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FERBEIAGE R L (OFT) . Mg R BiE (CORT) ZR{k, PPk R APTIMARIE M. A% CUMS By
KM /N, A TR 42 d, S ad MK R A7 S2 56 . JF 5 SE 00 Al i vk S2 46, F — 2 0 R PR /e . i
ELISA e /NG 5-3 le (5-HT) . ZHE BIRE (NE) gD iR s 28 3R E T (BDNF) [1#7KF,
GR ITHGEBEEN BRI, SEAHMIL, EREFES 60,697 303. 49 me/kg i hE R EH L/ RERBA D)
B [F] 0 3% CORT K-, CUMS RIS, 55 CUMS ARRIZAH LG, f RAERIE N 6.069 7, 60.697 . 606.97 mg/kg
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ABSTRACT: AIM To use behavioral despair-tail suspension test (TST) model and chronic unpredictable mild
stress ( CUMS) model to evaluate the antidepressant activity of Tibetan medicine Zuotai (a mixture of HgS, sulfur,
eic. ). METHODS In 14-day treatment with Zuotai, the immobility time in TST, open field test (OFT) and ser-

um corticosterone ( CORT) level in KM mice in TST as behavioral despair model were measured to estimate the an-
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tidepressant effect. In 42-day treatment with Zuotai, CUMS model was further analyzed for the improvement in de-
pressive symptoms, comprising the sucrose-preference test, OFT and forced swimming test ( FST). 5-hydroxytry-
pytamine (5-HT) , norepinephrine (NE) concentrations in serum and brain derived neurotrophic factor ( BDNF')
expression in hippocampus were determined by ELISA. RESULTS The behavioral despair mice model showed
that Zuotai at doses of 60. 697 and 303. 49 mg/kg significantly reduced the immobility time in TST and level of ser-
um CORT. The experimental results of CUMS model revealed that Zuotai at doses of 6.069 7, 60.697 and
606. 97 mg/kg could markedly alleviate the CUMS-induced depression-like behaviors, including increasing sucrose
consumption index and locomotor activity in OFT, and reducing immobility time in forced swimming test ( FST).
In addition, NE concentrations in serum and BDNF in hippocampus were significantly increased in mice after re-
ceiving Zuotai at doses of 6. 069 7, 60. 697 and 606. 97 mg/kg. 5-HT concentration in serum was significantly in-
creased in mice after receiving Zuotai at doses of 6. 069 7 and 60. 697 mg/kg. CONCLUSION Tibetan medicine
Zuotai possesses potential antidepressant activity in the behavioral despair and CUMS models of mice , which may be
mediated through decreasing CORT level, and increasing 5-HT, NE levels and BDNF concentration.

KEY WORDS: Zuotai; antidepression; TST (tail suspension test) ; CUMS ( chronic unpredictable mild stress)

model; CORT ( corticosterone ) ; 5-HT; NE (norepinephrine) ; BDNF (brain derived neurotrophic factor)
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e i U YRR AR HZ (WHO) Siit, Hi,
BERAA 3.5 AL N IE A R BB B 18 52 AR AE ) 47
BB, W] 2030 A4 A N 4 Bk B e
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P PR, IR . MRS O AR .
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Mettler Toledo /2 H] ); £ ) fE B 45 1% ( Enspire
2300, J%[F Perkin Elmer /] ); PH i (PB1O, f&
Sartorious A\ 1) ) 5 e iR R R B HL (Sigma 3K-
15, 3E[H Sigma 22 H]) ;5 THIREE S PEFEER (8524,
SIZTT RS A R AR ) 5 il i 2 U A
(Scientz-48 , T U Hr Z A WEHHE R AR AHE ) ;
KNI STE S L RS (OFT-100, K HAR A B 4K
HARRAF]D) ; g L5 (Ver 8.2, Jbntdis)
KfE R HEAREAGRAA); MEBES (LH
Thermo Electron Y] ) o

