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This study' was performed to evaluate the effects of Quibitang in the chronic mild
stress(CMS) model of depression in rats. Chronic exposure to mild unpredictable stress
was found to depress the consumption of sucrose solution in rats for 8 weeks. These
CMS-treated rats were stratified into Quibitang gruop and saline group. And control rats
were also stratified into Quibitang group and saline group.

The change of the consumption of sucrose solution and the body weight were measured,
and open field test, elevated startle response and plus maze test were performed, to
investigate the anti-depression effect of Quibitang.

The results were as follows:

1. The consumption of sucrose solution was significantly reversed in Quibitang-treated
group at 9th, 11th, 12th week, but there was no significant change at 10th week

2. CMS schedule decreased body weight. CMS-treated groups showed decrease of body
weight after 5 weeks. After 10 weeks, Quibitang group showed lower body weight than
saline group in CMS-treated groups

3. In open field test, Quibitang group showed significant differnece of locomotion, latency.

4, In elevated startle test, Quibitang group showed no significant change of startle
response.

5. In plus maze test, Quibitang group showed no significant change of plus maze-time
and plus maze-error.
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Table 1. Contents of Quibitgan

=2 35, g4 A F4& 1Yo, FE
AFo] APHE ¥ Al7te] HF7lo AFHES
zARsgch AFEY AHFY FHE A8 2
Y1 YR CMS dxape] wet wg 2AFo] ¥
7% AT, 2 9 Afole EF Hol
g vteE H9E F A FFH FUH

2) HH
of FHAM ALY BHE AHIRY BUY
A HANE Fote] FYH FHT AL A&

s, A Wee gEEHELEYY 13
BEZRS 7|Fo2 FHTh(E, 18 40go=2 &
ArEh

B L

X £ &
EE(HE) Angelicae gigantis Radix 40g
HEBRA Longanae Arillus 4.0¢g
B (D) Zizyphi Spinosae Semen 40g
& Polygalae Radix 40g
A Ginseng Radix 40g
EE Astragali Radix 40g
=) Astractylodis macrocephalae Rhizoma 40¢g
=F Poria Cocos 40g
AE Aucklandiae Radix 2.0g
HE Glycyrrhizae Radix 12¢
X Zingiberis rhizoma Recens 10g
K& Jujubae Fructus 6.0g
Tatal amount 51.2¢
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- y Monday Tuesday Wednesday Thursday Friday Saturday Sunday
am 00:00

01:00

02:00

03:00

il

0400 soiled cage water

o (15 hours) | deprivation | grouped strobo-

. water and (16 hours) | housing |water and 45° cage il  scope
06:00 oo (7 h) | food (17 hours) | lighting
07:00 deprivtion deprivatio (9 hours)
08:00 | (20 hours) 22 .

09:00 @n

] empty water
10:00 bottle White noise
11:00 (5 hours)

pm 12:00 |
strobosco,
13:00 . pe
lighting
1400 | SU9%€ | (@ hours) | 45° cage tilt restricted
test (7 hours) a008SS 10
15:00 food (2 K]
White noise strobosc
16:00 (3 hours) ope
17:00 lighting
[Behavior Test]
18:00 o n
19:00 water water
water ped and and
20:00 i iva- |9 .
soiled cage de;.)nva housing foo_d 45 " cage | stroboscope food
o1:00 | (15 hours)| tion (47 h) deprival tilt lighting | deprivation
- (16 hours) 'Onh )(20 (17 hours)) (9 hours) | (29 hoyrs)
23.00

Fig. 1. Weekly schedule of chronic mild stress procedures.
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week
1st | 2nd | 3rd | 4th | 5th | 6th
group

7th | 8th | 9th | 10th|11th{12th|13th}14th

CMs

+QBT

CMS

+saline

control

+QBT

‘control

+saline

Fig. 2. Summay of total experimental schedule.

QBT means Quibitang.

Thin solid arrows represent the period of CMS procedure.

Thick solid arrows represent the period of sucrose solution intake measure
Thin dash arrows represent the period of behavior test.

Gray area represents the period of saline and QBT administration.
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7te 2 ZAFHJ L, YA PF AREL EF
@4 52 7153 ;‘i‘_f‘@%%% #A7b
ol 22 15X15cme 2578 FE & Atz o
vtk ASHES stgon, A Asd 8
9 7 BE&SE LT BPYFE 2 Re
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11112 13 | 14 | 15

16 | 17| 8 | 19 | 20

21 | 22 | 23 | 24 | 25

Fig. 3. Draft of openfield(S ; start box,
there is a door between S
and 25 area).
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108 ¢to] 409 7HXE 2% B Rigadx
48 239 AA F 1080 AHsE & Iy
ZANAL, GFA @ 79 Hu g ARe
1080] "t} #AAE A7 474K B Y
2g % gd FIP: ABe AR B4
o, & 37 B¢ UEd 23NN AFE 7
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Fig. 4. Draft of plus-maze

4 squares at the end of corridors represent food
dishes.

S represents start point.

Dotted circle represents the situation of circular
acryl being set up.

