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=2

ROCHITEHANBCSF—F#7ECSF—FRAR—F OSBRI A0HE

Groups C8F-# 7 (AUC + SE) COF- R AR 2 p-f&
_________________________________________________________________ (AUC + 8D

AD = X (n=40) 0.862 £ 0.038 0.897 £ 0.032 0.191

AD x FTD (n=69) 0.711 + 0.045 0.754 + 0.044 0.049

AD x DLB (n=48) 0.782 £ 0.048 0.839 £ 0.042 0.039

AD =t A—F 2V -mE 087340085 0.864 + 0.037 0.519

EIER (n=46)

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

O

Ooo0ooooooo o0 oo oooo0o o0 oo oD oo o0o o0 oo ooooQgooao

uooog ooo oboooobooobooobooobooboobooobooboboda
ooooooooooocoouooooooooobocooooooooao

g oobooooboto oo 0o oboboboo0ob0o oo 0O obobooboonob
oo booobooooobooooboobooboobooboooboob ooobaodao
ooooo0 ooooob 000 ocooooob oooooao

Oooooooogod
Ooooooogd
Ooooooogd
OOooooogd
OOoooooogd
OoOooooood
Oooooooogd
Ooooooogd
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 Oooo
OO oo

OooooooogoQooo
O 0O oo
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

OoooooogoQgogooQg
Ooo0oooogQgoo
Ooooooggoao
Oo0oooogoQgogao
OooooooQgoao

Ooooooooooooodg
Ooooooooooooogodg
Ooooooooooooogodg

OO0 ooooooogooooooogd

Ooooooo0ooooooo0 oo oDoDoooo0oooDooogoggooao
OO0 oDooDooog4oogoooooogd

OoooooooooDooooo oo oDoooooooooao
OOo0oooooo0UoooDoooooUoooDoDooooogooooao
Oo0o0ooooUoUoooDoooUUUoDoDoooooUogooooao
OooooocoooooooooooDooooooooooaoo

Ooooocooooooooogodg
Oooooooooooooogodg
Oo0ooooooooooooogdg
Oo0oooDooogogooooooogd
OO0 oooDoooggogoooooogod
Ooooocoooooooood
Oooooooooooooogodg
Oooooooooooooogodg
Oooooooooooooogod
OoDooooogog4gogoooooogod
OO0 oDooogg4gogoooooogod
Ooooooooooooood
Oooooooooooooogodg
Oo0ooooooooooooogdg
Oo0ooooooooooooogdg
OO0 oDoooogog4gogoooooogd
OO0 oDooogoggogoooooogod
Ooooocoooooooood
Oooooooooooooogodg
oo ooooooooooooogdg
OOo0ooooooooooooogd
OO0 oooDooogooooooogd
OO0 oDooDoooggogooooooogod

o

Ooo0ooooooooooooogodg
Ooo0ooooooooooooogodg
OoOo0ooooooooooooogdg
OOo0ooooooooooooogd
OO0 oooDooogogoooooogd
Ooo0oooooooooooood

goooogoad oooobaoaano

O

oo



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 [ |

Oooooooooogogood
OoooOoobooooooOodd

I e R e e e e e I B
OoooOoooooooooboooooooooooooooooooobooOgooOoaO

I [y |
I [ |
O Ooogogoog
OO ogogog
Y Y
I [y |
Iy |
I [ |
I [ O |
O Ooogogog
OO oQgogog
I [y |
I [y |
[ |
O Ooogoo
I ) [
O 0o oo
O 0o oOoo
O Ooogoo
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

OooooooQgogoao
OooooooQgogoao
OoooooQgogoao
OooooogoQgogaoQg
OO0 oooogQgogaog
Oooo0oooOgogoao
OooooooQgogoao
OooooooQgogoao
OooooogQgogoaoQg
Oooooogogogaog
OO0 oooogogaog
Oooo0oooOoogoao
OooooooQgogoo
OoooooQgogoao
OoooooQgogoao
Ooooooggogaog
OoOoo0oooOooOoao
Oooo0oooQgogoao
OoooooQgogoao
OoooooQgogoao
OooooogQgogoao
Ooooooggogaog
OoOoooooOoogoao
Oooo0oooQgogoao
OoooooQgogoao
OoooooQgogoao
Oooooogogogoaog

Oo0oooooooooogdg
OoDoooooooooogdg
Oooooooooooodg
Oo0oDooogogogoooodg
OO0 oDooo4Qgooooodg
Oo0ooooooooood
Oo0ooocooooooodg
Oooooooooooog
Ooooooogooooog
OO0 oDooogoooood
OO0 o0Dooo4gogooooodg
Oo0ooocoooooood

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

O 0Oooo

O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooao
OO0Oo0oooao
O 0Oo0Oooo
O0Ooo0oo0ooao
Oo0Ooo0oo0ooao
OoOoo0oooao
OoOoo0oooao
OOoo0oooao
OO0Oo0oooo

O Oooo

O Oooo

O Oooo

O 0Oood

O 0Oooo

O 0Oooo

O Oooo

O Oooo

O Oooo

O O0ood

O O0ooo

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 OoOgooo

OooooooooQogooo
Oooooooogoogoooao
Oooooooogogogooao
OO0 ooooogogooao
OoooooooOoOgoOooao
OooooooooQgooao
Oooooooogoogogooo
Oooooooogoogoooao
Oooooooogogogooao
OO0 ooooogogooao
OoooooooogoOooao
Ooooooooogoogooao
Oooooooogoogoooao
Oooooooogoogooao
Oooooooogogogooao
OO0 ooooogogooao
OoooooooOoogoOooao
Oooooooooogoooao
OooooooogooQogooao
Oooooooogoogooao
Oooooooogogogooao
OO0 ooooogogooao

O Oooo

(8)

O Oooo

O Oooo

O Oooo

O 0ooo

O O0ooo

O 0Oooo

O Oooo

O Oooo

JP 2004-502939 A 2004.

OOoooooogod
OoOooooood
Ooooooood
Oooooooodg
Oooooooodg
OoOoooooogod
OO0 ooooogod

O
O
O

O
O
O
O
O
O
O
O
O
O
O

O
OJ

.29

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 [

Oo0ooooooodg
Oo0ooooooogodg
OO0 oooooogogog
OO0 oooooogogdg
OO0 oooooogogdg
Ooo0oooooooodg

O O0ooo

O 0o oo
O Ooogo
O Ooogoo
O O oo
I O [
I [ I [y
O 0o oo

OooooooQgoao
OooooogoQgoao
OooooogogQgogoao
Ooooooggogao

OooooooooQgogogoo
Ooo0oooooogoQgogooQg
OO0 oooooogoggogooQg
OO0 ooooooggogog
OOo0Dooooogod
Ooooooood
Oooooooodg
Oooooooodg
Oooooood
OOoooooogod

Ooo0oo0ogogoo
Ooo0ooOoo0goo.o

O
O
O
O
O
O
O
O
O

O
O
O
O
OJ
O
O
O
O

O 0Oooo

O Oooo

O Oooo

O oOood

OO o0gogog
O 0Ooo0ooo
O 0Ooo0ooo
O Ooo0ooo
O Ooogoo
O Ooogoo
OO oOgogo
O 0Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O OooOooo
O Oogoao
O 0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooooo
O Ooooo

O
O
O
O

OJ
O
O
O

|

|
O

[

O O0ooo

Ooo0oooogooQgoo
Ooo0oooogogQgoao
OooooogoQgoo
Oooooggoao

OO0Oo0oooo
O0Ooo0oo0ooao
Oo0Ooo0Oooaoo
OoOoo0oooao
OoOoo0oooao
OOoo0oooo
O0Oo0oo0ooao
O0Ooo0oo0ooao
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

O O0ooo

O Oooo

O
O
O
O
O
O

O
O
O
O
O
O

O Oooo

O Ooogo

|

O
O
O

O oOood

|

O O0ooo

O Oooo

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
O

O Oooo
O Oooo

O O
O O

O
O
O

O Ooogo

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 O0ooo

O O0ooo

O Oooo

O Oooo

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

JP 2004-502939 A 2004.

ooooooooooan

O Ooogo

O 0Oooo

O O0ooo

O O0ooo

O Oooo

O
O
O
O
O
O
O

O Oooo

O O oo

O O0ooo

O O0ooo

O 0Oooo

O Oooo

O
OJ

.29

10

20

30

40

50



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

OO0 oooDooogoggoooaog
OO0 oooDooogoggoooaog
Ooooooooogogoooao

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

OOo0ooooooood
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

OoOoo0oo0oooao
OOoooooao
OO0Ooo0ooooao
OOoo0ooooao
O 0O0o0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0ooooao
O O0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Ooo0ooooao
OO0Oo0oo0oo0ooao

O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooao
OO0Oo0oooao
O 0Oo0Oooo
O0Ooo0oo0ooao
Oo0Ooo0oo0ooao
OoOoo0oooao
OoOoo0oooao
OOoo0oooao
OO0Oo0oooo
O0Ooo0oo0ooao
Oo0Ooo0Oooaoo
OoOoo0oooao
OoOoo0oooao
OOoo0oooo
O0Oo0oo0ooao
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooaoo
OOoo0oooao
OO0Oo0ooogoao
O0Oo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooao
OOoo0oooo

O
O
O

O
O

OO0oooooo0ooooDooogg oo oDoDooooUoooDoDooogogogoooao
O

N e I Y A |

OooooooooooooooooooooOodg

O Ooo0ooOoo
O Ooooo
O Ooooo

O oOooo
O 0Ooo
O o0Oooo
O Ooo0ooo
O Ooo0ooo

|

|

g o

O
g
u
O
g

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

OOoo0oooao

|

|

goooobood

(10)

ooooooooooo oo oboo oo
goboo oooboobo oo ooog oo
gboooboooooboobooboobooooboobooboooboooboaoadnn

g
u

O Ooooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O Ooooo
O 0Ooooo
O 0O oOooo
O 0Ooo0ooo
O 0Ooooo
O 0Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo.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
O

gooooboano

O

O

O

O

O

O

O

gbobooooao

O

O

O

O

O

O

O

g
u

g
u

O O0ooo

O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooaoo
OOoo0oooao
OO0Oo0ooogoao
O0Oo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooao
OOoo0oooo
O0Oo0oooo
O0Oo0Ooo0ooao
Oo0Ooo0ooao
OOoo0oooao
OoOoo0oooao
OoOoo0oooao
O0Oo0oooo

O O0ooo

O Ooogooooao
O Ooogooooao
O O0Oo0Oooooao

O Oooo

O Oooo

JP 2004-502939 A 2004.

ooooooooooan

gbooobooboobao
gbooooboobooboad
ooooooooooan
gbooobooboobao

0
g
U
O
a
O
g

O O0Ooo0ooo

O 0Oooo
O oOooo
O o0Oooo
O OooOgooo
O O0Oogoo

ooooao

goooboand

O

O

O

O

0

O

O

g o

O OoOooo
O O0Oo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOgooo

O
O
O
O
O
O

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

1.

