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Effect of Kaixin-San on depression behavior and hippocampal brain-derived neurotrophic factor in mice
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[Abstract] Objective To investigate the effect of Kaixin-San (KXS) on behavior, brain monoamine transmitters, and
hippocampal brain-derived neurotrophic factor (BDNF) in mice receiving tail suspension test (TST), so as to explore the
correlation of the antidepressant effect of KXS and hippocampal BDNF level. Methods The effect of KXS on the immobility
time of mice in the TST was observed. The levels of norepinephrine (NE), dopamine (DA) and 5-hydroxytryptamine (5-HT)
in the brain were determined by high-performance liquid chromatography ( HPLC). Western blotting analysis was used to
examine the expressions of cAMP-response element-binding protein (CREB), p-CREB, and BDNF in the hippocampus. BDNF
mRNA expression was also examined by RT-PCR. Pearson’s correlation analysis was used to evaluate relationship between
anti-depression effect of Kaixin-San and hippocampal BDNF level. Results KXS reduced the immobility time of mice in the TST
(P<C0.05); it also increased the brain levels of monoamine transmitters (DA and 5-HT) and hippocampal levels of CREB,
p-CREB and BDNF compared with the control mice (P<C0. 05). Moreover, the anti-depression effect of KXS was correlated
with BDNF level (protein:r=—0.694, P<(0.01; mRNA.:r=—0.547, P<{0.01) in the hippocampus. Conclusion The anti-
depression effect of KXS is positively correlated with the hippocampal BDNF level, indicating KXS may exert anti-depression
effect via increasing hippocampal BDNF.
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{2 KGR F) A6, UVP BRI AR R G40 R, 3 2
B A X Rk & (UL H W& 1 CREB, p-CREB,



S5 12 9. XUBA A L S T BO /N BRI AR AT Dy B 8 T v IR 4 o 255 R IR T 1 S

+ 1321 -

BDNF 510 19 B-actin 25 K BE H (B 2678 B A X
T .
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KB 447 bp, N4 94°C HAEYE 2 min, 95°C 15
$,56°C 30 s, 72°C 30 s, 3t 35 A1 ¥, BDNF
mRNAZ A KPR 22 gy kb i 5,
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Fig 1 Effect of Kaixin-San (KXS) on immobility time in
mouse tail suspension test
FLU. Fluoxetine (20 mg/kg); KXS-H: 1 100 mg/kg KXS; KXS-
M: 550 mg/kg KXS; KXS-L: 275 mg/kg KXS. * P<C0.05, ** P<<

0. 01 vs control group; n=12, x=+s

2.2 FFs#H A RE A NEDA fo 5-HT 428 %
v ZERANER 1 TN, HXF A R, mPE T R
1 100 mg/kgJT Loy nl #5m /NEUIKN DA #i 5-HT
&, Z R A G L (P<0.05),

Fo g xR AE N NE.DA5-HT & £ 8 %0
Effect of Kaixin-San (KXS) on brain levels of NE, DA, and 5-HT in mouse

n=6, r4s, wp/(ng+g ")

Group NE DA 5-HT
Control 98.5+11.8 196.3+13.7 117.8+9.4
Fluoxetine 20 mg * kg ! 101.3+17.8 240.149.5* 144.9+4.6"
Kaixin-San 1100 mg « kg™! 164.2+8.6 243.5+12.3" 132.2+5.9"
550 mg * kg ! 105.6+7.6 202.246.2 126.3+11.7
275 mg » kg~ 109.149.7 187.748. 8 113.5+10. 4

NE: Norepinephrine; DA: Dopamine; 5-HT: 5-hydroxytryptamine. * P<C0. 05 vs control group
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2.5 #Ld BDNF & A KF 50 R & RRFF
z ek BALE 6 /AR K E S H
BDNF# 1 Al mRNA 7K 43 51 5 & B A 3l i [a] iF
T Pearson A K43 #r, 5 R B BB A g0 5
BDNF # H (r=—0. 694, P<0. 01) ,BDNF mRNA
(r=—0.547, P<C0. 01) F ik ¥y 5 1 47 &, B i 4
BDNF & &t 2 , JF O BT AR 19 1 FRICR iy
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Fig 2 Effects of Kaixin-San (KXS) on CREB and p-CREB expression in mouse hippocampus
FLU: Fluoxetine (20 mg/kg); KXS-H: 1 100 mg/kg KXS; KXS-M: 550 mg/kg KXS; KXS-L: 275 mg/kg KXS. A: CREB protein;
B: p-CREB protein. * P<C0.05, ** P<C0. 01 vs control group; n=12, x=+s
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Fig 3 Effects of Kaixin-San (KXS) on BDNF protein (A) and mRNA(B) expression in mouse hippocampus
FLU: Fluoxetine (20 mg/kg) ; KXS-H: 1 100 mg/kg KXS; KXS-M: 550 mg/kg KXS; KXS-L: 275 mg/kg KXS; BDNF: Brain-derived neuro-

trophic factor. * P<C0.05, ** P<C0.01 vs control group; n=12, =+
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