo
0000000000000 0O0DO0000D0DO0O0O0D0DDo0DOO0O0O0DDoDOoDOoOoOOoDoDoOoOOan
0 Y 0 R B A A B B R W W R
0000000000000 000000D0D00O0D0o0DO0o0O0D0DoDoDOoo0o0Do0DoDoOOon
oooooao
N A A A B A B B B A B R W R
0000000000000 o0DO0OO0O0oo0DoDooon
gooaogad
0oo0ooo0oO0oooooon
ooooo
ooao

g/100¢g
A7 B—RA 51. 3
HEA L (B 20. 0
*v /—T 1. 00
o7 HE 15, 00
Filn—3 5. 10
DL-AFA=1 0. 30
AIN93G 3IxI.1L 3. 50
AINY93G vE#3I» 1. 00
fik=Vy 50%w/ w 1. 00
Sodium Cholate 0. 50
3V AT e 1. 00
DL o-fffblazrzm—n 0. 286
ooooo
0 0 A W A B A B B B A B W R
0000000000000 000000D0D00O0D0o0DO0o0O0D0DoDoDOoo0o0Do0DoDoOOon
0000000000000 O0DO000D0D0DO0O0O0D0DDODOO0OO0O0DDOoDOoOO0OoDOoDDODOoOOan
N A A A B A B B B A B R W R
0000000000000 00D0000D0D0O0O0o0Do0Do0DOoOpO0D0DO0DO0O0O0DoDooOOan
0 ¥ R A B A B A B B R R R R
0000000000000 00D0000D0D0000o0D0oO0O00DoDoDo0o0o0Do0DoDoOon
0000000000000 0O0DO0000O0DO00O0D0DD0DO0O0D0 DoODODO0OOoO0ODoDoOoao
0 0 A W A B A B B B A B W R
0000000000000 000000D0D00O0D0o0DO0o0O0D0DoDoDOoo0o0Do0DoDoOOon
0000000000000 0O0DO000D0D0 0O 00 OD0OO0O0Q0DO0DODO0O0O0DooOoOoao
0 dooooooooo oo Oboooooob bobobobobooo oDobooo O
0oooooooooao

10

20

30

40

50



Ooooooooo0 oo oooo oo oo oooo oo oDoDooo0o oo oDoooogogogoao
OoOoooooo0o0oooooo0o oo oDoooo oo oDoDooo0oo0ooDoDooogogogoao
e e R e [ [
OOoooooo0o4ooooooUoo U oDoDoooooUoUoooDoDooUUoooDoDooogogoao
Oo0Do0Doo0ooDo<oO0oooooooDoDoDooooDoDoDoooDoDooooooOoogooaoao
Ooooooooo0 oo oooo oo oDooo o oo oDoDooo0ooo0ooDoooogogooao

Ooooocoooooooogdg
Oooooooooooogdg
Oooooooooooogdg
Ooooocogogooooogdg

Ooooogooogogood

OO0 ooooooo0ooDooooooooooo
OO0 oDooOoooo0ooDooooooooooo
OO0 oooooo0oooDooooooooooog
OO0 Do oODoooo0ooDooooggogoooooog
OO0 000D oooggoooDooogogoooooog
OooooDooo+®Eoo0oooooogoogoaog
OO0 oo oOoooOo0ooDooooooooooo
OO0 ooOoooo0ooDooooooooooog

O
O
O
O

O
O
O
O

OooooooooOodg

Oooooooooog

Ooo0oooooogoQgog
OOoooooao

OoooDooo4o0ooDooooooooooaog
Oo0DoDoDooo4oooDoooog4ogoooooaog
OO0 o0DoDoogog4doDooDoDoooggogo=oooog
Ooooooooooooooooooooo.o
Oooooooo0ooDooooooooooo
Oooooooo0ooDooooooooooo

OooooogogQgoao
Ooooooggogao
Oooo0oooOgoOoao
OooooooQgoao
OooooooQgoao
OooooogoQgoao
OooooogogQgogoao
OooooogQgogao
OooOoo0oooOgoOoao
OooooooQgoao
OooooooQgoao
OooooogoQgoao
OooooogQgoao
Ooooooggogao
OooooooOgoOoao
OooooooQgoao
OoooooogoQgoao
OooooogogQgoao
Ooooooggogoao
OO0 ooooggogao

O
O
OJ
O
O
O

O OooOooo
OO oOgoo
o< Oooag
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo

|

O

(16)

gbooobooboobooboobooooao
oooooooooboooooooooao

OO0 oooooogdg
OO0 ooooogdg
Oooooooood
Ooooooooodg
OO0 ooooooQgodg
oo oooooogodg
OO0 oooooogdg
OO0 ooooogdg
Oooooooood
Oooooooodg
oo ooooooQgodg
OO0 oooooogodg
OO0 oooooogdg
OO0 ooooogdg
Oooooooood
Oooooooodg
oo ooooooQgdg
OO0 oooooogdg
O oo ooooogdg
O oD oooooogdg

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ

O Ooooo
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

JP 2004-512307 A 2004.4.22

10

20

30



JP 2004-512307 A 2004.4.22

a7

|

-4

Cwibd) s e

SRR IS L 2

10%

[ PNy

=} =1 =1
55555

10°

-

e

RNFILANE S O

~+_pe< 0.001

** p< 001

Fig. 38

oooag

a— T T RHERERT

VT =

77

Fig. 3A

FFEVT v =a

= B R

—E =

(wyEd} 11

ftt. i

ENHORE (n=17)

R DR (n=27)

B E# hn=3)

&M (n=5)

M 1 OEHEDEES =1

M 1 EREKEARK AL (n=8)

[ 2 B EEDIRES n=86)
K 3 OEFREEARES (n=2)

Ol 2 iERKEIRES (n=2)

B SnFEREES =9



JP 2004-512307 A 2004.4.22

(18)

MOAB #5-CD40 (ugiml)

Fig. 4B
PNl A48E
B % am
W OAEE 1EE
1 1 hEEIEERRS 6 A
2 RIS BB
B 3hEERBREE 0nE

T T————
& 8 &8 8 § R °

gooag
1
1

{(yBd) -1l

RN
Lo ¥ © N = M
2 RS @ B @ B . by
= S £ e & E = 0§ e
[EER " IR &
O uBd) O LEvEE

*,p<9.05(palredttest, n=9)

R Mo LAFa—E+HKLD

Fig. 5B

MTCRF it
BalLR7Fo




L T e T e T e T e B T T e T e O e Y e O e O s O e, T e, R e T e, IO e, T e O e R e O e O e T e T e T e T e T e T e

ooogao

{I4) World Intellectual Proper

oooooooao

(19)

(12} INTERNATIONAL APPLICATION PHBLISHED UNIHCR THE PATENT COOPERATION TREATY (FCT)

¢ Organization
Tnternational Burean

(43) Internativmal Publication Dale

Ly e iy

(14 Intermational Publication Numlser

% May MU (92.05.2002) PCT WO 02/34273 Al

(S1) Internatinnal Patenl Classilication™ AGIK 3574, (81) Desiguated Stales soatianedy: AF, AGL AL, AM. AL AL,
AOIP 910, C120 100, GOLN 23053 AZ BA BB BG.BR.BY.BZ.Ca, CILCN, COCR, CT,
CZ.DE. DK, M. DZ. TC. ELLES. FL G5, 5D, L
(21} Intermativnal Application Nwnher;  PCTABOLAAMS G HE.HUL I, LR IS, TH KB, KRG KR KRORZ 10,
LE, LROLSLE LU LV A, ML MO MK, MEN. MW,
(22) Internationasl Filiog Date! 25 Oclober 25N 125.10.2001) MX. MZ, N0, NZ, PIL PL. PT. RO, RUT, 5D, SE. 5G. 8L

