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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
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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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PSR B 3 Crp e XA B INFIR/300 ) HP AR XK
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PEES/IKPIs B FE B AIPY A X 3K P2 8l 1 40 %
(YA XK AZ 3K IS SR B o SEEG 45 A K
NERRIFIZE N, 70 Y% SRV ECHR S B2 B I I 4R
M+
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F1 EXMPBRIEREHFME (X s, n=10)
Table 1 Effects of Zuotai on weight of mice (X £s, n=10)

ZH N _
(mgkg ") 1d 16d
X HE — 24.25+0.45 35.50+0.56
N 6.07 24.2540.45 35.70+£0.94
60.70 24.2540.45 35.10+0.53
303.49 24.50+0.33 35.8040.74
606.97 24.13+0.55 35.80+1.11
KR 15 24.131+0.55 34.8040.71
1204
T
1001
@ 80 *% sk
=
=
ﬁ 601
]%
401
2017
0 M 607 60.70 30349  606.97 NIKIEE
K (mgkg ") 15 mgkg ™'

SXBA R P<0.05 TP<001 ""P<0.001, A
"P<0.05 "P<001 "P<0.001 vs control group, same as below

1 ERINRBIBHAEE AN BN (X s,
n=38)
Fig. 1 Effects of Zuotai on immobility time in forced

swimming test of mice (X *s, n=8)

3.1.3 XNRIT SN mk 2 s, 5
XA LR, Pk 606.97 mg/kg 41/ UAE H e [X
(R N TN N P s N NS S S ) S
B E R B ER I (P<0.05), 1 303.49 mg/kg
AL R XK PIE g R [ R BN (P<
0.05).

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

4151 FIE/(mgkg ") rh X 45 B IR 1) /s T DS RN TR T 0 38/% ORI KPE B P9 %/%
Paics — 7.06+2.28 3.11£1.55 5.89+1.28
(N 6.07 9.95+3.26 3.49+1.53 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"
LS 15 9.18+£5.57 3.23+2.59 6.4943.99
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3.4  XP/NRUALE S 5S-HT FMINE AKE 550 ik
3 R, HXTREALLE, K 6.07. 606.97 mg/kg
ZHFIAIKIE 15 mg/kg 41/ RUMLTE T 5-HT 7K 23
¥ (P<<0.05); #K 6.07. 303.49. 606.97 mg/kg
HFIAIIKIE 15 mg/kg 41/ BUALTE o NE 7K 5k 2% 4
b (P<0.05. 0.01).

F®3 LRI NRMES S-HT #1 NE B9800 (X £5,n=8)
Table 3 Effects of Zuotai on levels of 5-HT and NE in serum

of mice (X £s,n=28)

2H 51 Al %/—1 5-HT/(ng'mL™") NE/(pg:mL™")
(mgkg )
paplEs — 176.03+8.43 40.45+7.35
MK 6.07 206.624+22.87"  59.98+11.63"
60.70 163.57+£12.72  47.04+12.79
303.49 173.42420.08  53.95+11.85"
606.97 193.714+21.13"  55.19+£7.94"
Pk 15 200.88+23.83"  53.74+15.25"

3.2 CUMS LR

3.2.1 XF CUMS /MR BTE R 2 Wil 2 81 3 i
N, SN, BRI N B AT R AT X 22
18, RTEZEE G 45 RIEE— | R
W E FHIK (P<<0.001); S5HIRIAHLLEL, K 6.0697.
60.6970. 606.9700 ZHFITAIKIE 15 mg/kg 21/ RLiA
FEZEE BN (P<0.05. 0.01. 0.001).

3.2.2 X} CUMS /MRITIZ SRS Wik 4
I 4 Fros, SRR, BRI RAE T 52
¥ rhizshi ) (P<<0.001). H gk [X k{58 B B 1) 7 43
FR X K125 1 5 % R > (P<0.01),
TEVYIA X S8R T2 3l 5 73 % (P<0.05) FTPY £ [X 5k
KVIZB 0% (P<0.001) W8N, SEAg
Eb, 2K 6.07. 60.70. 606.97 mg/kg 41AI Ik
15 mg/kg 41/ RIS S TR A g X 458 B ) T 4%
A R X K3 7o R BN, DY X 3K
IZ 5 H 43 ZFNY A X KT8 3 H 43 3 8 3 FRAIG
(P<<0.05. 0.01. 0.001).

K 6.07 mgkg !
40._ WK 606.97 mgkg™

381 L
36 ;

344

324 ﬂé"é.
301 .

281
261
241

22

- P
== K 60.70 mg-kg ™
PIIKIZE 15 mgkg !

/g

»_

WL 2 W3 AR WS el T

2 {EKRX CUMS /MRIKFREFNE (X £5,n=10)
Fig.2 Effects of Zuotai on weight in CUMS mice (X £s,n
=10)

16 HHH
14
124

15 ZE A /g

UNES
15 mgkg™!

