92

208.8 ( 9.1 )
65
®)
6 7
Thunb.
12-13

6%

(8)

ollaceae

(1-4)

Lonicera japonica

9

1011



S500A.D.

659A.D.

\973A.D.
|

1061 A.D.

1108 A.D.
1406 A.D. |

12|49A.D.
|
|

1505A.D.
1848 A.D.

Fig. 1

1593 A.D.



1406 A.D.

Fig. 2

1200A.D.

1505A.D.

1593 A.D. \
/ 1694 A .D.

1848 A.D.
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16
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14

23
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16

24

11

24

10

14

11



16

25

10



16

1



25




15,26
7

Lonicera japonica Thunb.
3-8 2~3

3~4

1971 27
Lonicera hypoglauca Miq.

3~10 2~35 0.5~1.0
5 3.5~4.5 ? 2

300~1500
Lonicera acuminata Wall.

o~7 2~3 0.8~1.2 ? 1-25
5 1

2000~3000

13



Lonicera apodantha Ohwi.

2~4
1~15 0.38~0.6 2
0.18 4 2
2800~3000
Lonicera kawakamii Masam.
1~2
0.6~1.2
0.3~0.5 0.4~0.5
5 5
2
3500~3900
Lonicera macrantha Spreng.
4~11
4.5~7 2 4
5
Lonicera oiwakensis Hayata
1-2 2.5 15
02~03

14



4~5

0.6

1500~3000

15

0.1

0.25



2004 Caprifoliaceae

Lonicera japonica Thunb. Lonicera hypoglauca
Miq. Lonicera confusa DC. Lonicera dasystyla
Rehd.
1 1.3 55cm 2 3mm
10 33 2
4 4 20
1 mm
5
5 1 1
6 45pum
2 1 5cm 0.8 2mm
8 40 60 176 p m 7 10
1 2
3 1.3 5cm 0.5 2mm
20 100
3 5 32 150 ym
4 25 4cm 1 25mm

10 18 2 20 50

16



52 130 y m

7:2525

65 160y m 4 9
60 70pu m
3
6 45pum
10 30 2 4
2 6 80 700 pm
4 20 30 80 um
25 64y m
05¢ 5mL
1mL chlorogenic acid
1mL 1mg
SuL
365 nm
Ry
chlorogenic acid

17

40:60:1

2



g

mm x 15 25cm

Crad.

chlorogenic acid

6~8

10 mL

1 mL/min

28

10 mg 50 mL

10

330 nm 4 6

10u L

My
mg T

Alangium chinenses Harms

0.8~1.5 6~8

Cestrumnoturnum L.

) 4

Bauhinia hupehana

Jasminum lanceolarium

18



Roxb. 4

5 Jasminum
sinense Hemsl Jasminum nervosum Lour

Cymbaria dahuria L.

19



29

linadlool
geraniol citronellol a-
decand jasmone neralidol

ledol 3 - 3-ionone O - d-cadinene

chlorogenic acid

Isochlorogenic acid myristic acid

pamitic acid loganic acid
30
luteolin ? 7-O-3 -D

luteolin-7-O-f3 -D-galactoside ? quercetin

-3-O-3 -D- ?  quercetin-3-O-3 -D-glucoside
hyperoside ? ? ?

31
14 0.25 ppm

175.8 ppm 9.21 ppm



34
35
36
?
38
Kwak
?
43 o)
a4

21

37

42

1:

20

40

32

33
?
orphan virus
2
" IL-2
?
CCl,
GPT

39



53

46

47

12-13

hCG

52

0.001~ 10 p mal/L

51

43,45

2.5 gkg

48-50

53



180 mg/kg 5254

1/6

55

23



luteolin

2-(3,4-Dihydroxyphenyl)-5, 7-dihydroxy-4H- 1-benzopyran-4-one

CisH100s 286.24

333-335
Gentianopsis paludosa
Valerlana amurensis Lonicera
japonica Arachis hypogaea Soartium
junceum Antirrhinum majus

Capsdl Jobursa ?