O Oooo

oooooooooooboooogoooooboooooooooooao
oooooooooboooooooooobobooooooooooboobond

29

O Ooogo

0

gooao
o oOo0ano
g ooboooboob bo

gooooboano

O

O

O

0

O

O

O

O Oooo
O Oooo
O Oooo
O 0O oo

ooooooooboOooooooooobbooooooooobobDoobond

oo

O

10

20

30

40

50



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

e e e e s e s ) e e e e e e ) Y [ Y
e e s e e e e s e s e e e s e Y Y [ o

O

e e e e s ) s e e [ e I 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 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
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

O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooao
OO0Oo0oooao
O 0Oo0Oooo
O0Ooo0oo0ooao
Oo0Ooo0oo0ooao
OoOoo0oooao
OoOoo0oooao
OOoo0oooao
OO0Oo0oooo
O0Ooo0oo0ooao
Oo0Ooo0Oooaoo
OoOoo0oooao

Oooooooodg

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

O
O
O
O
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
O OooOooo
O Ooooo
O OoOooo
O O0Oo0ooo
O Ooo0ooOoo

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

Ooooooooo0oooooo o0 oo oDooo oo oooDoDoooo0o oo oDooooooooooOodg
O

oo

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

(11

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 OoOgooo

O O0ooo

O Oooo

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

O Oooo

JP 2004-502939 A 2004.

goao

O

O Ooogo

O

O 0Oooo

O

O O0ooo

ooooooao

O

O O0ooo

O

O Ooooo
O 0Ooooo
O 0OoOooo
O 0Oo0ooOoo
O 0Ooo0ooao
O Ooooo
O oOoooo
O 0Ooooo
O 0OoOooog

O Oooo

O

O Oooo

0

O O oo

O

O O0ooo

O

O O0ooo

O

O 0Oooo

O Oooo

O Oooo

.29

O Ooogo

ugboobooouoboobobouoboooooboobobobobobooboobaod

gooooooobooobooooooooobooboooooooooboooboooOogoao
oooooobopwDbOOOO0OO0OO0OOOOODOD OO ODOO0OO0 ODOOOoOObODODOO

10

20

30

40

50



(12) JP 2004-502939 A 2004.1.29

ooooooooobob 00 0000 oooooooobooboooooooooDoao
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooooooooboooo4oo0ob0 oo oo bobooooooooooooao
oo oboob bobooobooboobooboboobobbooboobo oo
gobooooobooboboobobooobooboboooboobooodan
ooooooooboOooooooooobbooooooooobobDoobond
gooooboooboobooobooboboobobobo oo boboob Do
uboobooboobooboooad

O

ugbooobooboboobooboooboooboobooooobooboobao
oooooooao ooooob ooooooboooooogoooao
goooobao o0 boooboboobooboooboobod
g o

OooooooooogoogooQg
oo ooooooogogoQg
O 0Oooo
O Oooo
O
O O
[ |

gobooooao
ugoooaooboadod
goooo O
gobooooaoao
ooooooao

OooooopoODDOOO
ugbooboooooboado
oo oooo boDboao
goooobooobooooadg

Oooooooogoogooao
OOooooooogogogooao

OO0 oDooDoow4Oodoooooogogogaog
Ooowooooooooooooogoao

O 0Oooo

O

O
I:ID
EJD
O 0Ooo0ooao.o
O Ooooo
O Ooogoo
O OoOooo
O 0OooOooo
O Ooooo
O Ooooo
O Oooo
O 0Oooo
O 0Oooo
O
O
O Oooo
O Oooo
O 0Oooo

O
O
O

oono
uon
oad

o oobad
o oO0a0
oono gooad
o oo ugo oOad

uoand
o
g

ooano
oodad
ooano

gooobooboooogan
o 00 0oooo0 oooao
gooobooboboogan

u g ub ooobd obd d
oooooo oo o O oogdd oooooooooo oo
oo ooobao gboobooooboooboobobobooboobobooboag
ooooob0 ocoooooboooboooood ooooao ogoao
goooobooobooboobooobogbao googao ooof
gobooobooobooboooboobooobad g oo 0O g d
oooooooboooan o oooo O O
g g
u
O

O o0Oooo

O 0Ooooo
O Ooooo
O 0Ooooo
O 0OoOooo
O 0Oo0ooOoao
O 0Ooooo
O 0OooOooo

g
O
g
u
O
a

O Ooo0oooo

g
u
O
g

O 0Oooo
O 0Oooo
O 0Oooo

O 0Ooo

O 0Ooogoog
O 0Oooo

ogoogao
goodgano
ooooao
a

[m]
[m]
[m]

o

o

o
O

Oo0o0oood
o

OoOo0o0oood
OO0Oo0oood
O0O0o0oood

O 0Oooo
O Oooog
O 0Ooo
O 0Ooo
O 0Oooo

O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oOgo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
Y Y
O O0ooo

O

O

O

O

O

oooopoOoOOOoOOoOO
oooooooboooan
gooboooboooboooboag
u
0

O 0Oooo
O Oooo
O Oooo
O Oooo

gboooboobodahb
oooooooboooan oogd
oboooboooboobooboobooboobooboobooboboboao
ooooooooooooooooooboboooooooooobobooobond
gooob bboo boogoboo0ob0 DoboobobooboboDbo Ooobao
uooooboobobo oooobooboooboooboobooobooobooboao
ooooao
gbooobooboobooboobao
ugbooboobooboobad
ooooooobooooogod
gboooboooobooboao

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 0Ooo0ooo

a
O
g
u
O

OO0 oooOoooo0oooooogogooo
OOo0oo0oooooooooaoo

OO0 oooooo0oooooggooao
OO0 Do oDoooooooooggooao

oo oooooooogooogo

gooobooobooano

uboboobooboobobooobooboaoobooad
ooooooobobooooooooobDboooboo
goobooobooobooboobooobooooobooao

e [ ) e e e s e s o

O 0Oood
O O0ood



(13) JP 2004-502939 A 2004.1.29

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooooooooooooooooboboobooooooooon0 ooo oo o
oo oo ooobo 0ob ObOoobO0 OO Oobo Oob bobooO OO0 Oobo Oobo o
cbooobooooobooobooboobooboooobooboobooobooboaodn
ooooooooobooooooooooboboboooooooooobODbOOo0ond
oooboobooboboog

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 0OooOooo
O 0Oo0ooOoao
O 0Ooo0ooao
O o0Ooooo
O Ooooo
O 0Ooooo
O 0OoOooo
OoOoo0Oo0oood
OOoo0ooood
T o4O QOooOooo
OOoo0ooood

oooooao
ooooooaon

Ooooooog
Ooooooog
O oo oooog
O Oo0oooooog
OO0 oooooog
Ooooooooo
Ooooooooog
Ooooooog
OOo0oooo®©wdg
OO0Oo0ooood
OO0OoO0o0oood
O0Ooo0o0oood
OOoo0oood
OOoo0oooodg
OO oood
O0Oo0ooood
OO0Ooo0Oo0oo0ood
Oo0Ooo0o0oood
OOoo0oood
OOoo0oooodg
O0Ooo0oooodg
O0Ooo0ooood
O0Ooo0ooood

ooooooooooan
goooobooboban
gboooboobdoabdd
ooooooooboooogogod
obooobooboboobooboodd
ocoopOoOoOO0OO0OO0OODODDOOODOO
O 0oboooboob oobogogbao

oooooooboOooooogao
gboooboobooboobonb
ugboobooouoboobooadnb
goooobooooooooao
gboooboboobooboooboaodnb
oooooooo ooooooao
gbooooboooog

Ooooooooooooooogoooao
Ooooooooooo©wooogoooao
Oooooooo0oooooogoooao
OOo0oooooo0oooooogoggoooao
OO0 o0oDooo4Qogoooooogoggogoooao

OOo0ooooooooooooood

O 0Ooo0ooooao
O0Ooo0oooo
O0Oo0oooo
OOooOoooao
O 0Oo0oooao
O0Oo0oo0oo0oao
O0Ooo0oo0oo0oao

O Ooooo

Oooooooooooao
Ooooooogoooooao
Ooooooogogogoooao
OoDoooogogogoooao
OO0 oDooogoooo™w
Oooooocooooooao
Oooooooooooao
Oooooooooooao
Ooooooogogogoooao
OoDoooogogogoooao
OO0 oDooogogooooao
Oooooooooooao
Oooooooooooao
Ooooooogoooooao
Oooo©wooQogooooao
Oooooogogoooao
OooooooooOooOoooOoao
Oooooocooogooooao
Oooooooooooao
Oooooooooooao
Oooooogogogoooao
OO0 oooogogooooao
OoooooooOooOoooao
Ooooocooooooao
Oooooooogoooao
Ooooooogoooooao
Ooowooogoogoooao
OO0 oDooogogogoooao
OoooooooOooOoooao
Ooooocooooooao
Oooooooooooao
Ooooooogoooooao
Ooooooogogooooao

OO0 ooDoooogogogao

ooooooooao
oooooooao

OOo0ooooooo0ooDoooooooooogdg
OO0 ooooooo0ooDoooooooooog
OO0 ooooooooooDoooooooooog
OO0 oDooooooooDoooogogogooooog
OO0 0Do0ooDooogooDoooogogogooooog
OOo0oooOoooooooooooooooono

Oooooooodg
Ooooooood
Ooooooodg
Ooooooogod

O O0Oo0gooao

O 0Ooo0oo0ooao

O 0Ooo0oooao

O Ooo0oooo

O Ooo0oooo

O O0Oo0oooao

O O0Oo0oooao

O 0Ooo0oo0ooao

O 0Ooo0oooao

Oooooooogodg
Ooooooogodg
Ooooooogod
OoOoooOooood
Ooooooood
Oooooooogodg
Ooooooogodg
Ooooooodg
Ooooooogod
OoOooooood
Oooooood
Oooooooogodg
Ooooooogodg
+H O0O0o0-0gogoao
UooooogoO
UOoooogoood
UOooooood
Oooooood
Ooooooogd
Ooooooogdg
UooooogoO



(14) JP 2004-502939 A 2004.1.29

ooooooooboooooooooobobooooodd

O
O

ocoopOoOOoOOO
o ooo o0 o

O oooooooooooooooooboooobono

O
ooooooooao

O

O

U ooooboobobobobog ooo g
uooooboo oboog oooooobooobad
oooooooao ooooooobooooooooono oooao
gooooboooan gooobooboboobooboobognb
gboooboboooobaoad

Oooooooogogogoao
OoooooogQgoo
Oooooggoao
Oo0ooogoQgogao
OooOooo®©Qgod

T [
[
O 0Ooo0ooo

oooooobob 000 oooobob0 o040 ocoooo oo boboooo bOOo
gooooo0 o000 OOooO0oQ0 ODOboUO0oO0 OO0 Dbo ODooboobpo Oooobo oooo
oooooooDb 000 oooooobooooogod

ooooooao o0 ooooooooooo bobobo OoobO o0 oooooao

Ooooooooooooogodg

O
ooo ooooooobo 0obo oobob boo obooboobo obo oo
oo oob booboobobo oob 0Oooboobo ooboo ocobooboo o
o ooboooo boooooooooobobo ooobo OobObO oooooobo oo
o ooooooooobo oboobo obo ooboboobooobor 0 ooboao
oo 0o oooooooooooooob oooobOOoOOO0OO0D ODOoOOooo oo o
oooobo0 ooooboobob bboobOobOoobO0 OO0 Doboboono
unooooboobodo obo ooooboo 0bo4o oobooobooobo ooboobo ooobao
ooooo0 ooo ocoooo4ooob ooo0 ocooooooooboobo bObooO ooao
gooooboobobo oob ooboobo obo ooboooboo oo ooobao
oo ocogbooboboobo oboobobouobdo oboo0 ooboboobao
oo obooooo4o 0O OO OO O ODOOOOOOOOooOoOOoODOOO ODDODOOo

o ooboooobo booobooooob bbob0 booboobooboobao

ooooooob oo0ob0 oooob0 000 ocoooooooobo ooobo ooooao
g oo oooobo 0oob oDobob0oOO0 UL obooboboboboono
uooo ooooobooobooob oob 0boboooboobo 0o ocoobooboo o
oooooooooo obooboo oboooooooooooboOOobooo oo o
goooobo oobooobooboDb ooobooboobobob Doboobo oboao
ubodog ooooboobob bboooboooboob Oooboo4obo ooboo ooao

