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Effects of Chengwhabosimtang on depression, anxiety, TH and ¢-Fos of the brain in the
CMS treated rats.

Cho Chunghoon, Shin Hyeunkyoo’, Whang Weiwan

College of Oriental Medicine, Kyung Hee University
" Korea Institute of Oriental Medicine

Objeétive : This study was designed to assess the protective effects of Chengwhaboéimtang on the animal
model of depression, 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 bOdlCS in PVN than CMS- vehlcle
group. ‘
4. In Elevated plus maze, CMS- -drug group showed no 51gmﬁcantly anx1ety

Conclusion : These results suggest that Chengwhabosimtang may have protective 'ahtidépr’eis'sant effects in
CMS model rats. And these effects could be explained by the elevated stress- copymg behavwrs 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, c-Fos.
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Table 1. Contents of Chengwhabosimtang
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Drug Name Botanical Origin Dose(g)
T (Cyperi Rhizoma) Cyperus rotundus 8.0
Il & (Cnidii Rhizoma) Cnidium officinale 4.0
% ft (Atractylodis Rhizoma) Atractylodes japonica 4.0
4 B (Pinelliae Rhizoma) Pinellia ternata 4.0
B K (Citri Pericarpium) Citrus nobilis 4.0
i 3% (Coptidis Rhizoma) Coptis japonica 4.0
S8 3 (Forsythiae Fructus) Forsythia koreana 4.0
SEFIN (Nelumbinis Semen) Nelumbo nucifera 4.0
0 1% (Aurantii Immaturus Fructus) Poncirus trifoliata 3.0
¥ % (Bambusae Caulis In Taeniam) Phyllostachys nigra 3.0
WG (Gardeniae Fructus) Gardenai jasminoides 3.0
B2 (Liriopis Tuber) Liriope graminifolia 3.0
BT (Acorus gramineus Rhizoma) Acorus gramineus 3.0
# i (Polygalae Radix) Polyala tenuifolia 3.0
% (Glycyrrhizac Radix) Glycyrrhiza uralensis 3.0
H: % (Zingiberis Rhizoma) Zingiber offinale 4.0
K # (Zizyphi inermis Fructus) Zizyphus jujuba 4.0
Total amount 65.0
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Figure 1. Chronic Mild Stress Protocol. FD: food deprivation, WD: water deprivation, SS:
stroboscope illumination, Tiit: tilt cage (45.), TH: tripled housing, MC: mouse cage,
RF: restricted access to food (scattering of ground food), SC: soiled cage (100mf
water in bedding), LOF: light off, LON: light on, SI: sucrose intake, EB: empty water
bottle, WN: white noise.
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Table 2. Body Weight Changes during 4 Weeks of Chronic Mild Stress Procedure

Group baseline week 1 week 2 week 3 week 4
Normal 265.3843.18 327.31+4.76 373.0844.99 405.7748.14 ‘426.54i8.17
CMS-vehicle 264.62+2.86 288.08+4.37 326.1546.65 338.85+7.10 363.85£8.57
CMS-drug 267.31+2.87 283.08+3.65 311.15£3.45 327.3144.33 359.2344.73
Comparisons* NS N>Cv=Cd N>Cv>Cd N>Cv=Cd N>Cv=Cd

All values are MeantSEM (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)
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Figure 3. Body weight changes during 4 weeks of CMS. Data are shown
as mean*SEM

Table 3. Frequency of Each Behavior Measured in Forced Swimming Test Following CMS

Behavioral types Normal CMS-vehicle CMS-drug Comparisons*
Immobility 3569 + 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 1131 £ 1.01 10.23 + 1.16 10.00 + 1.35 NS

All values are MeantSEM (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)
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Figure 2. Frequency of behaviors measured in forced swimming test
(Mean+SEM). Asterisks indicate that the differences between the
marked group and other two groups were significant (Duncan's
method, p<.05). Normal: normal group without CMS, CMS-vehicle:
group with CMS administered Water, CMS-drug: group with CMS
administered Chengwhabosimtang
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Table 4. Observation of the Anxiety-Related Behavior in Elevated Plus Maze

Behavioral types Normal CMS-vehicle CMS-drug Comparisons*
Total arms visitation 119.7545.961" 112.1745.00 114.5846.68 NS
Open arms visitation 19.67+3.97" 23.4242.36 26.67+3.28 NS
Duration in open arms | 152.00+14.12% 169.29+8.90 185.78+12.99 NS

All values are Mean=SEM (unit: "time, Ysec), 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)
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Figure 5. Observation of the Anxiety-related behavior in EPM (Mean=*SEM).
Normal: normal group without CMS, CMS-vehicle: group with CMS
administered Water, CMS-drug: group with CMS administered
Chengwhabosimtang
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Table 5. 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 MeantSEM

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)

@

. CMSORJa.

Figure 6. 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
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Table 6. c-Fos Expression in PVN Following CMS Treatment

Normal CMS-vehicle CMS-drug
c-Fos 37.7545.21 63.92+2.69 45.04+7.50
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 multiple comparisons (p<.05)

Figure 7. 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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