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Studies on the anxiolytic effect of Ting-Chih-Wan
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ABSTRACT

In this study, we i1nvestigated the anxiolytic effect of Ting-Chih-Wan
after acute and one-week administration by black/white test and elevated
plus-maze, the sedative effect of Ting-Chih-Wan after acute and one-week
administration by hexobarbital-induced hypnosis and locomotor activity
detection. Furthermore, we 1nvestigated the anxiolytic mechanisms of the
ethanolic extract of Ting-Chih-Wan by combining DIZ, o-HTP, PCPA, BUS and
RIT, and detecting the changes of monoamines and 1ts metabolites in the rats’
brain.

In the black/white test, the water and ethanolic extracts of Ting-
Chih-Wan after acute and one-week administration prolonged the first time
entry, time soent in the white compartment and the total changes between the
two compartments, shorten the time spent in the black compartment. In the
elevated plus—maze test, the water and ethanolic extracts of Ting-Chih-Wan
after acute and one-week administration prolonged the arm entries and time
spent 1n the open arms and shorten the arm entries and time spent i1n the

closed arms. The water extracts of Ting-Chih-Wan alfter acute and one-week
administration and ethanolic extracts of Ting-Chih-Wan after acute
adninistration prolonged the hexobarbital -1nduced sleeping time 1n mice and
decreased the locomotor activity in the rats. The ethanolic of Ting-Chih—Wan
potentiated the anxiolytic effects of PCPA, BUS and RIT and antagonized the
anxiogenic effect of b-HTP. The ethanolic extract of Ting-Chih-Wan decreased
the levels of NE and DA 1n the cortex, the NE, DA and 5-HT in the brain stem,
and increased the levels of VMA, HVA in the cortex and the VMA, HVA and o-HIAA
1n the brain stem.

These results suggested that the water and 99% ethanol extracts of
Ting-Chih-Wan atter acute and one-week administration possessed anxiolytic

and sedative effects. The anxiolytic mechanism of the ethanolic extract of
Ting-Chih-Wan was related to the decrease in the levels of NE, DA 1n the cortex
and NE, DA, 5-HT in the brain stem, and the increase in the levels of VMA,
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HYA 1n the cortex and NE. DA, 5-HIAA 1n the brain stem.
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KRNI INERIE AR AT ARERIAER  — AR A R T 1RF
48 2 A N R PR ) ALt — R BAP ML - KRB G BEH LT R KR EGW
eyt A PRERMZEHIES EE %L & A orbitofrontal cortex (X
# 4 limbic frontal lobe): X £ & &M limbic system ZF#& % #| & #2158
% prefrontal cortex z3H&|& ; M4E orbitofrontal cortex 3<% cortex Z #.&
A {2154 F amyedala  amygdala — B #HALA T HE E P& (fear-anxiety
center ) L EH —E 2 FEEb MmMER W& T HE A basolateral
amyedala » B & d T ez HACER & & medial & > B4 KB TXATLE R IE B¢
1@ s Mg A i A SR INMER R Z LY o M Ab AR R E 2 MMk 0 FBi3930
Z ¥ #& benzodiazepine FAfp EZ A e AT R I EL N B ZH R F
benzodiazepine FririE2 & & A|RER H 5 > 534384 benzodlazepine 14 & &% %]
TiE(downstream) Z AP &Rk 8 mA £ T HIIFEZ/ER » £ benzodiazepine &
R B8 & 0 443, amygdala &2 serotonin PSR 0 B LA T s AP &R
EHE P 0 AR A serotonin A E L H4 5-HT agonist X A PR F > 35
buspirone Z 4% & BAF B 144 & raphe 2 5-HT1A autoreceptors: & serotonergic
activity 4% » mIELd benzodiazepine receptors's™ o W& B X 848 P 1e
Hd e > (@AM FPIE limbic system ¥ amygdala & serotonin Z HiEARIES
“ALAr 8] 420 M benzodiazepine BY & fal 438 8y amygdala B serotonin 2 ;& PEFR 54 o

AR A 2 B B B 0 RERTT o i K38 © Benzodiazepine #2$1 non-
benzodiazepine #&'* : Benzodiazepine #8543 5Es ki % A XL E B &4 0 Mfe
Fe R L BASUE R - AR IR R B EALA TR e FAER » BEAER LR
B - 28rF &S MEA > REEHAALGRBET » FTHEMEFPZER 0 FHK
wpd ~ HEHLRES S R HEE PAedp R 2 4E A o 4 non-benzodiazepine #&
A k8 - barbiturates #a& 5-HT agonists #8w#E 5 Barbiturates $a=
Y F 2 benzodiazepine $8483% ¢ 12 &)4F A A% benzodiazepine #8 % H g & » Iy
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BRERNY ~ B BE - FALREG SR LAFE PR LIPFIER 5 0 AR S 0 45
7] 7 cytochrome p-450 A # 8| F FH4&4/EM < @ 5-HT agonists 45 %)% 5-HT,
agonists » BRIV LEERBEZIERE RS benzodiazepine %8 P gy
FZAMER AR L&A B — R A TSR 0 dooRS - Bok ~ ERER
-ﬁﬁﬁa 2 SAER - GRS AER ZILE R &4 0 a1 B K > s8I0
iz 5-HT agonists » 1B F R ¢ Bk mat FR 2 Bihin LGB T F G o

WA ko IS B MG Y > S EHRERNIVAHK PR E R
VLI M B — IR ATEI SR M AT — AR B L0544 o &
WP EBRES SEORIPE (ol B s ATz s FE )r iFsb by o Bl
AR AR A R RER B K {éﬁ*#ﬂ?‘i-ﬁ:—%%ﬂﬁm > LAE F AR AT a9 B R B 0 LA
S FEERZAAE o

LEABHRTRIMBIZEEN AL -_H - BRE_FH -~ B —® ~ 1=
R REE R RATER  BEA BREC B EE 2 ELCARERE
Bl BARLZ RS EFED) FPALHANMEMEN > A28 i B4

RAFARF LAY MEANT LN HBEME . 8 B - RMTFI—ANE R
(6) ° iﬂ,&fi‘zi‘ﬁﬂﬂﬁ"}ii%?/\ﬁ%#ﬁl’ﬁ%ﬂﬁm“ i EARMER AR BT E L
(1) AP A4AHEA(8)  mEABRIRARIEBMER(Y) ; B R-BA4E5 - IR
ER > S8 ~ B~ BREBER0) - BEwit, FHAEZRLELCRARERKRE
Bt s WEAAR L F E BRI A BIZLH T e -