9 7% BF AFELS YYVFEH LR AP
Hag AANsdc. 2A#e $AF /A4 9%
 Ha® 95% AHTFRE<0059)A4 BEHE
£ skt
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obnnA, 4 WHES AA gol fEdaw
we Ww 87 Fue AGHATE 490l o
A olg M WRPA Hnh A3, w2
Zc‘l°ﬂ o2 & 3[F(7,280)=6.96, p<.0001]18} AG+

B & FaH[F(340)=3.11, p<05l7t 25 ¥
Adez fevgen, LRAEH erE
9 4zag ZnE FAdez f9UAAY
[F(21,280)=4.1, p<.0001]. &, CMS AHAE ¥
Aoe 830 43 AGHAAL S04 29 4
e Wge W nolA YTt T 45
Y Zadt $48 2YT, B CMS AXNE
WA e BA Fue 850 ATHABA 3

SR

of 7Es F7lae A% Ushidd. LSDY
Aol g AF AE Ash, ALFANE 49z

Zrol7t #FHA &gk, A2FoAE CMS HA
e 5 Add CMS HA R ¢e F I
b Fogmlg zolrt #AHAG(pL.05). 25
Aol et A Aol CMS AAR 45
T A9 wdEE A22 CMS A FJdd
FESO AZEAE o Bol HANUSE @
o A3FAdE CMS Hx] FJa72] Aolg B
AL(p<Ol), =F CMS HAA AHds HDH
CMS WX X B@igg A T zol7h vyt
(p<.05). A4FAANNE 47Dt 2pol7t #FHA
gt AS5FANA ARF AboldlE EF CMS A
AE e F Adel CMS HX g ¥A g F
Jo#d A7 xolg YEHHAL(HET P<05),
ol CMS Ao we A &4 HHAF A
ol7t CMS A=A 4% FREE dAFHA Yeu
=& dugt
EEES FAAA AT A9FAA A12F
P 4F F<e AFEd HHAF WA od
&y HIFEALS AT As, wEZHI
2 ZFH9F(3,120)=317, p<.05), Jd F&
£ AT7HF(340)=454, p<0l) TAHLE A
g4, of XY F3AE 5 BFHA
& %THF(9,120)=87, NSI. 43z2t8o] YehtA

N

%S AL CMS AX¢or HFEEE T2
Aol YA H o2 AFEd JAFY F7HE 2A
b oA gase dBHA B8 FEE 2V
g2ojetn AZEch LSD AFRAS A, A9F
A CMS HAX AgF JFdol CMS AA EAF
& mre Ao AolE ERA(p<Ol), CMS
AA AgE Adg AN UHA A JAd Dol
apol7b HAHA gkrh olE CMS AHA F &

HiEs Fowe ol CMS AAF AYFE
Fojure Fud 2, CMS HAE WA F&
ARG 93 AL AHZE A8PYse o
o gt £ CMS MY 5 BHEE T

& Jon 4958 Fore Juddl TARCR
FARE Aok et e e, H
o AR AFLEY A 07}4 Ne RAe
ohlgts AHEE wAETL A0FAdE 43¢
BE Zo]E HolA &, AFAE 9FAS
v gz CMS HX AdF Juiol
CMS EA4 HAYEEF} HolE HATR(p<.05). vHA
o 1925 Ao CMS HA A4 FHAdo] CMS
Az @B AH(p<05) E CMS A BEE
AT (p<0l) 4zt Zoj & Jerth(Table 2.).
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Table 2. The Eifects of Quibitang on Sucrose(1%) Consumption in CMS

unit : cc
1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th  11th 12th
9.56 116 8.93 10.13 8.99 9.33 12.66
11.89 1196 1201 117 1033
QBT 08 07 am ai) P WD AV O0R g am amm ©F
CMS
saine 15 (in (ory 1045 (O 09 o) (B 08 2B 08 03
1€ 08D van v 100 WA wAA vw wva vy 08 ¢34 tvyw
754 7.99 .99 10.82 11.99 1325 1428 1459 1541 11.38 12.85 14.05
@BT % 048 @l P 06 (4 09 e ae BB B
: ** W Vox . * v LiA A A 4 A A4 : vv ve
control
6.71 725 .63 14.87 1441 1226 1428 11.95
: 11.39 1327 118 11.95

mean (standard error)

* : diffrence between CMS and control in Quibitang treatment (p<.05)
: diffrence between CMS and control in Quibitang treatment (p<.01)
: diffrence between CMS and control in saline treatment (p<.05)

: diffrence between CMS and control in saline treatment (p<.01)

: diffrence between Quibitang and saline in CMS condition (p<.05)
: diffrence between Quibitang and saline in CMS condition (p<.01)

: diffrence between Quibitang and saline in control condition (p<.05)
: diffrence between Quibitang and saline in control condition (p<.01)
: diffrence between CMS-Quibitang and control-saline (p<.05)

: diffrence between CMS-Quibitang and control-saline (p<.01)

: diffrence between CMS-saline and control-Quibitang (p<.05)

