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Antagonistic Activities of Several Medicinal Plants on
Serotonin-Mediated Actions
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Abstract— Serotonin (5-hydroxytryptamine, 5-HT) has been known to have peripheral actions as well as central
actions. Recently physiological roles of 5-HT as a central neurotransmitter have been studied in detail and
this is a subject of the present study. Plausible central actions mediated by 5-HT receptor seem to be a
control of appetite, bring about psychiatric disorders such as anxiety or dementia, and migraine headache.
In this study, thirty-five medicinal plants were tested for their antagonistic activities to 5-HT mediated actions.
Through the preliminary screening, methanol extracts of three medicinal plants (Saussureae Radix, Sanguisor-
bae Radix and Xanthii Fructus) were shown to possess relatively specific antagonistic activities to 5-HT media-
ted ileal contraction over acetylcholine. To futher investigate the central antagonistic activities of the selected
plant in wive, m-chlorophenylpiperazine (mCPP) which is known to be a 5-HTc receptor agonist was injected
to mouse to induce an anxious and/or hypolocomotion states, and also social interaction test, which was based
on the method described by File (S.E. File, 1980), was performed to see whether ethylacetate fraction of
Sanguisorbae Radix methanol extract possessed a specific anxiolytic activity.

Keywords [ ] serotonin (5-hydroxytryptamine, 5-HT), anxiety, mCPP, social interaction.

A 22 J(5-hydroxytryptamine, 5-HT)-& 98 A14%=
F2 AR EEoigith Z, A9 & 5-HT=H10
mg)E 2F 90%7} enterochromaffin celld)) &ajslw] v}
MR DA 25 G A oA LA E 2 9lvHEssman,
1978). &Fvw]2& ApAle LSD(Lysergic acid diethyla-
mide) 2 o} #FzbA|So] 5-HTeF 7xAH o2 FAbsEL
EZF o]Fe] 5-HTell 93 HE&Z #5342 AAsh=
st 98 ez 9ltiGaddum, 1953 ; Woolley 2
Shaw, 1954). & oA He LSDe #7}zlfo] 3]
WS 5-HT9 A4 7} sleelzle 44w g4 5-
HTe] ¥ AAHALEAZA L] g Bt o7} o
A Holeh AAZ = o] 5-HTe-e A9 1-2%%F 2}
At 2 ARAQ Jgol i Fode A% 2T
S tHGreen ¥ Goodwin, 1985). =& 5-HTAI AL x
ao} ¥z QAFF9 Foli-o] 9)X)3%F raphe nucleit

*To whom correspondence should be addressed.

77

TAZHE ok 2/3 AAANZE A, d¥ 2, M
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= oxoA & F 2z delA AW efE
gto] S-AF wreie £A42 ol ¥ AES
Ao AMssith

oo H|ZE : 3552 FhekAl Zhzel wiste] 200
3ty AAE = vekgE 347H 33 FHFE
Foldaal L AerEslel A 252
et =k A4, Aol E|a FEIS rekd FF
B tale gule] 2] wmEl o olAHelE,
Hele W Exog zzt Eysigon, ItH Af4
Ao t}A] 1kgs #H 3l Scheme Io| ule} F3553
& 747t FE2EFL AP wel AFE FA st
Apg-8hodch
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WA sk $5atge2E ol FFE3, AESAA4 2
g 7gy A Fo] #2EE Aoz d#A Qlch
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Sanguisorbae Radix (1 kg)
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for 3hr, 3 times
evaporation

MeOH Ex (230 g}
H,0 :EtOAc=1:1
l l

EtOAc layer H.O layer
evaporation BuOH
|
EtOAc layer(53 g) BuOH layer H:O layer

!
BuOH Ex(71g) H,O0 Ex(103 g2)

MeOH:CHCl; (1:24—1:3)
Silicagel column chromatography

Fraction A—+M

Scheme 1. Fractionation process of the MeOH extract prepa-
red from Sanguisorbae Radix.

