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Effects of Hwangryeonhaedoktang on Depression and c-Fos Expression in

Paraventricular Nucleus of the Brain in the Chronic Mild Stress Treated Rats.

Sun-Yong Chung, Jong-Woo Kim, Jung-Ryun Lee#,
Hyun-Ho Jang*, Hyun-Taek Kim*, Wei-Wan Whang

Department of Neuropsychiatry, College ot Oriental Medicine, Kyung Hee University, Seoul, Korea
Department of Psychology, Korea University, Seoul, Korea*

Objective : This study was designed to assess the protective effects
ofHwangryeonhaedoktang on the animal model of depression, induced by chronic mild
stress(CMS).

Method : Male Sprague-Dawley rats were used for this experiment. The subjects
were divided into 3 groups ( 1. CMS~-drug: Hwangryeonhaedoktang administered during
CMS treatment, 2. CMS-vehicle: water administered, 3. normal ). After 4 weeks of CMS
treatment, they were executed forced swimming test(FST), open field test and c-Fos in
paraventricular nucleus(PVN) were measured.

Result :

1. In FST, immobility behavior decreased significantly in CMS-drug group.

2. There was no difference in the open field test between 3 groups

3. c-Fos expressed cell bodies in PVN were significantly less in CMS-drug than in
CMS-vehicle group.

Conclusion : These results suggest that Hwangryeonhaedoktang may have protective
antidepressant effects in CMS model rats. And these effects could be explained by the
elevated stress—copying behaviors which are related with PVN of hypothalamus.

Key words : Hwangryeonhaedoktang, chronic mild stress, forced swimming test, open field test,
¢c-Fos.
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Table 1.
Contents of Hwangryeonhaedoktang

o EMY o

Drug name Dose
Bx Scuteflariae Radix 159
FiE Coptidis Rhizoma 159
®H Phellodendri Cortex 159
®F Gardeniae Frucius 15g

Total amount 60g
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Figure 1. Chronic Mild Stress Protocol. FD: food deprivation, WD: water deprivation, SS: stroboscope

ilumination, Tilt: tilt cage (45. ), TH: tripled housing, MC: mouse cage,

RF: restricted access to

food (scattering of ground food), SC: soiled cage (100 m¢ water in bedding), LOF: light off, LON:
light on, St: sucrose intake, EB: empty water bottle, WN: white noise.
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Figure 2. Open Field Apparatus. Dark blocks show
marginal area and bright blocks indicate center area.
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Figure 3. Weight changes during 4 weeks of CMS. Data are shown
as meantSEM.



- AERBERO P23 2 S29 24 I PUNY c-Fos YHA olXEs T3t -

Table 2. Weight Changes during 4 Weeks of Chronic Mild Stress Procedure

Group I
{n) baseline week 1 week 2 week 3 week 4
Normal 12 266.67+3.16 329.58+4.54 375.83+4.52 410421727 430.42+7.82
CMS-vehicle 12 265831281 290.42+4.01 329.586.20 342.08+6.87 367.92+8.20
CMS-drug 12 266.25+1.39 286.25+3.02 311674501 326.251574 360.0017.66
Comparisons NS N>Cv=Cd N>Cv>Cd N>Cv=Cd N>Cv=Cd
All values are Mean+SEM.
NS: not significant
N: Normal, Cv: CMS-vehicle, Cd: CMS-drug.
Duncan’'s method was used in the multiple comparison {p<.05).
2. Forced swimming test X% 5k & Table 3.

TE & AYAYE dolEy] YA A4
g FSTolA #&3 ¥ &% (immobility), $9 3
F(swimming), 2832 7]°] 2 27](climbing)2
FAd¥ Ad3AE Table 37 Figure 4] A A 314
oA A9e Yo wEHRAg Al By
S[F(2, 33)=11.724 p<01]% F9YE[F(2,
33)=5.630, p<.OlldiM = FAEZE HRol7l TAH
o2 fonag oy, 7o 2 27[F(2, 33)=.064,
p=517]l A = A& zkel #ol7t At

gt o7k e F A PgEHIEE
Duncan® Fculuyoz A3l 8 w3ty
$€q W3 AEZ 7Z+FHE “behavioral
despair’, & F&#%& ©U& F dd 3
CMS-vehicle RAdelA © ®eo YEiYR
(p<.09), olgte W] oju]FE ZtE S A A TN
© CMS-drug F9< A3 o] CMS-vehicle 3
g ARG fon A Ehon(p<o5), A
A3de HHE CMS-vehicle e8] A FH )
Ha & F334E& 2o FAHp=.051).

