(minor disorder)

(D
24.29%
Gray 3
(
)
(septal area) (hippocampus) (®)
(
)
/ /

(4)

benzodiazepine



(4)

? “ benzodiazepine

Coptis chinensis FRANCH.

(6)

(berberine)
() (8) ©) (10)
Y amahara
(tetrahydroberberine) (11)
(12)
(elevated
plus-maze) (13

. (14)
(black and white test)

diazepam buspirone



1)

(2)

3)

@
(2)

D)

5mg/ml 0.5mg/ml
(16)
17
B
(19
(20
PGE> (22)
100mg/kg
85

(15

(18

PLA2

10mg/kg



(2)

3)

10.

11

(pentobarbital)

0.4 4ny

23

(arachidonic acid)

CAMP

A2(TXA2)

(20)

(16)

(acetylcholine)

2

(epinephrine)

(24

ADP

(collagen) (A23187)

(2



12.

(@0

13.

14.

15.

16.

17.

cholinesterase

18.

€S

19.

(30)

(28

(29

(3)

acetylcholine(Ach)
Ach (%)

(norepinephrine)

(28



20.

21.

22.

D

(2)

@D
2
3)

D

(2)

LDso

(34

(18)

392mg/kg@

(19

S180 DNA

(39

(19

(36)

(LDs0)  24.3mg/kg ©”

(38)

RNA



87

26

69 (15

1 1 3

(30g
12 23
(41)
64
25
81.8% ¥
0.75 4g/day

/500ml)

(40)

CS)

42

(39

(659

172

/1800m!)

64

0.6 1.0q,
67.9%



67.6% “¥

89%

0.59

20

(15

28



1 (alkaloids) @

(berberine) (coptisine)
(pamatine) (jatrorrhizine)
(epiberberine) (worenine)
(columbamine) (magnoflorine)
2.
(ferulic acid) ® (chlorogenic acid) “°



serotonergic system

serotoninergic system

(46-47)

DSM-1V (the fourth edition of the diagnostic and manual of mental
disorders) (1)
(panic disorders) (2)
3 (socia phobia)(4) (ssimple phobia) (5)

(obsessive-compulsive disorder OCD) (6)

(post traumatic stress disorder PTSD) (7) (generalized
anxiety disorder GAD) (8) (unspecified anxiety disorder)
(hypothalamus-pituitary-adrenocortical axis) BZ

ACTH cortisol TSH (growth hormone)

(“8) 5-HT |-tryptophan(100 mg/kg)
(prolactin) (49
5-HT1A ACTH corticosteroids
prolactin =0 =D
5-HT (neurotoxins) 5-HT
(4652)
o-HT

10



5-HT &9

S-HT >-HT1 5HT2 5HT3 5HT4
5HTs 5HTe 5HT7 5HT1A 5-HTiB 5HT2a2c
(%49
5-HT1 5-HT1a (5-HT1A
presynaptic receptors) autoreceptors somatodendritic
autoreceptors 5-HT
5-HT1A (5-HT1A postsynaptic receptors) limbic system
( hippocampus ~ amygdala) > 5HT1A
5-HT firing rate S-HT
5-HT 1A autoreceptors 5-HT1A receptors 5-HT1A
5-HT1 Gi protein K*
S>-HT
o>-HT1A o>-HT1A
( buspirone) ( 8-OH DPAT) Buspirone
®0 8 OHDPAT 5-HT7
LSD S>-HT
firing rate (57 5HT1 A buspirone
S-HT1 A WAY 100635
9 8-OH DPAT acetylcholine
=9 5HT1 A cholinergic
(0 8-OH DPAT

noradrenaline

11



(61-69 5-HT1 A 5-HT
noradrenergic  cholinergic pathways 5HT1 A
5-HT cell firing
raphe 5-HT1 sautoreceptor
(6369 >-HT1B
5-HT1B 5-HT1 A

autoreceptors (presynaptic terminal autoreceptors)

(postsynaptic receptors) ®® 5-HT1D (
) 5-HT1p 5-HT1B
(63 5-HT1D
( ) ®  5HT1
( sumatriptan) (migraine)

>-HTie  S5-HT1F
5-HT2 (glycoprotein) 471 (67

o>-HT2
(amygdala) 5-HT2A

5-HT 5-HT2c
(59 5-HT2A
5-HT2c (68-69) 5-HT2a/2C
mCPP (70-71) 5-HT2a/2¢
ritanserin (2 Ritanserin
(GAD) (dysthymia) (73 5-HT2A