: diffrence between CMS-saline and control-Quibitang (p<.01)

>

‘:400*%++>>=

2. BEe W1

CMS A2 R JWEBS F471 AF vlAE
FFHE dotrnuA, 4yl AYPA AM 1259
Wate] oj¥ wESY WFRA g A,
9 Hole #FHA ¥R 2uF(340)=2.48,
NS], @& 4o @& x39[F(11,440)=631.73,
p<0001], &3 wESZHS JxHL aFP:
[F(33,440)=12.99, p<.0001] EA o2 H<in 3}
Ao HME JFed o7t dehiAE ggten},
d274e A2 drigel 4 Fa AF W

B FACE & A7t AASE AFRE F
A FAHez AHEY, FHE T4 8F
T A4Fs 558 AP BZE FA CMS
A2 A CMS FA AQ 2o /oAvE 2
o7t JElgn(F4AE p<05), =W 4FqUL
CMS 3gol CMS ¥A Mol Hl3 238 A
sl o Bl Urte ALE JIEHALY, 5F
OJFREHE 2@ Fdel A=, CMS A
ol FAMAGA vd ¢d AF F7 FAE
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YA 53 wxg 678F0E CMS A
Ave AZH B4 4w AF Aoyt T=g
Ak

FEBe Td7 A%y Aorrys 5
Azt Aol Fao] tha EexAR Ao
goi}, CMS HA Ao CMS B4 Awe] u]

Table 3. The Changes of Body Weight

e
e
i

A ZFe AFE JEtth. CMS §A
S T3] A9 Fod u
AFL EY9Ag, CMS AA A
18] 2 Wre] Fade] FEHYR, o
B FREe A5 AAd 92L& UAAE &gk
& 9dujgci(Table 3).

)
o
e i
rlo

I )
Bt
2
-/

X
i
M

unit @ gram

1st 2nd  3rd 4th 5Sth

6th  Tth  8th Sth i0th  11th  12th

2433 2788 3146 3346 3454

QBT @31 (25 Q5 (4.3) 4.6

* ** @ * : &

CMS

3604 350 385 361 3635 365 3695
49 61 G5 6D 42 63 (76
*’Q **,Q **’Q *,’

t**e t*xe teo

2533 2858 3192 3438

. 336.3
Saline (35) ((B1) G.7) 6.4) (542)

vY.A  YYAA VYA

3558 3608 3604 3558 3871 3913 4029
71 62 68 (1) 67 (19 18

AAY AY  AAY AATVYY t t,4 *

2315 258
QBT (B7) (3.0

vy F¥ wvv *wve

207
322 3535
@h 47 61

3825 38 394 388 392 39% 3915
(78 B9 5 (72 Q2 a1z @70

Xvy kR y kkvy K vw *k * bd

control
238 260 302 395 362 38 38 397 407 402 4155 416
Saline (35) (6.0) (5.2 (75) (7.1) 91 (109 ©96) @5 ((76) (19 (76)
A L WY A : .8 AAD NG ALES ANG - L VN *5%
mean (standard error)
* : diffrence between CMS and control in Quibitang treatment (p<.05)

*
*

4400*><>+—+[I;I>

4

: diffrence between CMS and control in Quibitang treatment (p<.01)

: diffrence between CMS and control in saline treatment (p<.05)

: diffrence between CMS and control in saline treatment (p<.01)
diffrence between Quibitang and safine in CMS condition (p<.05)
diffrence between Quibitang and saline in CMS condition (p<.01)

: diffrence between Quibitang and saline in control condition (p<.05)

: diffrence between Quibitang and saline in control condition (p<.01)

. diffrence between CMS-Quibitang and control-saline (p<.05)

: diffrence between CMS-Quibitang and control-saline (p<.01)

. diffrence between CMS-~saline and control-Quibitang (p<.05)

: diffrence between CMS-saline and control-Quibitang (p<.01)
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3. MBUsol A2l ERAE LK

Agel date] AWF BFM 248 574
45 49, 3 BYTE, 2T A7, LN,
2ARRE, WEgFo] da) JYAFEHS 4
A A3, B 38F(F(3,40)=4.315, p<.01]1% &2
A7 [F(3,400=3.253, p<.05], 181 ZAZPE
[F(340)=4.768, p<O11o1 4 #2jn & Fegt 2ol
7t 2R=EAY. 28y ol A7) [F(3,40)=871,
NSIsh ¥ 9 E[F(3,40)=729, NSl M E FAezh
2ol7k vehdA kgt

2YFe AAz Hojrt Yehd AL F
o FAHes dolry] g5t LSD wAd ¢
# AF 2EL 272 4N 2, CMS 54
A4% Aed CMS Ad5 A o] §Yn g
Bz Zol7k ANRL(p<.001), °lE CMS HA
7 ARG 5N HPRE £ A
Aoz HHE 4 AL CMS Axeg we Y
B 2E BMBe FARE Yo Adss

Fore g o] {onig Aozt AFHAG
(p<.01). 28U CMS HXE @A g F FA
AgddEs 23859 FHo|7t vehtA &gt
ol HEBEY Fos EYPFF Ao JFE
A2 e F%SS YudtiTable 4).