Frequency of Each Behavior Measured in
Forced Swimming Test Following CMS

Behavioral

Normal CMS-vehicle CMS-drug comparisons
types
Immobility 35.33+1.68 4242+149 30672197 N=Cd<Cv
Swimming 1358+190  817+1.35 1708799  Cv<Cd
Climbing  1092£1.10 1025%127  12.25+4.65 NS

All values are MeantSEM.

NS: not significant

N: Normal, Cv: CMS-vehicle, Cd: CMS-drug.

Duncan's method was used in the muttiple comparisons (p<.05).

=0 Nomal (na12)
* CZZ3 CMS-vehicle (n=12)
’ B2 CMS-drug (n=12)
40
o>
> %z
s %
3
o
® 2] .4
w
10 4
° a2 500t 2
immobiiity swimming climbing
Types of Behavior
Figure 4.

Frequency of behaviors measured in forced swimming test
(Mean+SEM). Asterisk indicates that the differences between the
marked group and other two groups were significant and sharp
represents the difference between the marked group and
CMS-vehicle group(Duncan’s method, p<05).
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3. Locomotor activity in open field test
HRAR

FSTE 4AAI¥® 23 CMS-vehicle ZoAH %
E4%S WA FEH v 92 F Fa
of vls) EA Yetwtn, o] Wste 4779 HiE
BHBE Folo o8 BAHAG ol@ 2EHA
A Ex HE Fd9 adrt F29 4L W
SAA e ol3H RY £ Jeonz, QY2
B8 Aol 854S oty A% nyY
% ZAe Add AAE of#e) Table 49
Figure 5 o} AAA. /M43 HAIA B3e F
A, 499, 28 dA) 99e FEo) »y
& A2E A FYg ddoz WFRENG A F
MgY, THIY, 282 A Agdq 2F 57
Hog foul@ Aol7t YAtk

Table 4. Locomotor Activities in Open Field
Box Following CMS

Distance

Total
Normal  22009.98+ 46864 1691.61+246.33 23701.60+ 549.76
CMS-vehicle 1952398+ 496.18 1768.35¢199.03 21292.33+ 470.50
CMS-drug  21821.11+1337.01 1560.92¢171.52 23382.03+126381
Comparisons NS NS NS

Al values are MeantSEM
NS: not significant
Al values. are measured by SmaTracker V 1.3 (SmarTech, USA)

Marginal area  Center area

£ Normal (»»12)
[Z7) CMS-vehicle (ne12)
KA CMS-drug (ne12)

i

Distance (measure)

oi___EmJ

center marginsl total

Figure 5. Locomotor activity in open field box. Dala are
expressed as  MeantSEM.

4. PVNOlAl2] c-Fos 88 &3

2E# 2 AA Fo] PVNOIA c-Fos7t &d €
AEAe & FA3 o] Table 59 Figure 6
of AA5e} glch.

c-Fos7t 2d¥ AXAe +£8 HFEANI 4
#F FJd Aoyt BRHANMF(2, 12)=19.463,
p<0ll. ©o|& FdHEz "ZHEH CMS-vehicle
> CMS-drug = Normal Ag9 ¢o2 2Addg
(Duncan’s method, p<.05).

Table 5.
c-Fos Expression in PVN Following CMS
{unit : number)
Normal  CMS-vehicle CMS-drug
c-Fos 37531404 6367+2.10 40.42+3.30
comparisons N=Cd<Cv

All values are MeantSEM.

NS: not significant.

N: Normal, Cv: CMS-vehicle, Cd: CMS-drug.

Duncan's method was used in the multiple comparisons
(p<.05).

Figure 6. c-Fos expression in PVN following CMS



- REMEFO 72

V. ¥ %

ool $EZe BHOoZ A Eo] %ku}
B owe LR, BERTMAEEET, KT
#e] olul g, FHvt BWEY EBSA R
ZH FLHE RES B Ao n? ogy

& AANHE At ZE HErFol
1A 4oy, Be d9dozE WAz

s} AEHE $4, AUA A}

ol ulg FHxe @;*e KISV A Ko
T, <EM - FREXR>ANE “HENE &
BT x93, <HEB - ABAR>IMNE
“AMALEE", “HARE", “MZ8g" “KR2ig”
olgt st} QUAEE AFo] HA ¥ AHas
Adoz e AFsA AWM= =& AF
AEd <K - FEH>AME “BaRKmIR",
CHM - RLLRKAH>ANE “KBELZ, KB
BZ, rBEZ SBiMZ KBz A

cE JHEOLBM > ®E, BE,
B, M, g KB AB2 REsgoed, -
EHe AL A odHd o] Hu, ol &
Hu gmete] w=Al k7t Addn &
B WNMKE d9stdn, B RS