12



cortisol ACTH renin  prolactin (79 5-HT28
5-HT2B BW723C86
™ 5 HT2
o>-HT2A
(78) S-HT2A
noradrenergic
5-HT3 (% 5-HT3
ligand-gated ion channel 1992  Martin 5-HT3
5-HT () 5-HT3 cortical
acetylcholine (78 5-HT3 acetylcholine
(59,79) GABA (79-80) 5-HT3
dopamine ondansentron
granisetron
ondansetron (61)
5HTa Costall Naylors 5-HT4
nigrostriatal  mesolimbic system %%
5-HTa dopamine 5-HTa
5-HT ®% 1994  Consolo
5-HTa4 BIMU1 BIMUS acetylcholine (83

13



(Elevated plus-maze) (Black/white

test)
(Black/white test) ™
1
(13,86)
(27 x 27 cm (27 x 18cm)
47 cm (7 x 7 cm)
9
x 9cm 60 W
( 4400 lux) 60 W 37
cm
2.
(1)
2) 5
3.
(1)
2)

(3

14



(Elevated plus- maze)(13)

(30 x 5 cm) (30 x 5
x 15 cm) (5 x 5cm) 50cm

@D
2)

15



Coptis chinensis FRANCH.

50
2 Berberine Chloride Sigma Chemical Co
Sprague-Dawley 220 250 (
) ICR 20 25 (
hexobarbital )
1.Diazepam Siu Guan Chemical Work

2.N-[2-[4-(2-methoxyphenyl)- 1-piperazinyl] ethyl]-N-(2- pyridinyl)
cyclohexane carboxamide (WAY -100635) 8-Hydroxy-2-(di-n-
aminopropyl)tetralin (8-OH DPAT)  (z)1-(2,5-dimethoxy-4-

iodophenyl)-2-aminopropane (DOI)  4-(2" -methoxy-phenyl)
-1-[2" -(n-2 -pyridinyl)-p-iodobenzamido] -ethyl-piperazine HCI

(p-MPPI)  ritanserin (RIT) R.B.I.

16



3.Buspirone HCl (BUS) norepinephrine HCI (NE) dopamine HCI
(DA) 5-hydroxytryptamine HCI (serotonin, 5-HT) vanillyl-mandelic
acid (VMA) homovanillic acid (HVA) 5-hydroxy-indole-3-acetic acid
(5-HIAA) Sigma Chemical Co

17



(

(0.02, 0.1, 0.5 g/kg) 60

mg/kg, i.p.) buspirone 2.0

)

(0.02,0.1,0.5g/kg) 60

5
(13)

mg/kg, i.p.)

() hexobarbital

(0.1, 0.5 gkg) 60

..

(0.1, 0.5 g/ko)

(14,87)
diazepam (1.0
mg/kg, i.p. 30
5
(0.1, 0.5 g/kg)
plus

diazepam( 1.0 mg/kg, i.p.)  buspirone (2.0

30
(0.1, 0.5 g/kg)
hexobarbital 100 mg/kg,
hexobarbital

18



righting reflex onset

C3)

slegping time  duration vehicle

()

(0.1, 0.5 g/kg)
(0.1, 0.5 g/kg)
1-Opto-Varimex-3 Animal Activity Meter USA

55 S
30 ©® 6
()
(0.1, 0.5g/kg) 6 60
(brain stem)
ShibuyaT. 5ml 0.0IN HCI 500 m 0.1M EDTA
4 g NaCl 12 ml n-butanol
n-butanol 17ml n-heptane 400m 0.025N
HCI n-heptane
200m 0.2 M TrissHCI pH8.5)
(®9) sdline
(NE, DA, 5-HT HVA,
VMA, 5-HIAA)
(HPLC PM80 Bioanalytical system Inc.) (Electrochemical

19



Detectors LC-4C Bioanalytical system Inc. Column
Lichrospher 100 (RP-C18 endcapped, 4 mmx 125 mm) (E. Merck

50734) PIC B7 (Waters Associates) methanol/water
( 7 93 2 98 2.0
ml/min Data module M 746 Waters)
() GABAergic serotonergic system
(0.1g/kg) 60
GABAergic serotonergic system (
)
(1) Diazepam (0.5mg/kg, i.p.) 30 <0

(2) Buspirone (5-HT1A receptor partial agonist; 0.05 mg/kg, i.p.) 30

(91)

