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303.49. 606.97 mg/kg); &I/ AR TT 3% 5L 56 b rp e X 452 B B ) 7 432 (606.97 mg/kg) Fildt Xz 3l 7 43 Lt (303.49. 606.97
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Study on antidepressant and anxiolytic effect of Tibetan medicine Zuotai
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Abstract: Objective To evaluate the antidepressant-like and anxiolytic-like effects of Tibetan medicine Zuotai and discuss the possible
mechanism. Method 1) Preliminary estimate test: the forced swimming test (FST), open field test (OFT), serum serotonin (5-HT) and
norepinephrine (NE) were used to preliminary estimate the antidepressant and anxiolytic effects after ig administration with 6.07, 60.70,
303.49, and 606.97 mg/kg Zuotai. 2) chronic unpredictable mild stress (CUMS): in the CUMS model, mice weight, tail suspension test (TST),
OFT, marble burying test were used to analyze the depression and anxiety symptoms. Serum corticosterone (CORT),
adrenocorticotrophic hormone (ACTH), and adrenocorticotrophic hormone releasing hormone (CRH) expression in the hypothalamus were

ks B#A: 2016-03-17

EEWR: MK ARRAIE S I H (81374063); 4 T i 5256 5 R L 11 (2014-Z-Y02); HP AR} e« Pi 2 ' 5 f10 H (Y529021211)
EEEN: B (1990—), &, WilLA, W7 ARy 25 . Tel: (0971)6143765 E-mail: zhaojing240026@163.com

«BEEE B0 (1967—), %, WIFUH, WU 22532, Tel: (0971)6143668 E-mail: Ixwei@nwipb.cas.cn



“#gaat . Drug Evaluation Research 285 39% 43 20164E8 A ¢523

also determined to elucidate the neurochemical mechanisms. Result 1) Zuotai at doses of 6.07, 60.70, 303.49, and 606.97 mg/kg
significantly reduced the immobility time in the FST, increased the time and distance of center percentage in the OFT and significantly
increased the level of serum 5-HT (6.07 and 606.97 mg/kg) and NE (6.07, 303.49, 606.97 mg/kg) in KM mice after 14 d treatment. 2)
The experimental results showed that CUMS, being lasted for 42 d, caused depression-like and anxiety-like symptoms in mice,
including reduced mice weight changes, significant reduced in sucrose consumption, increased immobility in the tail suspension test,
decreased the movement time and the time and distance of center percentage in the OFT, and increased the number of buried marble in
marble burying test. Daily KM mice given Zuotai at doses of 6.07, 60.70, and 606.97 mg/kg by ig administration during the 42 d can
significantly alleviated the CUMS-induced depression-like and anxiety-like behaviors and decreased the levels of CORT, ACTH, and
CRH (6.07 and 60.70 mg/kg). Conclusion The present research indicates that Zuotai possesses potentially antidepressant-like and

anxiolytic-like effects, which may be mediated partly through 5-HT, NE, and HPA axis.
Keywords: Zuotai; depression; anxiety; FST; OFT; CUMS model; 5-HT; NE; HPA axis
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2.1.4 I 5-HT HTNE ZACER /N 28 fr 12
h, T42555 16 RAMHREREUM E TR BE 1, %
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D5 BEKFT BRI FE R, THE K 2 2

B R % =R e ORPKIEER+ BRI FERD
224 RS SEhET 60 min K/ BB A
5o SEYGIPRE/IN B BT Ry [ 5 SR A R S



“#gaat . Drug Evaluation Research 285 39% 43 20164E8 A

*525.

