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Evaluation of Gastric Motility Enhancement of the Extracts and
Isolates from Traditional Medicinal Herbs

Ji-Young Hongl, Hwa-Jin Chungl, Tae Jun Choi', Yuna Pyeel, Je-Hyun Leez,
Dong-Ung Lee3, Jae Sue Ch0i4, and Sang Kook Lee'™
'College of Pharmacy, Seoul National University, Seoul 151-742, Korea
ZCollege of Oriental Medicine, Dongguk University, Gyeongju 780-714, Korea

*Institute of Bioconvergence Technology, Dongguk University, Gyeongju 780-714, Korea
*Department of Food Science and Nutrition, Pukyong National University, Busan 608-737, Korea

Abstract — To identify potential gastrointestinal prokinetic agents, water and 70% ethanol extracts and isolated compounds
from 41 different traditional medicinal herbs were evaluated for the stimulation of gastrointestinal (GI) motility in vivo. Of the
41 water and 70% ethanol extracts, 12 extracts were found to enhance GI motility activity in mice by more than 10%. The 12
extracts are as follows: Atractylodes japonica (root), Crataegus pinnatifida (flower), Aucklandia lappa (root), Inula helenium
(root), Cynanchum wilfordii (root), Chinese Liriope platyphylla (root), Codonopsis pilosula (root), Glehnia littoralis (root),
Pinellia ternate (tuber), Agastache rugosa (aerial part), Angelica decursiva (whole plant), and Peucedanum praeruptorum
(whole plant). In particular, the extracts from Atractylodes japonica (root), Cynanchum wilfordii (root) and Angelica decursiva
(whole plant) have demonstrated the highest GI motility activity. In addition, 26 isolated compounds from the medicinal herbs
were tested, and 8 isolated compounds were found to be active. They are a~ionone, f-ionone, frans-caryophyllene, cedrol,
methyl-3,5-di-O-E-caffeoyl-quinate, lobetyolin, oleoyllinoleoylolein and cis-jasmone. fionone from Aucklandia lappa (root)
showed the most potent GI motility activity. The active traditional medicinal herbs and isolated compounds might be ther-
apeutically advantageous in the treatment of GI motility disorders.

Key words — Traditional medicinal herbs, Gastric motility, Atractyldoes japonica (root), Cynanchum wilfordii (root), Angelica
decursiva (whole plant), Slonone
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Al g gl that] R F = RIS o)§
st} 978H 25 3 855 AEUT B AFidMe
FEH w2t & F=E(aqueous extract) 70% ol ek
FZE (alcohol extract)ell gk 91744 59 HslE A&
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root), EE-(nula helenium, toot), B (Cynanchum
wilfordii, root), %= &5 (Chinese Liriope platyphylla,
root), B4H(Codonopsis pilosula, root), B-AMH(Glehnia
littoralis, root), R¥8H(Pinellia ternate, tuber), 23 (Agastache
rugosa, Aerial part), A}3+7 S (4ngelica decursiva, whole
plant), WS35 (Peucedanum praeruptorum, whole plant)&
F3gE 12F0lH BF foFQl 1 &5 3 E48E
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(300 mg/kg)lX Z+7F 120.5%%F 123.4%2] ©l5& kel |
Eh As] Hold 913 o5 3 &%) ERlFUe
] 53] oflghE FEEN B =2 550] LERITH Table
D). Ml geEQl ERde] & F58 % oleks FEE(300
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o] Uehtor ofghs FEES] o] 53] =2 Fe
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Al et 212 983 5 x4 #oste S Aol
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Table I. Effects of traditional herbal medicines on the enhancement

of gastric motility

189

Ol EE (%)