R S ARE AR ARG SRS Fa S R 2 5 RO B & Rl 6 R mek st 8y Elevated
plus-maze RABwE B FM04c AR G R MMkt 2 Light-Dark task R %%
B £S5 ALBRTeALEE EAHMZ conflict behaviors * £ 8 AT R &2
WERANARTEENSHES BT EAHERTHRBEL B8 2 conflict
behaviors &)%% » X ASERRAT A ZHLEE % > — A 65T F R b6 B8] FH
SZBET  @F4EFRBRZER 0 4o diazepam ; B R EBIERS T E L2
ERAFASL TR E E TR ERINEEH E 2014 - TURSBEY
A e9bL B & %4 diazepam 2 F48840 » SsSB4 B3E « TR AR A 65
ILEJE B4 diazepam A F #8840 » LR B 4B 5UT o

R AR %

— > WEREM 2K B
TR Z T E A B ABLT
LA 20 BA e A% Panax ginseng C. A, Meyer &9E5)1E4R -
2.3% & BRESYE AEMEE Polygala tenuifolia Willd, #9324 o
3. B Rz AR EHAHEMEE B Ziziphus jujuba Mill., #9354 & 3hfET -
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4. 5F4=  BraFHE a4 Biota orientalis (L. ) Endl. 84328 ik & 4= o
5.4 # B SILEFERE X Poria cocos (Schw. ) Wolf ah@E# -
AL BmE S KA S TR B R 2:2:2:2 teBIRE » BRI BAKER T
f252 8z 0 & D0°C FTEMMERW ~ AR » RO/ NF > SHFREUE 0 &R A
BHRETIRAE > MR R EAKRLERERY) -
=~ B
ICR #ueM b8 48 € 18~24 /%, (Black & White ~ Elevated plus—maze »
hexobarbital #F4sER T 5 A ) °
Sprague-Dawley AsgPE KR @ 52EF 180~240 0% (ABREHE TR
NBRESFACERM)-
N g~
<I>¥teRe% w8 % (Light/dark test) 2 %%
B B 2 R T LR ANME S RAE M B B AR AR AR IR BRAET A AL B
BE > ASAHLERE  HEOREQATHERATHE' « RBE K
NNRE ) E R AT — TR ERGE (27X27 cn) » A —E%E R
2 (27X18cm) HEERiALE & 47cm H 695 Tk » bR RIS A —H o (7XT7
cm) » EEBAEINAH MBI A DRBEENT HEMR > ik LA G E
0XOcm #4-F - B ¥R LF RBP4 A 100W ae (BABE
A4001ux ) » 85 % B 40W 4o e 1500 » M agEir 3Tem & ©
FEE > — RSB E R — AL EE  —RABAN T EKRLEEER
MR A B AR BB E o Rl d O RRAENRIE C —HSBRE B RS
Mk L LR NELRIRS T DRARESEEE KRB
RERME > B NRERHEY SR L RBIE@OET > AN NEAR EA
FRALHEN  NERAHEFTRETCREEEREAL  WIFBARE
TR R ES TR P AR TR ETSH T Ak ~ R E 6 F IR IR
by E—RBBEFREAGTYEHAET  HILATRZES D RFEAENA
B F G aREA 0 B S e F R FMRE B R T A E R o
BE 4 Rp— & BB b 04 0 BB L BRI TR AR
5% T THF B2 T RE o AEELA diazepam (O mg/kg, 1p)1%
EHEB o N8 20 H481E ATHRER -
<> s A+ kg (Elevated plus—maze)F s B 2 &
AT E &K Pellow K4 1980 # 2 AMIHEE R aR S A T F K
TIRE  RBATREZHMEAGS M E EEX 0 HRIE X F R IRIEE S R
B R SRMAERMGRE  2REERE  EERDHMER (4obf
# A ) Al e R AREmERESmE R o KK S & BB (open arms;
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40x 10 cm) BB 4 B4 (close arms; 40x 10x 40 cm) » P LABM 2 EH
B (10x 10 cm)igdE

By —ROEEMR —HLEN  — RGBT E KR LE I
WUAZS BB E 8 d ORI ELE KBS —BL BB KRG — K
BEHER HHE LR ORETAAREBEE SRR LERERYE -
AN AN B XX P T inia i dm L b —m i
O RENTARCE R B AR~ SRR R 255 0 B
HAHBE e E TN B EREY - BE LR RAE—K 0 BRBE 5
48 0 B 20 | c ERFMATF S22 FTH A8 - KT diazepam
(1mg/zg, ip)ﬂ?ﬂiﬁﬁ  Feeb ik 20 4815 EATHRERNY -

<3>#f hexobarbital 3% 45akagaFra] > 24 .

TRy —REBAR—HLER  —ROBEWNE ENAKRLEAFEER
AR E Bl E 7o Ed ORGINBR  — B BEa B ROE— & 84
BHER CNFEROIRETFTIARRBABELEKRLERERYE » &
o A BREE S hexobarbital (100 mg/kg) » 525 0FaR » #8220 4014 5 &
hexobarbital 12 £/ B2 8ER & (righting reflex) 4 %858 (onset)
RAC LR 4305 % ZR1E 6985 F] (sleeping time * duration) ¢ o 4834n
% vehicle o

¥ ARBEBEZHYE

EEF X ERER FESHEIRTEE (l—Opto—Varimex—B Animal
Activity Meter, USA) - BB — kA8 wm R —HHEW » —ROHEm»
EEAKRLEEERPALEFE o e d o REARRE T —HL B
MFALE—R O BREL LR NBEELRIRETABRRRREZE K
KCEERERNIE  BASLE ENBE 5 248 0 BRBIEARZ&HE
AT ARSI (BAEEFE ~ KA » b3 > RBEGHULEESEE) - {5 Akt
AKE 5465 BEEEg ] ) ef0 o $B84a354F vehicle o

