)

@)
(3(4)
(amyloid 13-peptide)
(56 (cortex) (hippocampus)
senile plaque
(neurofibrillary tangles) (79
(10)
(11)
(12)
scopolamine (13)(14)
(15)
- (catalpol)



Scopolamine
Amyloid [3-peptide-(1-40)

peptide-(1-40) monoamine

neurotoxin 5,7-DHT dorsal raphe  serotonin
locus coeruleus  noradrenaline AF64A

acetylcholine noradrenergic

phenoxybenzamine™” 3 propranolol *®  a,

amyloid 3

6-OHDA

1

yohi mbine



(20-28)




(20)




(1)

(2)

3)

(20



(21 (22 (23) (24) (25) (26)

(27,28)




( 1) (22-28) .



Scrophulariaceae
(Rehmannia)
(2) (22-28)

(29)




( 1) (22-28)




(2) (22-28)

-10-



4 (21-28)

(1)

9o 1 @)
(2)
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3)

-12 -



-13-

12

51



Scrophulariaceae 200 3000

60 634
Rehmannia Lisosci.€X Fiscri. €t Mev. 6-8
1 1 (29-32).
- (33
4 5
4 5
4 2 2 5 5
2
5
2

-14 -



Rehmannia Joseph Rehman 1779 1831
glutinosa Purpurea 39
4
()
Rehmannia glutinosa Lisosc
20 30 cm
3 10cm 1.5 4cm
1 3cm
4 2 2
4 5 5 6 &

Rehmannia glutinosa Lisosck. f.
huei ChingenSiS (CHAO et SCHlH) Hsia ,

-15-



(36)

()
Rehmannia henryi N. E. Brown.
15 40cm
1 6c¢cm
3 18cm
5cm
1 2 2 cm
1/2 5 1
4 5cm
lcm 2
1.5cm 3 4
4 5 5 6

37
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(

(

)

)

(A)

(36)

(B)

(A)

(B)

8 24cm

6 12cm

92uni*®

-17 -

2 9cm

3 6cm

(39



(

(

)

)

(1)

2
(A)
0.5mg
(Rf=0.8)
(B)
?

- (a)

(b)?

10ul

(39

lg

120

10 ml

5ul
11
254nm

catalpol

furan

- 18-

(39

24

(36)

2~3 )

12

stachyose
catalpol

GF254

(39

Iml



(43)

(42)

(40)

(41)

(42)

ConA
(PFC)

(44)

49

-19-



ca® Mgt ATP
(46)

Cad" Mg *ATP )

(49

S180

(50)

(51)

Fe *
(MDA)

(NO) (SOD)

-20-

(52)

ATP

23 )
(49)

TBA

(LPO)



(59

NOS SOD

-21-

69 .6% ,

NO

(53

(>4

89.2%,

LPO

(56)



(45)

sitosterol carotene
[3-sitosterol, campesterol  stigmasterol 3 Reaol
A 0.0053%

D-mannitol  catalpol

(1)? : ? ?
23 ? (catapol) (dihydro-catal pol)
? (leonuride) ? (aucubin) ? A B C
D (rehmanniosideA B C D), ? (monometittoside),
? (melittoside), ? (acteoside), ?
(iso acteoside), ? (qugoside), (jioglutin) D  E,
?  (cataepolgenin), ? (purpureaside) ©?
(2) : fructose, glucose, galactose, mannitol, sucrose

,manniotriose, raffinose, stachyose, verbascose, glucosamine
(stachyose)
32.19%
(3) :Tomodaeta.® lysine,

histidine, arginine,aspartic acid, glutamic acid

Arginine 4.2%
(4) : (palmitc acid), (benzoic acid),
(phenylacetic acid), (caprylic acid), (succinic acid),
(cinnamic acid), (lauric acid)  ©?

-22-



1. (catalpal): ?  catapinoside

CISH 22010
362.45
3.
mp:207 ~209
a “p-122( )
catal pol S

HO

Fig1

1/2~2/3%

-23-



80 %

23

(61)

- 24 -

catalpol

(60)

stachyose
catal pol

(62)



(short-term
memory) (intermittent-term memory) (long-term

memory) ©

9 (sensory memory)-
(primary memory)-
(secondary memory)-

(tertiary memory)-

(acquisition) (consolidation)

(retrieval) (reacquisition)

(€5

(Table.1) ®

-25-



Table 1. (66)

1. medial tempora lobe
a diencephalon
2. (striatum)
a
b. (reflex pathway)
C. (amygdaa) (cerebellum)

( ) Cholinergic system

1971 Deutsh
(67)
Drachman Leavitt
SCOP
Quartermain Leo SCOP
neuron (69-72)
(73)
SCOP

basal forebrain  cholinergic neurons

magnocellularis (NBM)