24



Kim  Xagorari LPS
Ueda
TNF-a

5x10°% M

55

57

55

57

NKLY

57 2 C

58

25

2x10*M



250 p mol/L

60

61

26

59

200



(62)

acquisition (consolidation ) ( retrieval )
(63)
Acetylcholine
Drachman Leavitt 1974 acetylcholine
Ach scopolamine
(69 Quartermain  Leo scopolamine
Ach )
Worms M, pirenzepind®  Glicks

mecamylamine MECA ©”
Walsh AF64A
Ach

27



SCOP

Norepinephrine
Pisa Fibiger norepinephrine
(69)
(locus ceruleus)
( norepinephrine) dopamine (3 -hydroxylase

(70)

Zis 6-OHDA nigro-striatal bundle

(71)

striatum amygdaa
2 amygdda B -
propranol ol amygdda
propranolol (73)
Serotonin
Ara
(dorsal raphe nucleus) (serotonin)
" Essman serotonin
") serotonin
p-chloroamphetamine serotonin
() cycloheximide
serotoninergic system cholinergic
system (76)
5-HT 5-HT 4

8-OH-DPAT (77

28



serotoninergic neurotoxin 5,7-DHT neocortex

(78)

acetylcholine, norepinephrine  serotonin

(' excitatory amino acid)

enkephalin



(79)

2kg

Caprifoliaceae

Lonicera japonica Thunb.

50%
LF 7009 35
LFc 56.8 g 8.1 LFe
649 0.9 LFb 148 ¢
21 LFw 6229 88.9
2 kg
50%
LF, 35%
LFc, 8.1% ‘ \
LFe, 0.9% ‘
LFb, 2.1%

Fig. 3 LFw, 88.9%



1 RO
300 500 mgkg p.o.
50 100 mg/kg p.o.
2 luteolin RO
5 10mgkg p.o.

scopolamine  hydrobromide
SCOP scopolamine methylbromide  M-SCOP Mecamylamine
MECA  5,7-dihydroxytryptamine 5,7-DHT  6-hydroxydopamine
6-OHDA ethylcholine aziridinium  AF64A Sigma

SCOP sdine 0.5mgkg i.p. 0.01 mg/20 y/brain i.c.v.
M-SCOP sdine 0.5mg/kg i.p.
6-OHDA 5,7-DHT sdine 05 vitC
250 pg/20 W/bran  i.cv.
AF64A NaNO, 1 N HCl pH 7.4 3ug/20
p/bran i.cv.

MECA sdine 0.03 mg/20 W/brain  i.c.v.

31



Scopolamine hydrobromide  SCOP  muscarinic receptor antagonist
Mecamylamine MECA nicotinic receptor antagonist
Scopolamine methylbromide M-SCOP Periphera cholinergic antagonist
6-hydroxydopamine 6-OHDA catecholaminergic neurotoxin
Ethylcholine aziridinium AF64A cholinergic neurotoxin

5,7-dihydroxytryptamine 5,7-DHT serotoninergic neurotoxin

Sprague-Dawley SD
300 350 23t1

12 12 (08:00 20:00
) 8

Coulbourn Instruments
U.S.A Shuttle Box
26%26%x30 cm
20W

32



1.5 mm

160 cm 50cm 15 mm
(80) 11 cm 22 ¢m

1cm 23+ 1

A B C
Columbus  Instruments VIDEOMEX-V video tracking  Video
Camera Video monitor  Columbus Instruments International Co.

Columbus Instruments Water Maze Program

an
L

Fig. 4



Passive avoidance response

1
90
2
1mA 2sc
5
3 24
gep-through latency STL
5 300
(81)
Morris Water Maze (82:83)
1
B 4
2 30
30
30
0 3
spatial performance
2
60



reference memory

(89)

3
A.
1cm 120
reacquisition
B. 5
120
retrieval

working memory



12 3 4 5 12 13 14
Passive avoidance

Water-maze (spatia performance test)
Water-maze (reference memory test)

Water maze (working memory test)

Fig.5
scopolamine
300 500 mgkg 50 100
mg/kg 60 24
30 SCOP 0.5
mg/kg .. vehicle
scopolamine methylbromide
50% 50 100
mg/kg 60 24
30 SCOP
0.5 mg/kg M-SCOP 0.5 mg/kg



M-SCOP 0.5 mg/kg

ethylcholine aziridinium
pentobarbital 45 mg/kg i.p.
bregma 09 mm

1.5 mm 3.6 mm AF64A 3
pg/20 pl/brain  i.cv. 10
AF64A vehicle
60 50 100 mgkg

pentobarbital 45 mgkg i.p.
bregma 0.9 mm
1.5mm 3.6 mm AFG4A  3pg/20
W/brain icv. 57-DHT 250 pg/20 l/brain i.cv. 6-OHDA 250
pg/20 W/brain i.cv. AF64A
10 5,7-DHT 6-OHDA 14