<a>¥ﬁi RAR P B R AR 2 %

EHKRCEFFAZB O ARS T A RE, BRBMeE, BRE A8, &

I H“""‘%E_Lé%k B IK FARSF ISR o BRI AE AS 4 8k 388 &, e Sml 0. OIN
HC1 £t 500 1 0. 1M EDTA » A4 2, A 4 g NaCl, ied 12 ml
n-butanol AR, &4k FEE-O1% , 4T n-butanol &, oA 17 ml n-heptan
2 A00 1 0.025N HCl EgMsmrikZ 2, B ERBABMEAERE o Ll
£29 n-heptane B &L 200 41 0.9M tris-HCl Mfi%i‘%ﬁ%‘ii& (pH8.5)
IREIBRIE S, THERAMS P o SaprFasr Bz (NE - DA > 5-
HT ) R HA4X#H4 (HVA » VWA » 5-HIAA) » msMB & SAIE 2 o 46 B 5k bk
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B #ri& (HPLC model 510, Solvent Delivery system) (Waters Associates)
Rt % (Electrochemical Detectors LC-4B) (Bicanalytical system
[nc. ) M E 2 o 458 A Column % Lichrospher 100 (RP-18 endcapped, 4mm
x 125mm) (E. Merck 50734 ), #%48 A A PIC Bi(Waters Associates)
z_ methanol/water , 2/fi& A 2.0 ml/min » 4885 K4 ik B Data
module M746 #ic&k= o

EOHABEPRYRBREME 2 84 . B T ENKRLEERERYILE E

R Z A% %

R ERKRCERERYLE TR, BAPE RS ERYE 2§
W B FR, RATE (Fik2) #BATES - &44F  diazepan (0. ]
mg/kg, 1.p.) 20 54ERT4%(15) ; serotonin precusor—5-HTP (5 ~ 50
mg/kg » 1.p. ) 30 44EaT4 7YY 5 serotonin synthesis inhibitor—p-
Chlorophenylalanine( 200 mg/kg® 1.p. )24 -8%a746F 1 5-T,, receptor
agonist—Buspirone (0. 05 mg/kg » 1. p. ) 30 54 aT4F1% : 5-HT, receptor
antagonist—Ritanserin (0.01 mg/kg » i.p. ) 30 o487+ -

DR 5 e = i

AEIPTIFZ 845 - hexobarbital #25akaR ~ HPLC B& M BERBE R €
R B 388 F T ERESE ¥l one-way ANOVA 547 R ¢4 B $¢0» Bt Scheffe’s
test M E > it R 2 B 2880 0 L P AP 0,00 BUFeF > &
BAHFAHRITER - LAZTRAARGA+FHE » A24 non-parameter #t
it 0 stk Kruskal-Wallis R4 B8t a4 £ 20 AL Mann-Whitney
U-test A EMEB 2 B8%M > A P /9 0.00 SATFEF» RISRAA &t
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—~#2 gyaz (Black/White test) &% ¢
BBl —ER2ET £ 5 AR O EHEU(0. 1-0. 5 g/keg ) R k3EE4(0, 1-1. 0
o/ke) HhBALZGETE—ROHATHEF TR A LERGER
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100 +
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0.1 05 1.0 01 05 1.0(gke)
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TCWa TCVW

Fig 1. Effects of TCWa and TCWw after (A) 1 day and (B) 7 days administration on the
first time entry from the white to the black compartments of the BWT in mice.
BUS: buspirone, DIZ: diazepam. ¥*P <0.01, ***P <0.001 as compared with the
controt group (Kruskal-Wallis H followed by Mann-Whitney U test).
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B 45 BT 0 A B R %L AR A KR (0.1- 1.0 g/kg) #
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Fig 2. Eftects of TCWa and TCWw on the time spent in the white and black
compartments of BWT in mice. BUS: buspirone, DIZ: diazepam.
**P < 0.01, ***P < 0.001 as compared with the control group
(Kruskal-Wallis H followed by Mann-Whitney U test).
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B =4 B KA A 05% BRI R ARy (0.1- 1.0 g/kg) &
RO K BBEB LR HIRAELZEE PTG H L KO
M5 feekE 915 G EE R RIS H Gasa el tF A -

250 -

3

—— r— -7 ¥

2
1

/
J

—

S

Time spent in the white (sec)

250 -

s

% R

2

Time spent in the black (sec.)
3

&

0 I 2 [ ; T IR S SR 1 T
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Fig 3. Effects of TCWa and TCWw atter 7 days admunistration on the time
spent in the white and black compartments of BWT in mice.
BUS: buspirone, DIZ: diazepam.
*P <0.05, *P < 0.01, ¥**P < 0.001 as compared with the control group
(Kruskal-Wallis H fotlowed by Mann-Whitney U test).
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Fig 4. Eftects of TCWa and TCWw after 1 day or 7 days administration on the
total changes between two compartments of BWT in mice.
BUS: buspirone, DIZ: diazepam. ***P < (0.001 as compared with the
control group (Oneway ANOVA followed by Scheffe's test).
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—~ #EHAAF'E (Elevated plus-maze) HHEEZFEE

Bl A R8T 0 £ EK 9% CEHEEY (0. 1-1. 0 g/kg) Rokdaidy (0.1
0.5 g/kg) R —REBR L REEH P RARZV+FH T PHKE B R
HE I EAER  HAE EARBBDBIF R VEER -

(A) 1 day
B (Closed arms

Open arms
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Fig 5. Effects of TCWa and TCWw after (A) 1 day or (B) 7 days administration
on the arms entries in the closed arms and the open arms of the EPM during
a H-min test in mice. BUS: buspirone, DIZ: diazepam. ***P < (0.001] as
compared with the control group (Oneway ANOVA followed by Scheffe's test).
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B 75 RBR O REA 9% LEHBRMEAMIY (0.1- 1.0 g/kg) Kb
~ RGP RERGEH D FARDY TR T T BT G5 H 5o h 1k
B> S 6043 G AR R RIS A KD RO 1E A -
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Fig 6. Effects of TCWa and TCWw after (A) 1 day or (B) 7 days administration
on the time spent in the closed arms and the open arms of the EPM during
a 3-min test in mice. BUS: buspirone, DIZ: diazepam. ***P < (.001 as
compared with the control group (Oneway ANOVA followed by Scheffe's test).
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= ~ ¥t hexobarbital 3#25eEaR e R 2 3%
Yo B LR A A DT EIFRERM( 1. 0 g/kg )— R # % ¥} hexobarbi tal
HISAREIR ISR A L BAER - R E A kIRERY (1.0 g/kg) FH—RKELXR&EE
# hexobarbital FH%-aoeEaR s AL EAEH -

mmmm Onset
g DUration

(A) 1 day

100 -

=
=
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F.(
(B) 7 day
?Uj -
60
— 50 -
= .
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= 40 -
= 30
20
10 -
0—*— 1

