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[ Abstract] Objective: To explore the therapeutic effect and mechanism of Chaihu Yueju decoction on
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model rats induced by chronic unpredictable mild stress (CUMS). Method: The 60 SD rats were randomly
divided into normal group, model group, Chaihu Yueju decoction low, medium and high-dose groups(0.3, 0.6,
1.2 g-kg"') and fluoxetine hydrochloride group(0.2 mg-kg™'), 10 for each group. The model rats was established
by chronic unpredictable mild stress for 5 weeks, and then Chaihu Yueju decoction and fluoxetine hydrochloride
were given to the corresponding treatment group by gavage for 3 weeks. In the last week of gavage, Morris water
maze training and testing were conducted. After the last day of gavage, sugar water preference and other
behavioral experiment were tested. The sugar water preference test was used to detect the degree of pleasure
deficiency in rats before and after treatment, the open field test was used to detect the depression of rats before
and after treatment, the spatial memory ability was tested by Morris water maze. Western blot was used to detect
the levels of tumor necrosis factor- @ (TNF-«) , 5-hydroxytryptamine receptor 1A (5-HT1A) , extracellular
signal-regulated kinase (ERK) and synapse associated protein in hippocampus of each group, Gloji and Nissl
staining was used to observe the changes of dendritic spines and Nissl bodies in the hippocampus CA3. Result:
Compared with normal group, the weight, sugar water preference rate, the scores of horizontal and vertical
movement were significantly reduced (P<0.05), and the immobility time was significantly prolonged in model
group (P<0.05). Meanwhile, the ability of learning and memory in model group decreased (P<0.05). Western
blot results showed that the levels of TNF-a was significantly increased (P<0.05), and the levels of 5-HT1A,
p-ERK, cyclic adenosine phosphate reactive element binding protein (CREB) , p-CREB, Synapsin-1,
Synaptophysin, glutamate receptor subtype-1 (GluR-1) and postsynaptic membrane protein-95 (PSD-95) in
model group were significantly decreased (P<0.05). Gloji and Nissl staining results showed that the density of
dendritic spines and the number of Nissl body in the hippocampal CA3 of the model group was obviously
attenuate (P<0.05). The results show that the neurons were evidently damaged. Compared with model group,
the weight, sugar water preference rate, the scores of horizontal and vertical movement were clearly increased
(P<0.05) and the immobility time was significantly shortened in fluoxetine hydrochloride group, middle dose
and high dose Chaihu Yueju decoction group (P<0.05). Western blot results showed that the levels of
synaptophysin, GluR-1 and PSD-95 were significantly increased in fluoxetine hydrochloride group, middle dose
and high dose Chaihu Yueju decoction group. The level of TNF-«a was significantly decreased (P<0.05), the
levels of 5S-HT1A, p-ERK, CREB, p-CREB and Synapsin-1 were remarkably increased (P<0.05), especially
the high dose group of Chaihu Yueju decoction. Gloji and Nissl staining results showed that the density of
dendritic spines and the number of Nissl body in the hippocampal CA3 of high dose group were similarly
increased in a dose-dependent manner. Conclusion: Chaihu Yueju decoction could improves the weight, the
depressive despair, autonomous activity ability and learning and memory ability of DP model rats. Its mechanism
is closely related to attenuating the inflammatory reaction and enhancing the levels of 5-HT1A receptor protein,
ERK and synapse related protein, then activating S-HT/CREB and ERK/CREB signaling pathways, increasing
the number and distribution of dendritic spines and repairing damaged neurons in the DP model rat's
hippocampus.