A b, SZEGHRLE 6 min, A FEE S S
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225 MBI 26T 19:00~22:00 iR
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BN, EABCE RN 3 om [ERELTE 24 B
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2.2.6 HPAHIKM CUMS /N T 46 d BEAT R HE Bk
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FRECE gl 2R WOAR B ) MAE A B vh 3= i
JCE 1h, 4 ‘C. 4000 r/min 2.0 10 min, HUALE &
T 15mLEP &M, —80 CH-AfF. B ELISA
52 CORT. ACTH /K°F. FREU R FEEANZLZUmN
1.5mLEP &, MA9f%PBS (pH {EA 1.0~2.0),
LEHLV) 2% i 60 Hz) "H2J3% 2 min, 1000Xg
290 20 min, B 580 ‘CL#4F, ELISA % CRH
7K.
23 Fitath

SEEOE LA X £ s Kon, W] SPSS 21.0 G4k
4, s Hr R IR 7 2 (one-way ANOVA)
43Ht, post hoc 43 #1KH LSD .
3 #£R
31 WITIFMMRILER
311 WPNRABTRREN WK 1R, S5XE
YILLEE, SR 2R e R SR /N B T R E B3
A
3.1.2 W/ RUSRIEVRK L I Wil 1 PR,
Eix g, K 6.07. 60.70. 303.49. 606.97
mg/kg 2R P K I 15 mg/kg ZH/)s Btk S A
BA) > (P<<0.05. 0.01. 0.001).

F1 EXMPDREREMFM (X s, n=10)
Table 1 Effects of Zuotai on weight of mice ( X £s, n = 10)

1B R Ig
g R
(mg-kg™) 1d 16d
X H — 24.25+0.45 35.50+0.56
(N 6.07 24.25+0.45 35.704+0.94
60.70 24.25+0.45 35.10+0.53
303.49 24.50+0.33 35.80+0.74
606.97 24.13+0.55 35.80+1.11
IR IZE 15 24.134+0.55 34.80+0.71
1204
I
1001 .
©» 801
=
= |
ﬁ 60
e
401
201
0

X 6.07 60.70 303.49

Mk I(mg-kg ™)

606.97 NIk
15 mg-kg

SREA R P<0.05 TP<001 "P<0.001, T
“P<0.05 "P<001 "P<0.001vs control group, same as below

1 fEXRINRIBEREKLE AN BT (X £s,
n=28)
Fig. 1 Effects of Zuotai on immobility time in forced
swimming test of mice (X £s, n=8)

3.1.3 X/NEIFIZSER I Wk 2 s, 5
SR AL LLEE, K 606.97 mg/kg 2H /D BRUAE P e X
f55 B I IA) S Hp e X 45E B N ) R R R e XK
BEE S FREEW N (P<0.05), 1 303.49 mg/kg
YA R X KIS g BES H R B E RN (P<
0.05).

F2 ERMFFIHERWHIFM (X L£s,n=28)
Table 2 Effects of Zuotai on open field test in mice (X £s, n = 8)

4 FHE/(mg-kg ) o e X A5 B I Tl /s PP R R 0% T R IKTIZE SN 5 %
Xt i — 7.06+2.28 3.11+1.55 5.89+1.28
(N 6.07 9.95+3.26 3.49+153 6.84+2.47
60.70 8.96+3.06 3.10+1.44 6.56+2.64
303.49 12.68+5.65 4.68+3.18 9.00+3.67
606.97 13.56+4.59" 5.44+1.72" 9.18+3.22"
IR 15 9.18+5.57 3.23+2.59 6.49+3.99
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3.1.4 SR T 5-HT MINE ACTHISEmR - Wk
3 s, HxTMA L, VK 6.07. 606.97 mg/kg
RN IKIZE 15 mg/kg 41/ BTG H B-HT 7K1 5 2%
¥n (P<<0.05); 44K 6.07. 303.49. 606.97 mg/kg
IMTPIBKIGE 15 mg/kg 2H /)N BUALYG T NE 7K 235 4
B (P<<0.05. 0.01).