Conrol 0.1 05 1.0 01 05 1.0(gke)
TCWa TCWw

Fig 7. Eftects of TCWa and TCWw after (A) 1 day or (B) 7 days administration
on the hexobarbital-induced hypnosis in mice. ¥P < 0.05, as compared
with the control group (One-way ANOVA following by Schefte test).
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09 H AR EHTZEE
b BIAKE R 0 R ARSI R 9% BRI (1.0 g/kg) — b i
HARAREHEEIHER | ERLOBHARABEN I EED -

B 1 day
[ 17 days
3000 - T

2500 -

2000 ~

% oK

1500 A

1000 -

Locomotor activity /30 mins

500

O ! 1 ; |

Control 0.1 1.5 1.0 _0.1 05 1.0 (g/kg)
TCWa

TCWa

Fig 8. Eifects of TCWa and TCWw afler 1 day or 7 days administration on the
locomotor activity in rats.

*P < 0.05 as compared with the control group (One-way ANOVA followed
by Schetfe test).
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B HAREBRNERRARMEYEEZBE
wolg| A& RBT  £EMN 0.1 g/kg €8P KR A & E ¥ norepinephrine
(NE) » dopamine (DA)R3%40 VMA & HVA 64872 © 0.5 g/ke RV AR KAIEERE
F (DA) R332 A0 HVA 648 2 o

5000

NE DA 5>-H'T VMA  HVA 35-HIAA

Fig 9. Effects of TCWa on the levels of monoamine and its metabolites
in the cortex of rats. *P < (.05, **P < 0.01, ***P < 0.001 as
compared with the control group, respectively (Oneway ANOVA
followed by Scheffe's test).
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ol HeE R8T EER0 1 g/kg =T D K B B&# F dopamine (DA),
serotonin {5-HT) & 5-hydroxyindole acetic acid (5-HIAA) jE & B 38 Ho
homovallinilmandelic acid (HVA) & & & 5 0.5 g/kg =T & 2V B 3 ¢
norepinephrine(NE), DA, 5-HT & 5-HIAA ;B R B340 vallinilmandelic acid
(VMA) & HVA &9B A -

6000 - Control
T TCWa (0.1 g'kg)
TCWa (0.5 g/kg)

5000 -

4000 -

| %K

Levels in the brain stem (ng/g tissue)

3000 A %\'ﬁ
-
.
2000 - %% i N
aEERrRg
0 é§ 7N %§ | § /§ § 1
NE DA 5-HT  VMA HVA 5-HIAA

Fig 10. Effects of TCWa 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 (Oneway ANOVA

followed by Scheife's test).
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F—iERAa
RARGAAF
?i&”fr“%ﬂjffaﬁﬁ 1398 B 691 FF

4]
Rk PNE

o A AR RS
» ¥ H-HT

ﬁ:—ﬁ*k don CLERghER4s (0.1 g/kg) ¥ PCPA > BUS & RIT
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Table 1. Effects of TCWa (0.1 g/kg, p.o. ) on the 5-HTP-, PCPA-, BUS- and RIT-
induces entries and time spent (sec) in the closed arms and open arms of EPM
during a 5-min test 1n mice.

156.63+

Closed arms Open arms

Armentries | Time spent (sec) Arm entries | Tune spent (sec)
Control 3150+ 5.13  |247.83+ 12.20 3.00+ 0.37 5.50x 0.76
TCWa 0.1 g/kg 111,83+ 0.60  [163.00+ 5.70 14.67+ 2.68 2483+ 2.06
DIZ 2517+ 1.78  |213.00% 6.10 12.17+ 0.83 15.83+ 2.88
DIZ+TCWa 2683+ 190 1224.00% 6.15 15831 3.16 14.50+ 3.28
5-HTP 4583+ 4.11  (275.86+ 14.20 5.67t 1.38 2057 1.25
5-HTP +TCWa 2557+ 2.17%* (173.50% 9.40%* 1343+ 2.33**% [35.00+ 4.76%
PCPA 29.00x 2.56  |215.86% 14.20 9.50+ 0.89 2057+ 1.25
PCPA +TCWa |14.71+ 1.32% [153.50+ 9.40** 2743+ 3.51*%* |35.00+ 4.76*
BUS 32.33+ 3.25  {213.50+ 5.53 13.83+ 2.63 13.00+ 1.93
BUS +TCWa |16.83+ 1.74* [166.00f 9.28** 124.00+ 1.81* |[33.67+ 2.87***
RIT 2633+ 2.17  |218.38+ 5.23 [1.50+ 1.75 16.88+ 1.29
RIT+TCWa {14.00+ (.82* 11.35%** 122,00+ 1.84%* |(36.13+ 4.40%**

Data represented as meant SE (n=12).
Chih-Wan; DIZ: 0.5 mg/kg diazepam; 5-HTTP:
PCPA: 200 mg/kg, para-chlorophenylalanine; BUS: 0. 05 mg/kg, buspirone:

TCWa: ethanolic extract of Ting-
ol mg/kg, S-hydroxytryptophan:

LT

0. 01 mg/kg, ritanserin. *P < 0.05, %P < (.01, *kkP < 0. 001 as compared with

the

Scheffe's test).

— 3388 —

o-tTP, PCPA, BUS and RIT, respectively (Oneway ANOVA followed by




B 3%

EEEFRF A ZEEIR AL R - BEFH ~ RAF =/~ 4aT1=
MR B AR BABAMES s TR EEZ 0 EBCRAAMEE
EHE s AR Z  REFED) e FPALHNWI SN AR LE T a®
AR AR R ERAAEOLM o RN B B R TRy
(6) -

A BRI R EALFIHIE AR SRR R BT LS
(7) s b A4E8ER(8)  BREABBARAERMEMAD) © 8RB A EHP ~ B
VER o 4EME ~ BUEFE - BRAER0) c EE ik, AMEERELCRAFRAMKE
Bl ~ REAR RS £ B ERZ R ITER 3% LMo -