[Key words] depression; Chaihu Yueju decoction; ethology; cAMP responsive element binding
protein(CREB); synapse associated protein
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Table 1 Effect of Chaihu Yueju decoction on body weight of DP model rats (x+s,n=10) g
25 /g k! T WS R
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R2EPNHEZ DPER KRIBEKEFHEME(i+s,n=10)
Table 2 Effect of Chaihu Yueju decoction on sugar preference of DP model rats(x+s,n=10)
WHIK AR 47 B /%
21 5 Fl /g kg! — — —
AR AL )E HE
B - 88.34+3.32 91.3242.59 86.92+2.78
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SR 0.3 91.69+11.96 68.33+14.321 67.73+10.15
0.6 90.67+4.64 64.31£12.79" 79.47+7.48%
1.2 87.61+£12.78 66.14+17.28" 74.60+8.28%
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Table 3 Effect of Chaihu Yueju decoction on horizontal movement of DP model rats(x+s,n=10)
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Table 4 Effect of Chaihu Yueju decoction on vertical movement
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x5 SEHEEZX DPER X RIREHIKBFI(Ts,n=10)

Table 5 Effect of Chaihu Yueju decoction on forced swimming of DP model rats(x+s,n=10)

A Bt E] /s
2151 /g kg!
b 8l RS $he)E
1EH - 24.50+7.69 27.28+10.35 30.136.81
H 28 - 27.08+9.22 66.67+18.59" 62.25+14.56"
St 0.3 25.17+8.32 63.90+19.33" 52.20+13.70
0.6 29.08+9.30 71.80£24.07" 36.10+16.912
12 25.92+8.31 68.80+20.80" 35.60+12.222
R T 0.000 2 26.25+7.40 70.38+19.58") 33.50+9.53%)

R 6 LEEAMEDZ X DP A K R 18 5T 88 J1 BRI (X5, n=10) BHIF LA, SRR FEE, emilgs) HR, 5
Table 6 Effect of Chaihu Yueju decoction on spatial learning and ﬂ?ﬂ Hﬁﬁ , %{ﬁ\ffgﬂ Hﬁl‘@g CA3 IXFF ééfﬁéﬂf{ﬂ@ﬁﬁ

bility of DP model rats(x+s,n=10) . . N s v e
Ty e W% HEP) R LG IR A (070 DA S 9 0

4150 Flik/g-kg!  HEEEEIRMSs SRS R/ FIE AR N R, L 2,
1EH - 14.13+2.03 5.63+1.06
F 28 - 42.20+6.86" 2.30+1.57Y
Set 0.3 31.10+5.13% 3.00+1.63
0.6 21.90+4.09% 4.10+0.99?
12 16.90+4.22% 4.60+1.082
AR 0.000 2 20.38+4.10% 3.88+0.64% A B

[ D
E F

B2 P HUHFEDIDPERAXREIALAESHNIMN
(Nissl, x1 000)

Fig. 2 Effect of Chaihu Yueju decoction in hippocampal
morphology of DP model rats (Nissl, x1 000)

3.6 XFDP K FNE D 5-HTIA, TNF-a & 1A 1Y
W S5IEW A A T D 5-HT 1A Z 1K
235 B 5B B AR (P<0.05) , TNF-a /& 1 2635 B 5 T} &5

C
ALTEH UL BOBTRIZ S C. 46 B 7 (IR 1 2 D. SRR 7 vh ) it

0L . S e W AL AR R 7T 0L 25 ) (P<0.05) '3 BURALLAR , S i Bl v ) k201 2
Bl %PEBuFDPERNAREIAARSHNEN PR R VY VT 41 S-HT1A 2 11335 B i 3% i (P<0.05) ,
(Golgi, x1 000) TNF-a & H F 15 B K (P<0.05), WHE3,£ 7,

Fig. 1  Effect of Chaihu Yueju decoction in hippocampal 3.7 X;J— DP ﬁfﬂﬂw@g ERK1/2-CREB 1—5%@%5@
morphology of DP model rats (Golgi,x1 000) B HIEJ 5 IE?%?E Hﬂﬁ: ’ *ﬁﬂéﬂ i # & ERK1/2 % E[
HEEEAR B S/ R 6208 T IE 40k B T OB K F B B B M (P<0.05) , CREB % F1 J
CA3 X MU MR, JZHCHN 3~5 )= HP 5% B ALK 2 ] B R (P<0.05) s S RERIAL L4, 5¢

73 .
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5_HTIA - 46 kDa
. PEEE SBEEEETE -