BYFFAN et AL Aol &2 I
AZIAME HeE FPoz DHPEd, F
CMS 54l 494 Fad CMS dd+ I ¢
ol (p<.05), CMS B4 HEE Jd3 CMS 44
= Ag 7 (p<0l), 2d32 CMS g4 I
I CMS % AY 2+ (p<01) BF 99
Azt 2ozt B2 = A H(Table 5).

EXZYFAE CMS Hd5 FAdo] ur
A AFAG F, CMS A 494 FAH(p<.05),
CMS A BEE J9(e<00l), CMS &BE 3
S(E<.053 ZZ forigd FF Holg YE
W cH(Table 6).

Table 4. The Effects of Quibitang on The Open Field-Locomotion Test

unit : number of visited units

CMS-Quibitang CMS-saline control-Quibitang control-saline
mean 76.73% 4115+ %A 69.22 90.33+~
(standard error) (9.41) (8.16) (11.67) (11.68)
*+ : diffrence between CMS-saline and control-saline (p<.001)
T : diffrence between CMS-saline and CMS~Quibitang (p<.05)
A diffrence between CMS-saline and conirol-Quibitang (p<.05)
Table 5. The Effects of Quibitang on The Open Field-Latency Test
' unit : sec
* CMS-Quibitang CMS-saline control-Quibitang control-saline
mean 3081+ 63.75%,,4 28.39a 35.17=
(standard error) (8.36) - (9.91) (10.67) (8.15)

= : diffrence between CMS-saline and control-saline (p<.05)
¥ : diffrence between CMS-saline and CMS-Quibitang (p<.01)
A : diffrence between CMS-saline and control-Quibitang (p<.01)
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Table 6. The Effects of Quibitang on FThe Open Field-Grooming Test

unit : sec

CMS-Quibitang CMS-saline control-Quibitang control-saline
mean 21.80+ 6.46%, 1, 30.032 22.12%
(standard error) (2.64) (2.84) (7.96) (4.05)

= : diffrence between CMS-saline and control-saline (p<.05)
F : diffrence between CMS-saline and CMS-Quibitang (p<.01)
A : diffrence between CMS-saline and control-Quibitang (p<.001)

4. LFE MISREC i R

o

Mol M oo

o

58 Ao wgel 9 F Ado] A of
AR, b 4ggel oE oAy v
& ANt A3, ¢RI e
e 2 WHF(1,40)=43.58, p<.0001), Ao
& #{F(3,40)=1.41, NSI\} F

3322 FIHF(3,40)=1.01, NSl TAH=

HEE =

T 7T 71

o 4 tob

A
AAHA gskth o) GRREH AFEA A

Auz Aolsk dHURE fgtet, 14 233
23} 24¢ W o], Azl wa AxAZ
ANg A 14 EHAAE 44T BT Qv
2 Aol® dEA @%m, 2% FFAAE
CMS EA4 A9+ AeH} CMS Hgs A 2
Ap<05) 2T CMS FA A4+ Aud
CMS BB A8 el (p<05) Fomle Auz
Aol7} 2= QATH Table 7).

Table 7. The Effects of Quibitang on Elevated Startle Response

control-saline control-Quibitang CMS-saline CMS-Quibitang
Ist 412 341 2.71 2.38
S
(0.80) 1.07) 0.71) (0.20)
ond 1.18* 0.46 0.42% 096t
n
(0.25) (0.26) (0.18) 0.21)

* 1 diffrence between CMS-saline and control-saline in the 2nd measurement (p<.05)
¥ : diffrence between CMS-Quibitang and control-saline in the 2nd measurement (p<.05)
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5HFE XBOIMS BITILE
adelo] 2W AAY mzeNe $9¢ 373
¢ @t d9jF F Hrle BgARIH LFAS
& 43090 Yatel 247 oU WEAY WIRA
Sk WAL B, BEEY WE 7Y
7+ 4E}’;%2.ﬁ[F(3,105)=25.48, p<.0001], Fg F
g ME EHE GERTHFG35)=271, p<.05]
WB2YR Yo FEY 454§ ak: B3
A gskeh 4 HA¥2 AU Aolg Yolne
LSD A% 3% 23, 157194 CMS 54 §R
B WY CMS 495 Peel WeADY &

Table 8. Plus Maze-Time in Four Groups

138 A 23 2002 -

n| g PFAolE HIE B(p<05), YrA 3
21 E o1FE FJa Ao|7t BAHA Pt
tH(Table 8).

g8 374 e 2F 359 JaR AolE
olry] A o] NHEZF WFEMHAME W
B&go g AT FAYCZ {fu e A
€ JeHiY[F(3,93)=10.48, p<.0001]. H|E A
t Aol |EHA A, Ryt BBE
Fo e owkg NS} A Egoy, v
2 37 e UniA JAdd A 598 FE
o] kg Mx g YeELIItHTable 9).