R b AR N 3 R RIFAE S S SR B B R A 2 ey RE kst ) Elevated
plus-maze B4EE fEEh M4 LR G ey Rkt 2 Light-Dark task R4
Ik ZRALBETeALAREEAKZ conflict behaviors @ & B AT&R &L
WA AN EEEGSMERXY > FitR EARERTREAFH R conflict
behaviors #9%% » XRABERTAZAE RS — LGB ERLEREZH
= BET R4S RRZAER » 4o diazepan i B HAB IR A E XN
& AR TEIEN R LA RRB AR E B XM o LUHSERRY
B ey B M diazepam & E 8B4 « LUFE RSB AR o SRR ASEEAR Y 49
BB JE ¥4y diazepam A& E¥ B4 0 LU H G HAUE -

Hh 0 AZATBERIREERAZERT  ZaFEAAHERASR H IR
Rk oK SR8 LrE A BRI EEE A kst i R e K Y - Crawley & Goodwin
ZHFRAE  BERAREHMAKAAREEN IS  ALRELRAEZGETY TS
KRTHESRRER) - F— L2 ha T 2RTHNENRERFEEEZHNNHRE
T E2ZEEAL ARFATAREEEFSHE D - CAH KX S
benzodiazepine #8 » 4o chlordiazepoxide & diazepam €4k RAAAEZHY
R B SR B M sbiE £ 4 Crawley & Goodwin~Costall & OnaivigMartin »
Young&Johnson %z #% $iksg (P% - %4 » buspirone 4& Costall ~ Carli »
Lopez-Rubalcava ~ Misslin & Sanchez ¥z #tRH4H » LA GAA LR G
R 2t & o iAo el ey nd A @ g aa 't 2% R R 2 IE ¥ 88 48 diazepam B buspirone
> BELIE R0 % 3T Crawley & Costall E2HRER—3 o MEE KR 9OKT
BB 0.1 0.5 & 1.0 g/kg BIET »  HERTERDAF - RIAETHRERE
IR s AR E B GEHAR T M FAR RS BV ENE EXIEE R o bk
4B o KA R 2 F¥ 8842 diazepam & buspirone —#K » ST L ELBEAF ILE
BXER -

— 38U~



Rk AR+ FHATHREEBR2T5% Y > Montgomery £ R &
Al ILHRAH A E R YR AR SOH T RERGEN » 43 i8R 54 &
BT REEK ) o Pellow 2 X85 RYX+2m s i—AEan
Wik > TR ARMEEMAH BIEERKEEER > BB KRR ASIE T
e g2 Pellow ~ Lister & Rodgers £ 45 th » 1A3P4 2 A 2 i Ak
BRI ESRZE R EHEEER I B o h3ih Pellow Z 2% o
EERE =Rk T A 8% benzodiazepine #aa4 & &M 5 mAE Rodgers
fo Lole B4k 45 Hi » # F diazepam & benzodiazepine % 2% 4 F o o
chlordiazepoxide R bretazenil » v 8R BE3% fo i A BAR A B0 R 3E B 10 Bl A AF 28
G o B 4% 9 00 5 buspirone 4& Dunn ~ Soderpalm~ Lee & Rodgers ~ Kostowsk i
& Luscombe ¥ AZAR — R, > T oo\ 43 QA MK B Qa5 R Bk A B
HREE 2 F » BT buspirone A BRE X+ 2R T EEBA L IE B/ A (B0,
AR PTA 2 T #84 diazepam & buspirone e e hoo s B AR BRCE 28 g ad
FIREARBE SR FALSRE LR S ML H 2R R — KT 2 EALKR 5%
LBi3dBan#>0.10.5 & 1.0 g/kg BIETF » 932 ha “RARBE 2 s ra g ik
ANRBADE  BMar R EAREAREEZMER -

REGERRE X+ FRRTHS N REEERNES M2 EHITE » i
1TEZE S F MR LR hexobarbital #HE8ERR T8 o & BT £ AkibEuy

(1.0 g/kg) —RR—BHER B%RTEHIRM (1.0 g/ke) — R B BR A
A B A iE®) 7 R AL K hexobarbital $5% 2 sERReS R M 95% 2 X4k B (1. 0 g/kg )
—He R KE A EEH TR hexobarbital HH 2 sFRSFIA SHALY - I8
EERAKBERY (1.0 g/kg) BH—ROER—BLBYAABHER « BBRT L
AR B BAE AR AE A o
BT BB $ K R RN AP LS Y (4o 5-HT ~NE ~DA %) R #
RIS ERFERT oe9 % Y o 5 ks tH A o-HT BHEAISEH P 548
BAZ » MEEHE#H T 5-IT 2 BB &4 EEAR 20 g5, Ba#r+ DA
& % & locus coeruleus 2 NE #4836 LS R €3] e B B2 A4 5o sk » 1990
+Golembiowska 45 # ipsapirone 2 0 & &4k Al & & &y 38 b 5-HT &) turnoverrate
¥ e NE ~ DA 2 tumover rate i3l “5° ) d# locus coeruleus + NE B LS e
% & raphe ##4&4a04E 4“0 (R & ipsapirone €4 & 354k 5-HT1A autoreceptors
Rirr v Ap e 5-0T &9 turnover rate » i i 33 raphe ¥ locus coeruleus =
2w - 243 NE #4840 & & F4p4(disinhibition)E A » 3240 NE 2 turnover
rate “®' Y X substantia nigra ¥ 8 DA 4448 75% raphe i 4@is a4 e s
4% Ipsapirone #p#|8F > substa nigra ¥ &4 DA & smph R4 & 4 EHpFIER
H DA 2 turnover rate JFA 3023 £ © &y s 40853 P 5-HT - NE + DA % 8 giad

— 3~



CARR R ERB R EZ P BB AL ML R LISz e (Y
PIOU . Bk AR IE—F A AL S E(SREBEFETILE R EHR
A BB T B R E RS F RIR R ARSI R S b2 8% 5
ERBTEERTIARS T 0.1 g/kg Bl TR &% RAE#HANNE ~ DA 2 8 B BB
#rdr o-HT » 3638 ho it & R BGEF HVA Fo VMA 6978 8 B BS%e D-HIAA 2B/ » 3 4o
AEAR0, ] g/kg BlETXAERAER T L & bk b Bs$e 0-HT =&t 48 5-HT
7 NE & DA #4870 2 & F4p] 0 Bl d4E f8ee 2 NE & DA turnover rate 38 4uk [ -

