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Anxiolytic Activities of Sanguisorbae Radix
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College of Pharmacy, Kyung Hee University, Seoul 130-701, Korea

Abstract—To detect anxiolytic activity from Sanguisorbae Radix we used various animal models
of fear or anxiety that are sensitive to known anxiolytic drugs. While diazepam showed significant
anxiolytic activities in all five animal models empolyed in this study, 5-HT; antagonist ondansetron
and ethylacetate fraction of Sanguisorbae Radix did show anti-anxiety effects in social interaction
and two compartment exploration tests. Ethylacetate fraction of Sanguisorbae Radix and 5-HT
related drugs like ondansetron and buspirone, however, seem to have merit over diazepam in terms
of not causing drowsiness. Among ten subfractions obtained from ethylacetate fraction of Sangui-
sorbae Radix by silica gel chromatography, subfraction I showed higher anxiolytic activities than
subfraction DEF in two animal models, social interaction and two compartment exploration tests.
There is growing evidence for the role of 5-HT in the control of anxiety. We hope that new co-
mpound(s) will be found from the active fractions of Sanguisorbae Radix as a potential anxiolytic

agent in the future.
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Kiesel gel 60G F254%= MerckAl®] 7-& AH&-3l4d
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ped box(45X 27X 27 cm)E 2 : 32.% small ¥ large
area® T-3slglon] vledd 7.5X75cmA7[Y] &
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 2oFE 2 diazepam 2 mg/kg, buspirone 5
mg/kg, GR38032F(ondansetron) 100 ug/kg %-°) A}
25]glom A4 ethylacetate ¥-3&L 7d7F 40
mg/kg/day Fo ¥ 8UAE+= & 300mg/kg AT
F-o]38} 3 A ethylacetate ¥-3 &2} 4¥%3 DEF$}
[+ 747} 50 mg/kg/day 847t ZF-Feid F a3}
At
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mazez} 32 2702] open arm(50X 10 cm)3} 274 2]
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22 AF7} o] F7t bl A =HE FEAFE 277
Rk o] v, ALY, Aed A A 3 2R
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F7HE Al Zo] AR o7 Fo|3telA
2= FEFFo|} Bbg o] 3o HEqk A 7o)
o]-g-3tdch ZAMFE-& A1 458-Hel| F9Ug F A
#F & elevated plus maze 2] FA4lo) T3 5871 A3 2
open armollA Bl A|7hg SA s dlz2E
2+ diazepam 2 mg/kg, cyproheptadine 4 mg/kg,
ondansetron 10 pg/kg, m-CPP 5 mg/kgs 5o 5}3,
g3 R §- ethylacetate #3833 50 mg/kg/day2 8
A7 A5FA% F AP

Two-way avoidance test'>— v}}o)] E27) glo]
TE7ke] ¢)5-o] 7Fs3 1: 12 739 open-topped
box(40X 10X 15 cm)E A7]AF=o] Hujete] bars
E3le] 7] A4 9l 15cm FolollA] Wi} &)
250] 718l = 2+ Automatic reflex conditio-
ner(Ugo Basile, Cat. 7503)2 £ A3 ] o]-&3)4ic).
o] 71715 o]- &3t AF oA H2E AFS 718lH S
o 245-E& 93] Y38 e FH o2 o] 53] 71X 9
A|7HE latency 2 3hed 400% S<QF 9271402 11
24 A= 7k S W AFH0) 4, 4, AR
L2 g 2EH 2o & o9A uhSslexE B
gk ¥ 3E-okAlel benzodiazepined <FE, 5-HT
BHokE, 2|4 ethylacetate 2358 F43F Fo
HhS-S v 319ic). o]w) Automatic reflex co-
nditioner®] 2}Ezx7L 4e(sound level 60dB,
sound frequency 670 Hz), ¥, A7]A304 mA)=
2.2 11&9 A54 73k AL 9sec 7HH o2 203
HkE-3] 4002 EoF 220279 §3] & =L s)slA
=273 39t v atE2+ diazepam 2 mg/kg,
ondansetron 100 pg/kg, buspirone 5 mg/kgs A3
40%-A | o3} *|F ethylacetate &35 50 mg/
kg/day2 7U7t |95 FoI3 ¥ Algdslei)