AF64A 5,7-DHT 6-OHDA
vehicle 60 5 10mgkg

37



muscarinic

scopolamine  nicotinic mecamylamine

pentobarbital 45 mg/kg i.p.
bregma 0.9 mm

1.5mm 3.6 mm

SCOP 0.01 mg/20 y/brain icv. MECA 0.03 mg/20 pl/bran
i.Cv. vehicle

60 5 10 mgkg



005

repeated measures anaysis of variance

P

0.05

Kruska-Walis
Mann-Whiteny U-test

data one-way ANOVA
Dunnet's test

Independent-Sample T Test
0.05



scopolamine

scopolamine
LF 300 500mgkg 60
30 SCOP05mgkg

p<0.01 ( Fig. 6)



300 r

250 |
5 200 |
o
®
N 150 B
(@)
=)
o
S 100}
g "
50 F T
* %% #:#
0 i NN
VEH VEH 300 500
' LF (mg/kg)
SCOP

Fg. 6 Effect of 50% ethanol extract of Lonicerae Flos (LF, 300 and 500
mg/kg, p.o.) on the impairment of passive avoidance performance
induced by SCOP (0.5 mg/kg, i.p.) in rats. *** p<0.001 compared with
VEH group. ## p<0.01 compared with VEH/SCOP group. N=8.

a4



scopolamine

60
LFc 100 mgkg LFe 50 100 mgkg
LFb 50 mg/kg LFw 50 100 mg/kg
30 SCOP 0.5 mg/kg
p<0.05 p<0.001 100 mg/kg

p<0.001 Fig. 7

42



300 r

250

200

150 |

100 |

Step-through latency (sec)

50 | #H # 4 #
T T - T T

#
* %%
0 s 7 N N
VEH VEH 50 100 50 100 50 100 50 100
| LFc LFe LFb LFw (mg/kg)

SCOP

Fg. 7 Effect of fractions of Lonicerae Flos (LFc, LFe, LFb, LFw)(50 and
100 mg/kg, p.o.) on the impairment of passive avoidance performance
induced by SCOP (0.5 mg/kg, i.p.) in rats. *** p<0.001 compared with
VEH group. # p<0.05, ### p<0.001 compared with VEH/SCOP group.
N=8.



30
M-SCOP 0.5 mg/kg
60

SCOP

scopolamine methylbromide

50 100 mg/kg



NS

NS

X
e

X
S

X
%

<
Q

Q
X

Step-through latency (sec)
H
3

100 |
T
0 r T
T T
0 [ |
VEH VEH 50 100 VEH 50 100 (mg/kg)
' LFe LFe
SCOP SCOP
M-SCOP

Fig. 8 Effect of M-SCOP (0.5 mg/kg, i.p.) on the reversal from SCOP (0.5
mg/kg, i.p.)-induced impairment of passive avoidance performance
treated with LFe (50 and 100 mg/kg, p.o.) in rats. NS:Non significant.
N=8.



ethylcholine
aziridinium
AF64A 3 pg/20 Wl/brain  i.cv.
10 p<0.01
Fg. 9 100 mg/kg
AFB4A 3 ug/20 pl/brain  i.c.v.

Fg. 9
AF64A 3 pg/20 W/brain  i.cv.
12
Fg. 10 11 12
50 100 mg/kg 50 mg/kg AF64A
Hg.
10 11 AF64A

Fg. 12



o]

200 |

Step-through latency (sec)
z

100 }
#
50 | _ -
* %
; .
Sham VEH 50 100
' LFe (mg/kg)

AF64A

Fg. 9 Effect of LFe (50 and 100 mg/kg, p.0.) on the impairment of
passive avoidance performance induced by AF64A (3 pg/20 pl/brain,
I.cv.) in rats. N=8 ** p<0.01 compared with Sham group. # p<0.05
compared with VEH/AF64A group. N=8.

a7



120
—-0— Sham

—— AF64A

—a—  AFB64A+LFe 50 mg/kg

90 b —&— AF64A+LFe 100 mg/kg
o 60}
£
|_
30
O 1 1 1 J
1 2 3 4
Days

Fg. 10 Effect of LFe (50 and 100 mg/kg, p.o.) on the impairment of
gpatial performance induced by AF64A (3 pg/20 pl/brain, i.c.v.) in rats.
** n <0.01 compared with Sham group. ## p<0.01compared with AF64A
group. N=8.



a (o]
g o o
T T \

Time spent in target (sec)
w
(@)

20 |
#
10 | -
0 E—
Sham VEH 50 100
| LFe (mg/kg)
AF64A

Fg. 11 Effect of LFe (50 and 100 mg/kg, p.o.) on the deficit of reference
memory induced by AF64A (3 pg/20 pl/brain, i.c.v.) in ras. * p<0.05

compared with Sham group . # p<0.05, compared with AF64A group.
N=8.