Ao IR eFA A TF] P& FAFY] &olsHAl
shiel.

A¥AYd e 1627 H2AA2] AFHE FE cageR
&7 3, AA At Werg F2E9 L0833 400
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rheath$ % st T ARBUS APFE &
ZAeoistd A} fREEd ole FERAEAT o
3 AT e 7iglehe ALz dHA ok £
Ao e 5-HT FI2 opr1=E Akl d3l A,
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Table L. Inhibitory effects of thirty five crude drugs on cont-
racting response of the isolated rat ileum

Sample Inhibition(%)

(1073 g/ml) Ach 5-HT
Acanthoparncis Cortex 100 - 78
Acori graminei Rhizoma 100 88,
Albiziae Cortex 8 12
Amomi Cadarmomi Fructus 91 84
Amomi Semen 94 90
Arisaematis Tuber 100 66
Astragali Radix 100 34
Atractylodis Rhizoma alba 60 48
Aurantii nobilis Pericarpium 100 100
Bambusae Caulis taeniam 23 9
Carthami Flos 100 57
Cimicifugae Rhizoma 11 9
Cyperi Rhizoma 100 100
Dioscoreae Rhizoma 100 0
Euryales Semen 13 5
Forsythiae Fructus 91 39
Ginseng Radix 100 72
Glycyrrhizae Radix 48 31
Longanae Arillus 100 0
Lonicerae Radix 100 57
Lycium Fructus 32 5
Mori Ramulus 18 0
Nelumbo Seed 15 10
Nepetae Spica 100 100
Pinelliae Tuber 89 8
Polygalae Radix 65 0
Polygonati Rhizoma 100 15
Sanguisorbae Radix 58 100
Saussureae Radix 66 100
Schizandrae Fructus 100 83
Scrophulariae Radix 94 95
Siegesbeckiae Herba 100 98
Torilidis Fructus 88 77
Xanthii Fructus 22 74
Zingiberae Rhizoma 100 84

Ach © Acetylcholine, 1077 g/m/
5-HT : Serotonin, 1077 g/m]

=4, mCPP-#% hypoactivityell & dataste] 2
= &5 7o) Cage crossingell 9l¢] AATE 41+
4.23]9] 2-F5Fg Bl ubd mCPP §o 272 5+2.1
32 AA PFE3 g8 ehfigl e 353 24
D Folx} WS FHEY 7 oAolAHolE ZH3
400 mg/kg FoJo-2 18+ 3.2, 19129 ¥ 15+ 2332 A
el Blsl o3k Y553 gl g ddanE
BRAL, 75 o AAFAATe M= AEEF oA
ZAAAE Mo} FAL gk

rearing®l| glolME AAF2] 38+ 433 ¥)&] mCPP
5 mg/kg Fol HRTFL 72332 £57]% JAES
Hyiom, o185 A Fod F(o] A oA H o] E5)-2 p<0.01
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Table IL Inhibitory effects of each subfraction of three crude
drugs on contracting response of the isolated rat ileum

HAds]

Table M. Effects of each subfraction of three crude drugs
on the hypoactivity induced by mCPP (5 mg/kg, ip.)

Sample % Inhibition
(1072 g/mi) Ach 5-HT
Saussureae Radix
EtOAc fr. 39 93
H,O fr. 55 84
BuOH fr. 67 87
Sanguisorbae Radix
EtOAc fr. 33 81
H,O fr. 57 33
BuOH fr. 63 93
Xanthii Fructus
EtOAc fr. 27 67
H;O fr. 52 65
BuOH fr. 55 73
Ach @ 1077 g/ml
5-HT : 1077 g/m/

2 p<0.059] #-2J3 rearing £57]%% HA1=-4-9] 72
EJ%'— vellgich 7el o AdFd T loMm
rearing +%71% AAA 4o s dgaAE Eyont
At w2 oA ek

