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Anxiolytic Effect of Bentuntang in Mice with Chronic Restraint Stress

SONG Wu', LIU Ping’* , JIANG Shuang', SU Xin', LIU Zhi', ZHONG Hui-qun', ZHANG Yi-hong'
(1. College of Basic Medicine, Changchun University of Chinese Medicine, Changchun 130117, China;
2. School of Pharmacy, Zunyi Medical University, Zunyi 563000, China)

[ Abstract | Objective; To investigate the anxiolytic effect of Bentuntang ( BTT) in mice with chronic
restraint stress and explore its possible mechanism from the perspective of the central neurotransmitter. Method :
The 72 mice were randomly divided into 6 groups: saline group, model group, BTT low dose (3.51 g+kg '), BTT
middle dose (10.53 g-kg '), BTT high dose group (31.59 g-kg™') and diazepam group (4 mg-kg '). All the
drugs were administrated by intragastric administration for 30 days. Chronic restraint stress was used to induce mice
anxiety models; open field test, locomotion activity test, elevated plus maze tests and light/dark box test were used
to analyze the protective effect of BTT in stressed mice from the behavioral prospective; high performance liquid
chromatography ( HPLC) with fluorescence detection were used for detection of glutamate ( Glu) and gamma
aminobutyric acid ( GABA) contents; the expression levels of GABAa-Ra5, GABA transporter ( GAT-1) and
GAT-3 in hippocampus were detected by Western blot. Result; The experimental results showed that as compared
with the model group, high dose BTT could significantly improve the time in the central region in open field test
(P <0.05), increase the entries and time in open arms in elevated plus maze tests (P <0.05) ; increase the level

of GABA in the hippocampus (P <0.05), and decrease glutamate level (P <0.05). In addition, the protein
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expression levels of GAT-1 and GAT-3 in hippocampus were decreased. Conclusion: BTT could improve the

chronic restraint stress-induced anxiety in mice, possibly by regulating the contents of amino acid neurotransmitters

via decreasing GAT-1 and GAT-3 protein expression levels in the central nervous system .
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1 #FHE

L1 sy RUIA/NE M, R (20 £2) g, K
L N R ok B IR X ¢ E R T
SCXK( 7 )2011-0004 , AR5t 28 K 75 v 155 25 2 5
W B Y6 BT B2 RO, B S T R A B
WA SRR R RS BUEU 25 4 T R S8 3 e
6 T BRI AR B SE

L2 2 Rt KA (%) (e
20160618 ), JIl 2 (4it %= 20160511 ), 24 I3 (4it =
20160618 ) , 2 B (4t 5 20160629 ), # % (4it 5
20160610) , # 4 (4it 5 20160609 ), [ 45 (4t =
20160618) , 4 % (k5 20160620) , & [ }z (#t=
20160524 ) ; F K424 b 45 K W 15 K 45 o B2 25 K 2 4%
Hiizyy s, el A 60:60: 60: 120: 60: 150: 60: 120:
120,35 8 A 55 /I8 BUPR 3% 1 B 3 75 30 G R 45 2
10.53 g-kg ™ 'fE N AR 1/3 i PR 45 R0 7
Fl i 3 Af I R4 i . A &R (Glu) Fl GABA X
R (2 [ Sigma 4% Fl, 454> B A 20140911,
20140720) ; GABAa-Ra5, GAT-1 F1 GAT-3 Hiik (2
[E Santa Cruz 2~ &), #t 5 43 % & B1730, B1223,
B0823) st EH /N 4 (AL &AL
"Lt S 159771)

L3 B8 2795 Y50 AR (03 K 2475 H 4 Hb
Ko 2% ( 5 [ Waters A ), DY89-T %I 4f ffy ) 3 Hl
(FFYE 7 0 IR S A RS 7)), YLS-1A B 2 3 fig /b
H G B0 A (L AR B 2R 24 B i 4% 3 ) , DY 'Y -
M2 % AL (LA —A D) .