3 F R BB AT AFe b B JE B A BA 0 serotonergic system fE
R BRI EITAHYRAED LirE-ER X A& o MV BEN serotonergic system
EME o A ASUERAEA W IEN serotonergic system EMR] @ A 4 £ EAEH
22200300 3% Berendsen ~ Broekkamp & Sanchez %8187 - 5-HT &4 2 gm
%&#ﬁﬁfgﬁ%mﬁf& PEE R AT AMA M PV E el 5-HTIA ~ 5-HTIB -

o-HT2A/72C % 5-HT3 #fa-catd &k BRiA AT Y Bk » XFEHR 5-HT
(5-HT #AvB&4m ' ). PCPA (5-HT 4 & sdp#®l ) s BUS (5-HT1A 2f4yakaiid) » RI
(O-HTZ #Eidl) F 5-HT =RE 2 s B 44l 0 3t Liﬂmi'l'%L%’f’F%‘%%ﬁ'*
PNREEER  BE— PR -HT RBATENIEEERMHEZRE » #—
18R € &AL B S ER XA A #3% -

22K O-HT, receptors o4 fE » 12 £ £ A5 AW 4% (dorsal raphe
nucleus ) O-HT 4= jo 38 R A5 A7 = O-HTIA & % 52 (5-HTIA presynaptic
receptors) © & —#E autoreceptors A% 4 somatodendritic autoreceptors ;
o-HTIA E#54% < &% (5-HTIA postsynaptic receptors) B8] % 448 limbic
system { €, 4% hippocampus #o amygdala) %77 ¢80 o jE 4L R A8 A7 5-HT1A
autoreceptors “JH#p#|dmfinz firing rate » i@l 5-HT e94psa4E:E R >
Ha b RAR O-HTIA RBBA & S B4 A S p9F 25 M4 o Cav RAFAT 5-HT1A
autoreceptors & X 69 5-HT1A receptors #t 5-HT1A #R#raksgd) s, H-HT1 3%
B & 414 » €751t Gl protein > fM3l4e KT BiE475) - 1045 10 48 4 0 B 1B AL
i d Rk O-HT A& S mag i & 50 Y o BUS B 5-HTIA 2 234y 2 o 4%
g AF gL 5-HT 4448 BABRT = 5- HTM autoreceptors & a1 © €3i4e 5-HT #4817
HRARA BRGE 4 & 5-HT A& » &) 5-HT =A% R turnover rate > # &
A ERER Y e iR Cosall 2 ﬂﬁﬁﬂf%tﬂ BUS # 0.06~2.0 mg/kg (i.p.) o
A eEm Y Bk MARERAAEE [ RALTZRATHYGMZE 2
BUS (0.05 mg/kg; 1.p. )RFex E A OS%ZEEFkEy (0.1 g/ke : p.o. ) A .
T A8 » T B A 5% B4 B o 3% 4o PCPA B BUS A B thiE AR B R
i B ETR] 2 Gasa P AT BN R BRI YRR 124543 5-HTP ¥ hu2z 44 B
HOVEANRBBIF YT » BRATR D Z B AR REEGT - BT E

=391 =

'_U

H




A, O5% L EE 3 B 2 4 A A T AR YL LB R AB BT Fo R AL 5-HTIA £ ﬂ%ﬁﬁ

WAB1% 64 5-HT2 %88 (Postsynaptic 5-HT2 receptors) ¥ £ 7AW A LY
FAafo B =42 F R o RIT & 5-HT2 = 3EH0E] - BEAE4 T | mg/kg H5€ L% In &
HOEZHBEEMEEERTZHRGIR Y AMREARBLENRAREZ
g R G E 2 g ekil= RIT (0,01 mg/ke: 1.p. ) #2525k 95% K2 E4
(0.1 g/kg; p.o.) B 5 BEE&EEEET T3 RIT AR E HEANRERFTY
5] o SEPTHEAR I PR A E AN R IF G AT o ST & > A A 9D LEEHERY
ZALERAE R sraty 5-HT2 S22 75 IR AH R -

RO P EERBETT 0 AR DN LEIRERM BRI R AL G T RBH R
T FR T HIS R EEFEX PHYERBZEREER  HAFRBE TS
®Egar 0o-HT1A =48 R H5-HT2 &8z &M » g b iser+ 5-HT = & Mrrglde -

18~ ERBERR

FRARUEAERRAFUTFRETF R EEE AR EEAKEK 95h LB 44
By —R4DE R —Bsb 2z B E/ER - it 2L hexobarbital 3#488EIR BRI A K &,
A EE g RIFTEE AR DULE—ROER —HLEZLEHER » RIEZIELL
DR BEFRAEZRBKEAEAETRBEHE ST ERBREZEILAGA B E
serotonergic system &9 %4 % diazepam RAEFE E A 95% T EEdh By B B AE A
Z ek o BIFLAT &%

I. ﬁ:* HRR QOB LB EU — RS R — A BB I ERAERA -
2. T EAKERY (1.0 g/kg) —=k4 nfﬁé sﬂﬁf‘w‘éi’jﬂ?ﬁﬁ FIER X
& %L DL Bzt Y — RGEVBEHEE (1. 0g/kg) TAHEFEHEA -
3. &EAMN 0.10.0 g/kg TEAFREEMEA - W EAF A 5T 45 8L 1K
“"‘ﬁ" o-HT IR A B °
Bk AR RET 0 TEAKE DU EIREYB B A ILEE REFIER
SR LA 7K b By 2 AR 354 A #2548 0 LA ODN A% dh BU 2 B B AE F 84 -

e~ 5 UK

l. Robert B. Graham. Physiological psychology. Wadsworth Publishing
Company, Belmont, California, A Division of Wadsworth, Inc. 1990,
a1 T-524.

2. Meller E. Goldstein M, Bohmaker K. Receptor reserve for o-hydroxytry
ptamine,—mediated 1inhibition of serotonin synthesis: Possible

— 392~



10,

L 1.

1 3.

relatioship to anxiolytic properties of b-hydroxytryptamine,, agonists.
Mole Pharmacol 1990, 37:231-237.

Carli M. Prontera C, Samanin R. Evidence that central o-
hydroxytryptamine neurons are involved in anxiolytic activity of
buspirone. Br J Pharmaco! Exp Ther 1989, 96:829-8436.

Rang 1P, Dale MM. Anxiolytic and hypnotic drugs. In: Pharmacology,
Churchill Livingstone Inc., New York, 1991, 628-641.