2 FHik

2.1 ATARBEERA—BREE

2. 1.1 shWpord Seniab i 40 HEEME KM /N
NI 1R SRENL Y R S 4, A8 K, a5
HH, K 6.069 7 mg/keg (/N BRI IR 552
FloE) A, £ K 60.697 mgke . hE K
303.49 mg/kefH . IPKEE 15 meg/kg 24H., HFH 251
W, AR 10 ml/kg, #2E45245 14 d, 55 14
RIS ELR, 5 15 RitfT/NUERER, #
16 KA R EREML o

2.1.2 BRER” LRI 60 min, H/NRBE
— Al IR G, DAD sl Sk, SR
/N BB B S [ R B R ARSI 4 b, SCI R
26 min, A E ARSI SR S
SRIGAUE G )E 4 min /NS BB TH]
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Ja, FH 16 RAGAREREUM, & FREE T, =ik
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P I S e iR A U W B4, Al CORT KK
2.2 CUMS #7525

2.2.1 syl mngs 257 60 HfErE KM /iR
NI 1 RS RERLS O 6 AH, B2 10 2, 430
K254, CUMS 41, CUMS + K 6.069 7 mg/kg

24, CUMS + ff£ K 60. 697 mg/kg 4. CUMS + K
606.97 mg/kg 2. CUMS + NBKEE 15 mg/ke 4,
HEBSZ) 1R, SR 10 ml/kg, HLL4
2542 d, 550, 42 RIFATHIK I EF S8, 5 43 ~
44 RPFT I S0, o 45 REAT 938 WK 52 5,
55 46 KA IR BRI S Wi A 21,
2.2.2 CUMS #AUGE AT ik A Al 3500 P 1 e i
R (CUMS) BEALRH] Katz, Willner 25 A 9 4
W, IR R E AR R BT N R
HATHIERSR, 2 BN TARTRN, HpRa 4T
42 d W T[R90 P DO, oy AL
OFIZFEY) 24 h, QFIZFIKK 24 h, QMIRIE T
45 FEf 24 h, @REFR2 h, QRN 2 h, @K
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2.2.3 WIKMREESLE™ L dEATHT 72 h AT
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ftr, AR K3 = BKIEFER, (BK
IHFERE + FIORKIHFERE) x 100%
2.2.4  BRAVEFKIIE T SCKET 60 min, K/
RS 2B — A i ps , DAl sh i Bokiak, S
BB /N BUE T KB 10 em . HAZR 14 em | KR
(23 £2) CEAR LI ORI B RS T, #F
256 min, FHEN S E B EAILIC RIS,
RIGE TG A 4 min /N BUR 3#Y BRFE]
BB R]E A/ RAE K s k3L L R TR T
PLROR T RS S R PR AR /K T Y 520800 3
2.2.5 5-FAE (5-HT) MEHE ERE (NE)
KGN NS 12 h 5, T5 46 KA IR BRI
m, & FRE®E D, FRIKE 1 h 4 C,
4 000 t/minB.0> 10 min, B FEE T 1.5 mL EP 4
M, -80 CLfr, #& M 5-HT, NE (1% 5k 5 2 ik
VLB AT, T K-
2.2.6  FGIEIER 2 E SR T (BDNF) K46 i
AN IR BRI S, SHEBCFARSE, B, &T
KA L, Sy B RRIBOE L, A 1.5 mL EP &
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H, A 36 £%5PBS (pH 1.0 ~2.0) J5, 7E4Z1%)
Far (BAR 60 Hz, F3H 1 800 ¥K/min) rho)3f
2 min, T4 CEMF 5000 xg 8005 min, K
W, —80 CLAAARFI .+ BRI b 2235 R R 7
it EK B 2 1) & VAR A5 B4, Il BDNF 7KF
2.3 “itad TASRBIESER RN x s K
/N, N SPSS 21 Geit k44 b, ¥ o3 i ok H
one-way ANOVA 4341, Post Hoc 43 #7% ] LSD ¥,
P <0.05 HAGIHE XL