AF64A hi ppocampal
acetylcholine
AF64A
(79 1990  Goto
meth-SCOP

- 26 -

(68)

cholinergic
SCOP
SCOP

(74)

nucleus basalis

frontal cortex
(79



(77

(7%) SCoP

( ) Catecholaminergic system

Oei noradrenergic system
(7"
NE
NE (79)
1991 Harley perforant
path-dentate gyrus synapse
NE dentate gyrus perforant path
b-
locus coeruleus(LC) perforant path
LC baseline perforant path (60
Oei  King 6-OHDA Pisa Fibiger
dorsal noradrenergic bundle (DNB) noradrenaline
6D Mason  Fibiger food
reinforced spatial delayed alternation task 6-OHDA  dorsal
noradrenergic bundle cortex-hippocampus NE  95%

6-OHDA  A10 catecholamine

delayed dternation task T-maze (food reinforcement)
(82

epinephrine
PROP PHEN b a
epinephrine ®3) b

-27-



PROP PROP (10 mg/kg) intrahippocampal
SCOP (0.32 ny/side) working memory working

memory muscarinic  b-adrenergic
(84

( ) Serotonergic system

serotonin raphe nuclei®
S>-HT
protein kinase
®9 5-HT s
( )5HTaamc &7 serotonin
(8
PCA  serotonin serotonin
one-way
PCA
PCA
serotonin serotonin PCA
5-HT,
5-HT; (89 PCA
5-HT, ritanserin
miaserin SCOP 0 5.HT,,
8-OH-DPAT three-panel task
(reference memory) hippocampus
5-HT working memory reference memory
© serotonergic neurotoxin 5,7-DHT raphe

(92)

- 28 -



(cerebral arteriosclerosis)

50m
(Alzheimer ) (MID)
Alzheimer
MID CO,
CO, MID
(93)
(94
Kogure 4
NE ®  Robinson  ?
NE (%) Calderini
? 15
NE >-HT 5-HTAA NE 5-HT

97

-29-



5-HT 5-HT 5-HT
? 5HT ? 5-HIAA
?
NE
a R NE E a ? 8.
Magnoni ? a
? NE E 9
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1. (neuropathology factor)

nucleus basalis of meynert (NBM) (senile
plaques) (NFT) 2.
(genetic factor) b-amyloid protein
Tau protein

(biochemical factor)

( estrogen) ( )
(100) AD
apolipoproten E gene-e4 (10D
basal forebrain
cholinergic neurons
hippocampus CAl neocortex  temporal
cortex frontal cortex
brain stem noradrenergic system

locus coeruleus
serotonergic system  raphe nucle
noradrenergic system  serotonergic system

hi ppocampus

neocortex

(102-103) b-amyloid protein

(104)
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1 cholinergic system
basal forebrain nucleus basalis of

Meynert(NBM) frontal cortex parietal cortex basolateral
amygdala ? (CHAT)
? (AchE)
(103 105) cholinergic system
(102,108,106) NBM frontal cortex parietal

cortex basolateral amygdaa

2 catecholaminergic system

forntal cortex hypothalamus

norepinepherine MHPG
(102 Tomlinson
noradrenergic system locus coeruleus (LC)
(109 noradrenergic system
3 serotonergic system
temporal cortex  frontal cortex 5-HT
5-HIAA (102) serotonergic system

ascending serotonergic system
hippocampus neocortex amygdala
temporal cortex  frontal cortex 5-HT, receptors
(108 109 dorsal raphe nucleus (DRN)

-32-



hippocampus  CA2 entorhinal serotonin
transporter (5-HTT) (1O

serotonergic system (LD

-33-



Rehmannia glutinosa Lisoscr. F. hueichingensis (Ciao €t Seiiv) Hsia

50
( Ru)
( Re) ( Rw)
1. Catalpol Standard
2. Amyloid 3peptide 1-40 human Tocris 35%
acetonitrile/0.1% trifluoacetic acid 25 pmole/pl

3. Pentobarbital Sodium
4. Monosodium phosphate  Disodium phosphate  EDTA
Acetonitrile Trifluoacetic Acid Ortho-Phosphoric acid
JT. Baker
5. Sodium 1-Octanesulfonate TCl
6. 4-Hydroxy-3-methoxymandelic acid (VMA  Norepinephrine
NE Dopamine DA Dehydroxyphenylacetic acid DOPAC
Serotonin  5-HT  5-Hydroxyindoleacetic acid 5-HIAA
Sgma

-34-



Table 2.