49



1 San

Em AFAA

AF64A +_Fe50mgkg
AFB4A +_Fe100mgkg

8

Time to hidden platform (sec)
o) 3

Reecquigtion Retrievd

Fg. 12 Effect of LFe (50 and 100 mg/kg, p.o.) on the deficit of working
memory induced by AF64A (3 pg/20 pl/brain, i.c.v.) in rats. * p<0.05
compared with Sham group. N=8.



catecholamine 6-hydroxydopamine

catechol ami 6@HDA 250 ug/20 pl/brain

I.C.V. 14
p<0.001 Fig. 13 5 10 mg/kg
6-OHDA 250 pg/20 pl/brain i.cv.
FHg. 13

catechol ami 6@4DA 250 ug/20 p/brain

I.C.V. 16
Fig. 14 15
Fg. 16 5 10 mg/kg 10 mg/kg
6-OHDA
Fig. 14 6-OHDA
Fg.15 16

51



250 |

5200-

o)

8

= 150 |

(@)]

-

o

S 100}

o

m * %% T
a)_

B T

0

Sham VEH 5 10
' luteolin  (mg/kg)

6-OHDA

Fg. 13 Effect of luteolin (5 and 10 mg/kg, p.o.) on the impairment of
passive avoidance performance induced by 6-OHDA (250 pg/20 pul/brain,
I.c.v.) inrats. *** p<0.001 compared with Sham group. N=8.
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120 1

—O0— Sham
—e— 6-OHDA
100 t *k*x —h— 6—0HDA+IuteoI|n5mg/kg
—4&— 6-OHDA+uteolin 10 mg/kg
80 |
g 60
£
l— * k%
40
Hitt
20 }
0 1 1 1 J
1 2 3 4
Days

Fg. 14 Effect of luteolin (5 and 10 mg/kg, p.o.) on the impairment of
gpatial performance induced by 6-OHDA (250 pg /20 pl/brain, i.c.v.) in
rats. *** p<0.001 compared with Sham group, ### p<0.001 compared
with 6-OHDA group. N=8.



a (o]
g o o
T T \

Time spent in target (sec)
w
(@)

20 |
T
10
* T
B 7
0

Sham VEH 5 10

luteolin  (mg/kg)

6-OHDA

Fg. 15 Effect of luteolin (5 and 10 mg/kg, p.o.) on the deficit of reference
memory induced by 6-OHDA (250 pg/20 pl/brain, i.c.v.) in rats. * p<0.05
compared with Sham group. N=8.



1 Sham

EEE 6-OHDA
6-OHDA + luteolin 5 mg/kg
6-OHDA + lutedlin 10 mgkg

8

Time to hidden platform (sec)
8 3

Reacquigtion Retrievd

Fig. 16 Effect of luteolin (5 and 10 mg/kg, p.o.) on the deficit of working
memory induced by 6-OHDA (250 pg/20 pl/brain, i.c.v.) in rats. N=8.



5, 7-dihydroxytryptamine

57-DHT 250 pg/20 pl/brain  i.cv.
14
p<0.001 Fig. 17 5 10 mg/kg
5,7-DHT 250 pg/20 pl/brain  i.cv.

Fg. 17
57-DHT 250 pg/20 pl/brain  i.cv.
16
Fg. 18 19 20
5 10 mgkg 5,7-DHT

Fig. 18 19
20



300

250 | T
> 200 |
o
T
= 150}
(@)]
>
o
% 100 |
m * %% T T
50 |
0 -
Sham VEH 5 10
' luteolin  (mg/kg)

5, 7-DHT

Fg. 17 Effect of luteolin (5 and 10 mg/kg, p.0.) on the impairment of
passive avoidance performance induced by 5,7-DHT (250 pg/20 pl/brain,
I.c.v.) inrats. *** p<0.001 compared with Sham group. N=8.