3 4R

3.1 AFALZHA—BREE

3011 AERX/NRE RS A S A 52
1 s, S525E4itt, 60.697, 303.49 mg/kg
P REAFN 15 mg/ kg TR K2 20 /) B Ak J2 AN 2l B[] I
g/ (P <0.05, P<0.01), ifii6.069 7 mg/kg
PR/ N B RA SR [ 2s LA, (kA 2
EVEES (P>0.05),

3.1.2 fRERXV/INER A WS gk 1 iR,

oZ A4l

BHER6.069 7 mg/kgdl
A K60.697 mg/kgdl
e AR303.49 mg/kgdl
&P KBRS mg/kgdl

*

[ —

o« [=3 3%

(=} (=] =]
L L |

*
Aok

AFtal/s
258

f=]

H5

e 5EAHELE, " P<0.05, 7P <0.01
1 EXNRBEZHRAFMENZN (x5, n=8)
Fig. 1 Effect of Zuotai on immobility time in tail suspen-

sion test of mice (x £s, n=8)

Hax HM I, 6.069 7. 60.697 . 303.49 mg/kg
PR 15 mg/kg P K 128 4 # 1k ik i) (32 35 389 4m
BZEh A B > (P <0.05, P<0.01, P<
0.001), =z B B ¥4 m (P <001, P<
0.001) .

F1 ERNPMRFFZRBFEEFIHZNE (X £5, n=8)

Tab.1 Effect of Zuotai on locomotor activity in open-field test of mice (x +s, n =8)

Eig]l AL ) /s BB/ B R/ cm
ZHHA 77.90 +9. 40 222.16 +9.40 2 694.04 +348. 41
K 6.069 7 mg/kg 4 128.79 £26. 80 ™ 181.98 £26. 55 ™ 1961. 13 +£307.20 ***
ek 60. 697 mg/kg £ 103.02 +13.59 195.91 +15. 14 ™ 2197.23 £353.47 ™

96.38 +21.77"
105.48 +18.46 ™

1K 303. 49 mg/ke 20
A 15 mg/kg 2H

2 271.54 £150.33 ™
2 011.32 +339.08 "™

203.69 £21.77 "
197.58 +19.46 ™

e H52sEg s, T P <0.05, P <0.01, ™P <0. 001
3.1.3  fEARX/INEL CORT ZKSFAYSEm  dniE 2 fis,
523 (U4 [, 6.069 7. 60.697 . 303.49 mg/kg
P RZAFT 15 mg/kg T K 8 20 /I BRI H CORT 7K
T EREL (P <0.01, P<0.001),

0% [4l
B4 K6.069 7 mg/kgfl
160 A X60.697 mg/kgfl
140 a4 A303.49 mg/kel
120 ** BRKIGETS me/kedl
£ 100 w3k
2 80
£ 60
S 40
20
0

A5
*. 5EA4kE, P <0.01, *™P <0.001

B2 fARM/NRIME CORT KERHN (x5, n=8)
Fig.2 Effect of Zuotai on CORT level in serum of mice

(xxs, n=8)

3.2 CUMS BEA 5%
3.2. 1 AKX CUMS BEEL /I R 7K fi 4256 1) 52 1)
#E CUMS R EAT55 0 KA 42 K43t 4 T4
1464

KARAFSE e, VM4 LS b iR, Ik
2 R, 10 F, A4/ BB K (7 G 8 25
ER (P>0.05), fE4 42 K, 525 (1414 1L,
CUMS £/ BUBE K i 47 % 5 B T (P <0.001) ;
5 CUMS 4iAHLL, 6.069 7. 60.697 ., 606.97 mg/kg
P AALAN 15 me/ke T3R8 2 /I BB K i 43¢ 1. 25
(P <0.001),