(25 Filing Lauguage: Engiish §§ S/];,\,.U TMTR.TL.T2 LA UG L5, L2, VK,

(263 Publivativn Liagunge: English

(84) Designared States tregionaly ARTPO paran (GTT, GM,
(38) Prioricy Latar KL, L5, MW, MZ, S}, SL. 37, TZ. {0, ZW), Eursian
PR 1016 25 Octaber 2000 (25102000 AL ratent AM. AL G KL NI RULTLL T Loropean
patent AL BE, CH. DR T PR G DR TE,
(M) Applicant i ol desinied  States excepi USiz 101U MG, NL, B L OARL pansa (RY, BIL CF

(I
(75

(&2}

ATHEROMASTAT FTY LTD. [AIVAUL Leved L1,
B Centre, Perth. WA GXKCALT).

Inventors: and

Inventars/Applicints (e L5 onfyr PANG, Gerahd
[ALFZALT, 425 Billvard Avenue, Clizabeth Bay, NSW
2001 FALN, CONYRAY, Patricia | AUZAL ], 20 Goorawahl
Avenue, La Peromse, NSW 2050 (AL CLANEY, Robert
[AUFALT): YRI BioMedical Linvied, Level -, David
Madison Buiiding, Newcastle, N3W T30 (AL},

Agent: ADAMTHWAITE, David; Baldwin Shelson Wi
ters, (W) Margarct Street, Sydney. NSW 2008 raLl).

G, CLOM, Ga, GN, GQ, &
JLEDN

L ML, IR, NE, SN, T3,

Puhlished:

et fpcrnational search veport
before the expiration of B dime liwid for amending the

clotms gond 10 b reputlished ot B evenr of recgipl of

AN

For oeo-leteer codes mud otficr abbreviations. reier e the *Guid-
et Noges dy Cubas il ADBroviITions " appetring ot v dogine
nityy of coch regular ine of the PCT Gazerte.

02/34273 Al

(57) Alwstrace: There fs discloscd a nsthod of prophylactic or therapeutic traatnent of 2 ca

wher

WO

e b subijued i e thireol an

iml ol G T mors g Ko o
a Thi T eell response relative tn a eytasine profike of n Th2 T cell respanse associated with the disorder. There is furcher disclosed
camposifions for use in the wethods.

{543 Tigde: COMTOSITIONS AND METHIODS FOR DIAGNDSTS AND TREATMENT OF CARDICVASCULAR [HSORDERS

vascalar disorder comprising adimin-
wiing 4 cyloking profile char 3

JP 2004-512307 A 2004.4.22



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(20) JP 2004-512307 A 2004.4.22

WO 02/34273 PCTITROL02005

10

COMPOSITIONS AND METHODS FOR DIAGNOSIS AND TREATMENT OF

CARTMOVASCULAR MSORDERS

The present jnvention relates 10 methods for dlagnosis of cardicvascular disorders
and to compositions suitable for use in therapeutic or prophylactic treatment of such
disorders. Tn particular the preseni invention relaics to methods and compositions

suitabie for the diagnosis and leeatment of coronary artery diseass.

Backpround Of The Iavention

Athcroma is the inflammatory process involving arteries that underping coronary
artery disease: in partienlar and degeoerative vascutar discase in general. Data exists fo
support the concept that T lymphaeytes drive inflammation within the atherosclerotic
plague, In particuiar, it has been reported thet 2-10% of mononuciear cells in the plague
are T cells, two thizds of which are CD44ve, and most of which express CDASRO, MHAC
class I, and TL-2R (Lamon ¢ el mmunology Today 18 (1997) 272-7). Pro-inflammatory
cytekines such as IL-1, IL-6, TNF-o and INF-y ave secreted from cells within plaque, as
are cell modifying factors such as BDGF, MCP-1, and M-CSF, and proteclytic enzymes
such as matdx meialloproteinases, ¢.g. collagenase and gelatinase B (Lamon. et all, 1997).

The critical but corplex relationship between T lymphocytes and macrophages
within the plague may be mediated in part by a yecepior ipand couple through Tigation of
CD40). on aciivated plague T colls by CD40 on macrophages (and other cells) to influenice
a range of ouicorges including plague remodelling, plagoe rupture and antigen piesentation
{Lamon et al, 1997).

Recently, particular microbes bave been, finked to the promotion of atheroma. The

most chiracterised has been Chlamypdia prewnonize, though recent reviews have

CONFIRMATION COPY
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suggested that persistent infection in general may be linked to intingal inflammation and
athercima plaque growth (Saiku of al, Lencer 116 (1998) 983-5; Shar et al § 5 Med J82
(1992) 158-61; Majer ot &l JAM4 281 (1999) 427), No data exists jo clarify the hasic
mechanizms responsible for atheroma progression or processes whareby
‘zpidemiologically-linked microbes facilitate atheroma growih.

There is aneed for irproved methods for assisting in the diagnosis of
curdiovaslc-uiar disorders which have basis in the inimune response, e.g. coTenary avtery

disease, and for compositions for the prophylaxis or therapy of such conditions.

Sumumary Of The Tnvention

It is an aim of the present invention to overcome or ameliorate ope or more of the
problems of the prior art, or 1o al least provide a useful altemnative.

The present invention is based on the identification of a major new mechanism for
developroent of coronary artery disease, such as afheroma, due 1o the "Th2 cytokine" bizs
of modern living, pot unlike the situation of ailergy, also 2 disease of "modem living"
linked to '"Th? bias'. Many factors modify the atheroma-promoiing effect of Th2
inflammailory respouses {e.g. lipid Jevels, smoking, hypertension, efe). Not wishing to be
hound by any particwlar mecheanism of action, the cause is probably an envirenmental
effect on gut bacteria, replacing Th1 promwoting microbes such as Lactobaciili with others
linked with Th2 respenses.

This new observation provides a unique opportunity for diagnostics and therapies io
detect and modify respectively, atheroma-prone or high load atheroma subjects. In
particular, reconstituting the gut with cerfain ‘traditional’ bucteria (probiotics) is identified

zs one useful therapeutic approach.

JP 2004-512307 A 2004.4.22
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Diagnosties and therapy geared at additional specific ricrobes that further
exacerhata the Th2 bias (eg O preumeoniae and H pylors) once established, are also
specifically contamplated herein. The concept that 'modern living atheroma' s driven by
aliered cytoldne patlerns secondary to gut flora shifis, is consistent with the view that an
essential difference betwesn atheroma in developed versus developing countries, is the
excess amoust of inflammation m plague in developed couniries.

Thus, in broad terms the present invention is concerned with methods for
diagnosing or detecting significant Th2-mediated atheroma, cg. coronary artery disease,
based on the assessrent of varions markers and indicators of a Th2 response in blood
{which interchapyes with tissue spaces in the arterizl wall), and with compositions
capable of use a8 therapeutic or prophylactic agents able to promote a Thl response
and/or fo suppress the Th2 response.

In particular, in one aspect of the present invention there is provided a method of
prophylactic or thetapeutic treatment of a cardiovascular disorder comprising
adininisteting to a subject in need thereof an effective amount of at least one agent for
bpregulating a eytokine profite characterstic of a Th1 T-cell response relative to a
cytokine profils of a Th2 T-cell response associated with the disorder.