2 Hik

2.1 SpeH ERED 55525 60 HOKM MR, BEHLA
S5 4, AR BN AE A BN SRR AR L A
H(3.51,10.53,31. 59 mg-kg ") 1 BH 4 24 3t 75 P 41
(4 mg-kg ') o MBI FEHRIZ L M T P 2D B A
H i B 7E SR A5 b, ) 2 1 h,30 min J5 45 25 2
BN SEIR , PR G A A T BT R SR A 2
30 d, 45 30 KR 25, K6 I 4% 24/ B 3205
B AR TR R s e AR SR AT
g 2 S 45 TS B I O B i T 4L B R B
T -80 C LA FilF 4L 21N Glu fil GABA & &
A
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2.2 HEWHDELE NEA TN
30 cm x 30 cm x 45 cm, A4 N B TG B A
AL ML MR . KR TFR)E  H /N BURARE
YA H % 3h 10 min J5IFERIE S, FHi0 5% 30 min,
2.3 SR TFHRELR PREETFRER2
ANFRER 2 APV (K x 5830 em x5 em) T HAE X
AR, HIRNE B X8 5 em x5 em, 5286 I G ),
B/NRE T g &, Sk F — AR IF AR T
0% 5 min ANEER R AT R, WG /N BUE A TEE
T URE, I 0 S AR 45 45 B I R I g IR S 30 45
HG 75% SR E  HR T — FUNBURA .
2.4 WIBRSHIIRRILK  WIRSH 98— [ G
FIBAAE (70 cm x 25 cm x 30 cm) Fl— 2 0 5f P4 1Y)
A (70 em x 25 ¢m x 30 cm) , A Z A4 — 0] 7E
FH SRR (5 em x5 em) o SE5 I 46K /) B
JBC WA e, K6 0 Bh 4 A TG 2 AR G U B K W A
15 B IF [) , FEAG I 5 min,

2.5 WK WS 30 cm x 30 em [ 1E
I, 4 g JE LR ep e A X3 e X O B A
] KA /N R 15 em x 1Sem /N EF I, A IE
J5 I 22 160 B IX 38R ) BBl IX 3o /0N BRUES T 4
ol IFERTE S min, B PER AT N, i s/ Bl
R DX 5 A5 B IS TR R S ok B0 (s IR
) o B — H/NRA 10% & B R E %k, 7
AT — H/NR 5256

2.6 /RS Glu F1 GABA Kyl ¥ Dh 2 410 A
AR R (0.1 mol - L7Y) A3 ST B O
(15 min, 12 000 r=min "', 4 C) B ¥ A R £ U
BF A, FH 150 50BRE 245 4 2 ARG 00 21 A6 00, AR 41 0 1T
FbR U 23 53 & it . R ODS-C g 0,3 #E
(4.6 mm x200 mm,5 um) ;7K :0. 05 mol- L™ Z, &
&, pH 6.5 4 HLAR :97. 5% I %, 2. 5% it I 4, vk g
TR AW PR UK 340 nm, & 51K 450 nm; fi5 42 4k
B 4B I (OPA) 9 mg ¥ ff T HIEBE 167 L,
TAER 4 0.4 mol, "33 LB 7 nL A 4 B2 &
1.5 mL, ¥ 4 CHGMRAF. BEEBFF 0.1 min,
4 LA 28% ;7.0 min, £ HLAH 58% ;14 min, 4 HLAH
28% . VidE 1.0 mL-min ' ;FE3E 37 C .

2.7 FE R EI i (Western blot) £& Il GABAa-
Ra5,GAT-1 Fl GAT-3 & A%k B0 B 0iE D4
21T B 2R B R A (1:9)
S5 5 min, B0 I B EEWR BRI EEARE A
T -20 CHAFE, HEHZ SDS-PAGE i Uk 70 5, 5%
% PVDF B, 5% JBLHG Wik #5041 2 h, i A GABAa-

RS (Fi B HL ) 1:500) , GAT-1 (i B Lo i) 1: 1 .000)
ok GAT-3 (Fi B L] 1:500) — 41,4 CHEE 1%, fn
PR E LB AR IO A PSR T E 2 h, YRR 3
W, B g B 454 R A Quanlity One %k
53 Hr .