£33 tEAMNRMES 5-HT #1 NE B980E (X £s,n=8)
Table 3 Effects of Zuotai on levels of 5-HT and NE in serum

of mice (X £s,n=8)

285 (m?gj. z{l) 5-HT/(ng-mL™Y) NE/(pg-mL %)
Xif 1 — 176.034+8.43 40.45+7.35
(N 6.07 206.62+22.87" 59.984+11.63™

60.70 1635741272  47.044+12.79
303.49 173.42+20.08  53.95+11.85
606.97 193.71+21.13°  55.1947.94"
IR 15 200.88+23.83°  53.74+15.25"

3.2 CUMS LI6 4%

3.2.1 X CUMS /A BTE R Rg e ¥ 2 0 3 Jir
N, SXTIRAL LA, BRI N BT KA 22
12, MR ZE(E CF 45 RARFUE — 55 1 RMEED)
PN (P<<0.001); 5HEIRIAELAS, 7K 6.0697.
60.6970. 606.9700 411K BKIE 15 mg/kg ZH /) Fi A4
SRR 2 BB (P<<0.05. 0.01. 0.001)

3.2.2 X CUMS /N IFIZSESE s I Rg e Wik 4
R 4 R, S, ALY/ AT 52
I rhiz gl a] (P<<0.001). H ok [X 45545 B4 1) 1) 7 29
R R K ia sl H 5% 2 e (P<0.0D),
TEVYA X K23l 5 73 % (P<<0.05) FPU £ X 15k
KB H /% (P<0.001) BEWhN, g
Fbig, 1K 6.07. 60.70. 606.97 mg/kg ZH AN A IBK IR
15 mg/kg 41/ RIS B T] S FR XA B I ) 2%
SIE Y S SN IR e ST e I 7 S
I3 H 5 R RN A X Sk K 118 Bl 4 2 I8 3 PRI
(P<<0.05. 0.01. 0.001).

I
=4k 60.70 mg-kg *
PiBKIEE 15 mg-kg ™

o XTI
ek 6.07 mg-kg™
40 ek 606.97 mg-kg™*
38
36
34
32
30
28
261
241
22

AR5 /g

o~

WLE M2 M3 A oA e WTH

2 fEX3 CUMS /MRIKRERIFM (X s, n = 10)
Fig.2 Effects of Zuotai on weight in CUMS mice (X £s, n
=10)

16

144
12 ]

7l

YR B 6.07

Peki(mgkg ™) 15 mg-kg*

HRma . P<005 "P<001 "P<0001, TH
P<0.05 *P<0.01 P <0.001vsmodel group, same as below
B3 {EK¥ CUMS/MNELWHIERREBT AR (X L
s,n=10)
Fig. 3 Effects of Zuotai on weight changes in CUMS mice
before and after experiment ( X £s, n = 10)

3.2.3 X CUMS /UBE /KA 22 2 5% 4l 5 P
R, XA, BRI OB KR O R S B
it (P<<0.05); SHiM4LLE:, #K 6.07. 60.70.
606.97 mg/kg ZH AP IKIZE 15 mo/kg 41 7)> BUBE 7K fii 5%
R ER (P<<0.05. 0.01).

F 4 fEXX CUMS /NRFIFIHEIEFME (X £, n = 10)
Table 4 Effects of Zuotai on open-field test in CUMS mice ( X £s, n = 10)

25 biilhv) & sl AR R X EES R X EGES) DY X EE SR
(mg-kg ™) 5] 1 59 2 1% B 5% % BE B 2 %% EERE L
pagic) — 250.27 +2.60 9.26+3.94 14174531 40.14+3.44 41.77+3.61
LAY — 236.88+2.11"" 5.33+2.63" 8.37+3.68" 43.89+257°  47.93+4.777
VN 6.07 250.78 £2.17%# 11.01£2.46%# 17.0944.73"# 38.99+3.70%  41.84+2.31%
60.70 247.44+2.25% 9.68+3.19% 13.9143.54% 30.82+2.45%  43.26+4.57*
606.97 249.05+3.01% 10.4942.99%## 15.104+4.15% 37.83+1.46" 43564 3.88"
RS 15 245.37+3.91% 9.20+£2.02% 14.4342.75% 39.90+5.11% 41.6241.62%#
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#ek 60.70 mg-kg*

K 606.97 mg-kg ™

Wk 6.07 mg-kg™

PIBkIE 15 mg-kg*

4 AEKFF CUMS /NR FF 73RS iz 33152 B9 20
Fig. 4 Effects of Zuotai on movement locus in open-field test of CUMS mice

100 |
80
60

40 4

B AR i 52 221%

20 ]