The upregulation of the cytokine profile characteristic of a Th1 T-cell response
may be achieved by upregulating a Th1 T-cell esponse and/ar suppressing Th2 T-cell
response in the subject. Alternatively, the upregulating may be echieved by potentiating
the activity of cytokines characteristic of a Th1 T-cell response and/or suppressing the
activity of cylokines characteristic of a Th2 response.

A single agent or a plurality of agents may be administered to the subject to

achieve the desired ontcome. This may be obtained by administering an agent or agemis

26 which suppress the T2 T cell response and thercby achicve & relative upregulation of

JP 2004-512307 A 2004.4.22
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the ThI T cell respomse, or by administering an agent or agents which produce a
measnrable elevation in Th T eell response. Alternatively, one er more agents capable
of measurably elevating the Thl T cell response may be administered fo the subject as
well as one or more agents for suppressing the Th2 T ¢ell responsc. Preferably, at loast
one apent capable of upregulating the Thi T cell response and suppressing the Th2 T cefl
response will be adwinisterad.

Typieally, the method will comprise shifiing the cytokine profile characieristic of a
Th2 T-cell response to a cytokine profile characteristic of a Thl T-cell respanse.

Accordingly, in another aspect of the present invention fhere is provided a method
of prophylactic or therapeutic freatment of a cardiovaseular disorder, comprising
adiuinistering to a subjeet i need thereof an effective amount of at least one agent
capable of upregulating a Thl T-cell response, and/or 2t Jeast one agent capable of
suppressing a ThZ T-cell response associaied with the disorder.

In yet anotber aspect of the present invention theye is provided & methed of
propbylactic or therapeutic treatment of a cardiovascular disorder, comprising
administering to 2 subject in need thereof an effective amount of af least one agent
capable of suppressing the activity of cytokines characteristic of 2 Th2 T-o¢ll response
associated with the disorder, and/or at least one agent capable of potentiating the action
of cytokines characteristic ol a Thl T-cell response.

In a firther aspect of the prasent invention there is provided a method of altering
cytokine halance in a subject with a cardiovascuter disorder, comprising adnrinistering to
a subject in need thereal of an effective amount of at loast ene agent capable of
upregulating of a Thl T-cell response, andfor af least one agent capable of suppressing a

ThZ T-¢ell response associated with the disorder,
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In still another aspect of the present invention thare is provided a method of
altering cytolkine balance in a subject with a cardiovascolar disorder, comprising
sdministering to a subject in need thereof of en effective amount of at least one zgent
capable of suppressing the action of cytokines characteristic af a Th2 T-coll response
associzied with the disorder, and/or or at [zast one agent capable of potentiating the
action of cytokines characteristic of a Thl T-cell response.

Preferred agents for use in methods of the invention are microorganisms, or
companents, extracts or scereied products thereof capable of achieving the desired
outcome. The microorganisms may for instance be yeasts, bacteria, and mixturos of
these. Preferably, the microorgani sms will be bacleriz and more preferably, probiciic
bacteria. Suitable probiotic hactoria may be selected from Lactobacillus spp. and/oy
Myeobacteritun spp. Lacfobacilii having the capability of suppressing the ThZ response
znd lower cholesterol are preferred. Particularly preferred are Laciobacillus acidophilus
and Mycobacierium vaccue.

it will be understood that the microorganisms ay be adninistered alive,

inactivated or killed. Preferably, probiotic bacteria arc administercd os viebic organisms.

However, the invention is not limited to the use of microorganisms and it will be
understood that aoy agent capable of elisiting the upregulation of a cytoking profils
characteristic of a Thl T-cell response relative to that of a Th2 T-cell response may he
utilised, Other apents include, for example, antibodies and binding fragments thereof.
Ant-CDAD antibodies or binding fragments thereof are particularly preferred, Tn
addition, other ligands for CD4) may be used,

The cytoking marker(s) may be any oytakine or cytokines characteristically
associaicd with either a Thl or 2 Th2 response. For example, for 2 Thl response the

cylokine may be interferon-y or interleukin-12, while for a Th2 response the eytokines

JP 2004-512307 A 2004.4.22
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may be interleukio-4, interleukin-10, TGF-f and/or inferleukdin-13. However, it will be
understood that any other cytokine marker is useful as tong as it Is a specific or
identifiable marker for either a Thl or Th response.

The ireatments outlined ebove can be combined with the administration of coe or
raore pharmaceutically active agents used to treat underlying conditions which may
exacorbate the cardiovasenlar disorder, such as for exaropls lipid-lowering drags, anti-
hypertensive agents and anti-diabetic agents.

The agent used {o alter the T-cell response or to modulate the activity of the
relevant oytokines can be admivistered prior to, simultaneously with or subsequent to
one or moro such pharmaceutically active agents.

The methods of the invention may alse be efféctive in subjects in which the
disturbance in cytokine balance or the lack of an appropriate T cell response is
exacerbated by bacterial nfection, bacterial antigens, polyclonal activators (e.g.
endoloxin gic.), super aniigens (¢.g, from colonising bacteria) or autoantigens (within the
plague of blood vessel walls). Particularly relevant to the present invention s infection
by, or bacterial anfigen from, Chiomydia prewmoniae, Heticobacter pylori of non-
typable Haemophilus infiuenzae,

Henes, in 2 still further aspect of the present invention there is provided a method
of diagnosing or evaluating susceptibility to a cardiovascular disorder, corprising
cvaluating 4 T-cell response in a subject wherein an upregulsted Th2 responsc and/or
suppressed Th1 respouse is indicative of susceptibility to, or the presence of, the
disorder.

Tn another zspect of the present inveation there is provided a methed of dizgnosing
or evaluating susceptibility to a cardiovascular disorder, comprising evaluating a T-cell .

Tesponse in a suhiect wherein suppressed astivity or production of cytokines

JP 2004-512307 A 2004.4.22
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charzcieristic of a Thl response and/or potentiated aciivily or production of cyickines
characteristic of a Th2 response is indicative of suscepiibility of the subject to, or the
presence of, the disorder.

In a further aspect of the present invention there is provided a method of
diagnesing & cardiovascular disorder or evaluating whether a subject is susceptible to the
disordey, compnsing:

{a) measuring one or more immunoglobulin levels affecied by the disorder to
obiain test data; and

{b) comparing the test data with reference data to evaluate whether the subject is
susceptible to, or has, the cardiovascular disorder.

Preferably, Hre imnunoglobulin is Tgl and more prefecably, the 1202 subclass.

Freferably, the immunoglobulin is an antibody of the 1gG2 subelass which is
specific for pathogenic bacteria such as for example Chlamydia preumoniae,
Helicabacter pylovi or non-typable Haemaphilus influenzae. Tt will be ¢lear to those
skilled in the art that other specific aniibodies may also be exoployed.

Preferably, a retio of total [gG2 to 1gG2 subclass specific antibody, or an altered
ratio of total [gG2 subelass inmunoglobuiin to TgG2 subelass specific antibody will be
used as an indicator of the presence of or susceptibility to the cardiovascular disorder.

The term ‘cardiovascular disorder’ is to be taken to encoropass atheroma and
degenerative vascular disease, and any cardiovascular condition or disease associated
with inflammation of the coronary arteries including 1 to 3 coronary artery discasc.