oo ooogoob0 oo ooo4o40ob0 oo ocooooooo ooooao
obooob oobo boobooobao

ooooooobo ooooob oooobooo0oo bOboOooO ODooOOoOooooooao
oo ooooobodob ODOob bbooboboobobooboob boboooboo
uooo oooboo obo ooooboooboob bboooobooOo oo booobaoao
oooooooooobo obooooo0oo0o4o40o0Q0 ooo ocooooooao

gooog ooo oboobo oboob ODO0oDbO bODOoOOO0o oboboobooboonob
oo oooboob boobdo obooboobobooboo oo ooboooboooab o
g oooooo ooo obboboo ODoODO ODOoOODOO OOODO ODOobObODbOoO Oo
ooooboooboo obooobob OO0 obooboboboob booooboao
oooooooboob 00 oooooooboobobooboouoo4oo0ob0 ooo oo bobooao
gooob booboobo oboog ODO ODOobOoO0 oboob bbob boobao
g o

ooooob0 o040 ooooo0 oo ObOoooOoUoUo0 oo booobooo Do
goooob booogoboobob boobobooboobob b ooboooboonob
uoodog oboobo boobob bboo oooboobobor o oboboobooobad
ooooob0 oooog ocoooooao

oooooboo oo oooobooo oobobo ooboob ooobo bboooboobo oo

Oo0oooooooooooao
O Ooo0ooooao

OO0O0Oo0oo0oooao

10

20

30

40



(15) JP 2004-502939 A 2004.1.29

ooooooooo oob oooooboooo4o oo obboboooo boo O
ooooo0 oo oooooooooooDbOo ODooDbDOoOO0 O oooooobDoDoao
o oooooo oo ObbobooOOO0O ODOOOOOOoooOobooD OO0 oooooao
oo ooooogogQoQ0 D000 DOoOoO0Q0 DoogooooopbooboD obobo oo
ooooao

oooooooo o000 oooooao

O0Ooo0oo0ooao

g ooob ooooobo ObooO ooooobOoao
ooo oooooooboob oob bObob OO ODOooOobo oob ooboao
ubo ooooboooooboobobdo obb boo ob ocoboob oo obada
ooooo’' 0O oooooob oooboobobOooouoo0o0oo0ob0 ocoooooooboDoao
ooog oobooogo obobooboobobobdo OO0 oobooobooboobobo o
oooooob oooooobooooo0oo0 ocooooooo ooooooobo ooao
goooboooboao
uooodg oobo oboooboooboob 0bobO boobo obo oobooobooao
ooooo oo ooooo4o OCOoo0oo0 OO ODODbODOOOO0OO0O OCOOoOoooooao
ooo oo oo oogbooobob bob OO OoobOobo0b0 oob ooboonob
oo obooobooooboooob booooboobobooboo oo aao
oooooo o ooooboboobooo0 ObOoooo bODOOOO DOO ODODODOOO
oo
oo oo ooboooo ObODOODOO0OO0 ODCOUOO0 ODOODOoooooooboobo oo
gooooboooobodgb ODO0obO0 ooboboobob booboboog Ooo
gooad
oo oboooooooob 00 booo4ob0 ocoooooooboo O
gooooodg ob oob OO0 oboobobooOobo ooobobooaob
uoobooodo ocobobooboooodo oboboooobooboooboo ooaob
oo oooo" 0 ooooooob ooobob ooooboo oo o
ooano
oooo ooo oboboooo4o4Q0 OO0 bDOODOU0OO0 Doooo oo o
gooob booobo oboo obooboo0 boob booooboo
goooo ooboooboooboo ocooboobooboooob boooboooboog o
O oobobooo0o0 oDoooooooobbDbOOoo0 boboooooo oooo
gcoooobooobo 0 oooboboob ODOobOoO0 oDooboob bob boao
good
oooooooob oob0 oooooobobo 00 ooooob oooooobooao
0O 0booboooboobo obo4og obooboooboo 0boo oboooboooboog oo
oooo oo booooooooobo oooooobOOoOOoOO0O ODOO OobooODboo oo
goooboo oo ooobob0 oobobo4g obobooboboob oo oo
uoboodg oboo oo obobooboooad
ooooooooo oob ooooooboo oobobbO o000 Ooo0o0 oogoooao
oo
guo
O
a

OoooooooOooooao

OooooooogoogooQg
Ooooooogogogdg
OoooooogogogogooQg
Oooooooggogog

gooooooogobo obo ooobob bbooobOoboobo obo oo
ubodg oo ooobob boobooooboob oboooboo baoaao
oo oo obobo oboobooboooo4ooobo ooooooobooo OoDO ooao
goooobooogoboob ooboob 00 oboo0o obooobooobooobaoao
oooooooobo ooooobooo oooboo0 Obobooooooor 0o ooooao
ooo0 0oobo0 oboobooboboo Ooboo oboobooboo
goooobooboobo bboo oboob b0bob0 boobooobooob OO obooobao
oooooooooooboooo0 oo bbobooocooooooooDbO oDoOoobobODOOoo
oo oog oobooboobo 0ob bboobob DODOO ODOOoDbOoODbDOobO bo o
ugoodob booobooboobooboob 0oboobobof0 0oob booboobao
ooooo0 oooooooobo oob ooooobOOoOOOO0OO0O0 Ooo booo
googao

OooooooooQgoogoao

10

20

30

40

50



e R e [ [ A [

(16)

JP 2004-502939 A 2004.1.29

o ooooo ODooU0o0oQ0 OCOUOoU0UO0 ODOUOoUO0 Obobooo booo Do
oooooo ooooooobooobo bbb OoobDoOO0 OO oooooboDbDoao

oo oo oooobo 0b0ob0 oDobDob0b0 Dobobooboobo obo ooao

goooano

O
O
o ooo oooo ooob ooooobooo ODooOoO OO0 oooooobooo O
O
O
O

ooooo0 o040 ocooooooooobo oo ooooobob oo0 oooooao
oooobo0o oooog goboogao
uooobd oo ocobob bOboOo obooboo oo obooboob oobao
oo o000 ooooo40Q0 ODO0oO0 ODOO0oU0o40UU0 Doo Dooboooooao
ooo oooooo oob oobooobooboo oboo obooobo obo o
oo oo ObooooO0oU0oL0 DO ODOoOOUUOUOO0OO0 oo oooboo boOo
g ooooobob b oobOobO0O OUbOOO0 Ubobooboboobobo ooo
g ooo ooo oob oboboobo oboobo oboobo oo boao
oooooooo 00 oooooobooOob bboboooogo oo
oooobooboboobd0o 0o goboobooboog oo

ooooooao
googobao
goaoaao

g
u
O
g
O
g

O OooOooo

O
O
ood
O
O

Ooooooooooooooooooodg

O
g
u
O
g
O
g

u
0
g

O

O
O

u

O

a

O

g

a goooaoand
g Oboocoog O
goooo boogo
ugboboobodo oobooo oo
g boocoog O
gbobooooooadg
o 00 Ooooo0Oao
goooo boogo
ugbo ooo ood
g Oboocoo OO
goooobob oo oob oDoboobo Oob boooob boobo bo oo
ugooobo” 0 boobobob ocobooobobooboobob booobooobooahob
oo oooooo0 oooooooboobooo ObOoOoOO0O DOOOO DDOOO
oo obobo oob bobooboboboao
ooooo0 o040 o000 o000 ocoooo4ooobo ooooo ooooao

g
u
O
a
O
g
g
O
g

O
O
O
O
O
O

U gbooobooagbad

oooooooao

ooooooooo ooboo ooobooobo oooO ooao
ugboooobodo oobogo ooooboog obooooobo o
oo ocoooooooooboooooooooooo oo
goooobod oo oooboobooboobo ob bOo
goboobodoobo b0 ocoobooobooobor 0 oooboadao

gooooboobob bboobo oboobo obooao

oo obdo ooobooboob 0o obooobad

o000 ocooooooobo oobobboooo boOao
oo ooo ooboDo OoooDbODO DoooboDbOooOboO0o boOOo

oad

googog oo oobooobooobo0bo oob boboobo boo o
goooobooobo oob obooboo oob booooobadao
o0 oooouo4o 000 obooooooo oooooao

oo ooobooboogobodo bboo oboobo4obOobobob bbob boob D
uoooobodo oooobob booboobobD oo oboooboooboobob ooobao
ooooo oo oboo oboobooOOOD ODDODOOCOOUOO0O ODCOODOOoOoooo oo o

goooobooor

g oboobobobo ooobooonob

ugbooobooboob bboooo oo boog oo
U 0000 ODoOoOooogoao

oooobo oobob ocobobooboob booobao
oooooo0 o000 ocoooooooo o
goooboobob bbooboo booo
goooobo booodo ooodg o
ooooob0 ooooobo oooao

gooad
ooogao
googbao
good
oo 0O

oo obd obooboda gaob
ooooooob ooooob oo
ooooboobo oobooboobo 0ooo

O
O
O
O

O
O
O
OJ

O
O
O
O

O

O oOooo
O oOooo

g
U

O

gooooboog oo ooobao
uobodob boooobad

goooobooooo boao
oooooobooboooooao
gooao

U ooocobooboobao o
oo oboooooog o o

uto 0o booboooboodobad
O ObObooooooo ood
uoooo ob booboooad

10

20

30

40

50



(17) JP 2004-502939 A 2004.1.29

oooooob 0oogo ocoooooooao
oooo oboo bobog obo ooooboooboaodao
ooooooooobooooo boo ooobooo OooDO ooOooao
0 ooboob ooobobooboobobo oo obooobog Oob Do
ugbo ooo booobad
O O
g g

uoooooobo ooooboo ooooo o

oo oooooao
Oo0oO0 OoDoooao

g
oo ooboobooboboobooobad gboooboobooan
oooooob0 ooooooobo oooao oo ODoooogoagd oo’ 0 ooooao
oooobog oboooboooboob O ooo ooboao gbooo oogb O
oo obd oooooboobado
oooooooob 00 ooooob ooooooobo ooooooo oo ooao
ooog ooboobo boooooboooboob 0o obobooboobooboobooboo oo
oo ooooooob0 oo ocooooooao
gooobo oooob boboo0oQ0 obobo0o0O DobOobob0 Dobobo bbooobao
uoooob booobo obooobooobo oobobo4g obooobooo obObo obooobao
oooooooob ooobobob ooobobooOooOoo0oo OO0 Obooooboooooooao
gooooboo oo obooboob bbooboboo0ob0 obooobooboboonob
uoodg ooboooboboor o obooobob bbooobOo obooob ocobaoado
oooooooooboo obobo ooooboOoooo0oo4oob0ob oo ocooooooao
oo 0oodg obooboooboooband
oooooo0 ooooo ooooao oo ooooob0 o oooboogo oo
ooooobooobo0 obobb oobao gooob ODobooboo oboobooao
oo oooboobooboooboaodab ugooob oboooobdo oooog oboa o
oo ooooo4go ocoooooao o 0000 ooooooaon
g goboobo oobobo ooobooao

oo oobooob oob booado ugbo oaao gboogo oo ocoobodob O

O
g
a
O O
oooobon0 0o obooobooobooobooab
u u
U Ooboo0 Obobooooooooooob ooao
a a
O O

ooooob0o ocoooooobobo oo
oooob b0bo ooo 0o gobao goooo” gbobooooo oooboao
U0 ODoOoOoO0oO0 Ooooo bobooao oooooao ogooao
gcooooboo oo oooobo0 oDobobo4obo Oob boog ooboboogo o
oo ooobdo ooboooboooboooboob oobooboo oboooboboobao
O Ooboo0 OoOoOO0 OoobOOoOO0 OobOoOOoO0 ODobOoOoooOood
oooobo oooob boobobooboo Oboob ODOobooODOoDb booboooboo
ugoooboog oooboobooobor o oboboob 0o boobooboobao
oooo ocoooooobob ooooobOOob0 ODOODOOO0OO0OO0 OCOoooooooao
oooob booobo oooooobo 0ob0 boobO ODoooob bDobooobao
oooooobo oooooobo ooobooobO OoooooOob OO ooooboobOoOoao
goog oobo ob bbb bOoOo Oobo Oob ODOoO bODoOoOob OO oboao
g oo boboo oo oo obooboo booboo oooboob oobooao
oo oo oooboobo obooboOo0 ODoOoOOOO0OO0O ODOOOO0OO0OO0OO0 ooooooao
oo oo oooobo oobooob bObOooODO ODOobOoboo0OOo Oobo oboobao