Bl 91287 R L A N
100 300 100 300
LS Atractylodes japonica Koidzumi RT 103.1 113.2° 96.4 103.0
e Atractyldoesmacrocephala Koidzumi RT - 107.6 - 105.4
23= Atractylodes chinensis Koidzumi RT - 105.6 - 104.6
AR} Crataegus pinnatifida Bunge var. typica Schneider FR 104.1 114.0" 101.8 105.3
A3k Chaenomelis lagenaria (Sweet) Nakai FR - 108.6 - 106.7
3} Aucklandia lappa Decne RT 1051 1205 11155 1234
ERE) Inula helenium Linne RT 1023 11517 1168 127.0°
L BN Cynanchum wilfordii Hemsley RT - 108.4 - 129.0°
H7] Sinomenium acutum Rehder et Wilson TB, RT - 98.8 - 97.9
Abz0l Zizyphus jujuba Miller SD - 105.3 - 106.3
12183 Alisma orientale Juzepczuk B - 101.5 - 98.6
23 Citrus unshiu Markovich FR - 98.7 - 99.8
371y Citrus unshiu Marcow FR - 100.7 - 102.6
= v} Gastrodia elata Blume TB - 103.1 - 98.6
Fda= Chrysanthemum indicum Linne FL - 843 - 71.8
Ab=E Dendranthema boreale (Makino) Ling ex Kitam. FL - 98.7 - 108.8
=3} Chrysanthemum morifolium Ramatuelle FL - 104.6 - 93.1
LRSS Liriope platyphylla Wang et Tang RT - 77.0 - 85.8
=4 uEE Liriope platyphylla Wang et Tang RT - 105.6 - 112.7
A} ul ) Morus alba Linne RT - 100.5 - 86.5
oJo]e] Coix lacryma-jobi Linne var. ma-yuen Stapf. SD - 76.3 - 87.6
oA Codonopsis pilosula (Franch.) Nannf. RT 1056 11200 1156  121.7
PSS Adenophora triphylla var. japonica Hara RT - 104.9 - 102.4
B Glehnia littoralis F. Schmidt ex Miq. RT - 112.5" - 111"
(=l Codonopsis lanceolata (Siebold & Zucc.) Trautv. RT - 89.9 - 105.7
FAp | Platycodon grandiflorum A. De Candolle RT 100.5 102.4 101.3 107.0
Al |} Peucedanum japonicum Thunb. RT - 78.0 96.8
w3z Saposhnikovia divaricata Schishk RT - 822 - 91.5
5] B} Glehnia littoralis Fr. Schmidt ex Miq. RT - 85.8 - 97.4
2= Asparagus cochinchinensis Merrill RT - 100.0 - 66.5
Z2 AE%E  Asparagus cochinchinensis Merrill RT - 77.1 - 70.3
n}a} Pinellia ternata Breitenbach TB - 121.5° - 89.8
HNIA Arisaema amurense Maxim. TB - 71.0 - 84.3
=43k Agastache rugosa (Fisc.r et Mey.) Kuntze AP - 117.9° - 923
g=ek Pogostemon cablin Bentham AP - 90.4 - 105.2
== Akebia quinata Decaisne ST - 96.5 - 94.1
Ex Tetrapanax papyriferus (Hook) Koch ST - 97.7 - 103.3
2429 Perilla frutescens Britton var. acuta Kudo LF, TW - 86.6 - 99.1
= 2}AY Perilla frutescens Britton var. acuta Kudo LF, TW - 99.5 - 99.9
2A3A 5 Angelica decursiva Franchet et Savatier WP - 131.2° - 110.2"
W AS Peucedanum praeruptorum Dunn. WP - 116.4" - 91.8

'BLo): RT (root), FL (flower), FR (fruit), SD (seed), TB (tuber), LF (leaf), ST (stem), AP (aerial part), WP (whole plant), TW

(twig)

*: p<0.05 indicates statistically significant differences from the control group.
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B 53 AGCEZNY AHEE Bosh, 94k 4l
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N FE&AE o8 sl 9 25229 755 &

FoEFog 7*32}/\] Atk Ry EetY 2 AxAs) 3
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121.7%9°] o5& 7»%3. UERHTE o]&jel BlagkekalQl &
Abpke] &3 oﬂ B FEE(300 mgke)= 2+ 112 0%9}
121.7%2] °|'5& #S UEllo] 914 &5 53 =
YEFSTH(Table 1). o]& st AF+ZA 3= 7129 A9
ool kY] P A A A et ARt o
K=

AstAd &5 vuE] ZH(Umbelliferae)oll £3F= vt U=
Angelica decursiva Franchet et Savatier®] ¥2]E AE-3h=
7)1—&17) 7%,];:}, ‘GHO:‘Z]'—Q—IS) hi):) O}Hg} 4&7;31—5‘3_1'4@%3‘5 &7}
ok, gaeix], AgH &g Sol muEith” B Ay
I A3t 5 ] 3 oekE FEE(300 mgkg)S FoIA] 7}
7} 131.2%2F 1102%9] ©1'5E 7S LeRfo] Bl
QI WISt ST 9P o5 F3 a50] FElo] A4 U
Efton 53] & FEE9] @40 90 =2 AR v
ERSTH(Table I). Wb Aspd sl wisbdse) 948 &
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o[r’

OFO
M o O

trans-caryophyllene

x

OH |

OH
lobetyolin

cis-jasmone

Fig. 1. Structures of active compounds from traditional herbal medicines on the enhancement of gastric motility
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T 5 Ko Host=A s
2 setEel tig g o £ 555 & ﬂo =g
A3 A3} Table 1o VR vle} o] Egkojx] 2|9 o
ionone, /ionone, trans-caryophyllene, cedrol, Zr=tol| A &
2] ¥ methyl-3,5-di-O-E-caffeoyl-quinate, 33tollA] 2] &
lobetyolin, ¥F&tell 4] 2] ¥ oleoyllinoleoylolein, Z&Fol 4]
249 cis-jasmone 33ES X33 859] IJ3EES 30 mg/
kgo & A 2]A] 10% ©)d o] FE°] S7FeFith(Fig. 1). ©]
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sl 459 S-S 30 mgkgE ATA] 20% ©)d olFE
o] Z7}81910H SiononeS 30% ©]4 o)F-Eo| Z7lsk]
7}74 o o]xh,]- = &x] 58 o H—E}ﬂ]mﬂ— :/_gb_ a-
ionone, Aionone, lobetyolin 10 mg/kge] & T =
10% ©1’de] ol5& S7He UERlo] 21291 &/do] &1l
=3t