Pentylenetetrazole(PTZ)-induced convulsion te-
sto_3leol 2148 ol $13 AARE AF
AR o]l AXIFell A PTZ oJs] f-x3% =

A9 AAE By Zolrh oe7hA] &<t
PTZ testol AA3le PTZ7} =3hs wabe gt
AlFIE SHEQE 842 Al Qlo] dE<t Axp A
719} frAbslt e s B A AAsgh A
A g9} H2GE-E T3l 1AL o PTZ F
o360 mg/kg, INZE FE=v wate] dAHle g =
Atk Y WEFTE V|FELR st 6717 F
Fo2 o] 35 A3t 055 0~63], 1
SF: 7~123], 2% 13~183), 35F: 17~243],
45-F: 25~303], 553 313] o)A} g rFoR
sto] A slsic). xS 2 & diazepam 2.5 mg/kg
3} 24 ethylacetate ¥3E& 7tz 547 50 mg/
kg/day7d F5-oi% F A&

g o oE

A 28BS 5S-HTHHE20| CHE 24

4.3 kg®] Sanguisorbae RadixE & 3}4] ethyla-
cetate- 8 & 83g& Aolck o] BIYEE IH A&
3]#; assayE AA1%}F A3} ethylacetateZo] acetyl-
choline, angiotensin II, bradykininell+ Z&-3H4o]
2-& v 5-HTel] i3 A& 57%ehs & oA 542
ep 22 5-HT =3 ZAga8-E 7HA]e o] &
38 Aefsle] £ AL Al4slgicKTable I). B3
22 & 93 £5 89 2+ Hexane : Acetone(100 :
1)—>Hexane . Acetone : Ethanol(1: 6 : 1)& A&
392 Hexnae . Acetone : Ethanol(12 : 3 : 2)¢]
AN &2 TLCo MR RiXo| el AZRE N
7R &) 2 HES A} 53 e 2R 35S
0.5% ol|et2-of] =o] 1X107%g/m! &322 3159
A& 3ARL o] &3 5-HTo| g Hataxg %
#steich. 5-HTel sl Adasrt goton, &3]

Table I—Inhibitory effects of Sanguisorbae Radix
ethylacetate fraction against serotonin(5-HT),
acetylcholine, angiotensin II and bradykinin
on the isolated rat ileum

Treatment % Inhibition Sanguisorbae
(1X10"% g/ml) Radix EtoAc fr.(2X 1072 g/ml)
5-Hydroxytryptamine 57
Acetylcholine -
Angiotensin I 17
Bradykinin 14
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Table II—Inhibitory effects of ten subfractions obtai-
ned from Sanguisorbae Radix ethylacetate
fraction on isolated rat ileum

A5 EtoAc fr.] % Inhibition

subfractions 5-HT Ach
(1X1073 g/ml) (AX10"°mi)
A 10
B* 60 —
DEF* 72 -
H 44 -
> 68 -
J 50 —
K 6
L —
M 23
N 30
— negligible

* active subfraction

448 DEF % I #3832 5-HTdl| dis}od 247} 72%,
68%2] & A2H4-& vellin] opA A Z- %
ARrEds Q%S vAA g Hor Hel 5
HTel| A3} mc} def5oz AR24-& 2t Zloa
%2 =gt Table II). 2243 DEFE 435 TLCA)
A2 REA 7} 71 9] frALShER o] M E-E & gr-gor
Bobx FEat B4 AN ARtk

SO YE4EH ZWE 0183 XiRe ghEct
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Social interaction test—Fig.1 X 204 H.To]
social interaction(q3 7} A3 Hi7)giA] x4
AHEEE= X)7De] low light unfamiliar condition
(UL)el| Bl 4} high light unfamiliar condition(HU)
sloll A mr} @3] 7H4sks Ao 2 Ho} high light
unfamiliar conditionol}A] E-qlZo] -Fits]o] A¥
F 279 social interactiono] Fa¥ Zole} Bt
o] o] 713}l A Bl LFE-E Y X]F-9] B8-S
ZAAEtd o). vl g2 AL Eqkeko 2 Ha) 2
A8-¥] 31 9l benzodiazepineZ °¥5-<2l diazepam 3}
2 MEE FEIAZAN JFH+= busprionedt
ondansetron2 A}2-3}]c}h buspirone®} ondanset-
rona GABAA ] 248 el diazepamt= 2
2] 5-HTH|¢l] #edsl= 2kE-o]nd JE-benzodiazepine
A FEZ benzodiazepined <Eo] 71X HHS
Behd = gle dEEA 29 S Bow 9)

Ar o
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Fig. 1—The effects of Sanguisorbae Radix EtoAc fra-
ction on social interaction in mice under high
light unfamiliar condition(HU).