O

ooooooob o000 oooooob oob0 ooooobob oobo ooooao
ooooobooob ooboo booobooooobooboboo ooob oo ooba
oooob0 oooooob 000 o000 oo oboocooooo boo oo
oo oooobo oboob ODOoDb ODOoOODO0OD ODOOD bODOooboboobooboo
oo oooobooooboobob OO0 oboobobo booboobooo oba
oooooooooboo 00 00 ocoooooob oooob ooooooobooao
ooooobooob oob b0bob bboobOob OO OOO0OO0O obooboooboao
ub boooboooodobad

oo ooo ooooooooooboo Obob oobooODbO ooOob0 ooooao

Oo0ooooooooooooaoo

oo oooo obo oobooob OO0 oboobOo0o ooboobooboobooboao



(18) JP 2004-502939 A 2004.1.29

g oobo ooobooooogoooo oo 0 Ooob ooooobOOoo OO oooao
g ooooobooobo booobooboob OO oboobobooo” 0o oboboobao
o ooooo oboooo ObbOboOoOoOo ODDODOO ODODODOO0 ODDODO OOODbODODOOo
oo
oooooboo oo oobobob bboo oboob bObooO0 boboooboobooob bOa
oooooob 000 o000 o000 oooo oboo bobooo bODOOO
goooobo oo bbooobob bDOoobOOoOOO0oDbDOOODbDOoOD bOOobO OO0 OooOoo
g oooooboooooboob oobob OO0 0 oobooboboobOob booao
o oobo oooboooooo’" 0O bcoooooobo oooooobooobo bObDOOoOao
ooodg ooooboao
oo oo obooooo4oL0ob0 U000 oo ooo boboobooo OO
gooobooobo oo obboo ODobOo oboobo obo oo O
oboooboo oboo oboooboo oobad ugooobooo boboo ood
oo ooo0 boooooo ooo boao ooooo0 0oog ooogoao
ooob0 0ooboo0 obog oboob booo googo Ooboo oboooo
uon gt ooogboobd ooo 4adod ugobooogb oob boood
oo 0O U Oboboooo0oo oboobo OooOoOao oo ocooogo oo oo
oon goooooboobo ooboo oo goboooboobooboodgo ooaoao
ooag oo 0O oooo 0O Ooboboboooo40o0 ooo o ooboboboooooo
oo o oono goooobor 0o oobobogobo 0o oboob oo oboao
o oo g oo uoboo obdo oboooboad
oooo ooo oooo ooo ooboo ooao
ooo0o oooboao oo oog obooboo oo oo
g gooooo 0O uob oo obooboodob O04d
ooooo0 ocooooooobo oooooo oo
ooog oboboob ocoboboooboo obooo od
ooooooooboOooooooooooooo oo oo ooo oo O o
ogoo0 0Doboooobo ooobooboobo oo oo ooobooboao
oooooboobo oo obobooboobobor 0o oboooobo oooob ba
U0 Oooooo0 ODooo boooOoO0o OO0 ODODODOOOOOOO
gooobooobooboob 0bob ODbO0obO ODOoO0oDbOO0O OO0 oobo oboonob
ugboodogb obooboo oobd ocoboooboaoaob
oooooob oooob ooooob oo0ob0 oooo0ob ooooo ooooao
oo ooobo obo ooooboo oboo ooboooboo 0o ooboobooao
oo ocoooooooob oooooOOoO0O ODODO ODOODODOOOOoOooooao
goooobooooboobob bboobobogo ODbob boobobo boao
gooad
ooooo0 o000 ocoooooo0ob0 oo0oo0 ocooooob0 ooo boooo o
goooobo oobooobob boobooboDbOOo OO0 ODOoOO Ooobo oboao
uoodg oboboooobooboboobooboooboobo obo oooobao
O
oo ooo ooobo oob oobob bo4og ooooboooboobooboo oo o
oooo oooo o0 ooobo oooDOOCOCO OO OOODbODOO0O ODoObODbODoOao
goooobooobo oo obobobobobOOobO0o Ubbo4ob b0 oboobao
uoooog oboboooob booobooboobo obooobao
oooo ooo boooO0oo ODOOD ODODOOOOOO0OO0D OO0 DOOOO DOOO
goooboo oo oobobob boo ooboboo o0 0Doboob Dobo o
u
O
a

Ooooooooooooogodg

O0Ooo0oo0ooao
O0Ooo0o0ooao
O Ooooo

a
O
a
4 u
O O
O a
O
0
O
oo ooo Oobooao
g 0obo0o oboobao

ub oooodgagb 0O

0
O
0
0 O
O O
0 O
oogoooao
O
O
O

g oobooo boboooao

O 0Ooo0oo0oooao
O 0Ooo0ooooao

OO0 o0oo0ooOooo o0 oo oooo o0 oo oDoo oo ooooogdg

ugoodogb ooo bad ugoodob oo oboooboob b ocoooboooboaoar
U ooooooog O oo ooo4g oooogoooao
goooogb ooo bao g ooo ooobob b0 ocobooobo oooboobooao



OOo0ooooooooooooooooooao

OO0 oooooogogoooooo

Oo0oooooogoooao

(19) JP 2004-502939 A 2004.1.29

ocooooooooboooo0 ObOOOUOO0OO0 OO0 ODCOOOooo ©boooboooo
oooob oboooobo oboob bDobOo0O oob 0bobooboob booao
U0 ODoOO0OO0O bDooooogao

gooobo ooo oobob boo OO0 OO0 OUboob bODoOobO booo
uooo ocooboooboob obob bbooobOob boobo oboobooboodao

u
O
a
O
g
a
O

Oooooooooooao
O Ooooo
O 0OoOooo

g ooo ooao
ugo oogobad
ooooooao
gooog oog obooao
ugobooogb obooboodo ogboobooaodd
gooooo oo oooo0o4Q0 U000 ODoODO0oU0oU0oU0 ODOboo4o boboooooao

OO0Oo0oooogod
O0Ooo0Oo0oood

0 obooooo4go ooo boooooooob ooO0O ocooooooob ooao
ooooo0 000 oooogao
ooooooo ooao
oo ocoooooao
ooo obooo o
oooog oo o
O

O

O

g ooobobo 0 obobbob booobao
gbooobooaoboadd ubodg aooodgbo 0O
g oooogooao goooooooao

g ooooogan gboboooobao o

O
O
O
0 oooo Ooooo ocooooooao

OOoo0ooooaoo
OOoooooaog

O U oboobodo oo ooobaoao

O
O
O
O
O
O O
O ooooobo ooooo oooooo ooao
O O

O

oo ooooooQgdg

oonf ooog oboob oooboob o
ugooogb ooob ocoobdoaog o

oo oooooboobo obo ooobobo oooboob booobobo oo
oo ooo obobooo0 ODODOOOO0OO0 OCOO0OUOUO0 ODOUooooooo oooao
gooobo ooboo obobobo4o oDooboobob bobobobobobo o
g oo ocoooboob 0ob booboooboobd0o obooboooboog oo
o000 ooob0 ocoooobo oooooo ooooobo oo
goooo o
ugoogg oaod
gooo g’
goog oo
oooooao

ooooooano

O
g goboooao
g oooaoano
gooooo o
gooooad
ogd Ooooano

g OoOooano
oo oOooOo
oooooao
gooooao
ooooooao
oooo oogd

OoooooogQgooao

ooo0 0oooboobD oob bo
oo ocobooboooo 0ogao
U Oboocooooooobo ooao
gooooboob oDooobo o0oogao
ugooobobooodg’

oagad

O0Ooo0oooo

g 0oob ooboobooboboobob obooboao
U ooooboobaao

oooo0 0ooo4o0 ocooooob oo oogao
oooooo oooboo oboo oooobooob bOa
oooagd

gooob 0bob boooboboo OO0 obooobobo0o obob oDobo
g oo oooob b0boobo bbooobOobO0O0 oobo oboobo obooao

o0 oo oboocoooooo b ooooboooo OooOoOao
goboooobobogobo oboo oooobobo oooboob boao
g oboooooboob oo obooboodg obodo obooao
o0 oooo0 oo oboocoooooor b oooOooDbODOao
g oobod0 ocooobogao
o ococooooooooo ooobo ooooobo ooooob ooao
gooog0g oo obooboo ooo oboao
ooooboo ooobo oo oodo ooboaoao
ooooooob0 ooooobooOoboo boOoao
0 ooooboob 0oobo0o oooobooao
U ooooboob ocoboooboboob oo obaao

ooog oobooo oob oboboo booboobo oboob oobooao
oo oooooob0 ooooooobobOooo0oU0 ODooooooooobooDoao
gooooboob ooobob OO OO ODoOoOoboo0 Oboobo obobo 0o oo
oo bobooobooooobad
oooooob o000 ocoooooobo ooobo oooooo ooooobo ooao
oooob obooboobob b ooboboboo OO oDoboob ooboao
ugooobobooboobdodg oo b0 ocoboobooboo ob bobooodg oo
oooooob oooob 0000 oooooob o000 ocooooooao

oooob oboobo booobob0o o0 obooboo0o ooobooboobooobao

10

20

30

40

50



OOo0ooooooooooooooooooao

Ooooooooooooooooooooaoo

O 0Ooo0oo0ooao

OOoooooaog

OOoooooaog
O Ooogooao

O
a
O
O
a
O
a
u
O
a
O
O
a
O
a
u
O
a
O
O
a

g ooboooboooooboob ooboob oo obobooo

oooooooooao
ooo ooobaoao
o ooboo 0O o
oo ooogboaod
goooao boaoaao

ooog ooo o
ooo ooboao

0 0ogobogbad
oo ooog booao
gbooooooogan

(20)

gooao

OooooooogoQgdg

gboooodaoand

a

u

O

oo
ooagd
O

a

O

O ObObooO00 OO0 boOOoOoo
g oooobooobodgo oobooa oo
ooooooobobo Ooo0 ooo O
g oooogb bob boooboob
goooooobd ob boda oo

g oooooob boo oooboao
oo ooo oboo oo oooooobO OoobO oooooao
ogb0 booobob bboooboobo4ob OO Oobo ooboobooob

oo ooo oooobooobaoaor

O
O
O Obooooogo oooooao
ooooo0 ooo4o 0 obobooooo4oo0 ocooooooobo ooao

O

ooogao
ooogao

JP 2004-502939 A 2004.1.29

o ocooooooooobobobobooooooooDb oDooboboDbOOoOOoo bDOOo
ub ooooo oobooboooboooboo oboo oboobo oooobaoao
o0 ooouob0 oo coooooobo oooooobooOoao
gobooooboo0 oobob bbooobOOobO0O OO bobooboo boo Ooobo
g ogooooooboo oo ocobooooboobooobooobo oboooboao
oooooo0 oooooboob OoobO oooboboobOooo
ugoo ooob oooboboooob b0 boobOobo0oOO0o OO0 obooobao
ubdo oooooboob oob b0bobodo ob ocoboob booboohob
U0 oooooooobo oooooobooboobooo boOao
uoooog oooboob oooboboob boooobado
o0 ooooo0 ocooooooo oooo ooao
gooobooobob0o oob oobooboo
g obooboboo oooobooo oboooodg oao
oooooob 000 o000 ooooo ooog oo
g oboobo oboo obooboo oooboogao
uooobdoo boooboobo booboob ocobado
O
a