57



—-<0— Shan
—— 57-DHT
100t —A— 57-DHTHuteolin 5 mgkg
—«&— 5,7-DHT+utedlin 10 mg/kg
&) L
*
@ 60}
£
|_
40 L
20 L
0 1 1 1 J
1 2 3 4
Days

Fg. 18 Effect of luteolin (5 and 10 mg/kg, p.o.) on the impairment of
gpatial performance induced by 5,7-DHT (250 pg/20 pl/brain, i.c.v.). in
rats. * p<0.05 compared with Sham group. N=8.



Time spent in target (sec)
W
o

20 }
10 | T T
0 I

Sham VEH 5 10
| luteolin  (mg/kg)
5,7-DHT

Fg. 19 Effect of luteolin (5 and 10 mg/kg, p.o.) on the deficit of reference
memory induced by 5,7-DHT (250 pg/20 pl/brain, i.c.v.) in rats. * p<0.05
compared with Sham group. N=8.
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120
/1 Sham

E 5 /-DHT
5,7DHT + luteolin 5 mg/kg
5,7-DHT + luteolin 10 mg/kg

(]
o

Time to hidden platform (sec)
8 3

Reacquisition Retrieval

Fg. 20 Effect of luteolin (5 and 10 mg/kg, p.o.) on the deficit of working
memory induced by 5,7-DHT (250 pg/20 pl/brain, i.c.v.) inrats. * p<0.05
compared with Sham group. N=8.



ethylcholine aziridinium

AFB4A 3 pug/20 W/brain  i.cv.

10 p<0.01
Fig. 21 5 10 mgkg AF64A
3 ug/20 pl/brain  i.c.v.
Fig. 21
AFB4A 3 pug/20 W/brain  i.cv.
12
Fig. 22 23
Fig. 24 5 10 mg/kg AF64A
Hg.
22 23 AF64A

Fig. 24
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-]

200

Step-through latency (sec)
g

100 }
ikid H
"
50_ T
* %
, |

Sham VEH 5 10

luteolin  (mg/kg)

AF64A

Fg. 21 Effect of luteolin (5 and 10 mg/kg, p.o.) on the impairment of
passive avoidance performance induced by AF64A (3 pg/20 pl/brain,
I.c.v.)inrats. ** p<0.01 compared with Sham group. ## p<0.01 compared
with VEH/AF64A group. N=8.
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—-O— Sham
—0— AFB4A
100 } —A— AF64A+Luteolin 5 mg/kg
—&— AF64A+Luteolin 10 mg/kg
&) =
\q-_; 60 B *k*
£
|_
40 =
0 o
Hi#
0 1
1 2 3 4

Days

Fg. 22 Effect of luteolin (5 and 10 mg/kg, p.0.) on theimpairment of
gpatial performance induced by AF64A (3 pg/20 pl/brain, i.c.v.) in ras.
*¥** p<0.001 compared with Sham group. ## p<0.01, ## p<0.001
compared with AF64A group. N=8.



a (o]
g o o
T T \

Time spent in target (sec)
w
(@)

20
10 T f fﬁl’
0 I

Sham VEH 5 10
| luteolin (mg/kg)
AF64A

Fg. 23 Effect of luteolin (5 and 10 mg/kg, p.o.) on the deficit of reference
memory induced by AF64A (3 pg/20 pl/brain, i.c.v.) in rats. ** p<0.01

compared with Sham group. # p<0.05, compared with AF64A group.
N=8.



1 Sham

Em AFAA
AF64A + |uteolin 5 mg/lkg
AF64A + luteolin 10 mg/kg

L

Reacquigtion Retrievd

8

Time to hidden platform (sec)
8 3

Fg. 24 Effect of luteolin (5 and 10 mg/kg, p.o.) on the deficit of working
memory induced by AF64A (3 pg/20 pl/brain, i.c.v.) in rats. * p<0.05
compared with Sham group. N=8.



muscarinic

scopolamine
muscarinic SCOP 0.01 mg/20
p/brain i.cv.
p<0.01 Fig. 25 10 mg/kg
muscarinic SCOP 0.01 mg/20
p/bran i.cv. Hg.25
muscarinic SCOP 0.01 mg/20
pl/brain i.cv.
p<0.001 Hg. 26 10 mg/kg
muscarinic SCOP 0.01

mg/20 pl/brain i.cv.
Fg. 26



Hit
300 l
250 T

200

150 |

100 |

Step-through latency (sec)

**

50 | T

Sham VEH 5 10

luteolin  (mg/kQ)