Scopolamine hydrobromide [SCOP Sgma
Propranolol PROP |b- Sgma
Phenoxybenzamine PHEN a- Sgma
hydrochloride
Acetylcholine mustard AF64A  |cholinergic neurotoxin RBI
hydrochloride
6-Hydroxydopamine 6-OHDA |noradrenergic neurotoin  [RBI
5,7-Dihydroxytryptamine 5,7-DHT |serotonergic neurotoxin  [RBI
Yohimbine YOH a,- Sigma
Sprague-Dawley 250 300¢g
23 £1 12 12 (08:00 20:00
)
()

Coulbourn Instruments
U.S.A
48x20%30 cm
20W

-35-



1.5cm
( 1.5cm)
( )ALZET
(Mini-Osmotic Pump  Model 2002 0.5
ul/hr 200yl Alzet®) 4-5 cm 80 pl
Brain Infusion Kit 11 3-5mm Alzet®

Q |
\ / -
.
%‘\
Fig. 2
()
160 cm 50 cm 15 mm
11 cm 22 cm 1cm
23+1 [ | B 1 N I AV

A B C
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Columbus Instruments VIDEOMEX-V video tracking, video cameravideo
monitor(COLUMBUS INSTRUMENTS INTERNATIONAL CORPORATION

N

O

[l Vv

Coulbourn Instruments U.S.A

48x20x30cm
20w
1.5cm
( 1.5cm)

Microplate Spectrophotometer Powerwave
X 340 Bio-Tek instruments INC.
HPLC High performance liquid chromatography
HPLC PM80, BAS Electrochemical Detectors LC-4C

BAS Bioanalytic sysem MF-6026
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Passive Avoidance Learning

1 mA,2 sec

24

Step-Through Latency STL

5 300

(shuttle box)

(escape response)
(exploration) 10
stimulus ;CS)
(CS ) 10
(0.8mA ,5sec)
stimulus ;UCYS) UCS

(escape response);

-38-

90

(112)

(avoidance response)
(inter-trial crossing)
30

(conditional

(unconditional

CS
CS



(avoidance response) CS
UCS 20 inter-trial
interval CSUCS 30
CSUCS ;
30 (exploration)
10 (conditional stimulus ;CYS)
CS
; CS
( )
CS UCs
CS UCS
(113)
pentobarbital
40W 36-37
(114)
10 11-12
12-14

15

-39-
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amyloid 3 peptide-(1-40)

amyloid [3-peptide 1-40 solution Alzet osmotic
pump brain infusion kit amyloid (3-peptide 1-40 solution
Pump Kit PE sodium pentobarbital 45 mg/kg
Brain infusion kit Alzet osmotic pump
Sham

Alzet osmotic pump 35% Acetonitrile/0.1% Trifluoacetic Acid

(10)

Morris Morris Water Maze
4 2 2
30 30
2
30 1 3
10-12 ()
12 4
60
Referencememory M9
13
1 cm 4 Non-spatial
memory (115

- 40 -



14
1cm 120
Reacquisition ™
14 4
120

Working memory 19

A FARLEREN

BhEHRELZAR
UL LI 1] et
T T T T L L ﬂ//ﬁﬂﬁﬁﬁﬁ

0N RB W 6T N 2

Passive avoidance(day 10-11)

-
—

Water-maze (spatial memory test, dayl7-19

Active avoidance(day 12-16)
FELERR IR Water-maze (reference memory test.dayl9)

Water-maze (non-spatial memory test day )

Tzt f e

Water maze (working memory,day21)

Fig 3.
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cEREYE T

« BFHREE f-anyloid-(1-40) ———
| ‘ ‘ ‘ o %%Rﬁ?ﬁ%T
= | lﬁ/iﬂﬁﬁﬁﬁ
U/g_a O DB Bk DN
P

|

FEREY . g ;
|émﬁiﬁ Active avoidance(day 10-14) Water-maze (reference memory test,day17)

assive avoidance(day 89)  Water-maze (spatial memory test,day13-17)

| Water-maze (non-spatial memory test,day 18)
FhigiH Water maze (work ing_mcm ory test,day19)

Fig 4. . amyloid I3 peptide-(1-40)
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1. dorsal rape serotonergic neurotoxin  5,7-DHT

dorsal raphe  ( bregma 7.8 mm 0.3 mm
6.4 mm) 57-DHT (25 ng/brain) dorsa raphe
serotonin 7 ( bregma 0.9 mm
1.4 mm 3.6 mm) ™® (10 ng/brain)
5,7-DHT vehicle

2. locus coeruleus noradrenergic neurotoxin 6-OHDA

locus coeruleus  ( bregma 9.8 mm 1.3
mm 7.2 mm) 6-OHDA (6 ng/brain) locus coeruleus
noradrenaline 7 (
bregma 0.9 mm 1.4 mm 3.6 mm) 9 (10
ng/brain) 6-OHDA vehicle

3. cholinergic neurotoxin AF64A

( bregma 5.6 mm 4.8 mm 3.6 mm)
AF64A (3 nmol/brain) hippocampus  acetylcholine 7
( bregma 0.9 mm 1.4 mm
3.6 mm) 9 (10 ny/brain) AF64A
vehicle