gboog d
oo oo
oo o000
gooaoano
goooao
g oobao

O 0Ooo0oooao

O OO0 OoOobODoOooogd
O 0OoOoO OooobobD 00 O0od

O obooooooooooobo oooao

oo o0
gooaoao

goob0 ooboobog oo
g’ g oboboooobao o

ooooobo ooooooobob 0oob0 ocoooooooor 0 bbobooooo oo
gooooboo ooooboboobooobo ooboboo oobooo O oobob boao
ugoooobooboob 0bob bboobOO0 oboobobooo oboobooobaoa a

ooooooobo 000 ocooooooao
ooooobooobooboobo oob boobooobo oo o booboooboao
oo ooooo ODoooo0oUo0 ODOOUOO0OO0 OO0 bDboooooooo oo o
gooob oo bboo OO ODOobOOO0O ODODOD DOoOODOoDbDOobODbDOobOo o

oooobo ocoooboobooobo O
O O0OO0O0O OO0 OoOooODOOoOOoOOOoOogoao
poOOODOOOO0 OO bODDOOO ODDoOoDoD
ub ooobdoob 040 obooboodd
O
a
O

goooao
oog O
gooooao
O
O
O

ogoogao

googano
ooooao
oo booad

O
g
O
g
a
O
g

o' o ooooooooao
oooon0 0oo0oo0 oogao

U Oooo0 ooboooo boao

gooo oog ooboooao
ubdg oooobobonbad
oo 0o ooooboooobano
goboooboob bo oooo

uobooobd oooob boobo ooaaob
ooooooooobobo OoobO ooooao
ooooobo ooo ooobo oob bObob0 bo4o ooboobo oob oobaoao

g o

a
O
a
u
oad
g a
oo
g oono
g oo 0O
oooogao

googao

O
O
O
ogagaod
O
O

gobooobooobo ooboooboaoadao
poocoODO0O0OO0OOoOODDOO0DOoDDOO

oo oog oobobo oo

ugbooboobodo” 0 ooao

O obobobooo boboo oo

ood OO0 booooogod
oooobo0o oobob oooboao
gooobo 0o o0 oobaoao
oo OO0 OoObODoOoooogd
gooooo ooooboao

O Ooooooogaod
oo ooo ooooooo boboo oo

20

30

40



(21) JP 2004-502939 A 2004.1.29

oo ooooo4o OO0 ODODOOOO0OO0OO0OO0OO0 OUO0oOo OO ObDOOoO ODOOoDbODOo
ooooobooobodo ob boobobooboobooboobobobooboob ooboao
oo oboo 0Oob0 000 oooooooboobOoooo ObOoooo OO OoooDOOo
oo ooob boobogooboboo b boboobo0o obooboobob boao
gobooogoboaoan

ooooooooobooo obob oooboooOoO0 ODODO OOooOoO0O OO0 ooooao
g ooob oobo obo oobooboob ODOob bODOoOoOO0oDbO0O OO0 booobao
g ooooobooboboo oo oobobo bboobOoOob0 OO ooboboobao

ooooooob ooob ooooooboboood0 ocooooooooobo oooao
oooo0 oooooooobbobO0o0 OO0 bboboooooOoo 10
oooooob oooob oooob ooo0o0 ooooobo ooooooo ooao
oooooo0 ooooooobb oo oooooooboor 0 b OoooboDbD OoOao
oooob0 oDoooo0ob0 o000 ocooooooao

ool 0ooo0o ocooooooob oo bcoooooooao

0 oog ooano
gooob obob bbooobob bboO oboobo ooob od

4

O

g oo booao
g ooaogao
o ooo oo

O

a

ub oooboobdo’” 0o oboboobooboobo oo oobooboada
oo o000 ooooooobo ocooooooobooo O
a
O
O

oo ooo oboooo ODOO ODODODOOOO0O DOOD ODODODOOO OO OO0

g ooboooooboogoboboobob bobo4obo oo boooboobooober O 20
oooobono ooobo ooboboobooboo obooooboobOobo booao
oo ooooo4o ocooooooooboOOOOOoooooboboDb oDobooobooo O
ooo oooboob booobo oboob ODOoDOO0O ODoobDob0 bboo bobooboo
gooad

Oooooooo



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

oooooooooooano

(22)

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

{I4) World Intellectual Property Organization
Tnternational Burean

(43) Internativmal Publication Dale

11t January 2002 (MLD1.2002)} PCT

(X0 0O O

(14 Intermational Publication Numlser

WO 02/03073 Al

=

513 Internatinnul Patenl Classilicstion™ GDIN 3368

21y Internutivngl Applicution Kumber:  PUTAPO1A7029

23) International ¥

2 Daie: Z1 D 2000 02106, 200L7
(5 Filing Lanpuape: Tnglish
(26 Publication Language: Lnghsh

(30 Priority Dafa:
{03TOL5LE 33 June 2000} 130.06.20000  EF
07213907 LE Iy 2000 112.07.2000)  US

{71y Applicant sfir ull destgneted Suues except 175k TXNO-
GENETICSH NV, |BEDE): Indusriepark Zwiinoarde 7,
Bax 4, B 9052 Ghent (RE

(72} Tnvencors; and

(35 Tnvenorsfapplicants gor U5 onbils VANMECHE-
LEN, Eugeen [BI/GL]: Ten Gdestram LOL B 9810
Nazarcth-Eke  (BL).  VANDERSTICILELE. Lluge
[BERE]. Tuinwijkstraat 43, B200M Ghent (BE), HIIL-
STAFRT. Frank (BEML]: Elaverpoel 15, B-92050
Cientbrupge (AE!

(M) Oammipw Representative: ENNCOGESETICS NV, I
it park. Zwiinnerdhs 7, Bos A B-9032 Clend (HEL

1) Dosigualed Stales ioctindy: AK, AL AL, AM. AT, AL,
AZ BA BB BG.BR.BY.BZ.Ca, CILCN, COCR, CT,
CZ.DE. DK, M. DZ. TC. ELLES. FL G5, 5D, AL

GRLHE.HU I3, IR, 18, TV KB, KOG, KE RRCKZ, 18,

LE, LR LS, L LU, LV, M, MU MG ME, MN. MW,

MX. MZ, NO, NZ L. TT. RO, RIT, 5D, SE. 8G. 51 8K

SL.TL THL. TR, TT. TZ. UA, UfG, 25, UZ, ¥N, YT ZA,

A

(A4) Dosignared Sgates pregivnaly: ARTPO patent (GIT, 6N,
KL, LS, MW, MZ, SV, SL. 52, TZ. 1.6, ZW}, Eursian
patent AM. A2 LY, KG. K MID RU, T2 TM). Livropean
patentiAL BE, CHLCY, DU DKL 1S, 1, 1R G, ORLE,
10 L MO, NL, B SE, . OARL puent (RE, BIL CF,
C5, CLCM, Ga, GN, GW, BL, MR, NE, SN, TD, Téh,

Fullished
with inernacional sourch report

—  before she expirarion of ihe itme hm for amending the
claims and to be repwblished 7 the everd of receipt of
e Tt

For nve-letier cades aut otder abbrevigrions, vefor 1o the “Guid
wnoe Notes on Codes and Abbreviations” appearing @ the begin-
nityg af et regelv: e of the PCT Cazots

-

-«

o

[

] s DFVERENTTAL IJACNOSIS 1 MEUROLOGLCAL L
2

S [5T) Abstract:

o~ i sstray

IASLE

he prezent invention prevides amethod Eor the differential diagnosis of an individual suffering from Alzheimer's dis

= et versws and individual suffering from another nevrological disease, More specifically, the present Jiwention provides A method for

the differential dia;
THael s, vazrsas an inld
a atrophy andior vers
used a5 a rewrologicsl marker,

chind sulloring Grom Parkinson's s

5.0t zn indnvidual suffering, from Alzheimers discase versus an individual suffering fron dencntia with Lewy
s wALHMIE e
= an incividnnl suffering from progressive supranuclear palsy. said method chametetized thar phospho o is

i, versus an indisidusd snlesng Foom mulfisy

JP 2004-502939 A 2004.1.29



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

20

5

ElY

(23)

WO a20H73 PCTIEROLAITO2Y

DIFFERENTIAL DIAGNOSTS OF NEUROLOGICAL DISEASES

FIELD OF THE INVENTION

The present invention relates to the field of the diagnosis of neurclogical diseases. The
present invention provides 2 new method for the differential diagnosis of Alzheimer’s
disease versus other neurological diseases. More particular, the present wvention
provides a method for the differential diagnosis of Alzheimer's disease versus dementia
with Lewy bodies, versus Parkinson's discase without dementia, versus multi-sysiem

atrophy and/or versus progressive supranuclear palsy.

BACKGROUND OF THE INVENTION

The usc of tau aud phospho-tau as neurological markers in the diagnesis of neurological
Jiseases bus been postulated (Blennow ct al., 1995, Vige-Pelfrey ot al.,, 1995; Andreasen
& &l, 1999; Andreasen ot al., 1999a; Ishiguro et al., 1999). The microtubule-associated
profein tau is a major protein component of paired helical filunents (PHF) and
neurofibrillar tangles (NET), associated with Alzheimer’s disease (Brion ef al, 1985;
TDelacourte and Defossez, 1986; Grundlie-Tgbal et al,, 1986, Kosik et al., 1986, Wood et
al., 1986; Kondo el ul., 1988). Tau protein cxists in difforent isoforms, of which 4 to 6 are
found in adult brain but only L iscform is detected in fotal brain. The diversity of the
isoforms is geperated from 2 single gene on buman chromosome 17 by alternative mRNA
splicing (Himmler, 1989, Goedert ot al , 1989; Androadis et al., 1992). The most siriking
feature of tau protein, as deduced from molecular cloning, is 2 stretch of 31 or 32 amino
acids, occurring in the carhoxy-termuvinal part of the melecule, whick can be repeated
either 3 or 4 times. Additional diversity is generated through 29 or 58 amine acid-long
nserttons in the NHz-terminal part of tau molecules (Goedert et al,, 1989). In vivo tau
promotes microtabule assembly and stability in flic axonal compartment of neurons by

miferactions mvolving its microtubnle binding domain which is localized In the repeat

JP 2004-502939 A 2004.1.29
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region of tav (235-381) (Lewis et 4L, 1988). In normal ciroumstances adult braiy, contains
2-3 mole phosphate per mole of tau (Selden and Pollard, 1983; Ksiezak-Reding el al.,
1992). Phasphorylution of different sites iv nermal tau as studied in rat and humans js
dependent on the developmental state (Tee ¢f al., 1991; Bramblett et al., 1993; Goedert et
al., 1993} Tau variants of 60, 64 and 68 kDa atising us 2 consequence of phosphorylation
have been detected in brain aress shawing neurofibrillary tangles (Delacourts cf al., 199,
Goedert ef al.,, 1992; Flament ct 2l., 1990, Greeaberg and Davies, 1990). These braing
cotitain §-8 mole phosphate per mole tau (Ksiszak-Reding et al, 1992). In fau isclated
from PHF (PHF-fau), phosphorylation cecurs at several positions (Iybal et al, 1989, Loc
et al, 1991; Hasegawa et al,, 1992; Hanger et al,, 1998; Buet et al,, 1999).