34, feeding boutse] 91} mCPP FoiF& 2.2+0.3
3= zq*o”}"ﬂ vla] FAAA Bt dAsA gaH
Row EE - 9 Aoz wekd FEE9 3
obAl vl ¢] 2 £2% 400 mg/kg FoIToll 3eIM 27 p<
001 % p<0.059] #9& 2443 A5 Zrlasds
e ok

=&t o FoFE cyproheptadine 3 mg/kg 532 cage
crossing, feeding bouts ¥ rearing %o & p<0.01

% p<0.018] fol4 o $E71F #A P AaER
482 vhehhgloh

Fﬂrﬂ/ﬁ mCPP 5mg/kg T2 0% fFE5 2
A2oyA E hypoactivityo] W& @23, x5 2 ez}
Hghe FEHE9 LuEHAS(53] odAotAHclE £
55)-— mCPPE % hypoactivityol] Z3&EI=E vie}t

+ Ao Alzsac(Table ).

Al#), 5-HT hypothermia 2 diarrheayk-g-¢l| gt
ZAgrarg-0] Aales o337 e} AF e 5-HT 5 mg/kgs
7 Foisld 2AA-&o] 2.3~29C sl Zhslele]
o) AAslR-Y] deAFF F95 ASste] #F ¥3

s, g Buls) e @ v sk whgo] uehd
Aol WelAA He Aoz YA ok

5-HT 5mg/kg FoI% A AAALL 34703
T2 dejzlon, A4 A FEFY Ao H | E
Lo EEE Y E, Fuhd Lnjid % 400 mg/kg T3¢
o8 Fol 158 %o 365+0.2 % 35.8% 0.3, 356+02
CE 74 A5H.eH, x ?oﬂ H]# p<0.01 H p<
00528 BAAoZ f-o% A7tst JAALTAE ek

Dose Frequencies/20 min
Sample . .
(mg/kg) Cage Rearing Feeding
crossing bouts
Normal — 4142 38+ 4.3 111+ 2.3
Control(mCPP) 5 5bt21 7+23 22103
Saussureae Radix
EtOAc fr. 400 18+32 19+ 2.1* 7.8+ 1.3**
HO fr. 400 16+42 16+ 31 44+2]
BuOH fr. 400 12+31 16+22 3.3+24
Sanguisorbae Radix
EtOAc fr. 400 19+29* 18+31* 7.8%X 1.3*
H:0 fr. 400 11x25 14+25 51+21
BuOH fr. 400 12+43 15+ 28 5.6+ 1.5
Xanthii Fructus
EtOAc fr. 400 15+23* 1627 61t 1L7*
H;O fr. 400 1138 12+21 42+ 15
BuOH fr. 400 15%44  16*+32 43+ 1.1
Cyproheptadine 3 38t 45" 271 3.8 174 2.6%*

Each value represents the meantt SE. of 5mice. Activity on
placement in an observation cage for 20 min was scored after
mCPP injection. *significance compared with control data.
(*p<0.05, **p<0.01, ***p<0.001)

aet B2 2 Aol ety F2E9] 7 4 2L
Fo{TE Fof 155 Fe A2713t dAEIE ey
e A=A ekolrh

Ll 1:]1_7;-_0_}“ cyproheptadine HCl 3 mg/kg 572
F-of 158 ¥ p<0.059 FAYs A273 IAE
#-2 ehdiglch webs 5-HT b mg/kgFodz A4bsl
F2pFol o8] obr|HE A&7} ASel oie 3%
Aok Wet-g FE5E9 oAolAHolE S| IEE F
Ao oHolAHelE REzo 7}71— 7kgr A&7kt
AR &7} QAHE e o]+ 5-HT 23kl cyprohep-
tadine®} 7}gF ALzkel AAzLL el AR
o] 5% A ol AolAH o) B F-HEE 53] FFd gt
Aol A8-& zhE 7o R AlmsfAltiFig 1).