LU: Pair of mice were tested under low light
unfamiliar condition

HU: Pair of mice were tested under high light
unfamiliar condition

Diazepam, 1mg/kg; Ondansetron, 10 pg/kg;
Sanguisorbae Radix EtoAc fr., 500 mg/kg(SD);
Sanguisorbae Radix EtoAc fr., 40 mg/kg/day
for 7 days and on the 8th day mice were trea-
ted with 300 mg/kg of the sample(SII)

n=6-8 per group. *p<0.1, *p<0.05, ***p<
0.01.

okEEolty. ¢ w]EYEES social interaction A]
g A3} 3EekA| ¢l diazepam, ondansetron(GR3
8032F), buspirone 5 =57} HUANA $-294 Sl&
EaldA &AL el o buspirone|v} ondan-
setron®] 7-$- social interaction testol] 4] &4jo] ¢)
i Zo] BwE vl gla o]7le] B AFeA &
E et A olghg& A29] ethylacetate ¥83
40 mg/kg/day 5 A% 7 F4F FAR F A¥d
300 mg/kg F}FF3g 7% HUH A social interac-
tion timeo] 85.6+ 7.922 LU 42| A7} ahgo]i}
Z7}Ee Ao] et o n g o] 79 el A& o]
v Ao ALEIcKFig 1). =3 A ethylace-
tateZoll A e 2F-F o AAR 3F HEIH
assay°l| 4] 5-HT A&&Ao] 7 £25-F 17} p<0.01
o 94 e B oA A4S Jehlen v
kB2 A}4-3 buspironeRtiE 1 &4eo) =A W}
eli(Fig. 2).

Two compar tment exploration test—Fig. 3 % 4
of| A B 4= 9lZo] buspirone, ondansetron®] 7%
white areacll4] ™F2E A]7Hretention time)o]
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Fig. 2—The effects of Sanguisorbae Radix EtoAc su-
bfraction on social interaction in mice under
high ligh unfamiliar condition.

Buspirone, 5mg/kg; Sanguisorbae Radix
EtoAc subfr. DEF, 70 mg/kg/day for 7 days(fr.
D.E.F); Sanguisorbae Radix EtoAc subfr. I,
70 mg/kg/day for 7 days(fr. I).

n=6-8 per group. *p<0.1, *p<0.05, **p<0.01.

diazepam %3] $A] normalitol] wls] &3] Z7}

= Ao el o buspironed] 7-$-= diaze-
pamXrx} retention timeo] ZA¢irth ey}, white
areaol] 4} 2] rearing numberel] ¢lo]1 4+, diazepam 2]

£ 213280l 93] normalo] 32 A 3] ZAid=
Ao 2 vehd vbd, 5-HT $8-Al¢] 2}H4-3l= bus-
pironed} ondansetron-2 normaldl] B]3] 23]8 2
7hEl= Aoz el ¢ vimeFEEe] Ave} v
2L o A5 ok o~ 2] ethylacetate 23] 2
vl wetE-Eo] Ao} vl a g & o) A wlekg 29
ethylacetate 5832 v 2259 retention time
T AR F7he RelA] ket normalel )3
A& Z7}% 9] 2™ rearing numberol] glejA&= dia-
zepam¥= 2] 5-HT 3 v|2EESXEH F-94
= 718 e EE AAAEL dod]|] o=
)3 BEolFig. 3). ¥H silica gel chromatography £
A e 283 DEF % 15 71xa 22 A|gL
e} 2 A3} white areas]*]2) retention timee)-}
rearing number & 2t} 483 [7} & FET FAL
7HRIch AL et $ickFig. 4).