Generally, the cardiovasoular disorder will be a degenerative vascular disease and
meore usually, atheroma,

Specifically, methods of the invention bave application for the treatment of

subjects suffering from atheroma (as determined by angiography) with minimal or

JP 2004-512307 A 2004.4.22
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extensive coronary atherosclerosis but stable clinjcal disease, as well as atheroma
suhjects with unstable clinical discase associated with recent myocardial infarction or
unstable angina.

Preferzhly, the T cell responss will be evalnated by analysis of cireulating T-cells.
Howaver, it will be undersiood thal the T cell response may also be evaluated by
measurement of any marker cyfolane or cytokines characteristic of a particular T-cell
response, such, as for example, interferon-y or 11-12 for a Thi response or l'.ntEIIEllk.l[l:‘l
and/or intex]eukin-13 for a Th2 response.

Compositions for use in the methods described herein arc also specifically
encompassed within the scope ef the invention. Further, the use of the apents as
desoribed herein in the manufacture of a medicament or therapeutic cornposition for
administering to & subject for the prophylaxis or therapeutic treatment of a
cardiovaseular disorder, is also specifically encompassed.

In addition, there are alse provided kits for use in the methods of diagnosis or
evaluation of the invention. A kit may for instance coemprise one or more of reagents for
pexforming the assaye such as antibodies, buffers, controls and instructions for use.

The features and advamtages of ths present invegtion will be now be described
hereinafter with refarence to a pamber of preforred, non-limiting embodiments of the

Imvention.

Brief Description Of The Accompanying Dravings

Figure ! illustrates suppression of IL-4 secretion. in whele bleod by L. fermentint;
Figure 2A and 2B illustrate suppression. of TL-4 secretion and potentiation of IEN-y

secretion by L. acidophiifis, respeciively;

JP 2004-512307 A 2004.4.22
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Figure: 3A and 3C illustrate secretion of IL-4 in C. preumonine seronegative and
scroposttive suhjects with coronary vessel disease compared to normal subjects
respectively;

Figure 4A and 4D illustrate secretion of [L-4 and IFN-y in subjects with coronary
vessel disease compared to normal subject respectively;

Fipure 5 illustrates the effect of Laciobugillus fermentum KLD on atherosclerosis
in mice fed 2 high chelesternl dict; and

Figure 6 illugtiates inhibition of IL.-4 production by ireatment ol whole blood

chltures with anri-CD40 monoclonal antibody,

Detailed Description Of Preferred Embodiments Of The Present Invention

it has boen observed that the presence of significant etheroma results in elevated
blood levels of IL-4 and a concernitant reduction in IFIN-y levels, This alteration in the
cytokine balance {s indicative of a shift towards a Th2 response and is useful in the
diagnosis of atheroma. The crbsen'atio_n alse provides 2 sound basis for treatments which
arc aimed at altering the T cell response towards a Thl response end thus, are beneficial in
praveuting and/or treafing coronary artery disease and other cardiovascular disorders
including atheroma which have basis in a similar undertying raechardsm.

An example of possible therapeuiic preparations comemplated herein are these
which include probiotic bacteria {such as lactobacilli) which cau drive the cytokine balance
hack towards a Thi response and fhos reduce progression of, prevent onset of or Teverss
the cardiovascular disorder. However, olber agents and compositions, such as for example
bactertal adjuvants es described fnther below that have the ability to shift the response

from Th2 to Th are also useful in therapics for the conditions deseribed herein.
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Any method of detecting Th2 bias in circuluting T cells, whether directly or
indirectly such a5 by monitoring downstream effects of this bias such as IeG subclass
variation or IgG subclass specific antibody variation as would occur in the production of
antibody o C pnevmonice or H pylari (but not limited to 1hose pathogens), would be
useful as an indisation of coronary artery disease. For example, 19G2 is relatively low
when the cytokine patterns shift towards Th2. The thus altered ratio (or low levels) of total
Ig(32 subelass immunoplohulin or IgG2 subclass antibody specific for idstance to .
C.preumoniae or H.pylori, would indicate "atheroma-promoting’ cytoldine bias.

Indeed, levels of immunoglobulins such as IgG2 subclass antibody may be measured
and compared to reference levels or ratios to allow an evaluafion to be reade on whether a
subject is susceptible to  cardiovascular disorder such as atheroma ot otherwise has the
disease. Suitable reference levels or ratios will generally be based on corresponding
measurements obtained from healthy individuals and will typicully comprise meean vatues
derived from a 1epresentative cohort of the population in accordance with conventional
methodalogy.

Further, methods of preventing, treating or reversing afhcroma contemplated by the
preseat invention include any treatment that shifts or otherwise alters the cytokine balance
towards o Th1 response, such as the adminisiration of probictic bacteria {especially
Luctobacilli species). For instance, Lactobilius acidophilus can downregulate L4 and
upregulate INF-y secrefion from T cells within the spleen (i.e. circulating cells) and thus
have npplication to the meatrent of atheroma and other such cardiovasoular disorders.
Other treatments include the administration of any fuctor that suppresses Th2 cytoking
secretion or inhibits action of these cytoltings, and/or any treatment that promotes secrebion

or activity of Thl cytokines such as INF-y.,

JP 2004-512307 A 2004.4.22
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It will also be ¢lear 1o those skilled in the art fhat any reatroent that specifically
modifies the level or pattern. of cytokine secretion from circulating T cells specificatly
reactive to antigens {eg C.preumonine or I.pyiori) or non-specific activating factors {gg
olyclonal activators, endofoxin or superantigens) can be employed as is contemplated
hersin,

Purther, treatments combining probiotics or other agents capable of altering the
ovtolrine balance towards 8 Thl response with any existing therapy aimed af ik faciors'
o, lipid-lowering drugs, enti-hypertepsive agents and the like may also be usefully
emmployed, Many additional factors drive atheroma (eg blood lipids, dishetes,
hypertension, smoking) and the combination of therapics which after cytokine balance with
those which treat the underlying condition are also contemplated herein.

Typically, a sample will be obtained fom the subject for evaluating T-cell oytokine
profils andéor the T-cell response, The sample may be a whole blood sample, a cellular
component of whole Blood, isolated eells or for insiance a tasue biopsy sample suitable for
assaying.

The microorganisms may be selected from bacteria and yeast straius including
saccharamycas spp. such ag Specharomyeas corevisas and Saccharemycas bowlardii,
Preferably, the bacteria will be a probiotic bacteria. Altematively, components,
sonicates, extracts or secroted products, or mixtures thereof of the microorganism(s} may
be used. Exiracts include, for example, cell wall fractions. Components of the
microorgardsm(s) may comprise itigeos for instance, anfigenic peptides and the like
obiained by enzymatic treatments well within the scope of the skilled uddressse.

Bacteria may, far cxample be sclected Tom, but not imited to, Lactobacilius
species, lactic atid bacteria, Myeobactarium species and Bifidobacterium species, Even

moze prefered is the use of Lactobacillus acidophifus (L. ucidephilus), Lactobacillus

JP 2004-512307 A 2004.4.22



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(31) JP 2004-512307 A 2004.4.22

WO 02/34273 PCTITROL02005

20

25

-12-
Jermentum (L. _)%}'menmm) ar Mycohacterium vaccae {M vacecas), or components,
exiracts, sonicates, secreted products or mixtures thereof that are capabls of induciag a
Thl eellnlar responise. Specially preferred is L. acidophilus, L. fermentum or M, vacese
which may be used iive or as an Inactivaied preparation, as long as they axe capable of
inducing the desired Th] T-cell response.