CMS-Quibitang CMS-saline control-Quibitang control-saline
1st 2805 191.42# 376% 186.33
2nd 153.8 99.25 186.38 99.89
3rd 139.7 67.08 133.63 70.11
4th - P4 71.58 11813 60.33
* diffrénce between CMS-saline and control-saline in the 2nd measurement (p<.05)
Table 9. Plus Maze-Error Frequency in Four Groups
CMS-Quibitang CMS-saline control-Quibitang control-saline
1st 257 1.25 3 1.1
2nd 0.29 0.67 1.43% O
3rd 043+,1 0.25 0% 0t
4th 0.14 0 0.14 0.22

* . diffrence between control-Quibitang and control-saline in the 2nd session {(p<.05)

T : diffrence between control-Quibitang and CMS-Quibitang (p<.05)
t : diffrence between control-saline and CMS-Quibitang (p<.05)
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t €8 E7 91
gt old &%
Az doled &
7120l ZH3dHE I

E) %‘F"a‘% AYa g

sieh el

71—4 Hd Hehts EH0
AY vid vehvde A
A Aol wide szy &9 44, oA A
o ojd ¥ Ee dxEsAY FHAE F
e =4, gAA A wfjd deus Atndg
ol AFHY #A B SHEGH, dFA
EH= %%03] A Bz, 5AT AY glo] &
Ee A7IEY AL F39

Byl

o g %*é AE, olF i 47HA] old9 T4
AEs I

gt

Ho -\:
—E'
k)
)
S ie
5}1
2
X

3, F8 $EFNEe
stz 54 A4A

<
A%, 284 2 239 24
__l?__

(endogenous depression) 2.2 —‘,’-—E—zs}u], o9

2 389 JAF7FolY Vg Qo2 A 7]
of gt Felrt dojuta £33 dH HrtsEHE
AAEdE AEAA E dds ANEH $LFo|
geta, 2 el FAWEH AT AU EE
a9 4 e A F H¢ aElm @4
BrlsHe] AAE wol= AAFTH $E£Folw

1E FgP,

$&Z9 949 A AEFH 4, A3 A
g5y ojgoz UEHY PFo)E UAAE F
= Argd. A2 dde {FAH 43EA
4, AR REuE, AFAE, NBEAGIH
ddoz A vd 4 4k

F8 $2Fe] Fx9 13 HFoe dUd B
o F8 LAt 2-38] B3 o]TA Aot
ANE 10-25%, A& HAotd B o 50%9]
A &L Jedtife g5y 43 477 U
2 AV J9Pe g} £LFFe BA
N F38 48 947 27%E Basyo

sty YU, $£3d W HISFA
catecholamine3 %2 744, norepinephrine®] Y] &A
HAHE Q) 3-methoxy-4-hydroxyphenylglycol
(MHPG) % dopamined HE4 diAEQU
homovanillic acid(HVA)9] =44 I ¥
ol ZagdE A, HZ FEER JUe
fluoxetine® 22 selective serotonin reuptake
inhibitors(SSRIs)9] #$&a% 2 $E€FA
serotonin ¢ @ &7]% o}de] 2AF Ronp*P.

WYty AT FQ FEFAM G,
FYT 2 dAAE 9 T THES 43,
BAZe F4, FA47 d¥de ¥F F= ¥
agm AUMgAe F7k 5 dAe] dAguky
dFurgolA AT Frh7h gl BHY)
5 ooladd F8 $&F9 #HAAo FF4HI 3l
o).

A Agsty a9d gy A7 27, ¥
g o]¥e AT F =AY ST W o
7tx el A7ARE Busigxn, 2P DSM-M
-R A F89EF AT S LR
32 % GDS(Geriatric Depression Scale)$} 3=
# %98 GDSY AAF 1dA gl US
<€ BuFH.

&Y ANBAQY AeA FEeAY A9F A
2EY AFSF AdAs B2z M2 Agd
QFZ%]°1 AZEC-kol=gdd AFT ATDAE

ET AZEVY] AFSTE F33e AZEY

iAo Zgsd AZEWD AFFE AT
FozH F$2H4L dehag®
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A2 27 Be 449y Mzed AF
F AGAY g F9LAES] AEW Bl
g3 Zge wasiga, AP, P, a¥e
setraline, venlafaxine, paroxetine®] & 3}o] Wigh
A% E wusgon, A% Yy ¥4
#juloll A phosphoCREB(cyclic adenosine 3',5'-
monophosphate response  element binding
protein) 9 AL ZF/HANHE BaFP.