A B C D E F
B3 DP#HE KR S-HTIA, TNF-o & A Rik Bk
Fig. 3  Electrophoretic of 5-HT1A and TNF- a proteins in DP

model rats

R7 KPHBGYDPEREXFEMIBED P S5S-HTIA, TNF-a EH E
EHI M (X£s5,n=10)
Table 7 Effect of Chaihu Yueju decoction on protein expressions

of 5-HT1A and TNF-a in hippocampus of DP model rats (x+s,

n=10)
2 53] F4k/g-kg' 5-HT1A/B-actin  TNF-a/B-actin

IE - 0.78+0.05 0.62+0.03
e - 0.50+0.03" 0.82+0.02"
S8 MR 0.3 0.55+0.03 0.78+0.02

0.6 0.55+0.05 0.84+0.02

12 0.720.06% 0.64+0.01
R IET 0.000 2 0.80+0.082 0.61£0.022
5 B 07 v ) ek A N 3 R R PG VT 4 i ¥ 5 ERK1/2

F8 LLHHEAX DPERKRMKEDHL R ERKI/2-CREB

B R B R 1k 7K S BH I 2 &5 (P<0.05) , CREB #E [
Ko TR A K S B B 4 55 (P<0.05) . LBl 4,38,

44 kDa
42 kDa
44 kDa
42 kDa

ERK1/2
p-ERK1/2

CREB 43 kDa

p-CREB 43kDa

Bractin | 43 kDa

A B C D E F
El4 DPEEXRMEDF ERK/CREBESEBELORIABIK
Fig. 4 Electrophoretic of ERK/CREB signaling pathway protein

in hippocampus of DP model rats

3.8 X DP IR R I B 2 fioh A5G 2 1 2 3K 1 5 )
5 IE % 4 b B, B R4 B % D Synapsin-1,
Synaptophysin, GluR-1, PSD-95 & 1 % i B I [ {I%
(P<0.05) ; 518041 LA, S b 8 1 v 57 et 41 2 98
VU T 21 i ¥ 5 Synapsin-1 85 (H £ 35 B & T+ & (P<
0.05) , 550 B 87 v | i 7] ik 4 R R R UV T 4 ik
7% b Synaptophysin, GluR-1, PSD-95 £ [ # ik W i
Tt (P<0.05), WK 5,59,

SEEMEM (F+s,n=10)

Table 8 Effect of Chaihu Yueju decoction on ERK1/2-CREB signaling pathway in hippocampus of DP model rats (x+s,17=10)

a5 7l ERK1/2 p-ERK1/2 CREB p-CREB
- /g-kg! /B-actin /B-actin /B-actin /B-actin
E# - 0.62+0.11 0.68+0.12 1.20+0.07 1.60+0.15
il - 0.61+0.04 0.44+0.03" 0.83+0.02" 1.04£0.02"
LA B 0.3 0.59+0.08 0.48+0.09 1.05£0.032 1.110.03
0.6 0.62+0.04 0.53+0.06 0.92+0.06 1.22+0.05
1.2 0.63+0.01 0.64+0.012 1.06+0.052 1.36+0.122
LR NIT 0.000 2 0.64+0.04 0.66+0.06 0.97+0.15 1.35+0.052
synapsin-1 [ f0k0:  BEEAHONE . SHT R S 2 R
77 kDa
. ZHWERT S 588 %S 2 M A Mg,
S-HTIATERN A A i FEIFmm iz, &f
e+ R ;-
* SCHRIE W] DP 5 5-HT %5 4 J2 5-HT1A 32 k35 F
PsD-95 htviﬁiﬂﬁlii 9SKDR ey b S [ S-HT 25 LI T 5 E0 i A 4 4 A
- = ok JIHREEMGIEME & £, DP IS fE S B TNF-a,