Preferably, L. acidophilus and L. fermentum is used as a live preparstion. Other
bacteriamay also be used (whether: they have probistic effeet or not), for example the
well kmown adjuvating bacteria such as for example L. cases, L. plantarum, L
rhamnosus, Bifidobecterium breve and the like.

The dosage of the microorganism or extracts and the like thereof administered to
ihe subject may vary according to the nature and severity of the cardiovascular disorder,
whether the agent is administered for prophylaciic or therapentic purposes and the type
of arganism invalved. The freatment paramsters as well as the requirzd dosage can be
readily determined by the persen skilled in the art.

Preferably, 2 microorganism or microorganism-containmg composition will be in
tablat or capsule form. However, it will be clear to those skilled in the ari that the
miereorganism, may be provided in a liquid or eiber form of solid preparations. Tn
particular, the micraorganism may also be provided as a food source such as 2 yoghort or
other dairy product, or similar non-dairy products based for example on soy.

The microorganisms o the Like will generally be administered orally al regular
intervals, and typically daily for the durstion of the freatment period which roay extend
for 2 period of up to seversl manths or more. Preferably, the microorganisms will be
administered in & dosage of log 3 to log 12 per day. The dosage of probiotic bacteriun
when administered as live whole bacteriim may be in the range of from about 1 x 10F to

about [ x 10" organisms.
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Towever, ather agents capable of upregulsting a cylokine profile characieristic of a
Thi T-cell tesponse in accordance with methods of the invention may also be utilised.
The gkilled addressee will be able to readily identify such other agents by routine trial
and experimentation on the basis of the teachings provided herein. Such other agents
may include, lor instance antibodies and binding fragments thereof.

In this regard, the preset inventors have found that levels of blood T-cell secreted
TL-4 associated with atheroma comrelates with the extent of the coronary artery disease.
This impressive correlation fits well with observations by the present inventors that T-
cell mediated inflamrmation is driven by ligation of CDMOL on CD4+ T-cells b.y CD40
on a tange of structural and eiroulating cells including platelets. n particular, plateleis
appear to be an important factor for the production of IL-4 as a resuli of higation of
CDAOL cxpression on activated CD4+ T-cells by CD40 expressed on the platelets.

Accordingly, adminisiration of an agent capable of inhibiting ligation of CD40L
with CD40 such as an antibody, and particularly an anti-CD40 antibody or binding
fragments thereof, may alter the oytokine profile characteristic of a Th2 response in the
patient. By binding fregments is seant fragments of an antibody which retain the
binding capability of the antibody and inciude Fab and (Fab'), fragiments as may be
obtained by papain or pepsin proteolytic cleavage, rospectively, In additicn, other
ligands for CDH40 as will be known the skilled addressee or peptide fragments thereof
may be adininistered for achieving the desired upregulation of 2 Thl T cclf response
relative 1o a Th2 T cell response. Appropriate such Hgands and agents cun be readily
identified uiilising the methodelogy & disclosed n the accotapanying Fxémples, Such
agents may be administered intravencusly, inframuscularly, or subeutansously, or by any

other route deerued appropriate.
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Such agents and other agents like microorganiem extracts, sonicates and the hike
may be formulated into pharmaceutical compositions incorporating pharmacentically
acceptable carmiers, diluents and/or exeipients for administration to the intended subject.
The dosage of such other active agonts will typically be in accordance with conventicnal
treatment regimens for their nse taking into account such factors as age, weight, naiure
of the condition being treated and the general health of the subject as will be readily
appreciated.

Pharmaceutical forms include aqueous solutions suitable for injection, and
powders for the extemporansous preparation of injectable solutions. Such injectable
compositions will be fluid to the extent that syringability exists and typically, will be
stable to aflow for storage after manufucture. The carricr may be a solvent or dispersion
medinm containing one or more of ethanol, pelyol (eg glycerol, propylene glycol, bquid
polyethylene glycol and the like), vegetable vils, and suitable mixtures thereof Fluidity
may be maiatained by the use of a coating such as lecithin, by the mamtenanee of the
required particle size in the case of a dispersion and by the use of surfactants.

Injcctable solutions will (ypically be prepared by incorporating the active agents in
the desived amount in the approjpriate selvent with various other components enwmerated
above, Generally, dispersions will e prepared by incorperating the aclive agents mfo 2
vehicle which containg the dispersion medium and other components. In the case of
powders far the proparation of injectable solutions, preferred methods of preparation are
vacuum drying and freeze-drying technigues which yield a powder of the active agent,

Yor oral admiristration, agents may be formulated into any orally acceptable
carrier decmed suitable. In particular, the active ingredient may be formulated with s
ineri diluent, an sssimilable edible carrier or it may be enclosed in & hard or soft shell

gelatin eapsule. Altematively, it may be incorporated diresily into food as indicated
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ebove. Moreover, an aclive agent tay be used in the form of ingestable fablets, troches,
capsules, elixirs, suspensions, syrups, and the likc.

A compositian of the invention may also incorporate one or more suitable
preservatives such as sorbic acid. 1nmany cases, a composition. may furthbermors
include isotonic agenfs such as sugars or sedum chloride.

Tahlets, troches, pills, capsules and the like may also contain one or more of the
following: & binder such as gun tragacanih, acacia, corn starch or gelatin; excipienis
such as dicalcium phosphate; a disintegrating agent such as com sla..rch, potate starch,
alginic acid and the like; 2 lubricant such as magnesium stesate; a sweetoning agent such
as sucrose, lactose or saccharin or a flavouring 2gent. When the dosage unit form is a
capsule, it may contain in addition 1o one or more of the sbove ingredients a liquid
carrer. Various other ingredients 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, sugars or boih. In addibien, m active agent may be ncorporated inio any
suitable sustamed-release preparation or formwlation,

Pharmacentically acecptable carriery, diluents and/or excipients include any
suitable conventionally known, solvents, dispersion media znd isetonic preparations or
salutions. Use of snch ingredients and media for pharmaceutically active substances is
well inown. Except insofar as any conventional media or agent is incompatible with the
active agent, use thereof in therapeutic and prophylactic compositions is contemplated.
Supplementary active ingredients can also be incorporated into the compositions if
desired.

As will be appreciated, the amount of agent or ageats in such compositions will be
such that a suitable effective dosage will be delivered to the subject taking into account

the proposed mode of administration.
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Dosage unit form as used herein is to be taken to roean physically discrete wnits
suited as unitery dosages for the subject 1o be trsated, each wnif containing &
predetermined quantity of active agent caloulated to praduce the desired therapsutic or
prophylactic effect in association: with the relevant camvier, diloent and/or exeipient,

'The agent may be administersd in conjunction with one or more antibictics or one
or more other pharmaceutically active agents for treating the cardiovasoular disorder or
any wnderlying condition that exacerbates the disorder. and may be administered prior to,
simultaneonsly with or subsequent to antibiotic therapy or therapy with other active

agents.