2.8 ZiiteEirHr RJH SPSS 13.0 itk k47
it SRR L & = s FoR, 4 0022 5 R AR
Rl 22046 LSD K5, LA P <0.05 N2 R
Geitep i 3L,

3 &8

3.1 xHEMERSNE/NRA BN E 5IE
W PR, R R R 2 /N B RO B TG T
Al SRR B, FEK 3 R R R /N
BRL I =05 2, 1 3 PG 7 (4 mg-kg™") 0] & 3 K/
BLAEWmEH(P<0.01), WEIL,

F1 FERAHEERANHNREERNOHM (225, n=12)
Table 1 Effect of Bentuntang on locomotion action in chronic stress

of mice(x x5, n=12)

2157 Fl /g kg™ EENTF71 i V274
EH - 98.33 +7.43
(8 - 94.72 £8.20
KD 3.51 105. 71 £8. 03

10. 53 102. 14 £11. 51
31.59 94.96 +7. 84
b VG 0. 004 63.01 +6. 11"

TE SRR g P <0. 01,

3.2 XHEPERA N /MR SR T FREITNER
o 5 OE H A R A, A N A R N BT 4
i ] (OT) Fhif AR %L (OE) 38 />, OT #1 OE ]
WREAL(P <0.05,P <0.01) ; 5HIAIA AL, 55K 17
o 7] it 4 R A B R O 45 7 B[R] A E AR E, OT il
OE Bl @ Ft& (P <0.05,P <0.01) ;1 k7] & 4 1%
PERTE A G- NIRRT AT S NI K= 2/
BL,X AR A RIESAA G, IR 2,3,

3.3 et N BONRA AR w5
IEH A e, B 2 /0N BRUAE B AR 45 BRI TE) I 2 0a 2D
(P<0.05); 5HBIRIA LA, 75 K i ) 2 4 I 35 4
hn/s BR7E AR 4 B B[] (P < 0.05) , A B4 n 28 12
B e B AR AT 0 3 1 25 5 MV P At e A B
0BG TG 45 BRI R (P < 0.05) , {H X} 28 42 I AL T
WEME W, WK 4,

3.4 XHEPERGE N H/NRT S m RN 5IE
HAL R, BT 2 B Atk A Hh sk DX R R A5 B
8] 2 k> (P <0.05) 5 SRR i, 75 1K1 e 7
it ZF PN M VG P 2 R 08 G 0 /)y BRUZE Hh e IX S R
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£2 EEGMEERAEANRBERTFEEANER BN (x5, n=12)
Table 2 Effect of Bentuntang on open and closed arms time in chronic stress of mice(x +s, n=12)
Bl FlAE/g kg ™! TR 1 1] /s P31 R 7] /' OT/%
1E%H - 117.53 £32.94 126. 09 +25.23 48.14 £11.21
T - 69.22 +15. 65" 154.35 +29.74 30.91 +15. 14"
K 3.51 64.86 £21.70 169.21 +27.44 27.46 £9. 66
10.53 83.08 +18.25 163.40 £31.77 33.74 £14.57
31.59 90. 14 +15. 58% 149. 57 +28. 00 37.04 +11.89%
Hb PG 0. 004 83.20 £19.29% 133.74 £19.20 38.42 £8.10%
EHERALE P <0.05; M HED P<0.05(£4,7 ).
x3 FEHIWEMREEYIENRBERTFEENBRBHZMW (x5, n=12)
Table 3 Effect of Bentuntang on open and closed arms entries in chronic stress of mice(x s, n=12)
415 Mt/ g kg ™! HEUCHL s P B s OE/%
EH - 12.92 +3.32 14.32 £3.49 47.25 £5.94
| - 6.98 +2.05" 17.30 +4. 39 29.08 +3.02%
IR 3.51 7.42 +£2.14 18.72 +4.48 28.46 £3.24
10. 53 6.20 £2.34 17.54 +4.33 26.16 £2.43
31.59 10.86 +3.91% 16.65 +3. 61 41.53 £3.23%
oG 0. 004 8.68 +2.40 11. 14 2. 179 45.26 +3.58"

L SIERA LK P <0.05,7 P <0.01; SHA ED P <0.05,P<0.01(£S5 ),

x4 ERANNBRPREFRAPMW(x s, n=12)
Table 4 Effect of Bentuntang on light-box time and transitions in

chronic stress of mice(x s, n=12)

41531 /g kg™ A 4 B 1)/ % A % A 2 R R K
EH - 36.17 =10. 37 19.31 26.77
HLAY - 21.91 £6.00" 11.87 +4.85"
Fay 'RV 3.51 23.85 £7.42 12.33 +3.98