e dAlghgol o) ZHekabe-g dundg, W3-
diarrhea score 2.4+ 0528 AAld] 7173 AdraAFE
EAH e, FESE fge FEFEY %—“H—r-s—‘]l 400
mg/kg FAT ZF7F daTel vls) p<0.05 % p<0.01
o EAALE {3 HAF dAEH}E ‘-]rE]"'HS’dU} "‘
o)z} wetg FEE| S EESE Rl 5-HT f=
Aatel & JAERE ey ot Fogk Zns 9
AR sk T AH vekg FEEL] SuEFEe
5-HT -+ AA} vb-gof djsf Febg 3 353 400
mg/kg Tc’f]i )2l Hl& p<0.059] F43%F dA}
AR &S VePd whe, o AolAH o] E F¥F-& A}
A BT AdPA R F-2942 fisdch HEGFEE 5-HT
Zs}ekal cyproheptadine HCl 3 mg/kg o3 0.7+



S5 Mot
a8

———

O

S 37 4

o

=

3

—

o

-

@

O ag 4

E

@

—

©

et

o J

Q

e as

34 T T T —T
] 15 30

Time (min)
Fig 1. Antagonistic effect of ethylacetate fractions of three
selected crude drugs on hypothermia induced by 5-HT injec-
tion. —— Normal, —&— Sanguisorbae Radix, —#-— Cont-
rol, —m— Xanthii Fructus, —{— Saussureae Radix, —O—
Cyproheptadine.

Table IV. Effects of each subfraction of three crude drugs
on the diarrhea induced by 5-HT(S mg/kg, ip.)

Dose . . Inhibition
Sample (gkg, Do) Diarrhea index @)
Control - 24+ 052 -
Saussureae Radix A
EtOAc fr. 400 0.9£ 0.31* 62.5
H;0 fr. 400 0.3% 0.27** 87.5
BuOH ' fr. 400 0.4+ 0.24% 83.3
Sanguisorbae Radix
EtOAc fr. 400 1.0+ 0.28 58.3
H,0 fr. 400 07+0.21* 70.8
BuOH fr. 400 0.6+ 0.20* 75.0
Xanthii Fructus
EtOAc fr. 400 2.0+ 043 16.7
H;O fr. 400 12+ 042 50.0
BuOH fr. 400 1.4+ 0.39 41.7
Cyproheptadine 3 0.7t 0.33* 70.8

Each value represents the mean + S.E of 5 mice. 5-HT(5 mg/kg)
was injected intraperitoneally 15 min after oral administration
of test sample, Diarrhea was measured at 15 min after injection
of 5-HT. Diarrhea index No.: 0: normal, 1: slight deformed, 2:
little diarrhea, 3: diarrhea.

*Significance compared with control data(*p<0.05 and **p<0.01).

0.339] AARR|ER F47 A s Ve
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Fig 2. The effect of Sanguisorbae Radix on social interaction
in mice under high light unfamiliar condition. 1. Pair of mice
were tested under high light unfamiliar condition 2. Pair
of mice were tested under low light unfamiliar condition
3. Pair of mice were treated intraperitoneally with diazepm(l
mg/kg) 4. Pair of mice were treated intraperitoneally with
ondansetron(10 ug/kg) 5. Pair of mice were treated intraperi-
toneally with Sanguisorbae Radix 40 mg/kg/day for 7 days.
On the 8th day, mice were treated orally with 300 mg/kg
of the same sample 6. Pair of mice were treated orally with
Sanguisorbae Radix(500 mg/kg) *p<0.05 and **p<0.01.

teraction & 827k} &7} low light unfamiliar condi-
tionol] ®l3| A high light unfamiliar conditiond}elA]
Ho} @A) 7}t Z1.e & Bol high light unfamiliar
conditionoll A anxiety7} -fibslo] AFEE7Fe] social
interactiono] 1A% Aolgh #dEle] o] Fz3}elA
tzebEEe FEohat g A {9 gEgEES vl
ZA A sl ot