-43-



4, scopolamine 3
PROP a, YOH a PHEN

( bregma 5.6 mm 4.8 mm 3.6 mm)
SCOP (3.2 ng/brain) PROP (80 ng/brain) Y OH (80 ng/brain)
PHEN (80 ng/brain) 7 ( bregma 0.9
mm 1.4 mm 3.6 mm) ™9 (10 ny/brain)
SCOP (3.2ng/brain) PROP (80 ng/brain) Y OH (80 ng/brain)
PHEN (80 ng/brain) vehicle

Glowinski ™ cortex
hippocampus 25 mM phosphate buffer solution pH=7.4
4 cortex 750 ul buffer 14000
rom 30 min4 25 mM phosphate buffer
solution pH 7.4 1.5 m hippocampus 1 ml buffer
14000 rpm , 30 min 4 25 mM phosphate buffer solution
pH 7.4 1 ml -80
10000 rpm,5 min4 high performance liquid
chromatography HPLC PM80,BAS electrochemical Detectors
LC-4C,BAS Bioandytic system MF-6026
2.
microplate spectrophotometer power wave
X 340,Bio-Tek instruments INC.



L owery (120)

protein standard 50 mM phosphate buffer

sample  standard microplate
A 200 u B Bio-RAD
750 nm

Sample  Slope protein

- 45 -

bovine serum albumin

3 5 5ul
25
15



()
Kruskal-Wallis Mann-Whitney U-test

P 005
()

Scheffe test P 0.05
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Step-through latency (sec)

(Rw 30-300mg/kg s.c.) 30

(0.8 mA, 1 sec)
( Figb) (Rg 10-30mg/kg s.c.) 30
(0.8 mA, 1 sec)
(Rw 30-300mg/kg s.c.) ( Fig.6)
300 r 17
200 i * * **
(17) (17)
100
17
_ 1
0
VEH 30 100 300
Ry (mg/kg)

Fig. 5. Effect of methanol extract of Rehmanniae Radix (Ry;) on
passive avoidance performance with low stimulus (0.8 mA,
1 sec) footshock in rats ** P < 0.01, ***P < 0.001 compared
with VEH group.
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300

8 200l

a * %

5 . 1

E (12) T

d (16) W

Z 100} T

g an T ‘% 2 T
0

VEH 30 100 300 3 10 30

R, (mg/kg) Rg (mg/kg)

Fig. 6. Effect of water and butanolic layers of methanol extract of
Rehmanniae Radix (Ry and Rg) on passive avoidance
performance with low stimulus (0.8 mA, 1 sec) footshock in
rats. *P < 0.05, **P < 0.01 compared with VEH group.
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scopolamine

SCOP (1 mg/kg i.p.) 30
30
(Rw100-300 mg/kg s.c.) (Rw

100-300 mg/kg s.c.) (Rg 10-30 mg/kg s.c.)

(Rw 300 mg/kg s.c.)( Fig.7) (Rs
10-30mg/kg s.c.)( Fig. 8)
scopolamine
scopolamine

30 (Rm
100-300 mg/kg s.c.) SCOP

( Fg.9) (
Fig.10 Fg.11) (Re 30 mg/kg s.c.)
SCOP ( Fig. 12

( Fg13 Fg.l4)
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(14)

300 -
250
§§ 200
)
)
® 150
e
(@)
=)
o
S 100 1
o HH#H#
& 8
50 * %k %k
@b (19
0 I:' %‘ J—
VEH VEH 100 300
Ry mgkg

SCOP 1mg/kg
Fig. 7. Effect of methanol extract of Rehmanniae Radix (Ry) on
scopolamine (SCOP)-induced impairment of passive
avoidance performance with high stimulus (1 mA,2 sec)
footshock in rats. ***P < 0.001 compared with VEH group.
#H#P < 0.001 compared with SCOP/VEH group.
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Step-through latency (sec)

300 ~

250

200

150 -

100 -

50 -

(14)

bizsaed

®
il

i

* k% (8)

(14) (14 (E.g)
VEH VEH 100 300 10 30
Rw Re
SCOP 1mg/kg

Fig. 8. Effect of water and butanolic layers of methanol extract of

Rehmanniae Radix (Rw and Rg) on scopolamine (SCOP)

-induced impairment of passive avoidance performance with
high stimulus (1 mA,2 sec) footshock in rats. ***P < 0.001
compared with VEH group. ##P < 0.01, ##P < 0.001
compared with SCOP/VEH group.
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120

=

o

o
T

Time to hidden platform(sec)
3 S

40

20 | | | |

Days
Fig. 9. Effects of water layer of methanol extract of Rehmanniae Radix
(Rw) on the spatid learning in the water maze test in scopolamine
(SCOP)-treated rats. (n=12). **P< 0.01 compared with the VEH
group.
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=
»
1

|_\
~
T

.l
g
Sor
(@)
8 gt
(0]
=
£ 6r
5
4 -
g)- * %% T T
o I
0
VEH VEH 100 300
Ry ma/kg
SCOP (1mg/kg)