Sg¢z3 gud 4 & e goje
BEor zJdE S/ FHS Jehds
HHRES TeE ¥BAH guigey A& FA
A FAoz Aol AAHT Y,

Bo mAaL [EHAEEEARNAY HRHE
B EERME o B AL aAsiHen, %
BLATERARIANE ABEs, KBEZ, +
pEy Bty KBz s AEY AR
AA FrAa, [RERERDS A28 3 [
B AmRIYY AWLE , BAKE , A28
R S HIAQA ggos gvgol F4
HE A% 539 £ AHE TIAZ, K
B, /AR dME ARENAT ZE&ERS
At olHE AL HARZ TFE WM &
Ao guzt AN 2539 HBEe] HolAE
o, B BAEYE R BB FE 5 1%
Ez@olgts #Mags dANY ¢3¢ ‘BF
o WFxz AANZon, HIdE ¥ 9%
531 148 FARHE dstd BE Q750
AASE o, 2AINL £ gE &7ET
i} A&HE ¢, AA AU wg Fo
felo] HE £/ Boha & uiet gol $¢5 S
BEo= fHystn Yot

BEe FRJ o &%= i, EBE LK,
MR, B Tan, 30 8ol kA BE
& glee gz, P, B2 ¥ KBt
e, WY FEATS 499202 ngty, 2
& HES BREZ I, O, B B0l &S
kg @9 EERV BEIGR FAT o 2
o] BB WA HFHAT R 7tA
AN HEFEY 22Ee ¢ F 9o

Bmo) kel gl #O% £ &8 M
B Al & 28 RE= Urd 349 ER

A 133 A 23 2002 -

e waign, 299 KO HE BKAmE
FRa9 Agsgn, £Ye @ES KECZ U
Fo] AHag.

hEEAE BES 3A IRE YA
Aodn Qed, AAE EREREL, FLET
B, OmEHE, ODALE Litkgz A £E
UFFER 28809, SAE BREF, FEE
& EEEmsE Adn, AdE KBLH, R
BEA, BMBRT, HROEHE Rolx, YA
= RRGE FBEN SBARE EREE %
RIS BETRH, AWTEE K A8 RES
A= Aoz IAA &L, I, 1B ZkEel B4
gn B3 gt ol |EAN LF BE O
Amsy psmste LEnES 2L ERe ¥
A wEH, F3 Be AEtdE BAZ FR
Biso) MERY BEETE dosrl wid,
F2Ho8 @@ QoA L BRR FERC
208 922 AL Y& & 5 Y™

De me FBen BE 4M HKmMIFEZ O
3 ) BAE F2 mo.BeReE BIDY
me el s EEH kBl HMHIZEE
AET, ME7 BsE me) el FRHA
A DIE TWEAT, MR el EEE
o] %Y ASolE me {b¥el FEAAL
oFAE LEE E2FSA e otk whd
pe) Eiggaee Omo B Ux BES OB
o #eBol KEStE vlvb low Liwel 983
ol Mekol BAAQY #agol BMH AT wEo,
ghel fgo] ARY ASols I Hlol Mol 3
FPo A EgE XA BEIT

o &gs 29 B BEY wide
ABE7L Eate] EFBSH KB, AW, ME Fol ¥
A Bete gEEol BEE Holu, Kol &
B3E pst Hetn mEsH fEERSC EEe=
#aA 901 g £ 2% gES fBR
3 mgHe s hrol MBAKLIEY, KBY
e FRBAESY gl BEBE AR WM
B, Wi, OEEE S0 JYEuY, mgie
FH7L doiAM Bete ALEZ LEEESY T
%, %R, £B$0

E d7gAE Qi Q8 B85 BB
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AAn g Jagch BEES KK B *
£75%6 Az 728 APoz orle “BEE
“TimEES e Saed, me BN BAD
fzel LR k&= MY fLfEReR 4
e mEESITHEE mel AKT BEe o
wEST. =8 O4m, Em, FER EEE,
WEEY e AMgE 25 my BEst
Qe FHNE E3 Fad AL B V)
o2, mel FM BHW mel HFHALE Hol
“GImEEET Ao e BEBS 24 Aok k4
& DI BEd: #mE gRIEdey
F2 FOBRTY BARY 8 B EHol
o DR -, D2 ERel wel
DSt st FeEtLmstel mastnz {i
th, S, BB, L2 ol Hd &iF
ok = -E AR -Hm- N -EELY &
wo) wel Mg BEE 48X 281, #m
o] FEEA Rz FESA =1, PAE, I
B, sG], E&e Bt 98X 28 g
FpERg, 48 1, = #imo] o]Fojxx B
A BT whm, BA, BRSA 9. a8
2 AKS BREE}L SHOMSd A,
B, BB BT, Ballavsin ad, FRSH,
S MEE me HESA 2o me] EFE
2E &) FAY K, WTE gaag®?,
BRG] MREm WY Ee BU, A
& B Bol7t AWTE, EEILE, Kb
BE, HEKEY W A3, fte MEA =
o7} MMAE BERAHY o) Qu, EEE
fEiRcl Solvt B@EE FIABE HHENY
gEel X, HEE OFEEES S/ fih
B4 EERE R e ;L EE:
DI =Rl Sol7l | BEFIR HHEE
9 #igel Ui, MEL S LFMEMEY Soi7)
WMAFEO o4 Magel AUx, WEHS O
fERol Solrt MaALE BmEwe el 3
I, ¥EE OB Syt Mmmfim FHEL
B OEEERS el YXL, ABFS MIFME
Eol7} fTRILME BREMES o) Ax, i
S LR Solst wLg FIKe el o
E}E’s),