TzAlARop 2} 2534744 BASAGE Ao
etz HZ dwizl 5-HT; &3 Z3A <l GR3803ZF
(Jones =, 1988) 10 pg/kge}t benzodiaz pineAl A7t
A4l Diazepam 1 mg/kgS tj2FER 27h] Fofs}
a2 3} high light unfamiliar condition .2 o} &
otol] gt Al wlwtE FE2E2] JAolAEe]E £
29 288 vlw7dA3tgd) high light unfamiliar con-
ditionel| A ZT-& 46.0£ 5.5 sec? social interaction
28 A7F8 Hel Wk A wieke FE5EL] ool
HolE B3E 40 mgkes 7Y &% B FAg
F 84AF = ¢ 300 mg/kgd 7TFA % L low light
unfamiliar condition®] 4] B.<l social interaction®} -
Vg 856179 ARER AXY vt AL el
Bl A atgo] =hF Ao AlaEe, ¥H T2
AAEZ 500 mg/kg ATE @GAdLF FoA] dlE2T
high light unfamiliar condition®} ¥z =Hrl2
atol7l gle ALE Heoli A4 oAeopAEelE 8
29 Mgl B0 TS FoAROE HEFYE
B} #A%E Hola gk
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1988'd Brewerton §2& 3-&°F<l trazodon®|
thA}E-2] m-chlorphenylpiperazine (mCPP)o] 5-HT
T8 F 53] Leyo Aeaql a549S ey,
mCPPE AlollA| Fo3tiSd d5FE5 fAkst 7
55 op7|d)e A4S Rtk 5-HT o T84
Mol de] EE3w E3] HHed-E A4ske= cho-
roid plexuse] ©heF EA)ge). 2 IE] 5-HTc 54
A7} FFAN7ANA el oe] A HalEe] &
B2 gl mpepy o] FFA7 A F) o] 547}
AAE ] 91§ 5 Ee] R HA(kernett 2 Cu-
rzon, 1988), o] <& A=Al iAo spd-L-
FFAAA FER MY sFsAdE AR slok
o 2% mCPPE APFEFo| Foshd SA1E A3 ]
AHhypophagia)2- o ZltiSamanin 5, 1979). &
Ao tZzekFZ2 A}E-3lel cyproheptadine-2- H]
A Aql 5-HTZ AR A2 oHo]e] lefa] 4]
437 BHoR AM-HZ|E sh 1 Akge] Ald A
o]7] R-sled ARgol] ofefze] glck AdA 4l 5-HTyc
Z& A= 2174 A-4-2-H(anorexia nervosa)®| A4 2
Abgo] 7hed Zlelvh Egk 5-HT ¢ w83 T,
oA, Zhids-e] HAAF fFoEe AR
&2 i Charney =, 1987 ; Zohar % Insel,
1987). cyproheptadine®]+} methysergide & AA| =
AP FEA FELEAE RF 9=d(Chopin
2 Briley, 1987), o5 94| & G&Ald d&A o]
Z3te] o2 X AEE ufel B A=zl
oFFe] te] ZIEI gick

ARl A AzEdL 7 ago] FHYste] 7h7ke]
Ae)2Ha-g Ao g A B2 Al A
o] fA @ozjzle AZE AZEWE dFshe
w@o AFAE Alo]d] o}A] =gto] @& 3lr} 3l
Ank AF FHds 548 5-HT obd 5847} o
A zhzte] 4Ae B} Ad=Adel dIA
FEXA 7} o) 5w 5-HT systemol] Ax 7)o
2 v Holke gy sk

Table Vel Z+ ZAS] AMZEd gt F3
dx ZAgaIAY vE vehd Ao Af o Aol
to]E 2329 cyproheptadined E£F3e] T}lE
ZAAl Bl F-Fo gt Y53 AYA AP A4S
Hol3 9lv} 3 social interaction testE o]-83F
et 23 A APqME, A oAeolA o=
FH S A7 AlS FALFE 44 A F 7] intera-
ctiondle A|7He &A3F A-9-7} diazepam Hrti:
238 FL 39 EFHE Ve ACKFig 2).

