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Abstract

The purpose of this study was to investigate the anxiolytic-like effect of the methanol extract of Sophorae fructus
(MESF) using elevated plus-maze (EPM), open field test, and horizontal wire test in mice. MESF was orally administered
at doses of 50, 100, 200, or 400 mg/kg to ICR mice 1 h before behavioral evaluation. The control group was
given an equal volume of 10% Tween 80, and the positive control group was given diazepam (1 mg/kg, i.p.).
The administration of MESF significantly increased the percentage of time spent in open amms and the entries
into the open anms of the EPM compared with the 10% Tween 80-treated control group (p < 0.05). In addition,
the anxiolytic-like activities of MESF were antagonized by flumazenil (a GABA, antagonist, 10 mg/kg) but not
by WAY-100635 (a 5-HT;a antagonist, 0.3 mg/kg). Futhermore, there were no changes in the locomotor activity
and myorelaxant effects of the experimental group, as opposed to the 10% Tween 80-treated control group. Therefore,
these findings suggest that MESF promotes the anxiolytic-like activity mediated by the GABAergic nervous system

in mice.
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AR Bt ool ' d AHREE S YA AZE
d AE4 <A A (serotonin-selective reuptake inhibitor,
SSRIs)®} benzodiazepineZll k=] T34 o|th(7). Wlz=t]
o} A % (benzodiazepine) 7| GABA, 84~y
-aminobutyric acid type A receptor)®] GABA (y-amino
butyric acid)7} A&sl= §-9] ©]€]l channel®] 7]5S 7
Y37 2dshe i A5 Agshs 19 T B3l
23}, GABATL t1% EdH oz oA 24T U=
2 woFe 242 Frhe). ol9dx AU MzEd
AFS AAAE Bebrgol o} gl A A5 A8
1k, benzodiazepine¥= B8] 57291 ¢t b= YE
WA Zgokar deA Ao-11).
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¥ Zk(Sophrae  fructus)S  FHo] AEQ FIhr
(Sophora japonica L)°] BvjE A= ALZA F9E
< 97)9] flavonoid®} isoflavonoidd}3H&o] &5 U=
d], & 7]ll:= sophoraflavonolosidegenistein, sophorabioside,
sophoricoside, kaemprerol, rutin 3 glucoside-C 5] ).
AU EM &S] rutin®] o] 46% FatH, A&, &
HEd, gHEd 59 A¥axr) Jlow Ted7a
A AR A ZHE- 18] 31 FolAl| E(osteoblast) 2] IL-18
S} IL-6 A28 22 ofe]aso] Aok EeiA Aok
(14-16).
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AL Fate] B, ol Ayt od 7|1HE Fat
o Zgst=AE Gtz stk FEQt == Al
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Fig. 1. Elevated Plus-maze.

A¥A3}= EthoVision program (Noldus Information
Technology, Wageningen, Netherlands).©.Z 7}-$-2~7} open
arm¥} closed armoﬂ HE A7 ZFamd] ¢ 342 £

ol s = 5% 1 S FER aHE SHSAT
17). z+ arm«] ¢ 34+ open arm ©]Y closed arm2]
WA S 7IEo 2 @ u o= Fo 2} ] o] s
X]O‘Eloqi = 13)2 3}aL open arm¥} closed armol] o &}
Atk ZF amol] 3 AlREe] 5782 7} amol|
2 AW AT FS S8k 7 AE
A AFTE 45 70 % BOHZE A 23}

WAY-1006352} flumazenile| &

7t FE2=9 FEG EJ%-J 713 #Es] 9
?SH 5-HTia 842 antagomsto] WAY 1006359} GABA4

879 antagonist®! flumazenilS A}ME-3}o] elevated
plus-mazeol| ] =43} TH18,19). ¥z} FEFES 400
mg/kg &FO 2 AT Tt o™ A A2 307 Aol
7}7t WAY-100635 (0.3 mg/ke, ip) B flumazenil (10
mgkg, ip)S H& FAsh 2 4 FE2E5 F
T3 5Y 232 10% Tween 80 &8-S 4T T3]
ot 7 #& 8-10 vl E 3ok
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Locomotor activity= A8 &E2] S54S A= I
A2 ok=o] ERt Ago] F=9 EFA oudt YIS
2 =A] #9138l A uHo|th Locomotor activity= A}