EaE>YN &8 e £8 S HEy
AFAM o] L FHEAZ O, ke
& KHIHBHBESYAA “H 9
o] el dojupa A7l WHolxm, wWo] g
A ARemzg "2 do HErgs Ag 9
AAteEl e AASA dEozs BEy FAH
21 Apole] BHAE AA L)

o] KHHRBEMIDVANE BEHY Kikd B
MM FHEE $Hoz 31 PRE dgee 3
o BEK, 6%, MRl o277 ogs £
Yol Agsjor ddn #m, #e <A
BT e B BioR GFMARE 7t
A Fastn, AMA (Tm, (LB, R, WHE HA
€ FHsltetn AFHo Uk

71ES BH ATEL Y ARES 952 8§
e 208 game ovE AYn e
Fle g, R, Mm%

o

A
_HFIO%?#NIOM_EQFU?%

Jv

= A
ol

P

T Ry SE9 e4dE ¢

! PUN2| c-Fos Walof n|x|:= & -

Zhgk e EEABHRSY S FAZ ATl
g3, BEY 9 g wE dF 537 Qo
= At dgth 28y BEAAN BT
Aol Ao W AT ARG

E AFgAE BES, £ 29344 4
ehte @afbke 283 fEmaE k7 4
Gl Foangtel U4, AANGEINA
zaze) Adol 2T v 2 B
RAE neste, Hme XNEYE HE57)
6}1, ‘*ﬂ‘%zi'& TAE dHEARA
Tt

a@ﬁ”*{%q A B <HEEEL>
Bo “BRBSE HOAEH BMECTHEE XS
Wk SRR SR RS A
of $&%dn Agoez FEHJLY HYuUE
gt a EHBS ZIAHA Sy, HEHREHLS
ol SHme F9 <%ﬁw¥ HEH > A
Agozr HoNg, HHBHEGS HE, HiE &
B, T2 748 Mg %?&ﬁk%%-ﬂ o
FHA ghol smold HEFez AT —yjo
KEhG 1hdte] ZEEVE, KBVEIE, NiEWE, 8
ERANHR, uumwa #ﬁtﬂiﬁw 5 tadg®®,

EHRGES TSt BY, ®E, HE, ET
ztzt e Ro—% 2y, #5Ye HAE BT

Bee AASE hmsn AR GHAAA, A
3 #z Qg ik, Wivt #std Ue 7iF, B&

2 A7 AEe} FiE, BE, B, oheR HH{E, E|
Al BB, m&ﬁ%" Agstn, HEYe
o RE AASY m@Eete, Wit B,
AE|F 2, N, WS, W IR, BWEHE,
WigEkL, WEGE, Bim, R, (e, AR, E HE
el PIE R %R, KB, E, BH B, B
B, kg, B S& xasy, gHPe #e U
B2 B A WA A kE BT ®H
e &@so) oA, tifle) & T, WIR, %
I, BORE WOE, FRIE, BRI, ARra AT, SESH,
HAbERE, BHESES Azsty, BT &<
AAs L, kS We® FEmste Tl AeA,
B, IR0, FEREE, ¥HE, WOw, 1H%, ki, B

i 2 ﬁ
=

i, mH, MR, B, #H, B BES AR
thn geA ek
a5de] HEEHES U¢ ATE BE,



- SoNFHM X c A 143 A 15 2003 -

T 4999487, 28R, 2NYFY 5ol
Ed7t doke AFE oE, FUAL 9P
o2 AzEo] Qe HYAF Bzt U,
EHMREY $irH 24 6719 oluly F3
W G4 Bk B ST ZE dY
Ve Jaumst HEmiige AR 2%
#2e) FHRfEl FEIDTE Bt dolH #
EREBC ZNAHA FA At YL ¢
T Aoy, €54 #F A+ e dUd. #HE,
FOE, B, BT 4749 GEe T AFdAME
#09 Fiol W AEH AP Eae m
## serotonin, melatoninsx= 2 PEGejo] 43
€ UAAM $259 50 U& F UtE B2
o $&FT #¥H ¥ dF= g

€59 ARE AT A9 ML AAHe
A OFP $¢F $ERLEC] AEH g4g¥
FTERAEL 4 A5 AN -TFE €
g -vxg Yy A - TFE AF5LYPY =
AE& FZAACK e, €% RdEe 1 ¢
o old w dadAy oj8e]  F9 {fHH
ddoly, o8 712 HA - FHHA 2
e 48 HA F9 P2 Jelve $28%
2 stz Yo