Fig.10.Effects of water layer of methanol extract of Rehmanniae Radix
(Rw) on reference memory in the water mazetest in scopolamine
(SCOP)-treated rats.(n=12). ***P < 0.001 compared with the
VEH group.
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1 VEH
EE SCOP 1mgkg

10 R, 100 mg/kg +SCOP
1 Ry 300 mgkg+SCOP
120 +

**

8

&

Time to hidden platform (sec)
3

; 7

Reacquigtion Retrievd
Fig. 11. Effects of water layer of methanol extract of Rehmanniae Radix
(Rw ) on the working memory in the water maze test in
scopolamine (SCOP)-treated rats. (n=12). **P< 0.01, ***P<
0.001 compared with the VEH goup.
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—o— VEH

—v— R;10mgkg +3C0P
—v— Ry 30mgkg +SCOP

S

**

8

Time to hidden platform(sec)
8 3
=S

2

Days
Fig. 12. Effects of butanolic layer of methanol extract of Rehmanniae
Radix (Rg) on the spatial learning in the water maze test in
scopolamine (SCOP)-treated rats.( n=12 ). **P < 0.01 compared
with the VEH goup. ##P < 0.01 compared with the SCOP group.

8

o
H
w
IN
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14

10

T
4'4:':

Time spent in the target ring (sec)
(@]

10 0
Rs(mgkg)
SCOR1 mgkg)

VEH

Fig. 13.Effects of butanolic layer of methanol extract of Rehmanniae
Radix (Rg) on the reference memory in the water maze test in
scopolamine (SCOP)-treated rats. ( n=12 ). *P <0.05 compared
with VEH goup. #P<0.05 compared with the SCOP/VEH group.
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T o 1 VEH
90 EE SCOP Img/kg

rzz2 Rgl0 mgkg+SCOP

g == Rg 30 mgkg+SCOP

= i

5 a0l

£ 60 I

o

@

ie)

S

e

o

o 30+ HiHt

£

0

Reacquigtion Retrieva

Fig.14.Effects of butanolic layer of methanol extract of Rehmanniae
Radix (Rg) on the working memory in the water maze test in
scopolamine (SCOP)-treated rats. ( n=12). ***P <0.001 compared
with the VEH goup. ##P <0.01, ##P < 0.001 compared with the
SCOP group.
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10
30

(Rw 100-300 mg/kg s.c.) (Rg 10-30 mg/kg s.c.)
(Rw 300 mg/kg s.c.)
( Fig.15 Fig. 16)

12
30
(Rv 100-300 mg/kg s.c.)
( Fig. 17) (Rw
300 mg/kgs.c.)
( Fg.18 Fig.19
Hit#
300 |- —_— (6)
g 250 |-
& 200
o
E 150 |-
S
5 100 |- J_
: . D
@ T
Sham VEH 100 300
R, mg/kg
[schemia

Fig. 15. Effect of methanol extract of Rehmanniae Radix (Ry) on Passive
avoidance peformance with high stimulus (1 mA,2 sec)
footshock in ischemia rats. ***P<0.001 compared with Sham

group. ### P <0.001 compared with Ischemia group.
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HHH
(6) W e

250

S

8

(6)

Step-through latency (sec)
H
3

* %%

(6)

Shan  VEH 100 300 10 30 (mg/kg)
R Re

Ischemia

Fig. 16. Effects of water and butanolic layers of methanol extract of
Rehmanniae Radix (Ry and Rg) on passive avoidance
performance with high stimulus (1 mA, 2 sec) footshock in rats.
***P< (0.001 compared with Sham group. ##P< 0.001
compared with Ischemia group.
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—0— Sham

—e— |schemia
—o— Ry 100mg/kg+lschemia
120 - —a— Ry 300mg/kg+lschemia
* *

. * *

oot

£

S

T

.60

©

@)

S

L

230r

]

£

|_

O 1 1 1
0 1 2 3 4

Days

Fig. 17. Effects of methanol extract of Rehmanniae Radix (Ry) on the
gpatial learning in the water maze test in Ischemia rats.( n=12).

**P<0.01 compared with the Sham group. #P < 0.05 compared
with Ischemia group.
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g8/ [
= #
56| [
(@]
8
2
c4r
2
o2
£ T
" 7
*
0
Sham VEH 100 300
R, ma/kg

Ischemia
Fig. 18. Effects of methanol extract of Rehmanniae Radix (Ry)
on the reference memory in the water maze test in
ischemia rats.( n=12). *P<0.05 compared with the Sham
group.#P<0.05 compared with the Ischemia group.
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1 Sham
N |schemia
R, 100 mg/kg +Ischemia

150 r _
== R,, 300 mg/kg +lschemia
* %% * % %

__ 120 |

8

£

(@]

E Q0 +

o

o)

3

£ 60 r

8

()

£

" 30} 1#

0
Reacquisition Retrieval

Fig. 19. Effects of methanol extract of Rehmanniae Radix (Ry) on the
working memory in the water maze test in ischemiarats. ( n=12).
***P<(0.001 compared with the sham goup. #P<0.05 compared
with the Ischemia group.