10. 53 24.11 £9.23 14.48 +4.06
31.59 29. 40 £6.24% 15.55 +5.42
VG 0. 004 31.61 £5.06% 14.96 +4.06

R[] AT A B (P <0.05,P <0.01) ;4% 25 2 41 %
ANERUE ST IREY T BEM N, LR S,
3.5 P RN /D B R TR 2 Bl 2 3k T Y

£S5 FEBRAMNDMRYBIEHHM(x+s, n=12)

S 5 OE A A, AR S g T 4 4L Glu K
SN, W GABA K- FRE(P <0.05) 5 5 5l
2, # K v R i 4 R T 5 GABA KR
(P <0.05) ;45 K 17 = ) & 4 00 b 74 F 2 BB 8 0 3
B GABA /K FF B K Glu & & (P <0.05,P <
0.01), L6,

3.6 FEIKim X H GABAa-RaS, GAT-1 1 GAT-3
FRWEm  SIEE A R, BRI Y GABAa 7
&, GAT-1 Fl GAT-3 Fik B ZERH (P <0.05) ; 51
RV L3, 7R K v ) 2 B A% (B 35 KR IR GAT-1 Rk
L, AR R R B8 W E R IR GAT-1 Fl GAT-3 %
ik PR IR 4 FI T GABAa 52 1A 323k 15 TC 1 Bk 5%
M (P <0.05) , 7 #b 75 7 7] 8 3 FE AR GABAa 3Z {1
Fik, WK 1,5R7,

Table 5 Effect of Bentuntang on behavior changes of open-field test in chronic stress of mice(x +s, n=12)

21 ) /g kg ™! R X/ ) e o X35 b5 (] / % BB/
IE# - 14.31 £5.58 35.89 £10.92 17.83 £4.28
A - 5.55 +2.29% 20. 65 £4.22" 15.96 +4.63
K 3.51 6.62 +4.70 21.70 +5.95 16.23 +5.72

10. 53 6.22 +3.59 28.97 6. 34 15.17 £6. 66
31.59 9.77 +3.78% 31.61 £6.90% 17.19 £5.02
VG 0. 004 11.96 +4.56% 30. 64 £7.83% 15.24 +4. 87
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2 % 37 T £3 2 T DA Ty _
®6 FEAMMRED Glufl GABA AFHHI (v 5, n=12) GABAaRzS S S St S S 53 kDa

Table 6 Effect of Bentuntang on Glu and GABA levels of
hippocampus in chronic stress of mice(x +s, n=12) pgrg ™!
4153 F /g kg ™! Glu GABA
W - 232. 14 +34.67 605. 29 +58.90
HL TR - 284.22 +28.34"  498.57 +47.31"
K 3.51 288.73 +43.96 528. 10 £68. 09
10. 53 260.71 £19. 36 569. 81 +51.29%
31.59 243.09 +£25.50%)  576.52 +64. 10>
HLVG 0.004 248.28 +32.37%  593.33 +40.71%

5 IE W4 IR P <0.05; 588 4 1k £ P <0.05,
»p<0.01,

GAT-3 S B B - 72kDa

A B C D E F
A IEH B BRI C. FR MK 3. 51 g-kg ™' 41D, FF K14 10.53 g+
kg4 E. SRR 31.59 gokg T 4L F MGV 4 mgokg T4
B1 HAMRED GABAa-Ra5,GAT-1 1 GAT-3 EARRIE
Fig.1 Expression of GABAa-Ra5, GAT-1 and GAT-3 protein in

each mice

R7T FHRANEUEREEH/NRED GABAa-Ra5,GAT-1 f1 GAT-3 EARIAMZI (x5, n=3)
Table 7 Effect of Bentuntang on GABAa-Ra5, GAT-1 and GAT-3 proteins expression of hippocampus in chronic stress of mice(x +s, n=3)

%
25 ) Fl /g kg ! GABAa-Ra5/B-actin GAT-1/B-actin GAT-3/B-actin
EH - 23.71 +5. 69 95.67 +8.58 32.09 +7.51
LR - 53.33 +15.19" 146. 99 +18.27" 89.26 +12. 14"
IR 3.51 49.03 +7.48 112.75 +12. 88 84.67 £16.74
10.53 38.74 +16. 68 84.68 +17.01% 87.08 +22.58
31.59 40.95 +9. 00 99.40 £12.27% 48.59 +16. 16
VG 0. 004 14.78 4. 63% 88.33 +7.13% 35.73 £6.06%
4 itie GAT-4 FI VGAT 5 il %, AHF 58 & BK W45 T #+