ENGLE By ER o p. 3640 1988 I BBAMRA & F o

e B g X 48 0 PEE H p369-371, p207-208, p321-323 > 1988 i L&+ B &
Lol o = AT o= S

F AR ASBIFEMEHIER , $E524 1080 ;15(5):312-320 ¢

ST BE R REERrE 4l o P sk SR (CFHE) 0 pl599-1560 » 1993 » LSRR T i
hRAE 0 L o

PIEE e FHE PR K | 45 KA pdd-45; 1982 -

TR MR 0 P K (FAH) 0 p2534-2536 0 1993 0 L IEAE R I
frAt > bk o

Griebel G. Moreau JL, Jenck F, Misslin R, Martin JR Acute and chronic
treatment with 5-HT reuptake inhibitors differentially modulate

emotional responses in anxiety models in rodents. Psychopharmacology
1994, 113: 463-470.

Young R and Johnson DN. A fully automated light/dark apparatus usetul

for comparing anxiolytic agents. Pharmacology, Biochemistry & Behavior
1991, 40: 739-743

Montgomery KC. The relation between fear induced by novelty stimulation
and exploratory behaviour. J Comp Physiol Psychol 1935, 48: 254-260.

14. Pellow S, File SE. Anxiolytic and axiogenic drug effects on exploratory

[ 2.

16.

activity in an elevated plus-maze: A novel test of anxiety 1n the rat.
Pharmacol Biochem Behav 1986, 24:525-529.

Cole JC, Rodeers RJ. Ethological comparison of the effects of diazepam
and acute/ chronic imipramine on the behaviour of mice in the elevated
plus-maze. Pharmacol Biochem and Behav 1995, 52: 473-478.

Fujomori H. Porentiation of barbital hypnosis as an evaluation method

for central nervous system depressant. Psychopharmacology 18069,
1:374-371.

7. 1toh T. Murai S, Yoshida Y, Asito H and Ching HC. Effects of

ad- e



methamphetamine and morphine on the vertical and horizontal motor
activities in mice. Pharmacol Biochem Behav 1987, 27: 139-197.

18.Sanchez C. Serotonergic mechanisms involved in the exploratory
behaviour of mice in a fully automated two-compartment black and white
test box. Pharmacol. Toxicol. 1995, T77:71-78.

19. Moser PC. An evaluation of the elevated plus-maze test using the novel
anxiolytic buspirone. Psychopharmacology 1989, 99: 48-53.

20.Costall B, Naylor RJ. Behavioural interactions between 5-

hydroxytryptophan, neuroleptic agents and 5-HT receptor antagonists in
moditying rodent responding to aversive situations. Br. J. Pharmacol.
1995, 116: 2989-2999,

21.Shibuya T, Sato K, Saiafsky B. Simulanecus measurement of biogenic

amines and related compounds by high performance 1iquid chromatograghy
(HPLC). Int J Clin Pharmacol 1982, 20:297-301.

22.Viveros MP, Martin S, Ormazabal MJ, Alfaro MJ, Martin MI. Effects of
nimodipine and nifedipine upon behavior and regional brain monoamines
1n the rat. Psychopharmacology. 1996, 127:123-132.

23. Crawley JN, Goodwin FK. Preliminary report of a simple animal behavior
model for the anxiolytic effects of benzodiazepines. Pharmacol Biochem
Behav 1980, 13:167-70.

24.Young R, Johnson DN, A fully automated light/dark apparatus useful for
comparing anxiolytic agents. Pharmacol Biochem & Behav 1991, 40-
7139-743.

2a.vanchez C. Serotonergic mechanisms involved in the exploratory

behaviour of mice in a fully automated two-compartment black and white
test box. Pharmacol Toxicol 1995, 77:71-8.

26. Costall B, Jones BJ, Kelly ME, Naylor RJ, Tomkins DM. Exploration of
mice 1n a black and white test box: validation as a model of anxlety,
Pharmacol Biochem & Behav 1989, 32:777-85.

21. Lopez-Rubalcava C, Saldivar A, Fernandez—Guasti A. Interaction of GABA
and serotonin in the anxiolytic action of diazepam and serotonergic
anxiolytics. Pharmacol Biochem & Behav 1992, 43: 433-440.

28.0naivi =S, Martin BR. Neuropharmacological and physiological
validation of a computer—-control led two—compartment black and white box
for the assessment of anxiety. Progress in Neuro-Psychopharmacology &

— 394 —



Biological Psychiatry 1989, 13:963-976.

29.Carlt M, Prontera C, Samanin R. FEvidence that central 5-
hydroxytryptaminergic neurones are involved in the anxiolytic activity
of buspirone. Br J Pharmacol 1989, 96: 829-836.

3U. Misslin R, Griebel G, Saffroy-Spittler M, Vogel L. Anxiolytic and
sedative effects of 5-HT1A ligands, 8-OH-DPAT and MDL 73005EF. in mice.
Neuroreport 1990, 1:267-270.

31. Montgomery KC. The relation between fear induced by novelty stimulation
and exploratory behaviour. J Comp Physiol Psychol. 1955, 48:9254-280.

32.Pellow S, Chopin P, File SE, Briley M. Validation of open:closed arm
entries 1n an elevated plus-maze as a measurc of anxiety in the rat.
J Neurosci Meth. 1985, 14: 149-167.

33. Lister RG. The use of a plus-maze to measure anxiety in the mouse.

Psychopharmacology 1987, 92: 180-5.

34. Kodgers RJ, Cole JC, Cobain M, Daly P, Doran PJ, Eells JR Wallis P.
Anxiogenic-like effects of fluprazine and eltoprazine in the mouse
elevated plus-maze: profile comparisons with 8-OH-DPAT, CGS 12066B.
TFMPP and mCPP. Behav Pharmacol 1992, 3: 621-634.

30.Cole JC, Rodgers RJ. An ethological analysis of the effects of
chlordiazepoxide and bretazenil (Ro 16-6028) in the murine elevated
plus— maze. Behav Pharmacol 1993, 4: 573-580.

36. Kodgers RJ, Cole JC. The elevated plus-maze: Pharmacology, methodology
and ethology. In: Cooper SJ, Hendrie CA, eds. FEthology and
psychopharmacology. Chichester: John Wiley and Sons 1994, 9-44.

37, Dunn KW, Corbett R, Fielding S. Effects of 5-HT1A receptor agonists and
NMDA receptor antagonists in the social interaction test and the
elevated plus maze. Eur J Pharmacol 1989, 169:1-10.