Goz vr} Alstel erEAsh AR
fAFg anxiety modelg ¢ ¥Hg £ siste] A
dAolAeolE BEZe T HE FEE HEe FH
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Table V. Blocking activities to central (hypothermia and diar-
rhea respectively) and peripheral serotonin-mediated actions
of each subfraction of three crude drugs

% Inhibition
Hypothermia Diarrhea Central/Peripheral

Sample

Saussureae Radix

EtOAc fr, 7.1 62.5 011
H:O fr. 214 875 0.24
BuOH fr. 14.3 833 0.17
Sanguisorbae Radix

EtOAc fr. 64.3 22.3 2.88
H:O fr. 353 70.8 0.56
BuOH fr. 321 75.0 043
Xanthii Fructus

EtQAc fr. 32.1 16.7 1.92
H;O fr. 286 50.0 0.57
BuOH fir. 25.0 41.7 0.60
Cyproheptadine 50.0 70.8 0.71

5-HT was injected 15 min after oral administration of test sample.
Body temperature and diarrhea were measured at 15 min after
injection of 5-HT.

sle] 7129 anxiolytic agent® o} F-zfo] Hy F
A7} F ABAZ Mdsled 720 e AREAR
(lead compound)E W73tz gl

ALY 2

2 oQTE Ag dRa A A AT A
Aol ols) 9 FRHRQCEZ A 97| ol FA=T

=

rok

Chopin, P. and Briley, M. (1987). Preclinical Strategies in Psy-
choparmacology Abst. 5p.

Charney, D.S., Woods, S.W.,, Goodman, W.K. and Heninger,
G.R. (1987). Serotonin function in anxiety and Effects of
serotonin agonist mCPP in panic disorder patients and
health subjects. Psychopharmacology. 92, 14-24.

Dahlstron, A. and Fuxe, K. (1964). Evidence for the existence
of monoamine-containing neurons in the central nervous
system. Acta. Physiol. Scand. 62, suppl 232, 1-55.

Essman, W.B. (ed.)(1978). Serotonin in Health and Disease,
Vol. 1. Availability, Localization and Disposition. Spectrum
Publication, Inc., New York.

File, S.E. (1980). The use of social interaction as a method
for detecting anxiolytic activity of chlordiazepoxide-like
drugs. J. Neurosci. Methods, 2, 219-238.

Gaddum, J.H. (1953). Antagonism between LSD and 5-hydro-
xytryptamine. . Physiol. (Lond). 121, 15.

Green, AR. and Goodwin, G.M. (1985). A hehavioral and bio-
chemical study in mice and rats of putative agonist and
antagonist for 5-HT; and 5-HT, receptors. Br. J. Pharmacol.



A
=

84, 743-53.

Jones, B.J.,, Costall, B, Domeney, AM., Kelly, M.E., Naylor,
RJ, Oakley, NR. and Tyers, M.B. (1988). The potential
anxiolytic activitiy of GR 38032 F, a 5-HT; receptor antago-
nist. Br. J. Pharmacol. 93, 985-993.

Kennett, G.A. and Curzon, G. (1988). Evidence that mCPP
may have behavior effects mediated by central 5-HTy¢ re-
ceptors. Br, J. Pharmacol. 94, 137-147.

Samanin, R., Mennin, T., Ferraris, A., Bendotti, C., Borsini,

Zyote| o M=EHsg 83

F. and Garattini, S. (1979). m-chlorophenylpiperazine: a _e-
ntral serotonin agonist causing powerful anorexia in rats.
Naunyn-Schmiedebergs Arch. Pharmacol. 308, 159-163.

Wooley, D.W. and Shaw, E. (1954). A biochemical and phar-
macological suggestion about certain mental disorders.
Science. 119, 587-588.

Zohar, J. and Insel, T.R. (1987). Obsessive-compulsive disor-
ders: psychobiological approaches to diagnosis, treatment
and pathophysiology. Biol. Psychiatry. 22, 667-687.