E3Fo] 9 Aol A& a5 oY AEEE F
Fei Lot FAA A8 2ok o WnE sk
o}, E3RlA E2]E a-ionone, Bionone, frans-caryophyllene,
cedrols E3Fsh= 459] SI9HE-2 30 meked] T2 T
A 7zt 124 9%, 130.9%, 117.4%, 120.4%2] OIEE—% u
E]-IHUJ] l.:1: o]_,_;d og = h—_o O]Z]—J,]- 'rE & }5‘.}—5

L}E}L” TH(Table II). arionone®} Biononed ©]%Z 3ol

Table II. Effects of isolates from traditional herbal medicines on the enhancement of gastric motility

ol FE (%)

e =dn 10 mg/kg 30 mg/kg
&k o-ionone 113.9" 124.9°
S-ionone 118.9° 130.9"
trans-caryophyllene 105.6 117.4"
cedrol 108.0 120.4°
7= linarin 102.6 97.1
luteolin 103.7 97.4
cynarin 98.4 100.1
cynaroside 97.4 98.7
methyl-3,5-di-O-E-caffeoyl-quinate 108.3 119.1"
A} amygdalin 923 102.1
lobetyolin 110.3" 119.2"
A7-stigmastenyl-3-O-,B—glucopyranoside a~spinasterol-3-O-4-D- 105.6 108.9
glucopyranoside
palmitic acid 95.3 104.1
methyl linoleate 92.6 91.9
linoleic acid 924 93.2
w5} 3,4-dihydroxybenzaldehyde 83.9 97.9
2’-deoxyadenosine 92.1 88.4
oleoyllinoleoylolein 106.3 122.6"
methyl oleate 102.8 101.0
3k caryophyllene oxide 92.9 94.8
[S-caryophyllene 91.8 94.7
l-menthone 91.2 96.8
cis-jasmone 104.0 113.4"
acacetin 102.8 100.6
ARA} rutin 94.7 -
213 neoponcirin 103.6 -
R T 22 motilin (500 nmol/kg) 1249
LAY =+ atropine (5 mg/kg) 84.2

"*: p<0.05 indicates statistically significant differences from the control group.
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AA7E deldt o g @A=A FA o] iAol Ao g
717F o] AFH7EQ AgE AAgHT g olF ﬂ“
ionone- _%]—CL 60101—, ’(’5]—%03]1:‘101 6LE]A§ = 6L0ﬂz %%
ETFEE vhFeE AE| g o] W A|AL Sl %’4@ EFCﬂh
FES wy ok gy ofy o 9% X B
of thet il glom 2 AR v & of SRionone>
Aoz 88 &5 2] A8 AR NEE Ths
A 7L lom Sko ' 9 5 X3 HEE A
Al 871 A7 B Ao R AAZIT
= 2 8E E2¥ methyl-3,5-di-O-E-caffeoyl-quinate
< R F4 FES AT AKY BaAol] mEd s
o] oehgZozRE R om® B AT A3} 30 mg/
kgt 10 mgkg® = Fof Al ZHF 119.1%%} 108.3%°] ©l&
E WS UEfo] sEoEHoE 9 258 Fsk=
7o & 1L ATH(Table I1). &L} Table 1o Vepd uhe}
7¥o] 7o) ek 5L A &= =2 aFo] v}
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kge] 7O 2HE] 150 mgo] =Tk B E nlol] w}
2 2ol Fol ostel 4Fe NS F2E g
£% Ao 2 9 VAA B R0 oA
FAollA E2]E lobetyolin® 10 mg/kgdt 30 mg/ked] &
T2 Fo Al Z7F 1103%9 119.2%2] ©l6& S YEt
YAtH(Table 11). Lobetyolin> $Hefzl] #2 ws) A A
A Barxol] w2 ko] A Aol HarEo] gle
™ 001%] B& FFL e o= Yepgeh” 2ey
A7 S35 el 9 5 A e DA g
Bl A E A9 BuE wph glek ¥ Aol
lobetyolin®] #1°d# &5 £ &S A5 Hilshs Hfol
W 53] o] &2 FaolA Eeld b sigheol Hlsted]
7P =2 g &5 5% 258 YERNTE Lobetyolin
l % FE3F A7 AR Baaol] mad mgE

Fhopx
=253 Bevt 5o oers 2250 g%%%
vsle] o =2 9IS o5 =X
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W AoR Hol Fate] 94H 5 % G50l ”“6”?—-‘?*
;q FEE7o9] lobetyolln«] 4 oﬂ ,]-6]- A Ao Z _ZI_ZJE]E].
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Fol Al 1134%9] o5& #o=E Fo3 4 &5 =
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X, | 52 oFe)2he-3} A e et
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B 91F BHlE 105 288 Feth RuEnk =
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