olglgt R HHAHez MEYHE Flinders
Line(FSL)= @, Al Ao}7) ol
Clorimipramine X & & g  neonatal CLI
treatment 29%, 24% A" 29?® Zo
R, HIoe @l Zg 2EfHA 47
9 w&olu, e tYg Ax9 AEY 29
HEFH xFo g5d  FYZ(earned
helplessness)& 2 #&52% =3 A % (escape
attempt)& Fas Y, wdE S0y g8
2818 Z2A7 2% YU 27 22 (intracranial
self stimulant)o] ¥ gL WaF¥n oa
ARA, 2EH27t $€5E FEAY, 434
e d8o] A} ZzxsHzn 2% B
2EH2 AFE FL $EF4E FEste e
o] Rdgo] Bo] AEHT Qi 2EH2E F
E wHozE  foot-shock®, restraint™, tail
suspension™, ZAXA® = vt Wygo] Al g
e, 2FANE Wilner™7t AGE CMS
Rde 2zt MY AEg A9 FAHE Ago]

Sensitive

U, 2, A859 A%, AF#AY o8t F An
3 2EHAE A45Hoz ey, U7ty &
Z3 A8 B24E faatE Roz¥ 9e3e
A ZA9 Fuly #AZe A H(anhedonia)d ¥
Ae dedel, $5% $¢3 $ErdaN
Ak glolH® B AYer $£5 2d2
2939

CMSEE S AEE AgeH &5 o
AEZ 72 AZ4HBo] 2450 gA&d”,
e AFAHHEY B2V 4 B9 vg
2 f2sE AFe A @A ddeE Bu
N zoz wPel YoM, B APGAE
FST™¢} PVNAIA c-Fos7t 28 ® MEA 8
2430 $eAgL FrRgPn P,

71&9 CMSEY S o]§3 2359 HgdA
=, WA CMS HAE 3FAR 3o dFFE
A 58 fEdn, 1 Yo AYLFES 4
Z2AE Rode NFARE B AYEL &9
ﬂg_q&au—w.w.n.?s), 3]_‘-:,_0“‘{__ —?—%%—"ﬂ I:H‘E:S_’- Q‘F%
o] Ngade ohel JduaAE FAH ¢
8, CMS A X9 Alztd FAld) FES FAq3)
o, €5 fde Ao T Ao PR 1
AT B NHME HERMH &3
o3 Asaae ofle, d¥Wang 3
fl8te, CMS A& Al Aol g
e FAs

B Ao AfdMe 4F:3709 CMS EAE
AA A 15Y BHo2 BE FJYe FE9
AEE ZAHs¥d. CMS AT w2
CMS-vehicle 9@ FIEMGES AT
CMS-drug IAe9 AFS FHAEE(Normal)dl
v & #olusA wded, old AAqE CMS =
EEZ &3 Holg WL 2EHAI Y
H7) dEY Aold.

L2 U NEE LHE FSTE 3
B =9 E75E £3d w=Edan YA &%
43ge E2AsE Aoz ALdE &FFE Fo}
AY3 Y& s, 39 #HE 7jd2yEe
=g 3y, dFe ZE 59 Yo dEr] 4
3 49 FF ool EAHU HERAAE
FHtol wEAHEH, of EAFAHA HEAMNAE &
Ef2z i ggd FEF 22 dYYgF
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(behavioral despair)e® ®B1% AAAZHFH
ARZANDRA 2 HHE JHEEA FFH o
BUs F5AAY e A 42
28 RogBFP ogzd Nzast 9
gn geiz gREe #§9-&A, WrFHaY,
REM Fautg, $2 A4873 T 9sio, o
F-E5AAY 57t Airddes AN $&5e
AR HFHUALL, AEde] Bdsa o5E
2% (predictive validity)7} QA= glojA 3¢
Ao EARAL 9 WPoz AAARA d
AbgH I Qe

2 A7 A¥eAMe $& iz NEE 2
FHE F8%o] CMS-vehicle FgoA & %
HAgET o Zo] vElSa(p<.05), o9 vt
Adulg e FAAFAAE & F HAdrdg
ol EA @ik o] ¥4 Adys A &
Ef 2o %" FE FSTAAN AZEFE ¥
& & 4%e o B RdFue Hu, 2E
d2g 7SR A HHEMRALRS Fod3E 2EY
2o o3 & A%y Fyt AdEE UE
o gA A FE5I £939% £
CMS A A7t 589 & A¢E wedde Ry
CMS®t @7 T8 HEMBEDH) F4+EEaE
7L S-S HAEY.