A B ” D B E F
E5 DPEEARMESHAFRMBXEGRILB]K
Fig. 5

Electrophoretic of synaptic associated expression in

hippocampus of DP model rats
4 it
DP J& — Bl & s R 55 ey HLG 23 58 8 4 R 38

j()\j:ﬁmﬁaéxfﬁﬁaxwmﬁ .Jﬂfﬁd‘/ﬁ\:ﬁﬁﬁ)&gﬁ(n
- 74 -

IL S48 5 P 7 i 3 1 &2 ki 5| e g T 4l 21 kR R
SiE 2N, A5 35 ik B 1T A U D B 58 Sl 45 K A 4D
HE T 51 AR BE AT R Bl ARD S BT B AR RE AR 2
TNF-a 5542 R B4 & F B B 2K IE &, LR
5% filh B 1 26 35 B 58 foh v BB 1k Pk 52 5% il D e L Bl
HRE KRB Y, WFEUE B CREB & £ i i
ﬁﬁéﬁ%%%%ﬁa”ﬁﬁﬁmﬁ,ﬁﬁDPEE%‘F*ﬁ%%&E
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R EHEBZXDPEAEXRMEDIHAPRMBXEARZBIIM (I£5,0=10)

Table 9 Effect of Chaihu Yueju decoction on expression of synaptic associated proteins in hippocampus of DP model rats (x+s,n=10)

151 7 Synapsin-1 Synaptophysin GluR-1 PSD-95
/g kg! /B-actin /B-actin /B-actin /B-actin
EH - 0.81+0.03 0.61+0.01 0.72+0.02 0.92+0.10
LAY - 0.43+0.01V 0.40+0.03" 0.52+0.05" 0.60:£0.04"
SE 0.3 0.55+0.01 0.42+0.02 0.59+0.06 0.77+0.05
0.6 0.57+0.08 0.51+0.032 0.69+0.07 0.780.08%
1.2 0.71£0.09% 0.59+0.022 0.75+0.032 0.84:£0.09%
ERREIT 0.000 2 0.79+0.07% 0.54+0.05 0.69+0.04% 0.86+0.012
FH EC G VA 5 1 Bz J2 H CREB K H: i iR Ak 7K SF- 247 1 5 W o

T F% [ B 7E DP A i v S b ERK /2 5 F O
R RE I A1 il BT DP 254 ) Rl A3 2R
BE WG 5-HT & & S 20 2Urp S-HT1A Z K%
ik, BRI ERK1/2 36 M, B 2838 il CREB 3% 35 K H i
ALK R BNAIFAE S . 54 DL B Sk &2 3, Bt
AR 25 %) F %38 3 5-HT1A/CREB 1 ERK/CREB
ST 0 s R ORI E R .

53 fiih S ¥4 B 28 T0 1 B AR 2 R 5 D se A, R
fik 1] 175 5 A% 386 AR A LA 3 5 ik AF OC 2R 1 58 T A2
i 2040 KA o I PR R Bl ) S 56 1 B 40 BT i
R IV T 41 20 v 5% il 45 4 Ty B 2 A L Ak
035 T B LA 58 I IR 20 A 5 B8, 25 4 B — |, B O
Hm RN N R JL S B, B T B0 2 i mT 4
PE AR, P25 MARAE & A= 5 i H 5 il s A2 %5 U) AR
Sl T HATIR YT IABAE 11 IR 25 4 A7 7E R )
R 0% 25 @R T, DR ) 2 &R T /N 1 4% gt v 12
YRR IG T AR IE 16 53 Ah — Fh %

] 5 KU 5K 3 O 78 K W 9R 77 AR AE e AR
A A e T 8 7 9 R A FLR T2 AL
& LIIRSAR Ry 32, W0 DA A B R B 24, AR 5 i — Ik S
B, 5 A AR S, B 0 LR BT SRR, A1
SMLLUIR AR . I E R i a2, 2l 2 2, Al
T UL AT SR XA 5 5 A i 3 A B, DA SR AR 5 BE T
PG I, LU KB st A S LU AR 2= T
PN AR KT B P R A, PR I 1R AR P AMLASE T 3K
MR A B R T S B, AT A
PR IO B BRI . e U2 AT i R 2
i, W2 AR A . EJCAE FH AL R AS TR
A e — Lo . B, A S5 R ] CUMS 5 &
DP 2 ML A | T 25 T S5 0 108 7 Ak B 3 2o A 9 0%
Y R G g 5 2 2 v B 38 T A7 A R RE A 5
% RN 58 il R AR R A I AL U AR AL L
W15 48 % 25 0 TE A AR AL, DLOR) B — 20 JF R

