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Abstract

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

Method @ Male Sprague-Dawley rats were used for this experiment. The subjects were
divided into 3 groups ( 1. CMS-drug: Chengwhabosimtang administered during CMS
treatment, 2. CMS-vehicle: water administered, 3. normal ). After 4 weeks of CMS
treatment, they were executed Forced swimming test(FST) and Elevated plus maze.
Tyrosine hydroxylase(TH) in ventral tegmental area(VTA) and c-Fos in paraventricular
nucleus(PVN) were measured.

Result :

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

2. CMS-drug group showed no significantly lower TH level in VTA than
CMS-vehicle group.

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

4. In Elevated plus maze, CMS-drug group showed no significantly anxiety.

Conclusion : These results suggest that Chengwhabosimtang 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 and
dopaminergic neurons in VTA.

Key words : Chengwhabosimtang, chronic mild stress, forced swimming test, elevated
plus maze, tyrosine hydroxylase, ¢-Fos.
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Table |. Contents of Chengwhabosimtang
Dose
Drug Name Botanical Origin ()

g

FM-F(Cyperi Rhizoma) Cyperus rotundus 8.0
JH&(Cnidii Rhizoma) Cnidium officinale 4.0
# M (Atractylodis Rhizoma) Atractylodes japonica 4.0
2B (Pinelliae Rhizoma) Pinellia temata 4.0
B (Citri Pericarpium) Citrus nobilis 49
%3 (Coptidis Rhizoma) Coptis japonica 40
#&(Forsythiae Fructus) Forsythia koreana 4.0
FFA(Nelumbinis Semen) Nelumbo nucifera 4.0
X (Aurantii Immaturus Fructus) Poncirus trifofiata 3.0
##i(Bambusae Caulis In Taeniam) Phyllostachys nigra 3.0
LB FH (Gardeniae Fructus) Gardenai jasminoides 3.0
EM&(Liriopis Tuber) Liriope graminifolia 3.0
RE#(Acorus gramineus Rhizoma) Acorus gramineus 3.0
&¥ %0 (Polygalae Radix) Polyala tenuifolia 3.0
HE(Glycyrrhizae Radix) Glycyrrhiza uralensis 3.0
4¥(Zingiberis Rhizoma) Zingiber offinale 4.0
K& (Zizyphi inermis Fructus) Zizyphus jujuba 4.0
Total amount 65.0
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3) Chronic mild stress #iX
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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, SI: sucrose intake, EB: empty water bottle, WN: white noise.
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29 %Y, F MET29 AH4F 27 e nA
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goltd 34 Tol XFHUY olE BT HE LS
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closed

-

T
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Figure 2. Elevated plus maze apparatus.
Dark sides indicate closed arms
and bright sides indicate open
arms.
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31, 20%9] sucrose’t &€ phosphate buffer saline
(PBS, pH 7.2)¢ll 20 4Tl A 315 4 ¢ waetg
7t YEEAUVIZ 30m FAS HHEAE HEUT
o] AHE PBSE 3-43] A3 3} primary anti mouse
TH (Diasorin)o X=&A#HHAT, 72417}, primary
antibody+ 0.3% Triton-X100(PBST)o| A} 2% nor-
mal rabbit serum 0.001% keyhole limpets hemo-
cyanin (Sigma) 2.2 10008] 3|43l EulEiga. o
¥ ¥E¥ & PBSTE A& 2413 B2t Q204
296 normal rabbit serum$& %3l PBSTE 2004
3}41 g biotinylated rabbit anti-sheep serum (Vector
Laboratories)ell ¥b-&-A1Zth. PBSTZ 33] A3 % o
+ HAEUE &9 247 52 Vectastain Elite
ABC reagent (Vector Laboratories)el] ©ztt}. 22 %
PBS2 3-48 7 & HAEALE A4
(diaminobenzidine) 2 ¢@A)Ft}.

dMo] g5E HAHAE W F M VTAS
FAHLE 1008 st 2AALRE #FGsh
ZAAZ A TH} 7H ®o] 238 29g My
3t ¥ Scion Image Program& A}&3le TH 2y
HEE densityZ &A34o.