CMS A7t Mol viae dFS FA37]
AAA, ALF AAE 3}951‘48'17’ CMS AHx =
A3 2EHYA T 4B Fo9 Ans FE
g54& wsAA ‘45}‘(} °o]z13Q AY =
AenZ M2 FHFYA MEFA FE9 &
54E dolry] A% nARE HAE AAFA
o By¥FLe vuy EEFIN @dHNg5oR,
%3 S (motor coordination)d] HaElE QA F
HEE FE A AFFAAL YFo] @&
ERQE W3 AHE wdsts Aol oflE o
7HA 81 QS g 5 AthEs dHe] o
W, ggd PFELS Bl TR e AA
A g EAstux e o HF E9sin AH
A ARE ATE F AG”. A¥AR AR,
AZT, AT BFAA o7 (il o £4
Axe W4 2EH 20 k3H 5279 Kl
BELE FA4F $E8 AL FEFH vudy
540 W37l S BAFJY £33 Fa

PVNe| c-Fos Wdlof o|x|= {3} -

i3 FHYGL BAY AYE FAHCE
fnlg Ao} gleme, By AEds B K
WHHES AR FRAN B} FESE 2
e AAge dsls FBE MAA ¥RTS

HoEo

PYNE H-H3FH-FAZAH T8 ¥4
olg] HaFAe FEE By, 53 RANAZ
22 A3AZ guld 4 #IAG”. FuH
AEF 2o thate] 2 A o] WgozA
ACTH 2 R AHAAL 7159] :somgqi B
Azde AR Frtd 2E#H29 § A
€ ol AEEA de AH8Hn ,\lqz’ 5, AN

4 zEH2E Wo| ¥ A, PVNE 24 o
gato] Htgae] T2 FulE oS ZAFHA
7122, PVYN9 #AHE7l 38 FANY A2EgX
E 9ol g3 qux FAHE ¢ o

PVNY SAEE ZAse Piozs €Yz
2 Y-g Al ed, "wadxAEyge A

EEHL FARGAAA Yehde FA B

AR oy AR HEE BFAHo
2 2R3 RogP. 2 AYPINE c-fos ©
Wag o] g3, cfos BHAL
AFg o)1, c-fos gened proto-oncogene?
£o]8 immediate early gene(IEG)] 3hbaA]
AXEdst Axiste] 9% #9 oplz AX
Edo] A2g xFol eI A7 A&
AE Bgs sis 9488 ddu 234 o
o} c-fos gene® AHEQ c-fos ©¥F(c-fos
protein, c-Fos)& o2 Eoju 2EHAE I
g ey A3 o8 2EHEEY 2y
2 2EH29) BHEE &5 74 AF B
ZeojAe AFg®P 2 dgoqE PYN
9 BAEE FA3e WHoFE PVNIAA BAY
ZA g o]g8o] c-Fos7t EdE A EA
TE Z A3t 1, A&
method(p<.05)2 EA18 ZH3 CMS-vehicle >
CMS-drug = Normal €9 o2 XA
ol CMS AMAd o3l F7t=E PVNY c¢-Fos
Ado], CMS A A9} FAld FoAE HHBHES
o g8 2 F7Ht dAEE vt

2 A7 A¥AAE FH8Y, vehicled: F
% gz HudHgE o, HERELES F

c-fos gene

)

Duncan’s
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o AT FSTAA F8%Fo] #Hasdxn,
MEZAA A A2E - A4 HGE Aold
& Bolx ¢grom PVNE c-Fos do] 4
HAct ol ARE CMSE fEHe ¢35
o FERYN, HIEMBEHS $+24LE A
AzZidn & 4 9len, 9859 82 P9
wio] H8d 4 ASE ougth. I FF
€50 ALY F de FE4AY Ay A,
71& NEYUTe v HAEE T39, o 593
9 Fq¢e, FreH2r AHNE A HAGE 2
2 eigtel digh g & A7 Had
Aoz rtgdr

V. & #®

4577 FEREFHS FASEAN CMSE %
g 83 29 39 CMS-vehicle Y %
CMS-drug A9 282 Normal J&oA forced
swimming test®} 7AWl PF¥slE @I
3l3, PVNS A c-Fos9 #F& WYzz 3oy
o2 £33 Ax o5 2 AAE dudh

1. FSTelA &A% A3 CMS-vehicle 39l
A} immobility 7} F71Ele] CMS H A7 $& A
o] 718 FugeS BoFEg

2. CMS-drug Al immobility 7}
Normal Fd# vx3 F£Eo2 UeigEd o]
T CMS AXe 9s) fEsEe & 4o B
HRBERA o8 JA=HASE 9vldig,

3. CMS AX 2 XEMABY Fols Awd
Ao PEws BE AY AAS YEH L B
ol FES 2L A A%e WAX
stet.

4. PVNIA &AHFE c-Fos %A FF&
CMS-vehicle HAgeo]lA CMS-drug A3

Normal Fatd Hlag& o FovlstA E9tot

CMS AA7t 2Ed 28} Ba4ol U

92 PVNel Qe ABAMES €%5& F7HA
Ao Holxm, ofd FI7t EEMAHA 9
o

o, HERHES
+£58 9AE
54

olAe] ANE EFFd B
N AEfAZ foHE

A2, dgH 137t AL 7

4 =

B FUT)

2% UM

1. American Psychiatric Association. Diagnostics
and statistical manual of mental disorders
(4th Edition). Washington DC:American
Psychiatric Association. 1994:317-328.