Examples
Examwple 1:  Lactobacillus inhibiis IL-4 secretion

To determine whether Lactobacithes has the capacity to regulate IL-+4 production,
graded doses of Lactobacillus fermennan (strain VRI {02 available from the Cultare
Collection of the School of Microbioiogy and Immunclogy at the University of New South
‘Weles, Sydney, Ausiralia) were added to cultures containing equal volumes of hepavinized
whole blood from a nonnal healthy subject and AIM-V serm free mediun, Conirol
cultures contained medium alone. All culturss were stimulated with Con A {5 ug/ml).
After menbation for 24 bus, the amount of secreted [L<4 was determined by capture IL-4
ELISA. Asshownin Fig. 1, TL-4 secrefion was inhibited in 2 dose dependent manner in
the presence of L. fermentum with maximal effect oconrring at 2 x 10° bacteria per culture.
This data indicates that Lactebacillis fermentum is offective in down-regulating 11-4

mediated inflammation associated with a ThZ response.
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Example 2:  Effect of probiotic bacteria on Thi/Th2 cytokine response

To determine whether probiotic can dawn-regulate 2 Th2 and up-regulate a Thl
cytokine response, C37/B16 mice were fed intragastrically, varions muwnbers of
Laciobaciflus acidophilus (strain VR 001 available from the Culutre Collection of the
School of Microbiology and Immunclogy. University of New South Wales, Sydney,
Australia) using a feeding needle on consecutive days for 2 weeks, after which they were
sensitised with Spg of evalbumin (OVA) and ahunintum hydroxide in 0.2 ml
phosphate-buffered salne administered by peritoneal injeciion. The mice were further
ferl ten timgs witl: L. actdaphilus every 1wo days for two weeks before they were
sacrificed. Lymphocytes were isolated by teasing splecns through a sieve, washed with
PBS, and resuspended at 10 x 10° cells/ml culture medium.

One mL aliguots of the cell suspension were then dispensed wto wells of a 24-well flat-
hottomed microtitre plate and stimulated with OVA (5 ug/mL). After incubation for 4
days the superpatants were coliected and assayed for [L-4 and [FN-v production by
standard ELISA teclmiques using IL~4 or IFN-y monoclonal antibody pairs.

Brisdly, wells of a 24-well microtitre plate were coaled with a caphure anti-IL-4
amiibody, After incubation at room temperature for 1 br, the wells wers washed and
biotinylated anti-TL-4 antibody was added to cach well. Following incubation for 2
furthar 1 hr, the wells were weshed and strepavidin-percxidass conjugate was added to
each well, After incubation for 30 mins, the wells were washed and then TME subsirate
was added. The colour development was read at 450/620 ni. in an ELISA plate reader.
The level of IL-4 in unknown satuples was quantitzted by interpolation using & standard
curve. A similar pmce&me was used for measurement of [FN-y.

The results are shown i Fig. 2A and Fig, 2B. As can be seen, Fig. 2A

demopstrates that feeding T ccidophifus resulied in the suppression of TL-4 productim

JP 2004-512307 A 2004.4.22
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in & dose-dependent manner whereas Fig. 2B shows that production of IFN-y was
enhanced.  Aceordingly, ncreased production of secreted IL-4 m whele bicod correlates
with severity of disease in subjects with coronary artery disease.
Example 3: Subject selection and measurements
3.1 Subfects. Subjects presenting at the fohn Hunter Elospital {Newcastle, Australia)
were selected following anglographic study. Risk factors were recorded (lipid profile,
hypertension, diabetes, smoking, family hastory). The following groups wete 1dentified:
(a) rinitmal coronary atherasclerosis (n=100); (b) extensive coronary atherosclerosia
(=30% three major vessel involvemnent) with siable clinical disease (n=100), and {c)
crlensive coronary atheresclerosis - unstable clinical discase (n=100) (recent myocardial
infarction or unstable angina).

Blood (20ml) was taken fellowing angiography from fhe selected subjects for
antibody and T cell sudies. The number of angiographic studies at the Iohn Hunter
Hospital (Mewcastle, Austrelia) is about 30-48/week, with the distibution being
approximalely 10-15% with normal arteries or minimal disease and 20-30% with triple
artery diseasc, of which ahout one third has unstable clinical digcase and two thirds have
siable clinical discase.

32 Anti-Chlamydia Pueurnonige Antibody. The antibody was detectad by a micro-
immuznoflucrescence test for immunoglobulin IgG to C.po-specific antigen (Chlamydia-cel
Pn kit, Cel.Labs Pty Ltd, Anstralig). IgG subclass antibody was detected using speeific
Iz subclass antisers.

33 T-cedl profiferation. Whole bloed lymphocyie culture was performed In triplicaie in
96-well round-boticmed microtitre plates. Heparinised blood was diluted 1:1 {v/v} with
ATM-V sarum free-mediom containing graded anrounts (0.1, 1.0, 10pg/ml) of Chlapydia

pn elemental bodies (EB} prepared as described below. All subjects were stimulated in

JP 2004-512307 A 2004.4.22
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addition with C.srachomatis or EB antipen 0.1, 1.0, 10ug/ml) as an ‘irrclevant' antigen
contrel. After five days al 37°C in 5% CO,, fitrated thymidine (0.50Ci per culture) was
added for the final six hours before harvesting and counting,

34 Cyrokine production. Cyiokine-based whole blood assays for detection of EB-
reaciive T cells were used, Heparinised blood was cfiluted 1:1 (v/v) with AIM-V medium
with or without various concentrations of BB antigens in wells of 5 9¢-well round-
battomed microtitre plate. For moasuring the productior of TL-4, some wells were pre-
coated with a capture monoclonat enti-TL4 antibody (Endogen, CSL). The cultures were
incubated at 37°C in a 5% C0, atmosphere for 24-4% howrs after which time the plasma
supernatants were collecied for [L-2, HL.-10 and [FIN-y assays {Endogen kits, CSL).
Captured [L-4 together with appropriate standards wete directly determined in the wells
follewing washiog and the sddition of developing anti-IL-4 antibody as described in the
assay kit. The whole blood assey for measwing antigen-reactive T celiz and cytokine
preduction profiles had been validated for studies in homan subjects with B pplord
infection,

3.5 Preparation of elemenial bodies from Chiamydia pn. A HeLa cell 229 adapted C.pn
Kajaani strain obtained from Professor P Saikla (University of Helsinki, Finlmd) was
grown in HeLa cellz in culture flasks containing RPMI 1640 medinm supplernented with
3% foetal calf serum (IPCS) and steeptomycein at 37°C ina 5% CO, humidificd atmogphere.
Chlamydin elemental bodies were isolated frow cultured cells after three days. The cells
were detached fiom the flask using a sterile scraper, washed and muspended in phosphate
bujFered saline (PBS) and the inciusion bodies disrupted by sonication. After removal of
eell debris by centrifizgation, the EB material was collected by ultracenhifugation at
30,000g, The EB material was then resuspended in PBS and layered omio 2 30-60%

Nycodenz solution (Nycomed, Norway). After centrifugation, the EB materials collected
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above the 60% gradient were washed and then inactivated with 1% formaldebyde for 24
hours. After extensive washing, the FB material was resuspended in PBS and the profein
concentration defermined (Pierce Protein Kit). EB antigens obtained fiomn Professor
Saikln and colleagues wers also nsed in the study for comparison. A gimilar method was
used for an clementa) body antigen preparation from Cirachomiatis (with samples again
being provided by Professor P Suild).

3G Specific cloned proteins. Cloned antigens from C.pn sepplied by Drs. Saiklo and
Makela (Finland - above) were tested for cylakine balimee (above). The cloned antigens
comprised MOME, OMP2 and HSP50 as recombinant proteins produced in B.subiilis.
These werc tested at 1pg/m).