(3) WAY-100635 (5-HT1A selective antagonist; 0.3mg/kg, s.c.) 30

(92)

(4) 8-OH DPAT (5-HT1A selective agonist; 0.75mg/kg, i.p.) 30

(93

(5) p-MPPI (5-HT1A selective antagonist; 0.5 mg/kg, i.p.) 30

94

(6) DOI (5-HT2 selectiveagonist; 1.5mg/kg, i.p.) 30 ©9)

20



(7) Ritanserin (5-HT2 selective antagonist; 0.01 mg/kg, i.p.) 30

(%)
(8) vehice
One-way ANOVA
Scheffe' stest
(non-parameter) Kruskal-Wallis
Mann-Whitney U-test P

0.05

21



First time entry (sec)

80

60

40 H

20

black/white test

(0.1, 0.5g/kg)

* %% —‘7
* %%
T T
= < B &
T & =

Control BUS DIZz 0.1 05 002 0.1 0.5 (g/kg)

CRMEOH BER

Fig 1. Effects of BUS, DIZ, methanol extract of Coptis rhizome (CRvEOH) ,

berberine (BER) after acute treatment on the first time entry in the
black & white test in mice. BUS buspirone , 2.0 mg/kg , i.p ;.
DI1Z diazepam ,1.0 mg/kg,i.p., *P<0.05,**P<0.01, ***P < 0.001 as
compared with the control group (Kruskal-Wallis H following by
Mann-Whitney U test).

22



250

200

150

100

50

Time spent in white (sec)

250

200

150

100

50

Time spent in black (sec)

Fig 2.

(0.1, 0.5g/kg

* % % * % %
1 * % % * % %
—T _|_ * k * —|_ T o
1T
| - - as
T
N N * % % * % %
= ... *_'*_* e = -
- 1 [ ] |
__ L
] == 1 -

Control BUS Dlz 0.1 0.5 0.02 0.1 0.5 (g/kg)

CRMEOH BER

Effects of BUS, DIZ, methanol extract of Coptis rhizome (CRvEOH),

berberine (BER) after acute treatment on the time spent in white
and black compartmentsin the black & white test in mice. BUS

buspirone, 2.0 mg/kg ,i.p. DIZ diazepam ,1.0 mg/kg,i.p., ***P

< 0.001 as compared with the control group (Kruskal-Walis H

following by Mann-Whitney U test).
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(0.1, 0.5 g/kg

60

* % %
— %% %

* %

— xx %
* %

mEEES

40 ~

20 +

Total changes between two compartments (counts)
_|

Control BUS DIZ 01 05 002 01 05 (gkg)

CRMEOH BER

Fig 3. Effects of BUS,DIZ, methanol extract of Coptis rhizome (CRMEOH)
berberine (BER) after acute treatment on the total changes between
two compartments in black & white test in mice. BUS
buspirone ,2.0 mg/kg , i.p.; DIZ diazepam, 1.0 mg/kg,i.p., **P <
0.01, ***P < 0.001 as compared with the control group (One-way
ANOVA following by Scheffet test).
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Time spent (sec)

A rms entries (counts)

Fig

300

250

200

150

100

50

40 -

35 A

30 -

25

20 A

15 A

10 A

4.

(Elevated plus-maze)
(0.1, 0.5 g/kg)

mmmm Closed arms
C— Open arms

1 (A)

(B) .

Control BUS DIZ 0.1 0.5 0.02 0.1 0.5 (g/kg)

CRMEOH BER

Effects of BUS, DIZ, methanol extract of Coptis rhizome
(CRmEoH) and berbering(BER)on (A) the arms entries and (B) the
time spent in the closed arms and open arms of the elevated
plus-maze during a 5-min test in mice. BUS  buspirone , 2.0
mg/kg , i.p;. DIZ: diazepam,1.0mg/kg , *P < 0.05, **P < 0.01,

***P < (0.001 as compared with the control group
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Hexobarbital

(0.5g/kg
hexobarbital
Em Onset
1 Duration *
70 :
T *
60 T

50

30

Times (mins)

20

10

SEEN EEN NN EEN EEN BEES

Control 0.1 0.5 0.1 0.5 (g/kg)

CRMEOH BER

Fig 5 .Effects of methanol extract of Coptis rhizome (CRMEOH) , berberine
(BER) on the hexobarbital-induced hypnosis in mice. **P < 0.01,
***P < 0.001 as compared with the control group (One-way ANOVA
following by Scheffes test).
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(0.5 g/kg