F2 XX CUMS /NBRIEKIFEFENEE (X s, n=

10)
Tab.2 Effect of Zuotai on sucrose preference index in
CUMS mice (x5, n=10)
piccs /Y
i B EF 3/ %
0d 42 d
EHEA 84.51 £5.24 81.28 +£14.36
CUMS 41 86.06 £2.21 43.30 +26. 09"
CUMS + K 6.069 7 mg/kg 2 85.37 £2.48 87.52 +4. 12"
CUMS + £ K 60. 697 mg/kg 2H 86.00 £1.95 79.81 £27.51 ™"

CUMS + {4 K 606. 97 mg/kg ZH 81.82 +3.70
CUMS + [N BKEE 15 mg/kg 40 86.78 +3.96

E: 52 4™ P <0.001; 5 CUMS 4 Lk 4,
P <0. 001

81.90 £10.52 "
79.66 +13.05 ™
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3.2.2 AKX CUMS AL /)N BRI 37 S5 55 1Y) 5% e

Wk 3 o, SEAAAML, CUMS A/ ki
) 2 Z g I (P <0.01), zzhfpes R Emd (P<
0.05); 5 CUMS 4 #H Lk, 6.069 7. 60.697,
606. 97 mg/kg ffL KA FIA K 15 mg/kg 2H /N B
1EBFE 2 > (P <0.05, P<0.001), izshfiE
@R (P <0.05, P<0.01, P<0.001),

%3 {EAX CUMS #EU/NRFFIFZLWHFI (X £s, n=

10)
Tab.3 Effect of Zuotai on open-field test in CUMS mice
(x+s, n=10)
A5 i 11T/ IEFIEE/ em
=Y 61.83+£9.18 2700. 30 £415. 67
CUMS é 73.96 +13. 13% 2291.13 £270. 34*

42,25 +6, 04## =
40.37 +7. 00% =

CUMS + 1 6. 069 7 mg/kg 41
CUMS + 4 K 60. 697 mg/kg 41
CUMS + K 606.97 mg/kg 41 44.08 £5. 447
CUMS + PKIE 15 mg/kg 41 65.97 +5.26 *

T 52 A4HE,*P <0.05,%P <0.01; 5 CUMS 4 IL#, " P <
0.05, **P <0.01, **P <0. 001
3.2.3 AKX CUMS A& R /)N B 5 360 I Tk A 2 st 1]
fsm WK 3 s, 52 A4, CUMS 4170
SRR W VKA SN E] S 38 (P <0.01), T4
¥ 6.069 7. 60.697. 606.97 mg/kg 1k K FI
15 mg/kgNIKEEZ /NS CUMS 4AEL, HAShit
i) 5 Zk/> (P <0.05, P<0.01),
oFA4

2 859.64 £332.18 ™~
2843.19 £275.57 ™
2649.49 £357.51"
2 668.40 £351.51 "

s CUMSA

8 CUMSHEK6.069 7 mg/kgfll BCUMS+HEA60.697 mg/kgZl
B CUMSHEA606.97 mg/kgZl BCUMS+PBKEE1S mg/kgdl

At /s

—- = =
- =S
S S 3853 S 3S

(=]

o G A4 IE," P <0.01; 5 CUMS 4 IL#, "P <0.05,

P <0.01

3 {ERXT CUMS # 8/ 5R 58 38 ifF ik A 3h B 18] B9 52 )
(x+s, n=10)

Fig.3 Effect of Zuotai on immobility time in forced

swimming test of CUMS mice (x s, n =10)

3.2.4 RN CUMS #ERL/ N MR 5-HT 1 NE 7K
PRSI Gnk 4 s, S HAM Ik, CUMS 4/)h
FUMLEH 5-HT Al NE /K- 5 &0 (P <0.05, P<
0.01); 5 CUMS 4L, 6.069 7, 60.697 mg/kg
RN 15 mg/kg KL /IRl H 5-HT 7K

BEWM (P <005, P<0.01), 6.0697,

60. 697 , 606. 97 mg/kg ffi KZFNS5 mg/ kg KEEZH

/NI R NE KSR B (P <0.05, P <

0.001),

&4 EKRX CUMS BEUNR IS H 5-HT 71 NE kK F %
fm (x+s, n=10)