7} A1 Z¥ open field test-& boxS ©]&-3}o] =4 5}9TH20).
Open field test& box= 7}Z 25 cm, AlZ 25 cm, %] 30.5
em7}F HE 5 A|Zstar, o] boxol A & whe]H S5t
ath 77k FZE-2 50, 100, 200 2 400 mg/kg FHOF
BT T‘iﬂO}%ioftl oFE Foe A3 AE 1 AIRE A
TEEHES ST EHZ—T“’ 3”121 FEE FoATH 5Y
Bz 10% Tween 80 &S A7 T8Itk & o5
ATE 58 7HHoZ F 208 ¢ =
Horizontal Wire Test

Horizontal wire test= A @522 T50|¢ el E &<
st Aot YREA O R FEQN FEES &5
ol 59 FAEE op|stRR 7t FEEo] o
Bz-go] WA3=X]S horizontal wire testES Z3f 2215}
A TtH21). Horizontal wire test= 4 S
v o 2 HE 30 cme] Fol2 0}04 274 1 mm, Z9] 40
eme] wire® 5502 AX3fe] ZYsheck. WA v
o] ehto] wires FA| g th, AP E olF o R 3| }04
T2 5 3 & o] wires FAY, Sho] 102 o)}
wiree] WiE¥ oA FHE QG

7} 3252 50, 100, 200 2 400 mgkg SFO = AT
Foatglon ok Fole AF AlF 1 AR Mol TREE
= 3Ith x2S 474 FEE FoATH Y Fo=E
10% Tween 80 &4 73-71 Folstpom, 5 & Hho=
wire testE AA|Ste] 1 HF S o] LA

SHAzE|

EE 23 A3} one way analysis of variance(ANOVA)
B olgsel SAAY 9w, Foldol a5E A
Student-Newman-Keuls MethodS ©]-&3} p < 0.05 ==
ojstoll A 48 AAS AAsHATh

Zot o 18

Elevated Plus-mazeolA 22} FESo| &=¢t 53t
% 8 7N

Elevated plus-mazeE ©|-&-+ 7} FZ5&9] &<t a7
£ Fig. 2 YePATh Fig. 20014 & 4= U= vke} 2ol
100, 200 ¥ 400 mg/kg §F2 7} FE2F FoTolA
open armol] HF-E A|7HY] WiE-Eo] thZao HlEF HluL
st &% oEH SR FoA ;ylﬂ] F7Hd o] #EE AT
(247} 46.17 + 3.74%, 48.8 + 2.39%, 49.06 + 0.99% versus
3293 + 24%, p < 0.05).

FAANZT] diazepam FH TN A= 58.68 + 3.34% %
xR FoA A S & AT (p < 005).
T3 open armol] S Y 3149 WE-E AT 100, 200
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2 400 mgkg &F9 74 5= FoATY HlEo] xT
o] vl vlusle] &5 oEH o F o4 A F7FHA
28 TES = IJT (T2 4981 + 2.19%, 51.33 + 1.5%,
51.44 + 1.81% versus 42.29 + 1.52%, p < 0.05, Fig. 2).
2R diazepam FA T A= 56.04 + 2.7%E U=
T HEnT 594 9 FE L F AT (o <
0.05).
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Fig. 2. Effect of a single treatment of the methanol extract of
Sophorae fructus on the percentage of the time spent in open arms
and the number of entries into open arms of the elevated plus-maze
over a 5 min test period in the mice.

Each bar represents mean + S.EM. of 8-10 mice. P values for the group comparisons
were obtained by one way ANOVA followed by Student-Newman-Keuls test (p< 0.05
as compared with 10% Tween 80-treated control group).

EQF frdokE ot Bt ehstAlY aHE A5 uf 2
o] XY=+ social interaction test, hole-board test,
anticonflict test 12| 1L elevated plus-maze 5°] A=H| ©]
T FaL T XS Adsse -4-14/] PEsF3S o83
elevated plus-mazeS 7} o] o]-8-3HTH22-24). Hlo] A X
H closed arm Rt Ho] §l& open armol| A U B2
%ﬂg =717] 2ol E<to] B FELTF open amol]
o 713ke] @k FES oF=9) A2 open armol A
o1 A%te] 99 2 open amO-29] WS35 Fh2A]
7 == o] closed arm®] Y] 34 E #E A7
a2 AT ot g fzte] §%-& 3elsk Ax)
elevated plus-mazeE ©]-83+ £ AGoA ¥z} FEE9
100 mg/kg, 200 mg/kg 2 400 mg/kg Tl A ool