60.70  606.97
PeK/(mgkg )

X B

LML "P<0.05 "P<0.01 "p<0.001, T
P<0.05 *P<0.01 "™P<0.001 vs model group, same as below
3 XY CUMS /MRRWAIEHRRETILAFM (X £
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 /I B /K 22 28 (1) 5 . W& 5 B
IR, SN, IR N BB K O 0 R AT B
it (P<<0.05); SERILIELE:, 7K 6.07. 60.70.
606.97 mg/kg LA IKIZE 15 mg/kg 20 /) BB /K 1 5%
HKEFERI (P<0.05. 0.01),

F4 AEKI CUMS NRFFIHRERIFIE (X £5, 1 =10)
Table 4 Effects of Zuotai on open-field test in CUMS mice (X £s, n = 10)

215 7 &/ =2 s PP KSR X EESEE DAXIES) DU X ARE g R
(mgkg™h 15T 53 2/% 5 %% PE 2 50 %% B 5% %
pagidl — 250.27+2.60 9.26+3.94 14.17+5.31 40.14+3.44 41.77+3.61
LAY — 236.88+2.11"" 5.33+2.63" 8.37+3.68" 43.89+2.57" 47.93+4.77"
(N 6.07 250.78 £2.17% 11.01 246" 17.09+4.73%# 38.9943.70"%  41.84+2.31%
60.70 247.44+225% 9.68+3.19% 13.91+3.54% 39.824+2.45"  4326+4.57
606.97 249.05+3.01% 10.49 4-2.99%# 15.104+4.15" 37.83+1.46"  43.56+3.88"
IS 15 24537+3.91" 9.2042.02" 14.4342.75" 39.90+5.11" 41.6241.62"
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X

R 60.70 mgkg ™

K 606.97 mgkg ™

ek 6.07 mgkg™

PRI 15 mgkg !

4 fEXX CUMS /IR FF 3735 Fh iz 33152 A9 #200
Fig. 4 Effects of Zuotai on movement locus in open-field test of CUMS mice

100 A
-] .
80 *
< 60
<]
= 404
Y4 i
s
S 20_
0 HH
W B 6.07 6070 606.97 Pk
Pek/(mgkg ™) 15mgkg™!

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

3.24 X CUMS /NlERSER P2 ikl 6 o
R, SN, RN AR R S T AN S
() 2 3N (P<<0.01); ST LU A, 72K 6.07,
60.70. 606.97 AFNIKIE 15 mg/kg AAF)I[A]
FAL (P<<0.05. 0.01. 0.001).

3.2.5 X CUMS /DERERSEE(F52m il 7 pr
IR, SR, AR N B R AN H 2
(P<0.05), HAR&AKRABEEZER: SR/
BUELEE, MK 6.07. 60.70. 606.97 mg/kg 4LATH K
% 15 mg/kg 41/ BERERAN U b (P<<0.05,
0.01).

140 -
]
120 4 T
100 4
80 4

604

ANBhIrf[A)/s

40

209

X OBAR 6.07

YK/ (mgkg ™) 15 mgkg™!

6 fEX3xt CUMS /MNRBRLIE A E I (X £s,
n=10)

Fig. 6 Effects of Zuotai on immobility time in tail

suspension test of CUMS mice (X s, n=10)

3.2.6 X CUMS /)L HPA SIS ange 5 Fios,
B tids, B NI CORT. ACTH
Tt CRH KFREF R (P<0.05. 0.01); 5
R LLAE, K 6.07. 60.70 mg/kg 4 AP BKIZE
15 mg/kg 41/ RUMLE 1 CORT 1 ACTH. T Efigi 1
CRH 7KV #FFH% (P<<0.05. 0.01).
4 g

SR IE VUK SR AT AR — R, 2Pl
A 25 A BT (1) 28 B 7 VR SR TR 25 D10 o
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1 %

HERANKY A

W BEAL 607 60.70

606.97
MK /(mgkg ™)

BRI
15 mgkg™!

7 AEXX CUMS /MRIZIRILIERIFNE (X L5, n =10)
Fig. 7 Effects of Zuotai on marble burying test in CUMS
mice (X £s,n=10)

RIS —, T2 TS el 22 25 3127 1) SRR
ARSI, SMBRRRIT N, U Rek R
I, (ERILE —ZhASRIR S RI4B4T P02, fE )
VM SEIGH, SRR LR, PR RTA
MK I 2 /1N BT SR L Y K ST 6 P AN B0 I ) 32 35 ARG
B — 2 ) e R RN KR AEAT g 4 B AR A o L
A MPAEsEH: e, #K 606.97
mg/kg ZH /I BRULE T DX 45 B I ) 23 22 S 25 14
P K 303.49. 606.97 mg/kg 41/ FlAE X KTz
BHE R WEWIN, &KW 303.49. 606.97 mg/kg 15
KBRS Yk /D /IS BRUAE FEZKSP s 53 AR /) Bt i v
5-HT. NE /KF, 25K, AIRIFIE A
[ A 22 3 JOT IR MR FE P B AN, 457 14 d