30
100-300 mg/kg s.c.)

21 Fig. 22)

(Rg 10-30 mg/kg s.c.)

10-30 mg/kg
( Fig.20)
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Fig.



—o— Sham
—e— |schemia
—o— Ryy100 mg/kg +Ischemia

120 e —a— Ryy300 mg/kg +Ischemia
. x **
8 ol
S
S
©
Q. 60
o
o
©
=
Qo 30t
()
E
|_
0 1 1 1 ]
0 1 2 3 4
Days —O0— Sham
—e— |[schemia
—o— Rpg10mg/kg+lIschemia
120 r

*% —A—* Rp 30mg/kg+lschemia
* %

<

0 1 2 3 4

(o]
o
T

Time to hidden platform(sec)
w (@)
(@] o

Days

Fig. 20. Effects of water and butanolic layers of methanol extract of
Rehmanniae Radix (Ry and Rg) on the spatia learning in the
water maze test in ischemia rats. (n=12). **P< 0.01 compared
with the Sham group. ##P<0.01 compared with Ischemia group.
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: 6 L

B

(@)

8

(]

= 4+

[

= T T
o

&

£

l_

* %
0 E—
Sham VEH 100 300
R,y mg/kg
Ischemia

8 |
g [ :
g |
= 6 |
o)
(@)
8
GJ \‘
=4}
=
5 /
&
L2 r
£
£ /

* %
0

Sham VEH 10 30
Ry mg/kg

Ischemia

Fig. 21. Effects of water and butanolic layers of methanol extract of
Rehmanniae Radix (Ryw and Rg) on the reference memory in
the waer maze test in ischemia rats. (n=12). **P<0.01
compared with the Sham group. #7<0.05 compared with the
| schemia group.
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C1Sham
EE [schamia

150 - R100 mgkg +Hschemia
E=3 Ry 300 mgkg +lschemia

3120 B **k% **k%
E
S
3 o} [ [
o
S
=
o
2 O
£
] (
m L
. %
Reecquigtion Retrieva
1 Sham
Il |schemia
150 . Rp 10mg/kg+H schemia
== Rg 30mgkgHschemia
_-—N m i
8
£
o
g DOf
o
o
8 #
€ 60¢t
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Fig. 22. Effects of water and butanolic layers of methanol extract of
Rehmanniae Radix (Ry and Rg) on the working memory in the
water maze test in ischemia rats.( n=12). ***P<0.001 compared
with the Sham group. #P<0.05 compared with Ischemia group.
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Fig. 23. Effect of cadpol (CAT,3-30 mg/kg s.c.) on scopolamine (SCOP)-
induced impairment of passive avoidance performance with high
gimulus (1 mA, 2 sec) footshock in rats. ***P<0.001 compared
with sham group. #P<0.05, ##<0.01 compared with SCOP/VEH

group.
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Fig. 24. Effects of catalpol(CAT,10 mg/kg s.c.) on mean number of shuttle
avoidance responses in scopolamine (SCOP)-treated rats. Each rat
was given 30 training trails per day for 5 consecutive days. *P<
0.05 compared with VEH group. ##P<0.001 compared with SCOP

group.
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Fig. 25. Effects of catapol (CAT, 10 mg/kg s.c.) on the spatia learning
in the water maze test in scopolamine (SCOP)-treated rats.
(n=12). ***P< 0.001 compared with VEH group. #P < 0.05
compared with SCOP group.
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Fig. 26. Effects of catalpol (CAT,10 mg/kg s.c.) onthe reference
memory in the water maze test in scopolamine (SCOP)
-treated rats. (n=12). *P<0.05 compared with the VEH
group. #P<0.05 compared with SCOP/VEH group.
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Fig. 27. Effects of catalpol (CAT, 10 mg/kg s.c.) on the working memory in

the water maze test in scopolamine(SCOP)-treated rats. (n=12).
***P<0.001 compared with the VEH group. ##P<0.01 compared

with SCOP group.
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Fig. 28. Effects of catalpol (CAT,10 ng/braini.c.v.) on the spatial learning

in the water maze test in scopolamine (SCOP)-treated rats. (n=12).
*P<0.05,**P<0.01 compared with VEH group. #P<0.05,
###P<0.001 compared with SCOP group.
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Fig. 29. Effects of catalpol (CAT, 10 ng/brain i.c.v.) on the reference
memory in the water maze test in scopolamine (SCOP)-treated
rats. (n=12). **P<0.01 compared with the VEH group. ##° <0.01
compared with SCOP/VEH group.
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Fig. 30. Effects of catapol (CAT, 10 ng/brain i.cv.) on the
workingmemory in the water maze test in scopolamine
(SCOP)-treated rats. (n=12). **P<0.01 compared with the
VEH group. ##P<0.01 compared with SCOP group.
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Fig. 31. Effects of catalpol (CAT, 3-30 mg/kg s.c.) on passive avoidance

Performance in Ischemia rats. ***P<0.001 compared with the Sham
group. ##P<0.01, ##P<0.001 compared with the I schemia group.