DP & 4= Bl ik hy 2 B IR 2% 1 3K % (AD) Hij 9K iE
AR WFGE & B AR AE B A AR 1 AD AT RE PR LR A
Y, HODP B 2 A T REBR AT, 502 FH K
KB SISOk IR DP KRR A5 18] 2% 2 042 8 T 5 B K
s B S 56 2 P ok G I K R XoF v S 0 19 AR RE i 4
TR JEE T T 9 92 56 s 5 0 3 06 2 Ol T S 56
REEB B AE RS Rk IR M A F0E
BN BE 1Y — S50 O kOO 5 BRI DK 3k 56 D) O
S 58 R BB 38 R A TG ¥k a0k akE HLYE LA RR A %% P
25 ) v, e FLAS 8 2 B i # L 30 1B 6 S, A Uk
) 1k Jid TG BR824 97 0 2 B RS T o R L Y 4
AT, o 36 T K O 50 BE T O B B AR 25 4 25 5K
] ok DP s 5 1k
ABIF 5 7, DP AR R K R T 0 O B
AR AE AT Sy 2= AR Ak, FLRN W S b S-HT1A K5k
T B, TNF- « 3 ik J+ & , 1ii p-ERK1/2, CREB,
p-CREB J %8 filt A 5 2 11 35 B 8 sk /0> | 348 1 Bl € fik
S5M 5 oie sz, Je I/IMA R ] s > B 6
EL LTI Re AT . S B Ab 35 DP KRR
A 0T o B 3G 0, A A% DP K BRUA T T RE R A
HoA FA7 M SR 1 PR R B ROR A AR T 2
TR 24 BE R i M A B I B ot U0 I 25 A B 8 1 7
15 49 2% 75 1 BE A R4 M3 DP K BRI ARAE 26 E ; [A) B
2 7 5 R A AL R BRI b S-HT1A 3R
ERK1/2 % 1 B #2 {b 71 CREB 2 Hl R fb K °F- , 45 5
BRI B TR A 08 BTE M 3 3 T T TNF-a
FEIR T WD B 2 )7 i g iE i) 5-HT1A/CREB
F1 ERK/CREB P 4% {5 5 38 % 3% Jin Jiii i 5 CREB %
5 K HL Wl R Ak K ST | [ B 3 A8 3 a1 o 98 A B B i
FEYT DPAEH o AL 45 Rk WoR , 585 ¥
e B 8 jm DP K B % ¥ & P Synapsin-1,
Synaptophysin, PSD-95, GluR-1 % 22 fi #H 2¢ 2 [ /Y
ECSUTE ) TR R A A KR U & N i A
. 75 .
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[C/IMA Bt 3 22 2 £ B 58 A8 %, 106 B S i
A 3 DP R BRI Y 53 ik AR R K IR aE R fil
TR SRR R R E w2 ot D g, B Rl A A 2
REREDG .

A AR R Z AL, iAW 3 1% 24 U7 il
1t 5-HT1A/CREB 1 ERK/CREB M 4% {5 5 i fi% it 3
A& B (2 2k HE IR F35 97 DP H /Y, (H & i M
4538 [ FH IV A9 BEL Y 790 A3 30 R0 ok 2E AT I B X 1) 56
E A REFE A Ja W AIF ST v b 78 58 3%

S S e A S E CUMS 5 3 1Y
DP AR UM ABRE AT Ay 27 2 0 RN 1 D) BE e A, 3%
AV G YA T R IV, A R G 3k B ik i D h s-
HTI1A 28 (1 %35 L ERK1/2 36 M, fe & B R o
21 21 CREB K H i 112 A6 7K -, [ Bif 34 RE 34 fin 28 finh
MXE RS, Bl DL TY6e. BIZIE
I7 AR AE (4 VB AL B B, 7T Ay FLE — 25 9 i DR 7
FH B AE RIBLHI B 58 SR AR 0, B — 2 I R 2%
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