In pariicular, heparivised whele blood was collected from patients with coronary
atherosclerosis wio were either seropositive (n=17} or scronegative (w=27) for C
prewmonice. Afier incubation overnight at 37°C as above, secreted 114 was measured by
capture ELISA while IFN-y wag measuted in plasma supeinatant,

Ag shown in Figs 34 and 3B, Inigher levels of [L-4 were doiected in subjects with 2-3
cotonary vessel disease compared to subjests with mild or 1 vessel disease. Low to
undetectable levels were observed in nommal subjects. Tn C prrewmoniae scropositive
suhjects, higher levels of secreted IL-4 were detected in those with 1-3 vessel disease
compared to geroncpitive Eubjeots especially those with 1 vessel diseass, suggesiing that
inereased production of secreted 1L-4 is associated with infection statns. However, in all
subjects studied, IL~4 secretion was not dependent on stionulation with, C prewmoniae
antigens it cultore, indicating that spontanecus production of T.-4 wua a xesult of activated
T-cells in viva which are no longer responsive io further antigen stimulation in culture.

When the data from the 44 subjects were combined the resnlts wene similar in that

JP 2004-512307 A 2004.4.22
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irrespective of anfigen stimulation the levels of secreted IL-4 in whole bload enltures
carrelated with the extend of disease.
Example4:  Pattern of spontaneons T lymphocyte activation

In marked conteast, there was ioverse relationship botween scoreted IL~4 and IFN-y
production (see Figs. 4A and 4B). Hewever, thers was noe correlation between levels of
JFN-y and the severity of discase indicating the inflanupatory responge in atheroma is
driven by CLH+ Th? helper eell-mediated inflammation with upregulation o [L-4.

Tu particular, the resukis of spontaneous cytokine production show a significant

differenice betwesn these with '‘normal' ceronary angograms and these with o or tuce

vessel disease (representing ‘high load stheroma), with thoss defined as mild or minimal

coronary alberosclerosis being intennediate in amount of I.-4 produced. Wi respect to
I[NF-y, a difference between normal and 'atheroma-detected' subjects was found to be
prosent, with the "normal’ subjects having bigher levals. Differonces between mild and
severe atheroma for TNF-y is less marked than is the level of ditference seen with IL-4.
Taken iogether, these results clearly show that there is 3 shift in the Th1-Th2 balance
correlating with the amount of atherama.

1t is concluded that subjects with a'set' towards responding to stimuli of T cells with,
a 'Th2 patiern eytokine response, promote excessive accumulation of atheroma m blood
wvesscl walls, as a result of the pathways of the inflammatory respense linked to Th2 T cell
activation. As cylokines measured here are spontaneausly secreted from T cclls in whole
blood culiure, activation has oceumred in-vive. Stimuli conld includs polyclonal activaiors
(&g endotoxin from gut flora), super anligens (e.g. from colonising bacteria), antoantigens
(including antigens within the plaque or ood vessel wall) or specific antigens, especially
from tmicrobes in a colonising or parssitic relationship with the host (e.g. Chlamydia

pneumonive, Helicobacter pylovi, non-typable fLinfluenzae etc). The latier is consistent



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(41)

WO 02/34273 PCTITROL02005

'

10

15

29

28

22-
with the view that "chronic infection unrelated to particiar microbial specics” is a 'rsk
factor for atherosclerosis progression rather than C prieutronize having an nnique autigenic
role (Groystor JT, Kuo Coulson AS et al, Circulution (1995) 92:3397-3400; Bachmaier K,
Neu N ct al, Science {1999) 283:1335-1339; Mejer D, Derby LB ex al, JAMA (1999)
18:272-277). In addition, the data in Figs, 3A and 3B show a trend towards prester 'Th2-
polarisation’ in culiures stimulated with C.preumoniae antigen, consistent with the notion
that within the contexi of 2 'Th2 sct’ of the immune gystem, particufar micrebes may
enhance the drive iowards & Th2 response and thos further progress the athercma plaque,
Circulating cells would interchange with those included in atheroma plague, Thus, chronic
infection can exacerbate the Th bias in subjects with significant atheroma. However, the
present data on subjects with and wathout Chlamydial infection show that the basic “set” of
Th2 cytokines is independent of Chlamydial infetion {2lthough the infsction may
exucerbate the bias ag mentioned above).

This study supports the conclusion that the pattern of spontaneous T lymphocyte
activation correlates with the amount ol atheroma generally, but in particular in the
CcOTODITY arteries.

Exaple 5:  Etfect of feeding Lactobacillus on atherosclerosis in mice fed a high
cluolesternl diet

The effect of a high cholesterol diet on the development of atherosclerosis as
assessed by the formation of fatky streak in the zortic sinus (root) of niice was
determined.

The dict contained the following ingredients:

/100 g
Sucrose 51,3
Casein ( acid) 20.9
Canola oil 1,00

JP 2004-512307 A 2004.4.22



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(42) JP 2004-512307 A 2004.4.22

WO 02/34273 PCTBOLOZO0S
_23-
Cocos butter 15.00
Cellulose 5.10
DI~ methionine 0.30
AIN$3G minerals 3.5¢
5  AINS3G Vitamins 1.0%
Choline Chlorcide S0%w/w 1.00
Sodivm Cholate 0.50
Cholesterol 1.00
DL o-Tacopherol acetatc 026

10 Briefly, C57/B6 nuale mice (8 weeks old) were placed on a high cholesterol diet

20

25

(HCD) or a cholesterol free normal dict, and with free aceess to drinking water. Groups
of mice (= 10) were fed HCD for one week and then placed on a feeding regimen
comptising Lacrobaciflus fermenzum (VEL 002). The dose was administered oro-
gastrically 3 times per wesk with a 200 pl sample of a washed bacterial suspension from
an overnight culiure resuspended to give a final density of between log 9.5 and log 10.5
organisms. Conirol mice were dosed with 200 pl of saline alone, After 5 weeks, fwo
groups of mice were inuunised subcutaneously with 0.1 mlL of 5 mgimL killed
Mycobacterium mbercipsis (MT, Difeo) emulsified in incomplete Freund’s adjuvant.
The rationale for the immunisation step was based en a recent report which suggests that
activation of the immune sysiem by immunisation with killed bacteria can lead to the
scceleration of fatty streak formation in the 2orta sinus (George T ef al, Aterioscleresis,
Thrombosis and Vascular Biology, 1999, 19: 505-510).

All mice were sacrificed at 7 weeks after commencement of the HCD and
probiotic freatrneni. Bliod was cellecied by cardiac puncture, The heait was removed er
biog and the upper section containing the aortic sious (root) was excised and fixed in
10% formalin in PBS. After fixing overnight in formalin/PBS, the fissue was embedded
in OCT medium ang frozen before sectioning in 8 cryostat, 3ix 1o seven sections (8-10
o thick) were taken and stained with oji Red Q. Lesion arcas per section were scored

by ablind observer, A 0-5 lesion scoring systein was adopted apcording to the presence
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of fally streak formation. As shown in Fig. 5A, mice fed HCD alone had more formation
of faity streak than those treated with Lactobaciilus. Similar results wers obizined with
rrice immuriised with MT (see Fig. 5B) although in these micc the amount of lesion was
lower than non-imnunised groaps, suggesting that immunisation way limit
atherogenesis.
Example 6:  [L-4 production in whole blood cultures from patients with coromary
ariery disease is inhibited by anti-CD40 monoclonal antibody

Heparinised blood was collected from subjects with coronary artery disease and
culiured in equal vohune of serun-free AIM-V mediun (300 pL tolal volume) containing
graded concentrations of anti-CD40L antibody . 2 96-well flat-bottomed coated with anti-
[L-4 antibody. Control culfures contained medium alone or 2 mounse [gGl isotype control.
Alter incubation for 24hrs, the amount of (L4 scoreted was measured by a capture ELISA
assay. As shown in Fig. 6, [I-4 production was inhibited by anti-CD40 in a dose-
dependent manner compared with contral (p<0.05 for 9 subjeots) while the addition of
mouss I3l isotyps control or anti-CD40L {data not shown) had no effect. The result
showed that the engagement of CD40 is critical for the production of IL-4 whole bleod
cujture.