-74-



20 —e— Sham
—O— |schemia
—w— CAT 10mg/kg +lschemia

16 |

14 |

12 -

10

Avoidance counts
(0]
T

Days
Fig. 32. Effects of catapol (CAT,10 mg/kg s.c.) on mean number of
shuttle avoidance responses in ischemia rats. Each rat was given
30 training trails per day or 5 consecutive days. (n=12). *P <0.05,
**P <0.01 compared with Sham group. #P <0.05, #P <0.01
compared with Ischemia group.
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Fig. 33. Effects of catalpol (CAT, 10 mg/kg s.c.) on the spatial learning
in the water maze test in ischemia rats. (n=12). *P < 0.05, **P
< 0.01 compared with the Sham group. #P < 0.05, ##P < 0.01
compared with the | schemia group.
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Fig. 34. Effects of catalpol (CAT,10 mg/kg s.c.) on the reference
memory in the water maze test in ischemia rats. (n=12). **P
<0.01 compared with the Sham group. ##P <0.01 compared
with Ischemia group.
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Fig. 35. Effects of catapol (CAT, 10 mg/kg s.c.) on the working memory in
the water maze test in ischemia rats. (n=12). ***P<0.001 compared
with the Sham group. ##P < 0.001 compared with Ischemia group.
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Fig. 36. Effects of catapol (CAT,10 mg/kg s.c.) on passive avoidance
performance in Al¥4-infused rats. *** P <0.001 compared with
the Sham group. ##P <0.001 compared with the Al4/VEH

group.
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37. Effects of catalpol (CAT,10 mg/kg s.c.) on mean number of

shuttle avoidance responses in Al¥4- infuced rats. Each rat was
given 30 training trails per day for 5 consecative days. (n=12). *P
< 0.05 compared with Sham group. #P < 0.05 compared with
Al4-infused group.
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Fig. 38. Effects of catapol (CAT, 10 mg/kg s.c.) on the spatid

learning in the water maze test in Al4-infused rats. (n=12).

**P < 0.01 compared with Sham group. #P <0.05 compared
with A4-infused group.
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Fig. 39. Effects of catalpol (CAT,10 mg/kg s.c.) on reference
memory in the water maze in Al¥4-infused rats. (n=12). *P
<0.05 compared with the Sham group.#P <0.05 compared
with A4/VEH group.
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Fig. 40.Effects of catapol (CAT, 10 mg/kg s.c.) on the working memory in
the water maze test in Al4-infused in rats. (n=12). ***P <0.001
compared with the Sham group.
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Hg. 41. Effects of catapol (CAT, 10 ngy/braini.c.v.) on the spatia learning
in the water maze test in 5,7-DHT treated rats.

-85-



jg 10+ T
g
g °f
(@)
8
(]
£ 6r
E I
i
]
£
= Ll
0
VEH VEH CAT
5,7-DHT (25ng/brain)
Fig. 42. Effects of catapol (CAT, 10 ng/bran i.cv.) on the reference

memory in the water maze test in 5,7-DHT-treated rats. (n=12).
**P<0.01 compared with VEH group.
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Fig. 43. Effects of catdpol (CAT, 10 ng/bran i.cv.) on the working
memory in the water maze test in 5,7-DHT-treated rats. (n=12).
*P<0.05 compared with VEH group.
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Fig. 44. Effects of catadpol (CAT, 10 ng/bran i.c.v.) on the spatial
learning in the water maze test in AF64A -treated rats. (n=12). *P
< 0.05 compared with VEH group. #P < 0.05 compared with
AF64A group.
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Fig. 45. Effects of catapol (CAT, 10 pg/brain i.c.v.) on the reference
memory in the water maze test in AF64A-treated rats. (n=12).
***P < 0.001 compared with VEH group. ##P < 0.001
compared with AF64A/VEH group.
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Fig. 46. Effects of catapol (CAT,10 pg/braini.c.v.) on the working memory
in the water maze test in AF64A -treated rats. (n=12). **P < 0.01
compared with VEH group. #P < 0.05 compared with AF64A

group.
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3. catecholamine 6-OHDA
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Fig. 47. Effects of catalpol (CAT, 10 ng/braini.c.v.) on the spatial learning
in the water maze test in 6-OHDA-treated rats. (n=12). *P < 0.05
compared with VEH group, #P < 0.05 compared with 6OHDA