Elevated plus maze test—Fig 504 X2 nle}
Z¥o} benzodiazepineA] Q1 diazepam-2 open arm o} 4]
HuUlE A|7ke] 71 Zle g Hol & gE-qF A8 v}
ehlie 7o g Bo|n 7]e} 5-HTHA w252
o] Bdox &Ae] l7l= #ht diazepamuirg &

150

DARK/LIGHT
&
2

-150 -

-250-

Normal Diazepam Buspirone S{EtoAc Ir)

(b)

25—‘

DARK/LIGHT
& @
i L

-15-4

251

Normal Diazepam Buspirone S{EteAc fr)

Fig. 3—The effects of Sanguisorbae Radix EtoAc fra-
ction in the light/dark exploration test in mice.
Treatment were given orally at the doses spe-
cified 45 min before testing.

(a) and (b) represent retention time expressed
in second and rearing number, respectively.
Diazepam, 2 mg/kg; Buspirone, 5mg/kg; Sa-
nguisorbae Radix EtoAc fr., 40 mg/kg/day for
7 days and on the 8th day mice were treated
with 300 mg/kg of the sample. n=6-8 per

group. *p<0.1, **p<0.05, ***p<0.01.

FA4& HolA wdrh Af wWehE 29 ethyla-
cetate ¥-3%9] 739 o] Bt oA UE
Bl A A& HolA] Usith ¢H Eeke
3= 7o 2 4eA m-CPP7$- open armol| A2 4
2A17k0) AAAQ AF S S 2o} ass AL
B 5 gddded 94 sle Aol vehiA] $sich
o) ®dle 5-HT FHal oF&9) shu<t 48 A3}
7ol AgA B AsEY A§ dgg A
w3 Ao §lo] A gisi M= FAE A A38HA
%3ttt

Two-way avoidance test— 322 °]43 7]&9]
aversive learning paradigm% 7§'sle] 34E<l =}
45 WRe e 250 dEst 849 A3
34 EgiE Helshe b AR e B Aert
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~
-250- Normal Diazepam  Qndansetron  fr. D.EF. fr. 1. é 10
) s
30+ O~ Ngrmml "Diazepam T Cyprohie- 10 X S(EtoAT 11T m-CPp !
20- ptadine
£ ‘°T Fig. 5—The effects of Sanguisorbae Radix EtoAc fra-
] . . . .
3 ol ction in the elevated plus maze in mice. Mean
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Fig. 4—The effects of Sanguisorbae Radix EtoAc su-

bfraction in the light/dark exploration test in
mice. Treatment were given orally at the doses
specified 45 min before testing.
(a) and (b) represent retention time expressed
in second and rearing number, respectively.
Diazepam, 2 mg/kg Ondansetron 100 pg/ks;
Sanguisorbae Radix EtoAc subfr. D.E.F, 50
mg/kg/day for 8 days(fr. D.E.F); Sanguisorbae
Radix EtoAc subfr. I, 50 mg/kg/day for 8 days
(fr. D).

n=6-8 per group. *p<0.1, *p<0.05 ***p<
0.01.
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sorbae Radix EtoAc fr. 50 mg/kg/day for 8 days
and m-CPP 5 mg/kg.

n=6-8 per group. *p<0.1, **p<0.05 ***p<

0.01.
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Fig. 6—The effects of Sanguisorbae Radix EtoAc fra-
ction in two-way avoidance test in mice. Trea-
tment were given orally at the doses specified
40 min before testing. Upper and lower panels,
represent mean latency to cross and intertrial
crossing number, respectively. Diazepam, 2
mg/kg; Ondansetron 100 ug/kg; Buspirone, 5
mg/kg; Sanguisorbae Radix EtoAc fr., 50 mg/
kg/day for 7 days.

n=6-8 per group. *p<0.1, **p<0.05 ***p<
0.01.
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Fig. 7—The effects of Sanguisorbae Radix EtoAc fra-
ction on pentylenetrazole-induced convulsion
in mice. Treatment were administered orally
1h before the mice were injected with pen-
tylenetetrazole 60 mg/kg intravenously.

n=6-8 per group. *p<0.1, **p<0.05 ***p<
0.01.
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