2000 -

1800 - ‘I'

1600 T

* %%

1400 -

1200

_|
* %%

1000 +

800

600 -

400 -

L ocomotor activity counts /30mins

200 -

Control 0.1 0.5 0.1 0.5 (g/kg)

CRMEOH BER

Fig 6. Effects of methanol extract of Coptis rhizome (CRMEOH) , berberine
(BER) on the locomotor activity in rats. ***P < 0.001 as compared
with the control group (One-way ANOVA following by Scheffes
test).
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(0.1, 0.5 g/kg)
norepinephrine (NE) dopamine (DA) serotonin (5-HT)
valinilmandelic acid (VMA)  homovallinilmandelic acid (HVA)
5-hydroxyindole acetic acid (5-HIAA) NE DA 5HT turnover

rate

4000 - I Control
/1 BERO0.1g/kg

2500 B BER 0.5 gkg

3000 -

2500 -

* %
* %%
* %%
* %

2000 -

1500 - * X

* k%
*k*

1000 ~

500 -

Levelsin the brain stem (ng/g tissue)

NE DA 5-HT VMA HVA 5-HIAA

Fig 7. Effect of berberine (BER) on the levels of monoamines and its
metabolites in the brain stem of rats.*P <0.05, **P < 0.01, ***P <
0.001 as compared with the control group, respectively. (One-way
ANOVA following by Scheffet test).
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GABAergic  serotonergic system

0.1g/kg
benzodiazepine diazepam  0.5mg/kg
diazepam
5-HT1A buspirone 0.05 mg/kg
5-HT1A WAY-100635  0.3mg/kg
5-HT1A p-MPPI 0.5 mg/kg
5HT1A 8-OH DPAT 0.75 mg/kg
5-HT2 ritanserin 0.01 mg/kg

5-HT2A DOl 1.5 mg/kg
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Table 1. Effect of berberine (BER) on DIZ-, BUS-, WAY -100635- , 8-OHDPAT -,

p-MPPI-, DOI-, RIT-induced time spent, arm entries in the plus-maze

during a5-min test.

Control

BER 0.1 g/kg

DIz

DIZ + BER
BUS

BUS+ BER
WAY 100635
WAY +BER
8-OH DPAT
8-OH DPAT+BER
P-MPPI
P-MPPI + BER
DOI

DOl + BER
RIT

RIT + BER

Closed arms Open ams

Arm entries Timespent(sec)  Armentries Time spent(sec)
32.29+ 3.59 22550+ 5.12 4,27+ 0.52 517+ 1.22
19.67+ 1.52 200.60+ 3.36 19.20+ 2.35 23.43+ 2.94
25.17+ 1.78 213.00+ 6.10 12.17+ 0.83 15.83+ 2.88
26.83+ 1.90 224.00+ 6.15 15.83+ 3.16 14.50+ 3.28
41.50+ 2.50 206.20+ 7.02 440+ 1.74 12.60+ 1.72
17.75+ 1.658**  160.67+ 10.04** 32.11+ 3.77***  32.00+ 1.00***
31.33+ 1.33 225.50+ 6.51 2.50+ 0.50 543+ 1.04
11.30+ 1.65*** 152.33+ 10.93*** 13.00+ 2.00* 37.83+ 3.82***
38.00+ 6.54 233.55+ 4.12 3.17+ 0.49 5.00+ 1.13
9.86+ 1.96*** 182.57+ 4.96*** 16.33+ 1.20***  28.40+ 3.44***
31.89+ 2.93 221.14+ 4.41 7.33+ 0.88 16.13+ 1.69
14.00+ 2.07** 186.33+ 11.96** 12.50+ 4.52 34.50+ 7.06**
45.67+ 7.69 203.50+ 3.50 3.14+ 0.74 5.25+ 1.32
16.67+ 1.76** 152.50+ 5.50**  15.33+ 2.44***  20.83+ 2.36**
36.00+ 6.00 221.50+ 7.42 5.29+ 0.68 12.25+ 111
14.00+ 1.53* 165.00+ 7.13*** 15.25+ 3.09** 28.75+ 7.43*

The values are mean = S.E.M. from 12 mice for each group.

*P<0.05, **P < 0.01, ***P < 0.001,as compared with the DIZ-, BUS- , WAY -100635-,

8-OHDPAT -, p-MPPI- , DOI-, RIT- group respectively.