7) PVNYlA c-Fos7} #RiE® MiagE &l AE
33-35)

4579 2EdH 2 B FE M F FEL AYSF
(100me)ell olo} 10% T =T £ A(500m, 0.2M
phosphate buffers} &3ho 2 A& £ AF
Aot 500 me] T2TY £4F 200mE XS 58
7t YA 300meE 2587 FYsEA DA A A
I og HE FEste 393 nP Yo 3 B¢
LAHANZR, 20%9] sucrose?} FH¥ phosphate
buffer saline (PBS, pH 7.2)ol Yo} 4Col A 33
B F¢ Bttt WE AN 30m FAY o
AU S WHER o] A S PBSE 3-43] #1351
Fos 2@ A9 748 4] Al25+= primary sheep
anti-Fos  antibody (Cambridge  Research
Biochemicals)®ll =& A1Zt} (4C, 72A17}). primary
antibodyx= 0.3% Triton-X100(PBST)dll Al 2%
normal rabbit serum3 0.001% keyhole limpets he-
mocyanin (Sigma)2. 2 20000 34 8o Fnjsly
o 2 ¥ H4HE PBSTE AAsx 247 S
A&oA 2% normal rabbit serumg &3

PBSTZ 200u] 343 biotinylated rabbit an-
ti-sheep serum (Vector Laboratories)ol] -8 Al A
o} PBSTE 33] A3 thg HdUE A200A 2
A2t %<t Vectastain Elite ABC reagent (Vector
Laboratories)oll ©%tt}. 2 % PBSEZ 3-43] 3T
oS g3 -2 24 A (diaminobenzidine) 2 & A]
At

S48 HEHE dn Aol &2 1008 Foisio
ZAAAE 939tk ARl A  paraventricular
nucleus(PVN: A% 4)) 9] 45§ 71E 02 2x2cn9
AT E a8, 2 JFGolA c-Fos7t 28 HE cell
body] 7/§4& Aol H@d HEe i AEZ 4k

8) #ata

A8e Fdd FF (mean)d EFLAHSEM)Z
Uetliglth FSTe EPMelA 23" A5+ 949
W28 M (one-way ANOVA)® ¥ 8 A] Duncan®
W& A3t s vast Y AFEsie vy
27319 oYl FE A (two-way ANOVA with
repeated measures)2 2 A @391, 4o A
A7l A At HEE 98 gdeFas 439
Duncan®]| 718 ¥ & AA 3G} AGx3 358
289 EAolE FSTS EPM3 598 B4 3
48t BE BAEAYANA T4 *rr——]"é o
&= 718 p<.05A .

. R

1. Chrinic mild stress EEo] & @HEE{L

4579] CMS AAE A 8EA 1579 4oz
E2E e T8 AFE 343 2 AHAE o}
# 9 Tablell o] AA At Fh 2HANA B +
1%l CMS A% & HEFIL W AT
< AL " FuEA  2FRDRFE,
33)=37.86, p<.01]. =& HAWLBE S AX T HE
B9 AT o] week 2014 FAH L2 Fo3A HE
HEOE Qgloy, 1 odde 5 J&zt 2olst
uAf .
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Table 1. Body Weight Changes during 4 Weeks of Chronic Mild Stress Procedure

Group baseline week 1 week 2 week 3 week 4
Normal 265.38+3.18 327.31£4.76 373.08%4.99 405.77+8.14 426.5418.17
CMS-—vehicle 264.62%£2.86 288.08+4.37 326.15%6.65 338.85+7.10 363.85+8.57
CMS-drug 267.31+2.87 283.08%+3.65 311.15%3.45 327.31+4.33 359.23+4.73
Comparisons* NS N>Cv=Cd N>Cv>Cd N>Cv=Cd N>Cv=Cd
All values are Mean=SEM (unit: g), n=13.
Normal: normal group without CMS
CMS—vehicle: group with CMS administered Water
CMS—drug: group with CMS administered Chengwhabosimtang
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 WEB &R 7t BAFLR fY3Hod, 7ol2Y[F(,

FSTol A #23 F 2% (immobility), $43%
(swimming), 28 2 7]9] 2 27](climbing)¢} Agt
g AL Table Mol AABAT Al Jg o
2 WgENE A7 FEF[F(Q, 36)=941, p<01]13
TG PEF[F(2, 36)=8.81, p<.01]- = J&zt =}o]

36)=0.20, p=.35)ol A& FAGztel Aol7} Arh.

A7 2pol7k Y& F /A W5 5% & Duncan
o dieg nuPEMny FEFe e F I
off wla) YWEHAA o ®el Vel a(p<05), %
PEo e BEHFHY 43 B F JAdd g
F v atA = RATHP<.05).