ASBIFTE R FH /I B 1 S8 7 3 AR TR R A
TUAE S AR5 05 0 98, T LR ) AU B O
AT P SFE AT B A AR 5 N8RRI R B
O EYEROR R, R T O E UM AR 2544
A ARG BORAS R, ML R BORAS 3E
Zhha N REFRGEIRS S 28
Wy e g - - b IR il (HPA k) o6 R 38 s B i
R OCHAE M, S5 HAb A R G, WA JH 2 &
GLAEZ MM EAEH . GABA 22 R4 i
SR 223 5, R IR SE B 2 S R R
5 B AR B O A o R LT AR IR 25 W) (NP ) 2
AL AE T GABA Z R ST IEE . Glu 2+
R 28 2 8 v ) % A M TR 28 M 2 3 T, A% TR
i 1 4 57 1k 52 A NMDA 52 i, 4 5 of AR A 1 o
Y ARBEST & B, FE K AT 4R GABA 3B T
i, SEEIUERIE A R ® 1R

ZEfi ) B GABA & 4 BK # GABA iz {k
GAT fyRIB MR , o f 32 2 A I R =2 K 5 firh 1] B2
() GABA §%iz A& ful PR 28 1k HAR AT, o mT LUAS i 2K
N GABA Heiz A, MRAE GAT 17 i Al 25 B 2
Fivk 25 J7 Wi/ 22 5, 309 GAT-1, GAT-2, GAT-3,

JK 37 RE %tk 25 I IR A2 Pk SR 4B R 05 5 19 GAT-1
GAT-3 ik, T34 i & 9 GABA 3 i & &, %)
AhSREG S5 R B KA X GABAa 2 IRk I A
B, g R R, #F K 1 n] BE i 1 BTG
GAT % 5235, I /> GABA 32 J 1% 45 B Tmi 48 Jin 2 fih
V] B ) 2 i, DT & HE BT A A ) (EX SR |
e GABAa ZZ R 15 A B 2 R .

ARG £ B A5, RIS P B 2
7 COREMRT SRIKT AR B UIAR G . o, o
JAR A Sk B T AR G 44 B, R AR o K A
RIMFH o A KR, B A A S NE Lo,
RS vkl B e TN T e = 9 - QR RS P 7
J; RO I 2R R SR RN A BNAS T 4 D
S VR o BAREE A AR AR 1 R R 5 s s T
P28 i I 05 | 9 BT 5 A TR B 8 E R R A AT 25 L
ZA AR T SRR S A RO A DG AR R
K A sk S (4 B NE ) | R KA AR H T
TRYT R RE B A 4 BB . K B AR LR
FOHFAEEQR) EXS Y. A% )15 R
HA 8 RGBS B ST R W, i
B PR O S B B R B AR RAE L O e
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455 IS GABA Z 4R s 7 kB L
FET 5 A A N1 S e S S 3h W B £ TR AT
RSB AR R B AR R T A A B A% R R T A
EAER .

AR W 5% 2R K 0 A O 8 Y /D BRAR A
LIS IE SR N7 R W AN L o = L i 2
PRE S AT R 2 43 BT I K R B IS B R A A
LTRSS T 30 d 5, i & 25 K fl /b BRAE D
Yy ok DK IR 1 B R B T AR Rk T A
B B 1) R0 AE A R BT &, O £ 5 i )y GABA K
- BEAIK Glu K A S50 25 B R 7% 1K 1 ik 15 8
o Pk S R 25 34 T KT, DT Bl R R AT . fH
PERENE, RGP K3 AFEX N A E
T Bl ¥4 G S M R e T M UG PR B R A S B,
PR FRIR G K VER) DU R IR AE 5 P 24t T8 6.
H il 22 SO 25 ) #0AS [) B2 35 01 B AEK o X % 2
FE KA AE A 52 Wi b AR 2% s M 1 [ s 2l 3% T 5 R RE
MR PIL, 28 35 #0532 X6 SR A P 2% 2 1 i 22
B, 2 B (DA) , L E FIRE (NE) TR ¥
PR

25 LA, K L R AIC GAT 2R 1 383K AT
JEA5WE T ) GABA 1 Glu 19 7K -, oo 36 18 14 3R 48 j
W ISR IRAT o ARHIFE R R FE K 1 25 LA
JH 0 A A 42 41 R A 4

[ &% 3k ]
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