Alzheimer’s dissase (AD) and Ffroutetemporal dementiz ¢F112) are the most common
types of primury degenerstive dementia associated with a tau pathology, having a
prevalence of respectively 42-75% and 8-10% (Brum, 1993; Gustafson, 1993; Ebly ot al.,
1994). Filameutons tau pathology ie. mewrofibriflary tangles {NFT), are consistently
fourd in AD {Tomlinson and Corsellis, 1984} but may alsa be found in F1D ($pillantini
and Goedert, 1998). Pathological tau proteins ave found both in AD and FTD {Vennersch
et al, 1995; Delacourte et al., 1996). Studies on brain lissue, however, have suggested
that the tau pathology differs between ALY and FTD, possibly being related to the degree
of phosphorylation (Delacourte et al., 1996), Other forms of deraentia associated with 2
tau pathology include [amilial FTD, progressive supranuclea palsy (PSP}, corticobusal
degeneration (CBD) and subacuts sclerosing  pancnecphalitis. The role  of
hyperphospherylation in the pathology of these tauopathics is at present not well

nderstood.

Dementia with Lewy bodies (DLB) is an illness that presents with progressive dementia
or psychosis. Parkinsonian sigus, which may be absent or mild at the onset, oventually
become comman and rigidity is usuaily severs. Lewy bodies are found profusely in the
braiustem, basal forcbrain, hypothalumic nuclei and neovortex. Dementis with Lewy
hodies 15 characterized by the relative absence of tangles and hypeiphosphorylated tan in
the brain. Parkinson's disease (PD) is 4 type of Lewy Body disease accurting in the

JP 2004-502939 A 2004.1.29
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middle or late life, with very gradual progression and a prolonged course. It can be
congidered as an example of neuronal system disease, involving mainly the nigrostriatal
dopamivergic system. Dementia with Lewy hodies was recently defined as a special form
of dementia requining differential patient management (Lebert ot al, 1998; McKeith et
al,, 1999). Dementia with Lewy bodics, which is sensitive to neuroleptics, 1s climivally
very difficult to differentiate from Alzhcimer’s diseass (MoKsith ot al., 1996; Ballard et
ai., 1998). Most patients {more than 75%}) are ncuropathologically defined as Alzheimer's
discasc paticnts whilc it is cstimated that 15 to 25 % of the clinically diagnosed
Alzhelmer's discase patients have dementia witk Lewy bodies (Hooten st al,, 1998). As
domentia with Lewy bodies is more susceptible to acetylcholinesierase {reatment,
differentiation of dementia with Lewy bodies from Alzheimer’s disease is essential for

optimization of treatment (Levy o al, 1994; Peiry ot al., 1994; Wilcock et al, [994).

Cerebrospinal fnid (CSF) -P-amylod and CSF-au have been validated to discrimipate
Alzheimer's disease from normal aging, depression and Parkinson's dissase (Galaska ot
al., 1998; Kanai ¢t al., 1998; Hulstaert et al., 1999) and these markers are well suited for
the difforcntial diagnosis of these disorders (Andreasen et al., 1989h). More conlroversial,
however, i their role in the disoiimination of Alzheimer's discasc from closely related
conditions sueh as dementia with Lewy bodies and from other dementia associated with
tau pathology such as frontotempeoral dementia, multi-system ztrophy (MSA) andior
progressive supranuclear palsy. At present, no accurate methods exist for the differsntial

diagnosis of these nearclogical diseases.

JP 2004-502939 A 2004.1.29
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AIMS OF THE INVENTION

It is an aiw. of the present invention io provide a method for the differential dingnosis of
an individual suffering fram Alzheimer's disease versus an individual suffering from
another neuralogical disease.

It is an aim of the prescnt invention to provide a method for the differential diagposis of
atl individual suffering from Alzheimer's disease versus an individual suffering frora
detmentia with Lewy bodies.

It (s an aim. of the present invention 1o provide a method for the differential dizgnosis of
an individual suffering from Alzheimer's disease versus an individual suflering from
Parkingom’s disease without dementia.

1t is an aim of the present invention to provide a method for the differential dizgnosis of
an individua) suffering from Alzheimor's discase versus an imdividual suffering from
mulii-eystem azophy.

It is an aim of the present invention to provide & method for the differential diagnosis of
an individual sufferng from Alzheimer's disease versus an individual soffering from
progressive supranuclear palsy.

It is an aim of the present mvention {o provide an ir vitro methad for tic differential
diagnosis of an individual suffering from Alzheimer's discase versus an Individuwal
suffering from ancther ncurological disease.

It is an aim of the present fnvertion to pravide an & vire method for the differential
dizguosis of an individual soffering from Alzheimer's disease versus an individuoa)
suftering from dernentia with Lewy bodies.

It is an 2im of the present invention to provide an ik vitre methad for the differential
diagnosis of an individual suffering from Alzheimer's disease versus an individual
suffering from Parkinson’s disease without dementia.

It is an aim of the presont invention to provide an ik witra method for the differential
diagoosis of an individual suffering from Alzhenner's discase versus an fudividual

suffering from multi-system atroplry.

JP 2004-502939 A 2004.1.29
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It is 90 aln of the present invention to provide an in vifre method for the differential
diagnosis of an individual suffering from Alzheimer's disease versus an individual
suffering from progressive supranuclear palsy.

Ti is un aim of the presenf Invention to provide a diagnostic kit fer the diiferential
disgnosis of an individual sulfering from Alrheimer's discasc versus an individual
suffering trom another neumlogival disease.

It is an aim of the present inveniion to providec = diagnostic kit for the differential
diagnosis of an ipdividual suffering from Alzhcimers discase versus an individual
suffering from dementia with Lewy bodies.

Tt is un sim of the present invention to provide a diagnostic kif for the differential
dingnosis of an individual suffenng from Alzheimer's disease versus an individual
suffering from Parkinsen’s discase wilkout dementia.

Tt 33 an aim of the preseni invention io provide a diagnostic kit for the differential
diagnosis of an individual suffering from Alzheimer's discasc versus s individual
suffering from multi-sysiem atroply.

It is an aim of the present invention fo provide a diagmostic kit for the differeniial
diagnosis of an individual sutfering from Alrheimer's discasc vorsus an individual
suffering from pregressive supranuclear palsy.

Ttis an aim of the prescut invention ta provide a method te screen or monior the effect of
compounds which provent dementia with Lewy bodies, Parlduson’s disease withoui
dementia, muiti-system atrophy and/or progressive supranuclear palsy or which treat an
individual suffering fiom demenlia with Tewy bodies, an individual suffering from
Parkinson’s disease without dementia, an individual suffering from multi-system atrophy

and/or an individual suffering from progressive supranuclear palsy.

JP 2004-502939 A 2004.1.29
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Taile 2: Comparison of the discriminative power of CSItau and CSF-phopsho-tau using

ROC analysis.

Groups C5)-tau (AUC £ SE) CSF-phospho-tau p-value
{ATUC £ 5E)

A vs contrils (n=40} 0.862 £9.038 0.807 +0.032 0.191

Al s FTD {n=69) 0.711 4 £.045 0754 + 0.044 0.048

AD vs DLEB (n=43) 0.782 = (.048 0.839 + 0.042 0.039

AD v5 Pavkinson yelated, ©$.873 £ 0.025 0.864 £0.037 0.319

condifions (n=46}

Receiver operating curve (ROC) analysis with area under the curve (AUC) and standard
ertor {SE) calculated according to Hanley and MeNeil. ‘

AD = Alzheimer’s disease, FTD = frontotemporal dementia, DLB = dementia with Lewy
bodies, Parkinson-relaied conditions include Parkinson’s disease without demeniis

(n=15), multiple system atrophy (n=18) and progressive supramiclear palsy (n=15).
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DETAYLEDR DESCRIPTION OF THE INVENTION

The present invention relates to a method for the differential diagnosis of an individual
suffering from Alzheimer’s disease (ADY) versus sn individual suffering ffom anothsr
neuralogical diseese churacierized thaf phospho-tau is used as a newrological marker
More specifically, the present imvention relates to a metbod as deseribed sbove
comprising the steps of:

-~ determining the leval of phospho-tau in szid individual;

- inference that said individual is suffering from a neurelogical diseasc olhsr
than Alzheimer’s disease by comparing the obtained level of phospho-tau
in said individual with the level of phospho-tau in individuais suffering
from Alcheimer’s discase, whereby a decreased leve] of phospho-tau beitig
an indication that said individuel is sufforing from a neurclegical disease
other than Alzhcimer’s disease.

‘Differential diagnosis of an individual suffering from a nevrological disease versus an
individual suffering from another neurologicul disease’ as used in the present fovention
Tefers to the discrimination between said frst neurological disease and other nenrological
diseases in this way that a certain neurological discase or a certain cause of neurological
diserder in an individual is associated with a certain newrodegenerative coudition of said
individnal. The method of the present invention allows the Jifferenbial diagnosis of an
individnal suffering from Al<heimer’s disease versus an imdividoal suffering from a
neurological disease other than Alvheimer’s disease. Tn a specific embodiment, the
present invention allows the differential diagnosis of an individual suffering from
Alzheimer’s disease (AD) versus an individual suffering from demenfia with Lewy
bodies (DLB). In another specific embodiment, the present invemtion allows the
difforential dizgnosis of an individual suffering from Alzheimer’s disease (AD) versus an
individual suffering rom Parkinson's disease (PD) without derncntia. In anether specific
embodiment, the present invention allows the differential diagnosis of an individual
suffering from Alzhcimer’s disease (AD) vereus an individeal suifering from multi-
system. atroplry (MSA). In another specific embodiment, the present invention. allows the
differential diagnosis of an ndividual sulfering from Alzheimen’s discase (ADY) versus an

JP 2004-502939 A 2004.1.29
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individual suffering from progressive supranuclear palsy (PSP). Alzheimer's discase,
dementia with Lewy bodies, Parkinson's disease without derneatia, multi-systern atrophy
and progressive supranuclear palsy as well as other neurological disesses have been
deseribed in detatl by Wilson ¢t al. (1991) and McKeith ct al. (1999},

The present jnvention is based on the finding that the level of phosplw-tau in CSF from
individuals suffering from dementia with Lewy bodies, from PD without dementiz, Gom
MSA er fiom PSP is significantly decreased compared o the leve] of phospho-tan in CSF
from individuals suffering from Alzheimer's disease, The indication that the level of
phospho-tau differs between said neuroiogical diseascs, forms the basis for the
development of a diagnostic test for the differentiul diagnosis of seid neurclogical
diseases in an individnal Accordingly, the present mvention relates fo a method for the
differential diagnosis of an individual suffering from Alzheimer's discase versus an
individual suffering from dementic with Lewy bodies, versus an individual suffering
from Parkinson’s disease without dementis, versus an iadividual sufforing froma multi-
system alrophy andfor vorsus an individual suffering from progressive supranuclear
palsy, said method characterized that phophe-tau is used 23 a neurological marker.