2. FNN2EH 25 2EHL 78te] o]3,
Mg T AFEBAL
1997:25-29, 238-239, 421-424.

3. WA HAAMAE A 0 -
1998:06-219, 586-591.

4, ol FHE BT B28Ee hEEg d
Aot o)t dt4a =EA.
1997;6(1):505-514.

5 BLICHE M. ORERES ARER. A& TR
Z7eB<.1981:277, 282, 288-289, 303-304.

6. BAHE RE2E. AEAT.

1999:385-386, 692, 1150.

7. FFhE LM PERREERTEE RN
g Jbpi R R R IR, 1998:453-459.

8 °l&7l, AES, Fo¢, HEY, Haqg, A
g, BA7ILY &5 Y dH dg 48
H A el shalR]. 2001;22(3):129-140.

9. ©]F&, Chronic Mild Stress & f'2¥ £8
it 2 A g s ORAKY HEN %
BRRKER KEBE. 2000.

10. 279, Fo¢g. AvjegEo] #F9 F2E
29 Agitge v I FANEA
212488 %], 1995,6(1):1-17.

1. &F, AFS, Fol¢, A8, &49, AW

- 12 -



- REmEER 783 24

A $eF 29 dH O AuLgdwy
AEA A+ FYAFZ A8 ),
2001;12(2):53-68.

12. FA0+F, &2 A8%d Ascorbic Acid7b €
2§ Stress Guinea Pig®l 3 Catecholamine
Fakol nAe 9 S B AR A,
1995;6(1):41-49.

13. Z4JE. Chronic Mild StressZ FH#¥9 &
it 2 AF A @b Her $E.
T BB R 5 2], 2001;12(1):123-135.

14. o] 3}4l, B9 HStress ¥ +9Stresso] o
g Avgd Ascorbic Acid® ¥FStressi s
AT, Tl A P Al Es] A,
1995;6(1):19-39.

15, %5, Fog nEgdg Fog7 g8 As

F2E 2EH2G VX g A3

o
=3, 1996;19(1):57-75.
16. tk#&&. Chronic Mild StressZ f3g £8
g9 HFH o WmAaige 'R

& l*U

EABEE KEBE. 2001

17 A2, 2FS, ¢ 9 3. $25/2
AH g BEg F$-gaw U

Ed £33 %], 2001;9(1):15-32.

18. 7335, e YA F XAl Chronic
Mild Stress Az FHe &3 5ol
uxE Ak A g9, 2001

19. 8743, gl @ER YKl CMSE ¥
79 £ 2Y 28xn ¥ TH ¥
c-Fos 2do vzl & ZIydsu ost
4. 2002.

20. RTHE. FHAQUM . A& A8 LRl
1982:515-527.

21, il IEARAREEE M2gatd
1998:396, 417.

29 715}]3-] o]»g-—’-, FAE AAaAGHEAA o3
233 awsiue AudY Fuwy 2

[<3

T&6

TN A 78] A 2000;11(2):87-102.
23. AFE, A5 FAASIH eye e

] 2. HgFL

f&gﬂﬁlz\ 1994;15(1):9-25.
A, AT FANSSH 23S
2AEF wA = A Q3

529 #2

¥ PVNel c-Fos Walol njxj= g3 -
o] 8+ A]. 1999;20(1):185-196.

25, Fed, dd, 2715, A4, FddsT
Ztulgo g SHA7 FFEHA EUF 34, o
3hghe] sh3] ). 2001;22(2):120-127.

26. Kitayama I, Yaga T, Kayahara T, Nakano K
Murase S, Otani M, Nomura J. Long-term
stress degenerates, but imipramine
regenerates, noradrenergic axons in the rat
cerebral cortex. Biol Psychiatry. 1997;42(8).
687-96.

13. Porsolt RD, Le Pichon M, Jalfre M.
Depression, a new animal model sensitive
to antidepressant treatment. Nature.
1977,;266:730-732.

28. Rots NY, de Jong J, Workel JO, Levine S,
Cools AR, De Kloet ER.

maternally deprived rats have as adults

Neonatal

elevated basal pituitary-adrenal activity and
enhanced susceptibility to apomorphine. ]
Neuroendocrinol. 1996;8(7):501-506.

29. Vogel G, Hagler M, Hennessey A, Richard
C. Dose-dependent decrements in adult
male rat sexual behavior after neonatal
clorimipramine treatment. Pharmacol
Biochem Behav. 1996;54(3):605-609.