Altheugh the present invention has been describied with reference to preferred
embodinents, the skilled addressee will understand that munerous variations and

madifications are pogsible without departing from the scope of the instant invention.

JP 2004-512307 A 2004.4.22
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CLAIMS
L. A method of prophylactic or therapentic treatment of a cardtovasevlar disorder
comprising administering to a suhject in need thercof an efiective amount of one or more
agents for upregulating a cytokine profile chavacteristic of 4 Th1 T-cell response relative
0 a sylokine profile of a Th2 T-cell response associated with the disorder.
2, A method according to claim 1 comprising shafting the cytokine profile
characteristic of & Th2 T-cell respense to a cytokine profile characteristic of a Thl
response.
3. Amethod according to claim 1 or 2 comprising adnministering an agent capable of
upregulating a Thi T-coll respense and suppressing 2 Th2 T-cel) response in the subject.
4. Amethod according lo claim 1 or 2 comprising administring an agent capable of
potentiating the action of cylokines characteristic of & Th1 T-cell response and
suppressing the action of oytokines characteristic of 2 Th2 response in the subject,
5. A method according to elaim 1 comprising administering an agent eapable of
upregulating 2 Th1 T-cell response in the subject.
6. A method eccording to claim 1 comprising administering an agent capable of
potentiating the achion of eytokines characteristio of a Th1 T-cell response in a subject,
7. A methed scoording to ¢laim | comprising administering an ageut capable of
suppressing a Th2 T-cel] response in the subject.
8. A method according to ¢laim 1 comprising administering an ageni capable of
suppressing the action of cytokines characteristic of a Th2 T-cell response in the subjeci.
9. A method acoording to any one of claims 1 to & wherein the ene or more agents
comprises a microorganism or a comnpanent, extract, sonicate or secreted product

thereof, or a mixture of some or all of the foregoing.

JP 2004-512307 A 2004.4.22
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10, A method according fo claim 9 whersin the extract comprises a ocll wall fraction
of the microorganisin.

11. A method according to claim & or 10 wherein the microorganism is selected from
ihe group consisting of yeast and bacteria,

12, A method according fo claim 11 wherein the microorganism 1s & probiotic
bacterium.

13. A method according te ¢laim 12 wherein the probiatic bacterium is selecied fom
the group consisting of Lactobaci{fus and Mycobacrerium species.

14. A method according te claim 13 whorein the Lactobaciillus species is capable of
suppressing a Th2 response and lowering chelesterol Jevel in the subject.

15. A method according fo claim 12 wherein the probiotic bacterium is aelected from
Luctobacillus acidophifus, Lactobacillus fermentum and Mycobacierium vaccae.

16. A method zccording 1o claim 11 wherein the microorganism is a basterium
selected from the group consisting of Lactobacilius casel, Lactobacillus plantarum,
Lactobacillus chamnesus ard Bifidobacterium breve.

17. A mathod accarding to any one of claims 11 to 16 wherein the microcrgenism is
viable.

18. A method according fo any one of claing 1 to 17 futher comprising administering
10 the subject an effective amount of at least one phammaceufically active agent for
treating the subject in addition to the agent for upregulating a cytokine profile
characteristic of a Tkl T-cell response.

19. A method accerding Lo claim 18 wherein the pharmaceuticslly active agent is
selected from the group consisting of lipid-lewering drogs, anti-hypertensive agsnis und

anti-dizbetic agents.

JP 2004-512307 A 2004.4.22
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20. A meihod accerding fo claim 18 or 19 wherein the agent for upregulating the
cytokine profile charactoristic ef the Thl T-cell response is administered to the subject
prior o, simultanecusly with or subsequent to the pharmaceatically active agents,

21. A method according to amy one of claims 1 1o 20 wherein the Th2 T-cell response
associaled with the disorder is exacerbated by bacterial infection, bacterial antigens,
polyclonal activators, superantigens or autoantigens.

22, A meihod according to clahn 20 whereln the infection is by, or the bacterial
antigen is from, Chlamydia pneumaniae, Helicobacter pylori or non-typable
Haemaophitus influenzas.

23. A method according to any one of elaims 1 to 22 wherein the cardiovascular
disorder is selected Grom the group consisting of subjects suffering from atheroma with
stable or nstable clinical disease.

24. A meihod of diagnosing or evaluating susceptibility to a cardinvascular disorder,
comprising evaluating a T-cell response in a subjcct wherein an upreguiated Th2 T-cell
response and/or suppressed Th T-cell response is indicative of susceptibility to, or the
presence of, the disorder.

25. A method according to claim 24 comprising determining whether the subject has
an upregulated Th2 T-cell response aud a suppressed Thl T-cell response.

26. A method according to claim 24 wherein the evaluating comprises deternyining
whether the activity or preduction of ene or mare cytokines characteristic of the Thl T-
cell response is suppressed andfor whether the activify or producfion of one or more
cytokines characterisiic of a Th T-cell respense is potentizted.

27, A method according to ¢laim 26 wherein the evaluating comprises determiniag

whether the activity of production of one or more oytokines churacteristic of Thl T-cell

JP 2004-512307 A 2004.4.22
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response is suppressed and whether the activity or production or ong or more cyiokines
characteristic of a Th2 T-cells response is potentiated.
28. A methed according o claim 26 or 27 wherein the cyloldne or cyiokines ane
selected from the group consisting of IFN-y, 1L-4, IL-19 and TL-12.
29, A method according to any ope of claims 24 to 28 wherein the T-cell response is
evaluated by analysis of ciroutating T-cells.
30. A method of disgnosing a cardiovascular disorder or evaluating whetber a subject
is susceptible to the discrder, comprising:

(n) messuring one or more immunoglobulin levels affected by the disorder to
obtain test date; and

(b) comparing the test data with reference data to evaluate whether the subject is
susceptible to, or has, {he cardiovascular disorder.
31. A meihod sccording to claim 30 comprising measuring onc or more [gG levels.
32, Amethod according to claim 31 comprising measwing toial [gG2 subclass
immouoglobulin,
33. A method according 1o claim 31 or 32 cornprising measuring the level of an IgG2
subclass specific antibody.
34, Amethod aceording to elaim 33 wherein the IgG2 subclass specific antibody is
specilic for Climydia prenmoniae, Helicobugter pylovt or non-typable Haemaphifus
influenzae.
35. A method according to claim 31 wherein & ratio of total IeG2 subciass to IgG2
subclags specific antibody, or an altered ratio of totel 12G2 subclass to 1gG2 subclass

specific antibody, is indicative of susecptibility to, or presence of, the disorder.

JP 2004-512307 A 2004.4.22
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36. A method according to any one of claims 30 to 35 wherein the cardiovascular
disorder is selected from subjects suffering from atherona with stable or unstabls

clinical discase.
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