SCOP

Fg. 25 Effect of luteolin (5 and 10 mg/kg, p.0.) on the impairment of
passive avoidance performance induced by SCOP (0.01 mg/20 pul/brain,
I.c.v.) inrats. ** p<0.01 compared with Sham group, ##.p<0.01 compared
with VEH/SCOP group. N=8.
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—-0— Sham

—e— SCOP
120 —A— SCOP+Lutedlin 5 mg/kg
t —4&— SCOP+Luteolin 10 mg/kg
100 |
g 7|
@
£
= 60}
40 B
Z) 1
1 2 3 4
Days

Fg. 26 Effect of luteolin (5 and 10 mg/kg, p.o.) on the impairment of
gpatia performance induced by SCOP (0.01 mg /20 pl/brain, i.c.v.) in rats.
*¥** p<0.001 compared with Sham group, ## p<0.01 compared with
SCOP group. N=8.



mecamylamine

nicotinic

p/brain i.cv.
p<0.01 Fig. 27
nicotinic

p/bran i.cv.

nicotinic
ul/brain i.cv.

p<0.01 Fig. 28
nicotinic

mg/20 pl/brain
Fg. 28

I.C.V.

69

nicotinic

MECA 0.03 mg/20

5 10 mg/kg
MECA 0.03 mg/20
Hg. 27
MECA 0.03 mg/20

5 10 mgkg
MECA 0.03



300
250 T

200

—|§

150 |

4|§

100 |

Step-through latency (sec)

50 |

**

Sham VEH 5 10
| luteolin (mg/kg)

MECA

Fg. 27 Effect of luteolin (5 and 10 mg/kg, p.0.) on the impairment of
passive avoidance performance induced by MECA (0.03 mg/20 pl/brain,
I.c.v.) inrats. ** p<0.01 compared with Sham group, ## p<0.01 compared
with VEH/MECA group. N=8.
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—-O=— Sham
—&— MECA
—A— MECA+Luteolin 5 mgkg
—0— MECA+Luteolin 10 mg/kg

120

**

100 |

Time (sec)

20r

Fg. 28 Effect of luteolin (5 and 10 mg/kg, p.0.) on the impairment of
gpatial performance induced by MECA (0.03 mg /20 pl/brain, i.c.v.) in
rats. ** p<0.01 compared with Sham group, # p<0.05 compared with
MECA group. N=8.
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(87)

(87)

(6-7)

®)  Drachman

SCOP
(69 Quatermain  Leo

cortex hippocampus striatum

(65)

SCOP
SCOP
SCOP

72

Leavitt

SCOP

SCOP



100 mgkg SCOP
SCOP
Wenk 1989
(89)
M-SCOP M-SCOP  methyl group hydrogen
blood-brain-barrier
(90)
SCOP M-SCOP
Beninger 1985
AF64A
hippocampus  frontal cortex
D AFB4A 3 ug/20 pl/brain  i.cv.

10

73

12



Beninger D

AF64A

AF64A
(92
catecholaminergic system
6-OHDA
catecholaminergic system Pan  Narang
catecholaminergic system 6-OHDA
93-94
catecholamine 6-OHDA 250 ug/20
u/brain i.cv. 14
16
Pan  Narang 95,94
10 mg/kg 6-OHDA

serotonergic system 5,7-DHT

74



serotonergic system
Pated  Ricaurte serotonergic system
5,7-DHT
9% serotonergic system
5,7-DHT 250 ug/20 p/brain  i.cv. 14
16
Patel  Ricaurte

95-96

5, 7-DHT

AF64A
Beninger
AF64A
hippocampal frontal cortex

(91)

AF64A 3 pg/20 pl/brain  i.cv. 10
12
Beninger

©D AF64A

10

75



mg/kg catecholaminergic system

muscarinic
SCOP nicotinic MECA
Eric SCOP
®7 muscarinic
SCOP 10 pug/20 pl/brain  i.c.v.
Eric ®7) 10 mg/kg
muscarinic SCOP
Decker
nicotinic MECA
(%) nicotinic
MECA 30 pug/20 pl/brain  i.cv.
Decker (%8)
nicotinic MECA

muscarinic nicotinic
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catecholaminergic system

muscarinic nicotinic



SCOP
M-SCOP
AF64A
AF64A 6-OHDA
5,7-DHT
muscarinic
nicotinic MECA

muscarinic nicotinic

78

SCOP

SCOP



muscarinic nicotinic

I