0 XM BA 607 6070 606.97  PAIBKEE
Pkl (mg-kg ™) 15mg-kg

5 fEAX CUMS /NRHEKIWE R (X £, n = 10)
Fig. 5 Effects of Zuotai on sucrose preference index in
CUMS mice (X £s, n=10)

3.24 X CUMS /pE LI FEN Wikl 6 Jr
R, SXTALE:, BRI R AR R SER AN )
I i) k25 19 i (P <<0.01) s SR LA, #42K 6.07
60.70. 606.97 ZLFIPNBKIZE 15 mg/kg ZHANSI 1] .
&AL (P<<0.05. 0.01. 0.001).

325 X CUMS /) EUIHERSZIGIISEm Wil 7 fr
R, ST, R S BRAEERAN £
(P<<0.05), HARSHBRA BEMEZER: SBAY/)
FLELEE, MK 6.07. 60.70. 606.97 mg/kg Z1AT A K
I 15 mg/kg 41/ BB ERA R 2> (P<<0.05.
0.01).

140 5
**

120 4

100 4

80

601

AREmES

401

204

0

kIR
15 mg-kg ™

YR B 6.07

e KI(mg-kg ™)

6 XX CUMS /NRBELI A SN (X £s,
n=10)
Effects of Zuotai on immobility time in tail
suspension test of CUMS mice (X £s, n = 10)

Fig. 6

3.2.6 X} CUMS /Nl HPA Bhirsgm  wigk 5 i,
B b, AR/ B CORT. ACTH Al
TR CRH KPR (P<0.05. 0.01); 5
FERIAH LE, 12K 6.07. 60.70 mg/kg Z1ANTA Bk R
15 mg/kg 2/ FRUMiE ' CORT A1 ACTH. R Eefig
CRH 7K~F- 2 # F#IK (P<<0.05. 0.01).
4 i1ig

S YUK S AT N 4 R I — b, 2Pl
A 27 A2 1) 8 e 7 3 A R U AT 24 VP9
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204
16 -

12 1

HERANK A
[ee]

XM MR 6.07 6070  606.97
Pkl (mg-kg™)

SRS
15 mg-kg™

7 AEKRF CUMS /NRIBERRIHIFZIE (X s, n = 10)
Fig. 7 Effects of Zuotai on marble burying test in CUMS
mice (X £s, n =10)

PRSI —, |3z FH TR A 20 2 322 R SS9
FIE RGN, S HIRRIT R, UAaERkR
i, ERBLH S RSk A I g AT P2, ZEy)
AV L, SR, PRSI ALRTA
KPR 4 /N BRUE SR YK S5 P AN By I ) 38 35 AL,
F B — 8 SR (A KRN R AR AT g 4 B AR A v B
B MPAEsER: e sesh, 7K 606.97
mg/kg 41/ A U DX R IR ) 2026 A 2 B
1K 303.49. 606.97 mg/kg 41/ A X K Fia
B 4> WA N, KW 303.49. 606.97 mg/kg 1
X REME Pk /D /IS BUAE EZKSP s 3 AR /s BRIt v
5-HT. NE /K7, 25K, AIEIFIE A H
JEE P20 380 I () S A R P P RE S AN R 1), 4T 14 d

#£5 fEAX CUMS /NRIMEFS CORT. ACTH FI NN CRF KFAIEME (X £5, n = 10)
Table 5 Effects of Zuotai on levels of CORT and ACTH in serum and CRF in hypothalamus of CUMS mice ( X %s, n = 10)

451 FE/(mg-kg ™) CORT/(ng-mL™Y) ACTH/(ng-mL™?) CRH/(pg-mL ™)
R — 15.42+3.26 28.44+8.31 74.26£7.77
Y — 30.82+8.63" 47.22+19.49" 102.18+23.78™
[N 6.07 21.03+3.46" 32.49+1553" 73.22+7.01%
60.70 19.11+5.04" 25.77 +15.30" 75.35+10.31%
606.97 21.93+6.47 35.46+14.58 88.65+23.36
PRI 15 17.95+4.18" 24.23+9.15" 79.39+12.70"