Table Ill. Frequency of Each Behavior Measured in Forced Swimming Test Following CMS

Behavioral types Normal CMS~vehicle CMS-drug Comparisons*
Immobility 35.69+1.58 42.08+1.40 30.15£2.63 N=Cd<{Cv
Swimming 12.85+1.88 8.46%1.27 19.08£2.13 N=Cv{Cd
Climbing 11.31£1.01 10.2311.16 10.00£1.35 NS

All values are Mean®=SEM (unit: number), n=13.

NS: no significant difference, Cv: CMS—vehicle, Cd: CMS—drug, N: Normal.

Normal: normal group without CMS

CMS—vehicle: group with CMS administered Water

CMS—drug: group with CMS administered Chengwhabosimtang
*:Duncan's method was used in the multiple comparison (p<.05).

3. Elevated plus maze BB &ER

EPM A3 @& 1) AA Aztel] A A%
TEAAM WE A B, 2) NEFER ST
e, 28a 3) AA FRE Fotud g9 I

H AL Table Vol AASIEH A 22
22 Duncand] Wy o g HIFRMF A7 AH %
2 uE 35 AYEE HEs, 281 AYER
o B E Azt EF AWl BAH R F3 3
o] 7} YErA ek skth
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Table 1V. Observation of the Anxiety—Related Behavior in Elevated Plus Maze

Behavioral types Normal CMS-vehicle CMS-drug Comparisons*
Total arms visitation 119.75£5.9611) 112.17£5.00 114.5816.68 NS
Open arms visitation 19.67+3.971) 23.4212.36 26.67+3.28 NS

Duration in open arms 152.00+14.122) 169.29+8.90 185.78+12.99 NS

All values are Mean=SEM (unit: 1)time, 2)sec), n=12
NS: no significant difference
Normal: normal group without CMS
CMS-—vehicle: group with CMS administered Water

CMS—drug: group with CMS administered Chengwhabosimtang

*: Duncan's method was used in the multiple comparison (p<.05).

4. VTACI A THe| KENERR

[F(2, 9)=8.045, p<.05]. FAZ Aoz} gemz
VTAY A4 TH $£%& Duncan?] Ftiu|ugos

VTAA TH $&& 538 Z#E Table V & v 2 at gtk 1 23 VTAY M TH &8 AAdwl
Figure 3 o AA8AT Al AEE didoz AxR Hl3 g 2EdH S &9 W BRIA
g Ao JDd ZAolrt AR L2 fojusid =4 YEEtHp<.05).

Table V. Optical Density of Tyrosine Hydroxylase in VTA Following CMS

Normal

CMS—vehicle CMS~—drug Comparisons*

TH

61.89%6.50

93.07£6.39 91.98+5.81 N<Cv=Cd

All values are Mean*SEM
NS: no significant difference, N: Normal, Cv: CMS-vehicle,

Cd: CMS~drug

Normal: normal group without CMS

CMS—vehicle: group with CMS administered Water
CMS—drug: group with CMS administered Chengwhabosimtang
*! Duncan's method was used in the multiple comparisons (p<.05).
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Figure 3. Tyrosine Hydroxylase in VTA following CMS treatment.
Normal: normal group without CMS
CMS-VEH: group with CMS administered Water
CMS-DRUG: group with CMS administered Chengwhabosimtang
VTA: ventral tegmental area

5. PVNOIl A c-Fos7t #8AE MiBER W RME o] ANEG VHEAT A JIL Aol7}t #EH
BR ATHF(2, 9)=6.039, p<.05]. ©] & JTE= v &
W OHEN > KB - EEN o2 24dH

2E# A HX T PYNO|A c-Fos7F 289 A (Duncan’s method, p<.05).

EA o & ZAZANE Table VI # Figure 49 2t

Table VI. c—Fos Expression in PVN Following CMS Treatment

Normal CMS~vehicle CMS—drug
c-Fos 37.75%5.21 63.92+2.69 45.0417.50
Comparisons* N=Cd{Cv

All values are Mean=®SEM (unit=cell number)

Normal: normal group without CMS

CMS—vehicle: group with CMS administered Water

CMS—drug: group with CMS administered Chengwhabosimtang

N: Normal, Cv: CMS—vehicle, Cd: CMS—drug

=:Duncan's method was used in the muitiple comparisons (p<.05).
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Figure 4. c—Fos expression in PVN following CMS treatment
Normal: normal group without CMS
CMS-VEH: group with CMS administered Water
CMS-DRUG: group with CMS administered Chengwhabosimtang
PVN: paraventricular nucleus
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