%£5 fEK¥ CUMS /NRI;EFR CORT. ACTH FATFEREH CRF KFHIEM (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)

5 FlE/(mgkg ™) CORT/(ng'mL ") ACTH/(ng'mL™") CRH/(pg'mL™")
Xof e — 15.42+3.26 28.44+8.31 74.26+7.77
] — 30.82+8.63" 47.22+19.49° 102.18+23.78"
(N 6.07 21.03+3.46" 32.49+15.53" 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 88.65123.36
LS 15 17.95+4.18" 24.23+9.15" 79.39+12.70"

6.07. 606.97 mg/kg Ve K#REALHI N 5-HT. NE /K
V-, 303.49 mg/kg Ve KREREIG N NE /K1, 1fifiA
60.70 mg/kg 41/ BUIALIE T 5-HT 1 NE /K06 22
AR .

CUMS H5 B 4 IA Ay A& Bl ) 7K B U AR S AR
PN FEHABIE IR 1) A AN (B AN P {5 B 1 — 20 14 2))
kIR Sk o T SRR EUR (. SRS
TER N ORI, o] LIRS 5 s AR AR R £ rE
FEAT A28, (sl e 2k S i R R BUAT M2
RS RN A B 5 T ARG, e L BLSE Y
I LB ) P9 AE ARG TR FI A L& 2 H
CUMS BRI LKW, Z53f 42 d CUMS 18PE M g
g 5 /IS BRI AR FEREAT TS AA I 1Y KO3
G WKW 2 2R BRAG S T35 S50 vhag gl g ) (1) ks>
TH 7 S50 v g DX 34 B IS TR Rz B R B 1R b . T
My SE 50 30 X 58 B BE SR n . R S AN )
N TR PR3 I SR S v BRSO S 0, SR
By s 1M 451/ ) 570 58 PR A R P K R e % 22
CUMS FERI5 | PRk, AR R £ 8/ iUk

HENER K, et KB — 2 FPa FyeeL
FeAE T Hoh WL A CUMS /) B S 5 i 45
BRI, SEMALLE, 6.07 mgkg VK4l AE
SRS S TP AR B MK, rERT 6 )&
60.70+ 606.97 mg/kg Y& AZLIA 15 mg/kg NIKEELL /N
A TR IR N, (R RILH B R,
INTESS 7 AR LR I, X RIS nT g
M TLUI MR OS50 A, 457 6 M
P PEN R, DR B E R, RI/NRED]
I SRR I — 5 (W B AR IS, BT DALE Y
W a2 /N BTSRRI A4 T e K%
T2 220 /0N BCER T PR I 8 LA T i e AL e e 3
Koy @R TR A 45 SR 3R KRR S A T R AR
BERAE R FAH GO R, ARF RN F T35
B CUMS 51 1 /)y B IR 36 K 1 5 T A KR
VB = IRSEPUAAr 2y, vl LIRS HIH] 5-HT A1 NE
TR, (ESELet LT BE A5 H0 ] S AR A A3 R =
PR, DT LATEZE 25 45 R v A s Ve AR TR K 24 /N
BRUPE A5 10 IR 24 i ot 1 38 PR
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HPA 14 il 36 HLAAT R385 11 s Y. I 90 42 k1Y
MR R, AR IRE ST s A AR R
HPA #liDhfig R WAFE— B IR R, FERIN
HPA $h3hfeftycll, WP CRH 7%, 4h
Jaif. ACTH FUHE R it (GC, &3yt h
J% 5l CORT) KV THa2k0, WFgve i, 3w
LIRS FI BT AL SR YT e TCHEY HPA FliPk 52 2 1E
WK, V09T G HPA HiE T ) s S s I 2R
RIS R, g sz 45 515 AR S0 — 2K,
FERY L /N R ML3E 7 CORT F ACTH., R Fefiiif CRH
HKOFHR L T, TT2E T 42 d e AR IBKIGE e [
i CORT. ACTH. CRH ik /K-, Hr 6.07.303.49
mg/kg Ve KRNI AT W 2 i, RW—e
FIEKBERS M T CUMS #5815 2% HPA #li7T
b, DR KR 1 S 0 L T S0P A £ AT
Oh AT B A T Tk Y AR /N B HPA Rl TUE AR B
N T 21— P R PTER B AE . T 606.97
mg/kg Ve AR BB R £E A T AT B i
ORI R AT IR 1), T WA RIS e R e ™
B PR R B AE T, AEAS R R 7 K
LR FHMLEIR /T RESE AR

ZE L RTIR, e RAE SR AR AR A — e
PUVER,  AETFI7SE 5 b R — & PR RS
H, AR AT fig i it 8715 5-HT A1 NE 7K R FEAE
Fils IR K BERE 22 M CUMS A5 20 5 |2 F 0T i 5
JEFEAT A, HOnTRE SR HPA fliZh etk &K &
FEAER
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