(One-way ANOVA following by Scheffet test)
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(black and white test)™

plus-maze)(ls)
diazepam buspirone
1980  Crawley
(97)
o benzodiazepine
chlordiazepoxide  diazepam) buspirone(l“'gg’lol)
(102-104) DIZ BUS
(0.1, 0.5 g/ko)

31

(dlevated

Goodwin



1955 Montgomery

(13)
(105107 benzodiazepine buspirone %19
(111-112)
diazepam  buspirone
(0.1, 0.5 g/kg) (0.1, 0.5g/kg)
hexobarbital
0.5 g/kg
hexobarbital
0.1g/kg
hexobarbital
( benzodiazepine )

©)
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05 glkg

0.1 g/kg
(15)
( SHT NE DA ) 9 S-HT
5HT
14 DA locus coeruleus NE
C) 5HT NE DA

(115 5HT NE DA

5HT NE DA turnover rate (19

0.1, 0.5 g/kg
NE DA 5HT VMA HVA 5-HIAA

5HT NE DA turnover rate
0.1g/kg 0.5 g/kg
5HT NE DA 5HT NE DA turnover rate
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GABAergic system

benzodiazepine diazepam
Diazepam 0.5 mg/kg
DIZ
1994  Wang

GABA receptor (7

GABAergic system
serotonergic
system
serotonergic system serotonergic
system (46:52-53) Berendsen Broekkamp
Sanchez 5S-HT
(1418) 5-HTiA 5-HTis8 5-HT2a/c
9 5-HT1A
(BUS WAY 100635) 5-HT1A
(8OHDPAT  p-MPPI) 5-HT2 (DOl RIT)
o>-HT
5-HT1 receptors (dorsal
raphe nucleus ) 5-HT 5-HT1A (5-HT1A
presynaptic receptors) autoreceptors somatodendritic
autoreceptors 5-HT1A (5-HT1A postsynaptic receptors)



limbic system ( hippocampus ~ amygdala) ©

5-HT1A autoreceptors 5-HT1A receptor S>-HT
(19)
5-HT1A autoreceptors 5-HT1A receptors
5-HT1A 5-HT1 Gi protein
K* 5-HT
120 BUS 5-HT1A
5HT 5-HT1A autoreceptors 5-HT
5-HT 5-HT
(2D WAY-100635 5-HT1A
5-HTia
5-HT (122 Costall BUS
0.06 2.0 mg/kg (i.p.) %9
BUS (0.05
mg/kg; i.p.) WAY-100635 (0.3mg/kg;s.c.)
(0.1 g/kg; p.o.) BUS
WAY-100635
5-HT1A autoreceptor
p-MPPI 5-HT1A 429 ®
5-HT1A (201997  Cao
Rodgers p-MPPI 1.5 4.5 mg/kg
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) 5-HT1A 5-HT
(123 8OH DPAT  5-HT1A
5-HT1A (129
p-MPPI (0.5 mg/kg; i.p.)

8-OH DPAT (0.75mg/kg; i.p.) (0.1 g/kg; p.o.)
p-MPPI
8-OH DPAT
8-OH DPAT
5-HT
o>-HT1A
5-HT2 (Postsynaptic 5-HT2 receptors)
RIT 5HT2 1 mg/kg
&9 Dol  5HT2 1.5mg/kg
RIT (0.01 mgkg; i.p.)
DOI(1.5mg/kg; i.p.) (0.1 g/kg; p.o.)
RIT
DOI
5-HT2
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0.1g/kg

5HT1Aa

autoreceptor o>-HT1A 5-HT2
o>-HT
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1 (0.1, 0.5g/kg)
(0.1, 0.59/kg)

2. (0.1, 0.59/kg)
(0.1, 0.5g/kg)

hexobarbital

1. Hexobarbital (0.5g/kg)
(0.59/kg) hexobarbitial

2, (0.5g/kg)
(0.5g/kg)
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GABAergic

serotonergic system

1. (0.1, 0.5 g/kg) NE DA 5HT
HVA VMA 5HIAA NE DA 5HT turnover rate
2. diazepam
GABAergic
3. 5-HT1A buspirone
5-HT1a p-MPPI
5-HT1A WAY -100635 5-HT1A
8-OH DPAT :
5-HT1A autoreceptor 5-HT1A
4, 5-HT2 ritanserin : 5-HT2
DOl ;
5-HT2
0.1g/kg

5-HT1A autoreceptor

o>-HT1A  5-HT2 S-HT
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