The method of the invention thus comprises the step of determining the level of phospho-
tau in said individual suspected of suffering from AD, from DLB, from PD without
dementia, trom MSA. or from, PSP and comparing it with a previously defined phospho-
tau level ranpe characteristic for AD, DLB, PD witheut dementiz, MSA or BSP. A level

of phospho-tau falling within the previously defined phospho-tuu level renpe for -

Alzheimer’s disease 18 an indication that said individual is suffering from AD. A level of
phospho-tzu falling within the previously defined phospho-tan level range for LB is an
indication that said individual is suflering from DLB. A level of phospho-tau falling
within the proviensly defined phospho-tau level range for PT) without dementia is an
indication that said individual is suffering from PD without dementia. A level of
phuspho-tau falling within the previously defined phospho-tau level runge for MSA is an
indication that said individual is suffexing from MSA. A level of phospho-tau falling
within the previously defined phospho-tau level tange for PST is an indicetion that said
individual iz suffering from PSP.
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Accordingly, the present invention relates to a method for the differential diagnosis of an
individual suffering [om Alzheimer's discase versus an individual suffering from
dementiz with Lewy bodies, versus an individual suffering from Parkinson’s discase
without dementia, vorsus an individual suffering from multi-system atrophy endfor versus
an individual suffering from progressive supranuclear palsy, comprising the steps of:

- determining the level of phospho-tau fy said individual;

- inference that said individual is suffering from DLB, frora PD without
dementia, from MSA and/or from PSP by comparing the obtained level of
phospho-tan in seid individual with the level of phespho-tau in individuals
suffering from AD, whereby 2 decreassd level of phosphe-tau being an
indicatfon that said individusl is suffering [rom DLB, from PD without
dementia, frorn MSA and/or from PSP,

The leve] of phospho-tan can bo detected in vitro as well as in vivo, The method for the in
witro detection of the level of phospho-tau in an individual comprises 1he steps of
obtaining 2 sample from said individual, determining the level of phospho-tau in said
sample and comparing it with a previously defined phospho-tan level range for said
neurological disease.
The term ‘sample’ refers o any sowrec of biological material, for nstance body {lwids, brain
oxtract, peripheral blood or any olber sample comprising phogpho-tan protein. In a
preferred embodiment, the level of phospho-tau is determined in vifre by analysis of the
level of phospho-tue in & body fluid sample of the paticnt. The term ‘body fluid’ refers to
all fluids that ate present in the hwman bedy including but not limited to blood, Iymph,
urine and cerebrospinal fluid (CSF) comprising phospo-tau protein. The blood sample
may include a plasina sample or 2 serom sample.
T a preferred embodiment of the present invention the level of phospho-tan 1s determined
in a cerebrospinal fluid sumple taken from the patient. In accordance, the present
invention relafgs to & method as deseribed above, comprising the steps of:

- chtaining a cerebrospinal fluid sample fiom said individuzl;

- determining the level of phosphe-tau in szid ¢erebrospinal fluid sample;
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- inference that said individuel is suffaring from a neurelogical disease other
than AD such as DLB, PD witbout dementia, MSA andfor PSP by
comparing the obtaimed lovel of phospho-tau in said cerebrospinal fluid
sample with the level of phospho-tau in 2 cerebrospinal fuid saml:;lc from
individuals suffering from AL, whereby a decrcased lovel of phospho-tau
being an dicalion that said individual is suffering from apother
newological disease such us DLB, PD withoul demontia, MSA and/or
PSP,

The level of phosphe-tau as measured in the CSF of the individual suspected to suffer
from DLE, firom PD without derasntia, from MSA and/or from PSP 15 compared with the
leyel of phospho-tau in the CSF of un individual suffering from AD. A decreascd lovel of
CSF-phospho-ta 1s interpreted as an indication of the individual euffering from DLE,
trem PD without demgintia, from MSA, and/or from PSP,
Phospho-tau include all forms of tan that have a phosphorylation on eny position of the
teu protein sequence, but more specifically it vefers to phosphorylations on wmine acid
pasitions that are nol phosphorylated in human normal tau isolated from adult individuals
not suffering from any neurological disorder.
‘A decreased level of phospho-tau’ means that the level of phospho-tau measured in the
paticnt is lower than the level of phospho-tau measured in patients sutfering form AD.
Phospho-tau can be quantified by any method knows in the art, ineluding but not limited
to the use of anfibodies. In a preforred embodiment, phospho-tau is quantified by an
immuanoassay comprising at least the following steps:

" - obtaining a sample from the patient;

- bringing said saraple into contact with 2 mopoclonal antibedy specifically
recognizing phospho-tan, undet conditions being suitable for producing an antigen-
antibody complex;

- defecting the wmmunological binding of safd antibody to said sample.

In another embodiment, pbospho-tau can be quantified by & sandwich ELISA. comprising
the following steps:

- obtaiming a sumple from the patient;
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- bronging said sample into contael with an apubody (primary antibody or
capturing antibody) recognizing pbospho-tau, mder conditions being suitable
Tor producing an antigen-antibody complex;

- bringing said sample into contact with a menoclonal antibody {secondary
antibody or detector antibody) specifically recognizing phosphe-tan, under
conditions being suitable for producing an antigen-antibody complex:

- bringging the autigen-antibody complex info contact with @ marker either for
specific tagging or conpling with sald secondary antibody, with said marker
being any possible marker known to the persen skiiled in the art;

- possibly also, for standardization pwposes, bringing the antibodics in contact
with 2 purificd phospho-tan protein or phospho-peptide reactive with both
antibodics.

Advantageously, the secondary antibody itself carries a murker or 4 group for direct ar
1adirect coupling with & marker,

The expression ‘recognizing’, ‘reacting with’, ‘inmmunological hinding” or ‘preducing an
antigen-antibody complex’ as used in the present invention is to be interpreted that
binding hetween the antigen and antibody oceurs under all conditions that respect the
imrmnological properites of the aniibody and the antigen.

The expression “spevifically recognizing’ as used in the presemt invention is to be
interpreted that said antibody is capable of forming an immunological complex with
phaspho-tau but not with human normal ta.

Any monoclonal antibody that specifically recognizes phospho-tan can be used in said
micthod for the guantification of phospho-taw. Monoclonal anfibodies for usc i the
quantification of phespho-tau include AT3 (WO 93/08302), AT180 and AT270 (WO
§5/17429) and AT100 {WO R6/04309). Other antibodies knoven in the art thal specifically
recognize phospho-tau can be used as well.

Also fragments derived trom these monoclonal antibodics such as Fab, F(ab)y, ssFv (“single
chain variable fragment’) and other antibody-like constructs that retain the variuble region of
the anfibady, providing they have retained the original binding properties, can be used in a
raethed of the present invention. Such fragmenis ave commeonly generated by, for instance,
enzymatic digestion of the antibodios with papain, pepsin, or other proteases. It is wall
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known to the person skilled in the art that monaclonal antibodies, or fragments fhereof, can
be modified for various uses. Also mini-antibodies and multivalent antibodias such as
diabodies, triabodics, totravalent antibodies and peptabodies can be useid in a method of the
inveriion. The preparation and use of these fragmenis apd mullivalent antibodies has been
<destribed extensively in International Patent Application WG 98/29442.

The monoclonal antibodies used in 2 method of the invention may be hwnanized versions of
the mouse monocional antibodies rmade by means of recombinant DNA technology,
departing from the mouse and/or human genontic DMNA sequences coding for H and L
chains or from cDINA clones coding for H and L chains. Altemmatively the monocional
antibadies used in o methed of the invention may be human monoclonal antibodies. The
term “humanized antihody’ means thai at least a porfion of the framewark regions of an
immunoglobulin is derived front human immunoglobulin sequences.

The antibodies used in & methed of the present invention wiay be labeled by an appropriate
labe] of the enzymatis, fluoreseont, or radicastive type.

The method for the i vive detection of the level of phosphe-tav in an individual
cemprises the steps of determining the level of phospho-tau i said individual and
comparing il with a previously defined phospho-tan level range chavacteristic for AD,
DLB, PD without dementia, MSA or PSP. In an embediment of the invention, phospho-
tan can be quantiified by ir vivo imaging, Phospho-tau can be quantified # size by non-
invasive methods including but not limited to brain imaging meethods described by Arbit
et al. (1995), Tamada et ul. (1995), Wakubayashi et al. (1995), FHuang et al. (1896),
Sandrock et al. {1996), Marani et al, (1997). These i vivo imaging methods may allow
the ‘localization and quantification of phospho-tan, for example, by use of lebeled

antibedies specifically recognizing phosphe-tau.

The present invention thus relutes to the use of phospho-tau as a neurological marker for
the differential diagmosis of an individual suffering from AD versus an individual
suffering unother neurological disease. The present invention specificaily relates to the
use of phospho-fau as a neurological marker for the differential diagnosis of an individual

suffering fom AD versus an individual sulling from DLB, versus an individual
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suffering fiom PD without dementia, versus an individaal suffering from MSA aadior
versus an individual suffering from PSP,

The present vention also relates to the use of phospho-tau as & neurological marker for
the manufacture of a diagnostic kit for the differential diagnosia of an individual suffering
from Alzheimer’s disease versus an individual suffering frorn another neurological
dizease. The prescnt invention specificelly relates to the use of phospho-tau as 4
neurological marker for the mwanufacturs of a diagnostic kit for the differential disgnosis
of an individual suffermg from Alzheimer's diszase versus an individval suffeving from
DLB, versus an mdividual suffering from PD without dementia, versus an individual
suffering from MSA and/or versus an individual suffering from PEP.

The presenl invention also relates w the use of an antibody that specifically recognizes
phospho-tan for the manufachare of a diagnestic kit for the differential diagmosis of an
individugl suffering from Alzheimer's dissase versus an uwdividual suffering from
enother neuroloyical disense. The present invention specifieally relates to the usc of an
antibedy that specifically rccognizes phospho-tan for the mannfacture of @ diagnostic kit
for the differential diagnosis of an individual suffering from Alzheimer's disease versus
an individual sufferimg from DLB, versus an individual suffering from PD without
deraentia, versus an individual suffering from MSA andfor versus an individual suffering
from PSP.

In accordance, the preseit invention also relates to a disgnostic kit for use in the
differential diagnosis of an individual sufftring from Alzheimer’s disease versus am
individual snffering fom anether nemrological disease, comprising an antibody that
specifically recognizes phopho-tan. The present invention specilically relates to a
diagnostic kit for use in the differeatial diagnosis of wo individual suffering from
Alzheimer's disease versus an individuzl suffering from DLB, versus an individual
suffering from PD without dementia, versus an individual suffering from MSA and/or
versus an individual suffering from PSP, comprising in antibody that specificaily
recognizes phopho-tan.

A possible kit for carrying out the method of the iovention is based on an immunoassay

and comprises:
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- an antibody (primary mtibody) which forms an imownolegicsl
complex with an epitope of phospho-tau;

- a wonoclonzl asptibady {secondary entibody) which spocifically
recognizes phospho-tau;

- a marker sither for specific tagging or coupling with said scoondary
antibody;

- appropriatc huffer solutions for camying out the immanological
reaction between the primary antibody and. the test sample, between
the secondary antibody and the tost sample and/or between, the bound
secondary aniibody and the marker:

- possibly, a purified phoespho-tau protein or a phospho-peptide for
standarization purposes.

The present invention further rolates to the wse of a diagnostic kit us described above for
the diffsrential diagnosis of an individaal suffering fror Alzheimer's discase versus an
fndividual suffering from another neurological disease. The present invenlion specifically
relates to the use of a diagnostic kit as described ubove for the diffetential diagnosis of an
individual suffering frem Alzheimer’s discase versus an individual suffering from DLB,
versus an individual sullering fiom PD withowt dementia, versus an, individual suffering
from MSA and/or versus an individual suffering from PSP,

The invention also relates to g method to screen or monitor the sffect on an individual of
compounds which prevent or ireat Alzheimer’s diseage, detmentiz with Lewy hedies,
Parkinson’s discasc without dementia, multi-systemn atrophy and/or progressive

supranuclear paly.

Throughout this specification and the claims which follow, untess the context requites
otherwise, the word “comprise”, and variations such as “corprises” and “comprising”,
will be understood to fmply the inclusion of 4 stated integer ot step or group of stated
integers or steps but not to the exclusion of any other integer or step or group of hitegers
or steps.
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The present imvention will now be illustrated by reference to ibe following examples that
sct forth particularly advantageous embodiments. However, it should bs noted that thess

examplos are illustrative and can not be construed as to restrict the invention in any way.
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EXAMPLES
Subjects and methads

14 university centers involved in CSF research were contacted to parlicipate in a
multicenter study. Each eenter was requested to include 508 ul CSF of exactly 10 AD
patients (McKhaon et al., 1584) snd & minimum of & samples from patients with LB
(MeKetth et al., 1996) or FID (Anonymous, 1994). Bight centers complicd with these
conditions. If CSF was available from patients with PSP (Golbe et al, 1993), CBD (Rinne
et al., 1594) and multiple system atrophy (MSA) (Colosime et al., 1935) they were also
ncluded in the study. Age-matched controls without newrclogical and coguitive problems
and Parkinson's discase (FD) without dementia (Langsion & al., 1992) were included if

10 samples were available per center,

The study was performed on USF samples available for research plposas and if required
the protocol was reviewed and approved by the local Independent  Bthies
Committee/Instimtional Review Board (IBC/IRB) prior te the study start.