38. Kostowski W, Dyr W, Krzascik P, Jarbe T, Archer T, o—-Hydroxytryptaminel A
receptor agonists in animal models of depression and anxiety. Pharmacol
& Toxticol 1992, T1: 24-30.

39. Soderpalm B, Hjorth S, Engel JA. Effects of 5-HTIA receptor AgoN18ts
and L-5-HTP in Montgomery' s conflict test. Pharmacol, Biochem & Behav
1989, 32: 259-265.

40. Vander AJ, Sherman JH, Luciano DS, Consciousness and behavior. In: Human

physiology: The mechanisms of body function. Vander AJ, Sherman JH.

— 365 —



41.

42.

43.

44,

4b.

41.

48.

49,

ol).

92,

4.

Lucrano DS(eds) , USA, Mc Graw-Hill, 1994, 369-382.

Thiebot MH, Hamon M, Soubrie P, Attenuation of induced-anxiety in rats
by chlordiazepoxide: role of raphe dorsalis benzodiazepine binding
sites and serotoninergic neurons. Neuroscience. 1982 7: 2287-2204.
Thiebot MH, Soubrie P, Hamon M, Simon P. Evidence against the
involvement of serotonergic neurons in the anti-punishment activity of
diazcpam 1n the rat. Psychopharmacology 1984, 82: 355-359.

Higgins (A, Jones BJ, Oakley NR, Tyers MB. Evidence that the amygdala
1s 1nvolved 1n the disinhibitory effects of 5-HT3 receptor antagonists.
Psychopharmacology 1991, 104: 545-551.

otahl SM. Essential psychopharmacology: neuroscientific basis and
practial applications. New York, Cambrige university press, 1996,

167-215.

.Golembiowska K. Ipsapirone, a new anxiolytic drug, stimulates

catecholamine turnover in various regions of the rat brain. Pol J
Pharmacol Pharm 1990, 42:143-150. |

Segal M. Serotonergic innervation of the locus coeruleus from the dorsal
raphe and 1ts action on responses to noxiousstimuli. J Physiol 1979,
286: 401-415.

verge D. Daval G. Patey A. Gozlan H. el Mestikawy S. Hamon M. Presynaptic
o-HT autcreceptors on serotonergic cell bodies and/or dendri tes but not
terminals are of the 5-HT1A subtype. Eur J Pharmacol 1985, 113: 463-464.
Beninger RJ. The role of dopamine in locomotor and learing. Brain Res
Rev 1983, 6: 173-196.

Verge D. Daval G. Patey A. Gozlan H. el Mestikawy S. Hamon M. Presynaptic
o-HT autcreceptors on serotonergic cell bodies and/or dendrites but not
terminals are of the 5-HT1A subtype. Eur J Pharmacol 1985, 113: 463-464.
Beninger RJ. The role of dopamine in locomotor and learing. Brain Res

Rev 1983, 6: 173-96.

Hsieh MT, Peng WH, Hsieh CC. Effects of DL-tetrahydropalmatine on motor

activity and the brain monoamine concentration in rats. Chin J Physiol
1894, 37:79-82.

Gardner (R. Recent developments in 5HT-related pharmacology of animal
models ol anxiety. Pharmacol Biochem Behav 1986, 24: 1479-1485.

Wise CD, Berger BD, Stein L. Benzodiazepines: anxiety-reducing activity

— 396 —



by reduction of serotonin turnover in the brain. Science 1972, 177:
180-183.

H4. Sanchez C. Serotonergic mechanisms 1nvolved in the exploratory
behaviour of mice 1n a fully automated two-compartment black and white
text box. Pharmacol Toxicol 1945, 77: 71-78.

00, Berendsen HHG, Broekkamp CLE. Behavioural evidence for functional

interactions between o5-Hl-recepotr subtypes 1in rats and mice. Br J
Pharmacol 1990, 101: 667-673.

00. Hoyer D, Clarke DE, Fozard JR, Hartig PR, Martin GR, Mylecharane EJ,
Saxena PR, Humphrey PP. International Union of Pharmacology
classification of receptors for b-hydroxytryptamine (Serotonin).
Pharmacol Rev 1994, 46; 157-203.

o7.Baldwin D, Rudge S. The role of serotonin 1n depression and anxiety.
Int Clin Psychopharmacol. 1995, 9 ( Suppl 4) : 41-45.

08. Griebel G. o-Hydroxytryptamine-interacting drugs in animal models of

anxiety disorders:more than 30 years of research. Pharmacol Ther 1995,

bo: 319-3905.
H9. Sharp T, Bramwell SR, Grahame- Smith DG. 5-HTIA agonists reduce 5-

hydroxytryptamine release 1in rat hippocampus 1n vivo as determined by

orain microdialysis. Br J Pharmacol 1989, 96: 283-290.

00. Vander AJ, Sherman JH, Lucianoc DS. Consciousness and behavior. In:
Vander AJ, Sherman JH, Luciano DS (eds. ), Human physiology: The
mechanisms of body function., Mc Graw-Hill, USA 1994, 369-3&2.

bl. Costall B, Jones BJ, Ketly ME, Naylor RJ, Tomkins DM. Exploration of
mice 1n a black and white test box: validation as a model of anxiety.
Pharmacol Biochem Behav 1989, 32: T77-7805.

bZ2. Barnes NM, Cheng CH, Costall B, Ge J, Kelly ME, Naylor RJ. Profiles of
interaction of R(+)/S(-)-zacopride and anxiolytic agents in a mousc

model. Eur J Pharmacol 1992, 218: 91-100.

— 3] =




— 308 -~



	BOOK000H_01
	BOOK000H_02
	BOOK000H_03
	BOOK000H_04
	BOOK000H_05
	BOOK000H_06
	BOOK000H_07
	BOOK000H_08
	BOOK000H_09
	BOOK000H_10
	BOOK000H_11
	BOOK000H_12
	BOOK000H_13
	BOOK000H_14
	BOOK000H_15
	BOOK000H_16
	BOOK000H_17
	BOOK000H_18
	BOOK000H_19
	BOOK000H_20
	BOOK000H_21
	BOOK000H_22
	BOOK000H_23
	BOOK000H_24
	BOOK000H_25
	BOOK000H_26
	BOOK000H_27
	BOOK000H_28