Tab.4 Effects of Zuotai on the levels of 5-HT and NE in

serum of CUMS mice (x s, n=10)

A 5-HT/(ng-mL™")  NE/(pg-mL~")
A4 191.38 +14.41  63.93 +17.01
CUMS 41 152.04 £11. 12% 47,69 +17.50%
CUMS + 45K 6.069 7 mg/kg 41 183.79 £22.63*  63.84+7.38*

CUMS + i 60. 697 mg/kg 41
CUMS + £k 606. 97 mg/kg 41
CUMS + KB 15 mg/kg 20

T 52 A4, P <0.05,%P <0.01; 5 CUMS 41 [t%,* P <
0.05, “P <0.01, *™P <0.001
3.2.5 AR CUMS £ 71 /N U D d BDNF 7K 3%
Fs K 4 R, 528 H4 M, CUMS 41/
B BDNF 7K Z FEAL (P <0.01), 47
6.069 7. 60.697 . 606.97 mg/kg ffi K 15 mg/kg
PIK IR ZH /)N U T v BNDF /KSE-5 CUMS 24 1
2440 (P <0.05, P<0.001),

o A4 m CUMSHL

BCUMS+H#£K6.069 7 mg/kgél @ CUMS+AK60.697 mg/kgél
BCUMS+#EK606.97 mg/kgZl 8 CUMS+PAIKEELS me/kg4l

194.17 £23.69 " 64.48 £10.97
179.93 £35. 14 78.97 +19. 74% ==
183.85 £22.95*  65.72+7.04 "

60 A Hkk

30
20

BDNF/(ng-mL™")

(=]

(=]

415
W S A E,¥P <0.01; 5 CUMS #H i, *P <0.05,
P <0, 001
4 {EXXt CUMS #=E /R 85 & BDNF 7K F K %21

(xxs, n=10)

Fig.4 Effect of Zuotai on BDNF expression in the hippo-
campus of CUMS mice (x s, n=10)

4 itig
AR FEAEAT A A SRR AR — /N BB BB S 96 AR ]
TP PER AN (CUMS) /N R SE 56 h &
B, KT A S5 2% it 22 38/ N R AR REA T
It H AT LA - AR AR (HPA) %ho¢
BE55F (U CORT) | FARE2i i (40 5-HT,
NE) KfivEsh 28 3211 AR B rsSCukiiE,
PUVHRAE 1 & AL T B 5 HPA ST gE ok, fufik
Fephzeih i (41 5-HT, NE) K D i Ja vk b 28
1465
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F=HF (BDNF) 7KFREMRAF2 DA,

BRI —FI T LB S YA R
BRI 00 H . ShITEBRL IR T, &l
PHERAT R, HAFERkIRAET, ERIHE—sh ARk
BB N EARERSR T, 4714 d
60. 697, 303.49 mg/kg ffi KFl 15 mg/kg N K g
g o 25 ek DR AN B TE] BRI — 2 BB AR
YEFH; 45T 14 d 6.069 7. 60.697 . 303.49 mg/kg
PR 15 mg/kg TR WK IR BEA% 35 BEAK /N R B 32
WSl , R AN BRI H CORT /K, B
PRI I BTIARVE FHAS I h s PR S 20
I H Al e 28 i A% CORT 7K R 3EMEH]

CUMS HAVPE N Ay 2 sl ) 7K B 58 AR AE RS
PN SE AR 1 Fe A7 (RN ] A5 B8 1) — 2t 3
PRt Willner 1A CUMS A g — Fh AT 58 AR
RE M2 )2 R I BARAAY | L — R Atk sh
65 IE0 SN0 A 4R S8 B AR 25 W i 7 FI AL
AR S 2 AN R e i SCRR IR — 2, S A
FHEL, CUMS 21 /)N BROBEZK fhi 47256 0 25 eI, B ™ 4
PURSER Z JiE  (anhedonia) , X IFS&PABIE 1942 0> 2%
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