@il W m#Eye A7z W £

=

e dor B

= H0LERS F47F CMSZE A8 Z4ad AT
AHFE EAT L AT JFRFNA
T 8539 FIME MA%eH £33 Iy
ALGAN Aolg Jeee nusgw, @
st w9 mERELEY Fo97 CMSE A8 7
28 AZFAAFE HEAIL ARG
TRFAME GFF FE A fon Fo
uhg o] Zhag Jegddn 2usds, #7%
1Y WhRWE Foi7t CMS2 A8 #a®
AGAHAFE FEAT L NEFeA e BF T
Z7tg Bosgr

ggd g3 239 A7ze ofP:
Emgiiigo] A3 ¢ thiopental sodiume] )%
fEmA L] v = des ATyl f4T A
A thiopental sodiumel ¥ FHAAL A3}
crimbing testo] €13 AAzE 2 acetic acid*§ol
4% gEEHAt FodAol AT EAAL,
2= AFHA dEAY ANAF 2 ST
& 745 AH3F 2447 = ¥ norepinephrine ™
epinephrine ¥ 9] #94 U= 44L& Bus}
o % B o EREe dAE R} LS
B8R, 2P FIE, meREED, EnE
B Fstress HIEATAN WM FHF
norepinephrine, epinephrine®] 93 #AE#}E
Busgdn, 599 )%= guinea pigll &
4 stress®E FEATIL HFEEFY F A
noepinephrine, epinephrine, dopamine, serotonin
o) fog Faet AF FUL FV THY
#a, 8% ¥ catecholamine, 83 % total
cholesterol, free cholesterol, triglyceride, cortisol
o PaE BRAGD ot WEEY Tl
CMS AAZ A8 #FF 9 AGAEFAZFH 5
3 EAL S Busto
39 ARG AT FSEA A FHo
A OY9d $€%5 T8 RdEe AEH gt
U zledE F2 AR BEY AFE Fe
ol AfHYo, HA2Ar AR S
oS 2 BAE 4 e A0 FEe wEAQ
2E#2g o gt Wyl deHa dg¥
AFAAE, Willner® ™71 Agd CMS 29
of NHES} BHYEE 2E $4¥ $23 58
2dz4 dA¥a vk, CMS HAdAE & .

olr

—Jo &
fu

wo o

off

- 137 -



S YRELEEREE

go] uigtolu}, AlSAdAojA e HEY 1A, &
&3 3 =299 AA F, 49 A 45
F e g AFEL ASAA AFTHFA
o g 2EH2 FAAE FFT WEI}Y,
AFEL $£%59 g4 S0l ¥ F o
£t ¥ 7%(anhedonia)dl F§3= F4o2, A
2 & d(sucorse solution)?)  AH FelA A3
Zag nolA FPFOPP ol @ HHFY A2
£ olpd AAE #A 4 3¢ CMS EAE
4882 ¢ FIE £33 A&HE Hoz ¢
A4 Q. T4 g9eAEL CMS A
o hE AFYAF Bag A FEoZ 3
EAAZFEd Zl 9 Aoz wEARG
7,70,72,74,75).

olg} o] 49 2E#HA FPoz A PF
FHQ dge o7IAN F, olE F4E€ A
o3 dA FAEAFNE 9 +&F RdS 49
3] =B8uE HolA CMS FEAY #8444 A
3 B 5= o

Fgoigtel BEY CMS 2de 433 FAF
st HtE 4 =, ‘@9 Jig A F
ARolgrine WAPZFHQ ote T wA4s=
Aoz 498 glen), CMS RdAHe) W7t
77t 237 AEe AF HdAgE HAAA F
okojste] BE MEF clE&xozx dA#E ¥l
E RS S

CMS AA7F AZHAAF viXe dgS &
ol iz, ¢4 FRE HA Qo] 2EH2T
we Ay 8F 5U¢9 AFHIAFS 4374 o
3 olqd WMEEA WIEAY . A, WES
Aol wg AFHF(7,280)=6.96, p<.0001]¢+ YT+
o ©& FAA[F(E40)=3.11, p<05l7t 25 ¥
Aoz fFovsged, wEEAA JITE

8 Ax%E AAE FAHLE FARENUT

[F(21,280)=4.1, p<.0001]. &, CMS A& %2
AL 874 ZA AFHAF FANA 2 4
Fe EYE W3E BolA gur F 453
ta i FHE By, W¥d CMS AXNE
WA e FA IEL 85U AFAHAZFA 3
o &3 F/Hek: FME udEWUG. LSDW
o} g% AF AF AH, AFdAME 43ED