group.
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Fig. 48. Effects of catalpol (CAT, 10 pg/brain i.c.v.) on the reference
memory in the water maze test in 6-OHDA-treated rats. (n=12).
**P< 0.01 compared with VEH group. ##P< 0.01 compared with
6-OHDA/VEH group.
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Fig. 49. Effects of catapol (CAT,10 ng/brain i.c.v.) on the working
memory in the water maze test in 6-OHDA-treated rats.
(n=12).**P<0.01 compared with VEH group. #P< 0.05, ##P <
0.01 compared with 6:OHDA group.
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Fig. 50. Effects of catalpol (CAT, 10 ng/braini.c.v.) on the spatia learning
in the water maze test in propranolol (PROP)-treated rats.
*P<0.05 compared with VEH group.
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Fig. 51. Effects of catapol (CAT, 10 pg/brain i.c.v.) on the reference
memory in the water maze test in propranolol (PROP)-treated
rats. (n=12). * P< 0.05 compared with VEH group.
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Fig. 52. Effects of catalpol (CAT,10 pg/braini.c.v.) on the working memory
in the water maze test in propranolol (PROP)-treated rats. (n=12).
*P<0.05 compared with VEH group.
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Fig. 53. Effects of catalpol (CAT,10 pg/brain i.c.v.) on the spatial

learning in the water maze test in yohimbine(Y OH)-treated rats.
(n=12). * P<0.05 compared with VEH group.
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. 54. Effects of catalpol (CAT, 10 pg/brain i.c.v.) on the reference
memory in the water maze test in yohimbine('Y OH)-treated rats.
(n=12).* P< 0.05 compared with VEH group.
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Fig.55. Effects of catdpol (CAT,10 pg/brain i.c.v.) on the working
memory in the water maze test in yohimbine (Y OH)-treatad rats.
(n=12). ***P<0.001 compared with VEH group.
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Fig. 56. Effects of catapol (CAT, 10 pg/brain i.cv.) on the spatial
learning in the water maze test in scopolamine (SCOP)-treated
rats.
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Fig. 57. Effects of catalpol (CAT, 10 pg/brain i.c.v.) on the reference
memory in the water maze test in scopolamine (SCOP)
-treated rats. (n=12). ***P< 0.001 compared with VEH group.
###P<0.001 compared with SCOP/VEH group.
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Fig. 58. Effects of catapol (CAT, 10 ng/braini.c.v.) on working memory
in the water maze test in scopolamine(SCOP)-treated rats.(n=12).
***P< 0.001 compared with VEH group. #P< 0.05, ##P< 0.01
compared with SCOP group.
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Fig. 59. Effects of catapol (CAT, 10 pg/braini.c.v.) on the spatial learning
in the water maze test in phenoxybenzamine (PHEN)-treatad rats.
***P< 0,001 compared with VEH group ##P< 0.001 compared
with PHEN group.
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Fig. 60 .Effects of catalpol (CAT 10 pg/brain i.c.v.) on the reference
memory in the water maze test in phenoxybenzamine
(PHEN)-treated rats. (n=12). ***P< 0.001 compared with
VEH group. ##P< 0.01 compared with PHEN /VEH group.
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Fig. 61. Effects of catdpol (CAT,10 pg/braini.c.v.) on the working memory
in the water maze test in phenoxybenzamine (PHEN)- treated rats.
**P< 0.01 compared with VEH group. #P<0.05, ##P<0.01
compared with PHEN group.
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Fig. 62. Effects of catapol (CAT, 10 pg/braini.c.v.) on the concentration
of monoamine in the hippocampa of ischemiarats. (n=12).
*p< 0.05,**P< 0.01 compared with Sham group .##P< 0.01,
##H+P< 0.001 compared with Ischemia group.
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Fig. 63. Effects of catalpol (CAT, 10 pg/braini.c.v.)on the concentration
of monoamine in the cortex of ischemiarats. (n=12).**P< 0.01
compared with Sham group. #P< 0.05, ##P< 0.01 compared

with Ischemia group
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Fig. 64. Effects of catalpol (CAT,10 pg/braini.c.v.) on the concentration

of monoamine in the hippocampa of Al4- infused rats.* P

<0.05,**P< 0.01,***P< 0.001 compared with VEH group.

#P<0.05, compared with Al34- infused group.

- 108 -



amyloid 13 peptide-(1-40)

( Fig.65) Amyloid 3
peptide-(1-40) 19 DA 5-HIAA
CAT, 10 pg/braini.c.v. NE

VMA DA DOPAC HVA 5-HT

7 L1 VEH
Ab4

|

Concentration(ng/mg protein)

S>-HIAA

EE CAT10ng/brain+Ab4

H

NE VMA DA DOPAC HVA 5-HT  5-HIAA

Cortex

Fig. 65. Effects of catdpol (CAT, 10 pg/braini.c.v.) on the concentration
of monoamine in the cortex of Al¥4-infused rats.(n=12). * P<0.05
compared with Sham group. #P<0.05, ##P<0.01 compared with

Al4- infused group.
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