H5}] open armol|A] HF-E Ate] gk wliE-go] S8t
ROH, HEZF open arm -2 9] F Y3 gk MEEE
<7t
WAY-100635 % flumazenile| Z &=t

YAFE=9 FEQF A-8o] oW AFAE st
ASHE=AE 1317] 9351 antagonism study S elevated

plus-mazeS F3ko] SASHGITh. A A4 1 A7 Mo
7t FEEL 400 mgkgS FoIdtal AL A AP A)F

8152 A|19H A5Z (2012)

03 ol 2+ A= e 4~8-A9] A (5-HTia receptor
antagonlst)‘ﬂ Way 100635 (0.3 mg/kg, ip.)S+ GABA -84
o] Z&A| (GABA, receptor antagonist)$! flumazenil (10
mg/kg, i.p.) S W8 F3}o] elevated plus-mazeS A A3}
Atk Fig. 3914 & 5= A= vk}t 2o] open amel #F-=

A|Zre] wiE-go] tEToA 20.3 + 2.77%%-S1, open
amol] Y3 Blpe] ME-EL 3625 + 4.06%E LEFFTE
Flumazenil = WAY-100635 5ol A1 2] open armol|

T ARk wiR-go] Z47) 2234 + 372%, 2093 + 2982
EHE-EJJr Hlaste] fFo04 e W3y flidoh =3
flumazenil B WAY-100635 50| 4] open armell
Z9J3} 3] ME-82 77} 3578 + 2.63%, 31.57 + 2.03%
2 WERE O™, open armol] #F-= AJ7ES] W E-E-3 vz}

A2 zx2atd vlast] F994 e ztol7h S| ¢4
ok 2y 97 FEE7 WAY- 1006354 B Folie]
open arm®]| HF-= A|7Fe] 7§ 2 open armel &¢I 3gH
310 WME-8O 747} 34,56 + 2.93%, 41.01 + 2.34% =
Y2t FEE Tl Hlaste] {24 e zfeo)7) #2E
A gRo, Bzt FE2EH flumazemH 8 FoTe
open armol] HMEF-= A|7Fe] WE-S 9 open armol] &Y

3o MR 717} 237 + 1.38%, 31.57 + 2.03% =
7} F2E Folwrd vlaste] 194 A AAHASS
A F AR (p < 0.05, Fig. 3). o] AHE FahA,
Azt F=E9 FEd F8o] GABA
benzodiazepine 5=-&#] 2] antangonist$! flumazenil®l] 23]
AA3F) AdE o= Ao T Hol 77t FEE 0] GABA
AABAE 73frste] ERt 28-S vERS ER1E < AN
TH25).
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Fig. 3. Anxiolytic-like effects of the methanol extract of Sophorae
fructus were blocked by flumazenil but not by WAY-100635.

The data is expressed as the mean (SEM.) of the percentage of the time spent in
and the number of entries into the open arms of the elevated plus-maze, 1 h after
the oral administration of Sophorae fructus (400 mg/kg), Sophorae fructus (400 mg/kg)
+ WAY-100635 (0.3 mg/kg) or flumazenil (10 mg/kg) (30 min prior testing, i.p.), or
10% Tween 80; N = 8-10 mice per group. p values for the group comparisons were
obtained by one way ANOVA followed by Student-Newman-Keuls test (p < 0.05 versus
10% Tween 80-treated control, p < 0.05 as compared with the Sophorae fructus-treated

group).



Anxiolytic-like Effects of the Methanol Extract of Sophorae Fructus 771

GABAT Y79 YA T3 A AAAGEH
(inhibitory neurotransmitter) 2 A2~ & GABA, -84 2]
B39 A chloride ©]22] A2 & M (postsynaptic
cel) 29 TS 7RIS EN & AETS oA
A A2 AAE do it F-EQHAIQ] benzodiazepine

Al g AE71He AAA AR HAEEZEL GABAS
Zekebal A o, FFAEAY BE FofolA
benzodiazepine = GABA®] )%} chloride ion2] F3}&-&
73slste] 22 22 GABA A AAGE FH3lete Zo=2
dH A UATh26). Fig. 30lA] %} 4 Ax°] 5-HTind
antagonist?] WAY-1006359} |7} F+E5E22] B8 FoolA
WAY-1006357} 27t 25| gt gl 2280l
3] $IAAT, GABAA2] antagonist?] flumazenil®} 3]z}
FZE] 8 FEoo| X< flumazenilo] #7Zt &5 3§
EQt Aol A5 O}J- Aee & 4 Ah26,27).

ole} -2 A= 7t FEE0] 5-HTiaA 7374]% o]
A= AS YEl 3, GABAAMAIAAIE Af3le] &<t
e85 UeEhdS & Adth

Locomotor activity test

N7t FEE-9] oy} Ape-Fdd) nAE JS 3l
317] $18ke] open field testS A3} TH28). 2T 2
Yzt FE= (50 100, 200 and 400 mg/kg) T2 &

oI5AEE
0% )22l Aol

® A0 F 208 F ST Ak, FAA
212 THTab. 1).