30. Yadid G, Nakash R, Deri I, Tamar G,
Kinor N, Gispan I, Zangen A. Elucidation
of the neurobiology of depression, insights
from a novel genetic animal model. Prog
Neurobiol. 2000;62(4):353-378.

31. Willner P, Towell A, Sampson D,
Sophokleous S, Muscat R. Reduction of
sucrose preference by chronic unpredic-
table mild stress and its restoration by a
tricyclic antidepressants. Psychopharma.
1987,93:358-364.

32. D'aquila P, Brain P, Willner P. Effect of
chronic mild stress on performance in
behavioural tests relevant to anxiety and
depression. Physio Behav. 1994;56:861-867.

33. =#=AY, #AF:9W, ZAFF HFA FFA

Serotonin 4] ZAAFA T EEAA A

-13 -



3.

36.

37.

39.

40.

41.

42.

43.

45,

- SSMAYMR x| - A 144 H 1F 2003 -

T B 2 F3 I g v &
3}, A3 A A2} 8 1996;35(3):699-709.
Forbes NF, Stewart CA, Matthews K, and
Reid IC. Chronic mild stress and sucrose
consumption: validity as a model of
depression. Physiology & Behavior.
1996,60:1481-1484.

Matthews K, Forbes NF, and Reid IC.
Sucrose consumption as an hedonic measure
following chronic unpredictable mild stress.
Physiology & Behavior. 1995;57:241-248.
Cesana R, Ciprandi C, Borsini F. The effect
of BIMT 17, a new potential antidepressant,
in the forced swimming test in mice,
Behav Pharmacol. 1995;6(7):688-694.

David D], Bourin M, Hascoet M, Colombel
MC, Baker GB, Jolliet P. Comparison of
antidepressant activity in 4- and 40-week-old
male mice in the forced swimming test:
of 5-HT1A and 5-HTIB
receptors in old mice. Psychopharmacology

(Berl). 2001;153(4):443-449.

involvement

. Yildiz F, Erden BF, Ulak G, Ulkan T,

Gacer N. Antidepressant-like effect of
7-nitroindazole in the forced swimming test
in rats. Psychopahrmacology (Berl).
2000;149(1):41-44.

2849, 395, AAM, £E34, g/3, 9
F. $E59 4 ol I FAdnz
92733783 4. 2001;12(2):1-15.
R BMIRE. A HHRER.
1975:97-100.

. BBAM. A&:@EbE. 1974:81-87.
HRE, 8hEiR. B KW MEHsEl M
T OXEY BR. ARBERGL
1986;7(2):219~-227.

BRT, LM HEMMEE NSRS
B8t

1987:38-39, 471-487, 576-582, 608-611.

CEXL BIHEEEE A

1998:463-473.
FRRE. BRRE. BRI

46

47

49.

51

52.

57.

59.

- 14 -

1976:107-113.

. Bk A, dbat ARG A k.
1996:37.

L X E SR A0 PRSI
1964:72.

. Bgse. PEEM BT dust ARSI

fit. 1996:69-70.

T X PHBEREBE T AEE, Jons

st hiit. 1996:68.

. MO LR PERE B, st

Boit. 1990:602-603.

TR, AR HRE. vl B

kit 1988:22-23.

HER, WM. PRABRREAAEAS. L

B i, 1996:1418-1419.

g, AR, g, olFE. FAWAA.

A& 2AZ2E A, 1999:4360-4367,

5001-5009, 5024-5042, 5052-5063.

kg EMRGG ) AN Bk B
& oishy. 1981

. EEIE. REMBE SRS et 2 X
fEol B W%, ZEoista ety 1994

. e, T KRB Mt 9

ORGSR Ui BKRY % BN EA

Al =Hek3] 2], 2000;11(1):75-96.

FEY, FHE, S -, $5Y. HE TH,

Mg 9L ol e M Serotonin,

Melatonin #)% 2 7@ vX= B

o) ghgke Rl 2313 #], 2000;13(2):136-148.

. Katz RJ, Roth KA, Carroll B]. Acute and
chronic stress effects on open field activity
in the rat, implications for a model of
depression.  Neurosci. Biobehav. Rev..

1981;5(2):247-251.

Redei EE, Ahmadiyeh N, Baum AE, Sasso

DA, Slone JI, Solberg LC, Will CC,

Anisman H, RM. Multiple

neurochemical and behavioral consequences

Zacharko

of stressors: implications for depression.
Pharmacol Ther. 1990;46:119-136.

. Cancela LM, Rossi S, Molina VA. Effect of
different schedules the

restraint on



61.

62.

63.

65.

67.