Samples were collected in polypropyienc (ubes using humbar puncture. Because it has
been demonstrated thai freeze-thawing seriously affects [-amyloidy (AB42) levels
(Andreasen et ul,, 1999h; Vanderstichele et al,, 1998) the number of freere-thaw cyeles
was documented. CSF sumples that contained > 300 red blood cclls per micraliter were
oot included,

Al determinations were performed at Innogenetics (Gent, Belgiwm) using standard kits
for CSF-AB42 (K-1080, tmogenetics) (Andreasen et s, 1999b; Vanderstichels ct al.,
1998), 0Tau (K-1032, Innogenetics)(Vandermeeren cf al,, 1993; Blennow et al,, 1993;
Van de Voorde et al., 1995) and a rescarch version of the INNOTEST PHOSPHO-TAT.
The phospho-tau kit is developed using a buman-specific antibody, HT7, for capluring
and a phospho-threonine-181-specific antibody, AT270, for detection {Goedart ot al.,
1994). As a standard, a synthetic peptide {Ac-
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PisaRGAAPPCGQKGQANATRIPAKTPPAPK T(1)PPSSGE 157-NHz) with, the
corrcsponding threonine 181 phosphoryluted was used. The reliability and performance
of the phospho-tan assay was monitored using 5 poaled CSF samples, covering the

performance range of the assay.
Statistical methods

Normal distribution of C8F-tau, AB42 and phospho-tan were fcsted using the Shapiro-
Wilk test and if narmality was rejected, non-parametric (Eruskal-Wallis) tests were usad
for comparison. For comparisens with the AD or control group, p-values were adjusted
nsing Punn®s nultiple comparison test. Receiver operating surve {ROC) analysis was
used to examine the diseriminatery power of tmn and phospho-tau hetween AD and
controls, DLE, ¥ID or Packinson-related condiGons, vespectively (Hanley and McNed,
1983). Possible correlalions were determined with the Spearmen rank correlation

coeffieient.
CSI-phespho-tan levels in the different scurologicsl disease grenps

Overall 294 CSY samples were collected from & centers. Transportation of CSI7 samples
from. one cenfer fook longer than 5 days and samples were fhawed during transportation.
Consegquenily, new aliguots of these CSF samples were reshipped, apart from one C5F
sample (FTD). Five sanrples from center 2 (5 FI'D) and 5 from center 8 {5 PD) were also
pot assayed because the amount of CSF that was shipped was not sulficient to perform all
tests. In summary, 283 CSF samples fom the different Jiagrostic groups (44 controls, 80
AD, 43 DLB, 68 FTD, 15 P13, 15 PSP, 16 MSA and 5 CBD) were assuyed for at least ane
of the hiochemical markers (soe Table 1). CSF samples were collected between 1985 and

1999. The percentage of males in the group of patients with DLB is high, as sxpected.

The levels of phosphe-tau and their confidence Intervals were determined on five QC
samples which were used (o monitor the performance of the phospho-tan tests. Values for

ail (C samples fell within the established criteria (results not shown).
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Center offects were observed for AB42 and tau, but not for phaspho-tau in the AD group.

An cffect of freeze-thawing was observed (p=0.0001) for AB42, but not for tau and
phospho-tau and was pariicularly pronounced in the AD and DLB groups. The effect was
further confirmed in the analysis of CSF from conter 03. These samples have boen
agsaved previously on site for both tau and AB42 and wore ro-assuyed at Innogenatics
(Gent, Belgium) after two frecze-thaw cycles. An averall 20% reduction of CSF-AB4Z

was phserved in 8 of the 10 control samples.

No effect of age on the different markers wus observed in any of the dizgnostic groups.
No significant correlation was tound between a biomarker and MMSE 1 the male or
female AD group or the total AD group, except for tau and MMSE in the total group
(Spearman, =-0.275[-0.491, -0.039], p=0.01). ApoE genotype did not comelate with
CSF-tau ot CSF-phospho-tau Icvels, while a significant corrclation was observed for

CSF-AB42 (Spearman, r=0.263 [-0.434, -0.093], p=0.003).

Kormality wus rejected for Afi42, tau and phospho-tan in &ll groups and thus apalyscs
were performed vsing non-paramgctric tests (Table 1), Significantly increased CSF-tan
levels were present in the AD (p<0.001) and FTD group (p<0.05) compared lo the confrol
group. Although C8F-tau levels were inercased in FTD, levels were significantly higher
in the AD group (p<0.(1). Uzing PSP as a reference group, in addition to AD and FTD,
CBED had significanily higher CSF-tau levels (p=0.03). For phospho-tau a similar pattern
wag vbserved when AD and controls were used io compare. Significantly decreased AG4Z
levels are only observed in the AD {p<0.001) and DLE group (p<0.05) compared to the
confrol group and comparing Alj42 levels of all groups with the AD group shows a
clearly significant difference between AD and FTD (p<0.001). Since in 1l the Parlanson-
rclated conditions, except CBD, mean levels of hiomarkers were within the normal range,

these groups were trested as one group in the subsequent analysis.

The strong correlation between tau and phespho-tau for all patients, independent of the
diagnostic group (y=0.75x+4.6, r=0.904, p<0.001} suggesls that the discrimiration
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between AD and other groups obtained with tan can also e obtained with phespho-fan.
Using RO analysis, the disoriminative power of total tau with that of phosphe-tan was
compared. A significant difference befween tau and phospho-tan was observed for
discriminating AD versus FTD snd AD versus DLB, while no difference was obscrved
for AD compered to controls or io the Parkinson-related condifions {Table 2} Since
males arg overrepresented in the DLB group, the ROC anzlysis was also performed for
male AD versus male DLB with an AUC of 0.800 + 0,057, cotuparable ie females and

males together.

Using the previeusly established discrimination line that combines CSF-tau and CSF-§-

amyloids (Afs = 240 + 118 taw) (Bulstaert et al., 1999), the sensitivity (98% {CL 91-
99%)) and specificity for the contral population (73% {CI 56-85%)) was comparabls to
the previous studies. The specificity of this discrimination line for FTD is 77% {Cl 66-
85%)), for DLB 67% (C1 52-80%) and for the Parkinson-related cenditions 68% (C1 50-
21960,
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CLAIMS

1) A method for the diffcrential diagnosis of an individual suffering from Alzheimer's

2

3)

4

disease versus an individual suffering from another neurclogical disease

characterized that phospho-tau is used as a neurological marker.

A mcthod according to claim 1 comprising the steps of.

- determining the level of phosphe-tau in said individual;

- inference that said individual is suffering from a nourological discase other
than Alzheimer’s disease by comparing the obtained level of phospho-tau
in said ndividual with the Jevel of phospho-tau in individuals suffering
fom Alzheimer’s disease, whereby a decreased level of phosphio-tau being
an indieation that said individual is suffering froin a nourological disease

other than Alzheimer’s disease.

A method according to any of claims | o 2 further characterized thal an individual
suffering (rom Alcheimer's disease is differentially diagnosed versus an mdividual
sufferivg from dementia with Lewy bodies, versus an individual suffering from
Parkinson’s disease without dementia, versus an individual sutforing fom owlu-
system atrophy and/or versus an individual suffering from progressive supranuclear

palsy.

A method according to claim 3 comprising the steps of:

- determining the lcvel of phospho-tau in said individuai,

- inference that said individual is suffering from dementia with Lewy
bodies, from Parkinson’s disease without denrentia. from mulii-system
atrophy and/or from progressive supranuclear palsy by comparing the
abtained level of phospho-tau m said mdividual with the level of phospho-
ran in individusls suffering from Alzheimer's disease, whereby a
decreased level of phospho-tan being an indication that sald individual is

sufferimg from dementia with Lewy bodies, Gom Parkinson’s disease
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without dementia, from multi-sysicm atrophy and/or from progressive

supranuclear palsy.

A method according 10 any of claims 1 to 4 further characterized {hat said method is

cairied Out /n vitre, on 4 samplc obtatned from said individual.

A melhod according to claim 5 further characterized that szid samplc is taken from

the cerchrospinal fluid or fram blood derivatives of said individual.

A methed according to clatm 6 farther charactenced that sai¢ meihod comprises the

stops oft

obtaining a cerchrospital fluid sample from sald indtvidualy

determining the level of phospho-tuu in said cerchrospinal fluid sample;
inference that said individual is saffering from a neurclogical disease other
than Alzheimer’s disesse such as dementia with Lewy bodies, Parkinson’s
disease withoul demeniia, multi-system atrophy uodior progressive
supranuclear palsy by comparing the obtained level ot phospho-tau in the
verebrospinal fluid sample of said individual with the level of phospho-tau
in & cerebrospinal fluid sample of individuals suflering frons Alzheimer’s
disease, whereby a decreased level of phospho-tau being an indication that
spid individual is suffering from a neuwrological disease other than
Alzheimer’s disease such as dementia with Lewy bodies, Yarkinson’s
disease withont demoentia, multi-systom atraphy andfor progressive

supranucloar palsy.

8) Method according to any of claims 1 to 7 further characterized that the level of

phospho-tau is detenmined immunclogicaly, making use of an antibody that

specifically recognizes phospho-taa.
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9) Use of phospho-tau as & newclogical marker fox the manufacture of a dlagiostic kit
for the differcotial diagnosis of an individual suffering from Alzheimer's discese

versis an individual suffering from another neurclogical disease.

10} Use of phospho-tau as a ncurological marker for the manufacture of a diagmostic kit
for the differential diagnosis of an individual suffering from Alzheimers diserse
versus an individual suffering from dementia with Lewy bodies, versus am individual
suffering from Parldnson’s disease without dementia, versus an ndividual suffering
fromr muhi-system atrophy sud/or versus an individual suffering from progressive

supranuciear palsy.

11} Use of art antibody that spocifically recognizes phospho-tau for the manufacture of a
diagnostic kit for the differential diegnosis of an individual suffering frem

Alcheimer's disease versus an todividual suffering from ancther neurclogical disease.

12} Use of an antibody that specifically recognizes phospho-tan for the mavufacturs of 2
dizgnostic kit for the differentizl disgnosis of an individual suffering from
Alzhcimer's disease versus an individual suffering from dementia wiih Lewy badies,
versus an mdividual suffering from Parkinson’s discase without dementia, versus an
individual suffering from multi-system atrophy and/or versus an individeal suffering

progressive supranuclear palsy.

13 A disgnostic kil for use in the dilferential diagnosis of an individual suffering from

Alzheimer's disease versus an individual sufferng from another neurological disease,

14} A diagnostic kit for usc in the differential disgnosis of an individual suffering from
Alzheimer's disease versus an individual suffering from dementia with Lewy badies,
versus sy iudividual suffering from Parkinson's disease without dementia, versus an
individual suffexing from multi-sysiem atrophy and/or versus an individual suffering

progressive supranuclear palsy,
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15} Method to soreen or monitor the effsct on an individual of compownds which prevent
or treat Alzheimer's disease, demeniia with Lewy bodies, Parkinson's disease
without dementia, multi-systemn atrophy and/or progressive supranuclear palsy, said
meihod comprising the step of detemmining the level of phospho-tau in said

individual.
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