6.07. 606.97 mg/kg V& KESRERSHE I 5-HT. NE /K
7, 303.49 mg/kg e KREREIE N NE ZKF, ife
60.70 mg/kg 41/ BUIILIE H1 5-HT F1 NE 7K-F 06 2%
PEAA

CUMS IR DA Ay 2t B 7K S A R A
PN FEAARIE IR 1 S8 B AN P A BE 1) — 2R A 147 3))
WA, S T SRR K SRR
TR NSO, AT AR 5 3l = AR A RO £ 18
FEAT A2, A gy A 5 e R B — SR04 2
PEAR RV B2 05 T AR AR, R LA 052
NS P AE AR AL R BT R A EE 25 A VR
CUMS FERI g5 LR, 225 42 d CUMS 18PE LV i RE
i 5 | /IS ERAAR RN £ B REAT y, BLEAA 0T f H KU
2% « WH7K i 2 22 BRA . T3 S50 vz 3 I 1] (1) 9D
T3 S50 v R DX I 4 B I R R B R oD . T
Wy S0 10 X 02 B B B s n . R SR i)
N TR FRP 3G 0 SR S R ER AN 1S I, SR
BERC s 145 1A ) 570 58 1R A I TR K R e 608 2 A
CUMS BEAIG G IR, AR A AR R /N S

RENEHACE, SRR EAT— & Mt as Ay
FEMEH] o FErA Mg/ A6 CUMS /) A4 5 i 5 i 4
BRO, SRR, 6.07 mg/kg Yo AR4L/N R AA
FUEARH b AT AR I B PERG G, AR 6 J4
60.70 606.97 mg/kg 1 AR ZH A1 15 mg/kg TAIBKBEZ /N
U ST BRI 0, (HIBAT RIL B R
AAEES 7 JART LR R, XA 5 ] g
e TRV R QX AL, 457 6 M
PSRNV IE, /DR ICR B E R, RN RET
I SRS I — o (B RKR IS, P LALE
WA A G T2 /S BT SR It A o K 2%
T &5 25 20 /) Bl b TSR T8 HAA o i e IR L e 1
Koy Q5T A 25 R R W 5 AR TR AR
HRAE R TR R, AR AR A ) T35
e CUMS 75|62 (1) /)y A4 o B A PR e, T DA KR
VE R IR RPTAIAR 2y, ] LLIEFEME 6] 5-HT A NE
PSR, AERELE I B0 Re g 4 e AR A A3 A i
I, I AR 45 24 45 R v 791 e A ORI T BRIGR /)
BUPE A5 L IR 24 i A i 7 1) BRI 4G
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HPA il il 25 L AA0T RS e 8 5 1 428 1k Y
ZREBERRE . IR T ST IR R AR R S
HPA Bl D) R Z [MAFAE—E IR &R, RN
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PR ZH /N BRI CORT A1 ACTH. R E:fiiif CRH
AR ZE T, Mi4h T 42 d P KA KR AEfi B
fik CORT.ACTH. CRH #iA7K~F-, ' 6.07. 303.49
ma/kg Ve KA KR BAT W& P22 5, R A
BV RBES AR CUMS B 5 LA HPA Hl7e
i, DRI AR RO 1 W SRS 25 P P T £ R AT
hn] e SR A T BRI N L HPA Bl CIERR B
ML 21— 8 I PT A AR FIPTAE IS AE . Tl 606.97
mg/kg Ve AE R HTIIAR R0 AR RE AR T AT g Sl i
JCAIE B EAT IR, T AN RIS e K e
A —E PRSI BT AL B AT, AEAS R 44K
SLERAE FMLEIR /T REE AR

ZE BRIk, e ORAE SR AR R T BT —E
PUPABAE T, (ETF S50 b 2RI — 5 PR A
F S FLAE AT e L P8 5-HT F NE 7K-F A 354
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