- KERERO| PE2F 28 S29 9248

immobility in the forced swimming test:
modulation by an opiate mechanism. Brain
Res Bull. 1991;26:671-675.

249, B¢, o714d, ¥y, 2EHs $
€% FERYA paroxetined F$L &
o NAFIEH AN 2EG 283 7],
1997;5(1):55-65.

Griffiths J, Shanks N, Anisman H.
Strain-specific alterations in consumption of
a palatable diet following repeated stressor
exposure. Pharmacol Bioche Behav.
1992;42:219-227.

Moreau JL, Jenk F, Martin JR, Mortas P,
WE. Antidepressant treatment
unpredictable mild
stress—induced anhedonia as assessed by

Haefley
prevents chronic
ventral tegmentum self-stimulation behavior
in rats. Eur Neuropsychopharmacol.
1992;2:43-49,

Kendler KS, Kessler RC, Walters EE,
MacLean C, Neale MC, Health AC, Eaves
LJ. Stressful life events, genetic liability,
and onset of major depression in women.
Am J Psychiatry. 1995;152:833-842.

Beck CH, Fibiger HC. Chronic desipramine
alters stress-induced behaviors and regional
expression of the immediate early gene.
c-Fos. Pharmacol Biochem Behav.
1995:51(2-3):331-338.

Hann MK, Bannon M]. Stress-induced
c-Fos expression in the rat locus coeruleus
is dependent on neurokinin 1 receptor
activation. Neuroscience.
1999;94(4):1183-1188.

Porsolt RD. Animal models of depression:
Rev

utility for transgenic  research.

Neurosci. 2000;11(1):53-58.

. Nakase S, Kitayama I, Soya H, Hamanaka

K, Nomura J.
magnocellular arginine vasopressin mRNA
in paraventricular nucleus of stress-induced
depression-model rats. Life Sci.

Increased expression of -

¥ PVNS c-Fos #siof olxle g3 -

69.

70.

71.

12.

73.

74.

75.

76.

77.

_15_

1998;63(1):23-31.
Willner P. Validity, reliability and utility of
the mild

depression:  a 10-year

chronic stress model of

review  and
evaluation. Psychopharmacology (Berl).
1997;134(4):319-326.

Montgomery AM, Suri A. Potentiation of
the

consumption by

effects of raclopride on sucrose
the 5-HTZ2 antagonist
ritanserin. Psychopharmacology.
1996,123(1):98-102.

Nielsen CK, Amt ], Sanchez C. Intracranial
self-stimulation and sucrose intake differ as
hedonic measures following chronic mild
stress:  interstrain  and  interindividual
differences. Behav Brain Res.
2000;107(1-2):21-33.

Reid I, Forbes N, Stewart C, Matthews K.
Chronic mild stress and depressive disorder:
a useful new mode?. Psychopharmacology
(Berl).

1997;134(4):365-367.

weT, AN ALPFERFP g HAF
o] Fos w@9 F7h AFHAE

1995;35(1)1949-1955.

Kollack-Walker S, Don C, Watson SJ, Akil
H. Differential expression of c-Fos mRNA
within neurocircuits of male hamsters
exposed to acute or chronic defeat.

J Neuroendocrinol. 1999;11(7):547-559.
Steciuk M, Kram M, Kramer GL, Petty F.
Decrease in stress-induced c-Fos-like
the
nucleus of learned helpless rats. Brain Res.
1999;822(1-2):256-259.

Papp M, Wieronska J. Antidepressant-like

immunoreactivity in lateral septal

activity of amisulpride in two animal models
of depression.
2000;14(1):46-52.
Masuda Y, Sugiyvama T. The effect of

globopentaosylceramide on a depression

J of Psychopharmacology.

model. mouse forced swimming. Tohoku J



78.

79.

81

82.

- So|NFHAD X : H 142 A 15 2003

Exp Med. 2000;191(1):47-54.

Walsh R, Cummins R. The Open-Field
Test:A Critical Review. Psychological
Bulletin. 1976;83(3):482-504.

Wiegand Sj, Price JL. The cells of origin
of afferent fibers to the median eminence
in the rat. J Comp Neurol. 1980;192:1-19.
Morgan JI, Cohen D, Hempstead J, Curran
T. Mapping patterns of c-fos expression in
the central nervous system after seizure.
Science. 1987;237:192-197.

Doucet JP, Squinto SP, Bazan NG. Fos-jun
and the primary genomic response in the
nervous system. Mol Neurobiol.
1990;4:27-55.

Michael AP, Wen-Sen L, Gloria SR.
Induction of c-Fos immunoreactivity in
the rat forebrain by conditioned and
unconditioned aversive stimuli. Brain Res.
1992;597:41-50.

- 16 -