A 13FE AM2E 202 -

o)t BFHA FkA, A2FAME CMS HA
we £ Ay CMS AX ¥A ge& F I
ol #ou@ 2ozt BEHAR(P<.05). A2F
Aol veld Fa Aol CMS A2 o4
= Axs ugeEHE Ae2 CMS AA Fde
FEE0 AF49L o B 4RSS 9
th. A3FAdE CMS HX A7 Aojg B
AR(P<Ol), EF CMS HA d4 JAdH
CMS HlAA EEE J¢ ol zol7h ey
(p<.05). A4FAAME 47 o7t BEHA
stk A5FolA ABFE AteldlE EF CMS A
A& ¥e T FAdo| CMS HAE BA gL F
Aeg 7 Aolg JeEAL(HLT P<O0D),
ol CMS HAd wE AT &d HAFHZF A
o]7}k CMS A XA 4% ¥R da=HA vden
2 9ndr ol CMS AHA zwde Jazt
o] Rol7t EFHA Yehgo}t Ajzte]l AAA
AZEd AHAFg o] AYRR &H}7 ety
e ¢ #F 91,;]_ o= $13), Elﬁ), 7}111,18),
Benelliﬁg), D’Aquilaeg), Monleonm), Pap 73‘76),
Willner” $¢ ®3sh dA@th olAL CMS
A3E 53 $£359 FLIY FY FUA F
AR Fo FLES FU9Y F AU

BREL FA3HA 23T A9FAA A2
F7A 4F B9 AFEA HAF q o
gz wFRME AT A, HE3A
we AFHF(3,120)=3.17, p<.05), AT &
w2 & #H7HF(3,40)=454, p<.01) BAHLE A
AHYR, o] B B3 AL A #EHA
B ITHF(9,120)=87, NS]. AFx#go] yehtA
2e AL CMS AAgorn BREBE FoA4T2
Aol dqAHoz AFEY HAF F71E B
o7t oAl #Zade du9EHA R AL B
97 W Eolgn 4zt LSD AFHFT 2,
A9F5 CMS A g4 Ade] CMS A T
Age BERE FdHd Aojg EA(<OD,
CMS A 444 Fdg AYF vox A A
g ol Zolt #FHA FP. ol CMS
A2 ¥ BRES Fo¢L JAdo] CMS AAF
HP+E FoLL FJuF} &, CMS AANE ¢
A @S FAFG ¢F ALY HAFFE AH
AL dvig. 28 CMS FAFC T BHBE
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< Foge o AAFE FALLS %J‘&{Ml
EARoZ fouE o7t egUA Fe
&, BiEBY Fo AAN AFEAY HAE F
< TIE A0
FA e 4%}% RE Holg HolA &g, A
Hld P2 CMS HA
SRR %h to] CMS %A IHEH Aol B
ATHp<.05). F D 125 A= CMS HA 4
g4 Fdol CMS A &ERE IDE<05) B
CMS 54 wiEE IA934<0) 44 A& o
eyt

CMS HAE 9% ¢ B4 J3E ¥d B

& Fore Fdo] AH4E Foe Ao
o " Yd#AHA w2 AFEY HIAFE YE
Wed, ols BREY Ao &5 B oY
g, FA4AA A dIAgME FAHIY IFE
Hd $ Q&S AAElE Aotk ol ol
CMS Ao wel 743 AJFHATL FEE
& Fo3el weEtA A Fostded ol B
gl CMS AAlol fdd $&F £37F 9
& B30 7EY dFENA dee FdeE
AEo] CMS AAd| g AFHAHFY FAh
LY FE22 FH AAFE= 347} Ali’iﬂ}“
=9 w9 w®  Benelli®, D’Aquila®,
Monleon™, Muscat™, Sampson78) 59 Hust
dxjgt. AP7Izke] Zolrt YA, AFAHHF
9 ZEA CMS AHAE B ‘4% Foq L
AEg Boqq 7He] B4 BEANAA BREL U
At 4T ZAH 97 AN, BEaRwE
Beo gzuio] BAF o7t Ao, FLEK
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g A=, dFHE NFE W T4 Y=
A F AAHAL e olE0] Hole YT &F

rir

'.

& #HFET ARF FEL A BAEF
(exploration  activity)®  F ¥ 3-8 (fearfulness

- 139 -



R EREERER-TE

response) 2.2 TEIHEYW, 2 3PE-F(locomotion)
3 P E7)(sniffing), FLER A7|(rearing) F

9 P& PFAPFoz RHHY FANS
(freezing), HX38F(grooming), WEHLE

(defaecation) & FXdt3el AEZ o2},
FEAAE LPFFL F/AHP, g2 23
A P5L 22AAGY, 283, Jlg X B
¢ =% 7AAYY. nRPFI @9 2
dojM7lE @70l Arivt A2E 2o} u
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Zojuwre A4 zhol fou)g zolzt FFHUG
(p<01). 2 CMS HAE A g F $4
Aol e BYEE o7t vehx Qo &
Bl st RYBE AAo] YFL WAAE
FRS S Ui oRL FEBe BIYEL
EFNANALE Yehdch

2YFEAN Y Jud ol & 3
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AANZTGE Bast dx 8. ,
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deolge e FdPo] fdd Astdoe AL
#FeA L, olgg e FA XN FYPL2 FHriz
9 %Jé Q1 #EZ(perforant path)E IF 9
2 233 F A43)(dentate gyrus)e] FHAME

(granule ceHMW A&7 o ZrstEe @49
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