Table 1. Effects of the methanol extract of Sophorae fructus on
exploratory behavior of mice in the open field test

Total movement distance (cm)
Drugs  Dose (mg/kg) ) .
5 min 20 min

Control 1096.797 £ 25.705 5228.355 + 133.630

50 1126462 + 42373 5405.283 + 502.345
Sophorae 100 1033.749 £ 38.400 5027.033 + 196.347
fructus 200 1069.095 £ 43.687 5082.821 + 206.576
400 1134.305 £ 40232 5155.716 + 146.030

Exploratory behaviors of mice in the open field test were observed for 5 min and
20 min after 1h being treated each drug or control. Each data represents the mean
+ SEM from 8 - 10 mice.

Iz} FEE2] Fod ]3] locomotor act1v1ty7]- W3y
A=A Fest7] Hal & olsARE S A7 77
FE=9 BE &FlA tixzatd vl A AHolE EO]X]
%34T} 2 4 FEES locomotor act1v1ty

(e}

Horizontal wire test
¥z}t FEFo] YnkAQ] PR FEEo] HKE 5ol

golu} 14 59 FAE2 e Felst7] $15h]

horizontal wire testS A A|SIHTH29). I} FE2E FoT
A Wz vse] ol #9199 Aol B
T AtKFig 4). ol=fst A2 Tl JAgFEE

2ok kBB Folo] o8 WS ZHolet So P48
o A ¢ BT 5 Aok
120 -
100 1
80
S
%
g 60
2
T
20 1
0 ' ' , ; '
Control 50 100 200 400 (mg/kg)

Sophorae Fructus

Fig. 4. Effects of the methanol extract of Sophorae fructus on
horizontal wire test.

Performance of mice in the horizontal wire test 1h after oral administration of control,
or Sophorae fructus. Data represent percentage of mice grasping the wire after
administration of Sophorae fructus. Each bar represents the mean + SEM. of 8-10
mice. p values for group comparisons were obtained by one way ANOVA followed
by Student-Newman-Keuls test (p< 0.05 versus 10% Tween 80-treated control).

locomotor activity?] &5 A= F ol5AE
W37} g11.o ™, EE3) horizontal wire testol| A= )23}
Yz} F2E FoAT Abolol] zpolE YERHA] 8kt o]y
st Aofe 97t FE2E0] ol ¥ st R0
oA FEt 28-S TR S-S on|she Aol
& 4 ATh29,30).

Nzt FEE] FE G5 B8] $5k] elevated
plus-maze, horizontal wire test & open field test®} 22 &
P4 AS Tt Bl 23 v 22 dES &
At.

Elevated plus-mazes ©]-&g+ £
100 mg/kg, 200 mg/kg 2 400 mg/
H|3}S] open armol|A] HF-E AJ7He] H—,L
open arm &2} F¢} W& EF 7} }Odr:} Elevated

°o]-8-3t APl A= benzodiazepine 5§
7} F=E 400 mg/kg
&= U} Locomotor
2E §FlA F olF

o

plus-maze & A
A ] antagonistQ] flumazenilo| -JSH
o] &t Aol AdEE Ao
activity SN E 7 FEE &
Agle] W7t gl o™, 3t hy

5} horizontal wire testol| A&
27 97 FE2E FoT Aol 2olE

UERRA] &
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AEX o=, B AT Ao e g s F25
o] elevated plus-maze test, horizontal wire test % open field
tests 531 locomotor activity % 5o ¢ko|u} 214 59
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23 AZE o} A|H o|HF -8o] 53] GABA 2175 %
Beo] 3182 ANST AT FF 77e) Rt 189
H7LE Slste] kst AR Ade] Bad Ao
AZtEm gk o]y gk A& thet 71 A7t Aol
gzt o2 oo & Fg o] kil AT

ZAtel 2

B A= 20079 thrRkefestar 7™ AtH] Aol
oJste] o]Foixl Ao ol A= Th
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