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Screening of the Acetylcholinesterase Inhibitors
from Water Extracts of the Medicinal Plants
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Young Jun Park, Tae Eun Kim', Moung Dong Kim', Byung Hun Jeon*
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Over the past decade there has been a resurgence of interest in botanical products for their medicinal
uses. This present study was designed to screen medicinal plants for the treatment of brain diseases such as
Alzheimer's disease or aging. We tested the effects pf the water extracts from 41 species medicinal plants on
acetylcholinesterase (AChE) inhibition and antioxidant activity in vitro. Among them, Euodia rutaecarpa, Rubus
coreanus, Achyranthes japonica, Morus alba, Salvia miltiorrhiza, Liriope platyphylla, and Rheum palmatum showed
relatively AChE inhibition potency over 80%. Among the 7 medicinal plants investigated, E. rutaecarpa showed an
25%, 65%, and 93% inhibitions on AChE activiiy at 2.5, 12,5, and 25 ug/m¢ of the extract, respectively and was
found to be one of most potent AChE inhibitor. The water extracts from 4 species (E. rutaecarpa, R. coreanus, A.
japonica, and M. alba) were tested on their antioxidant capacities using radical scavenging effect against ABTS ",
Among the 4 medicinal plants investigated, both R. coreanus and E. rutaecarpa showed significant antioxidant
capacity. Therefore, E. rutaecarpa and R. coreanus are expected to ameliorate the clinical symptoms in
Alzheimer's disease due to significant AChE inhibition and radical scavenging effect.

Key words : Brain disease, acetylcholinesterase inhibitor, antioxidant capacity, medicinal plant.
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Fig. 1. Structure of acetylcholinesterase
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Fig. 2. Colorimetric method of acetylcholinesterase activity
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Table 1. AChE inhibition activity by the hot water extracts of
traditional medicines

Inhibition activity

Herbal Name Scientific name %)
Fructus Euodiae Euodia rutaecarpa 3
Fructus Rubi Rubus coreanus 8
Radix Achyranthis Achyranthes faponica 87
Fructus Mori Morus alba 87
Radix Salviae Miltiorrhizae Salvia miltiorrhiza 8
Tuber Liriopis Liriope platyphylla 83
Rhizoma Rhe Rheum palmatum 4]
Flos Lonicerae Lonicera japonica 79
Cortex Hibisc! Hibiscus syriacus 79
Fructu%rlggtr)r;?altrgg]aaturus Prunus mume 78
Tuber Dioscorea Dioscorea balatas 75

. Rehmannia glutinosa var.
Radix Rehmanniae purzgj/ea 7
Fructus Gardeniae Gardenia jasminoides 74
Semen Glycine Nigrae Glycine max 74
Radix Polygoni Multiflori Polygonum multiflorum 73
Ramulus et Uncus Uncariae Uncarnia sinensis 2
Tuber Pinelliae Pinellia ternata 72
Radix Ginseng Panax ginseng "
Tuber Aconiti Koreani Aconitum koreanum 70

Herba Artemisiae Capillaris Artemisia capiliaris 69
Cortex Cinnamomi Cinnamomum cassia 69
Folium Artemisiae Asiaticae Artemisia asiatica 68
Radix Araliae Cordatae Aralia cordata 65
Mentha arvensis var.
Herba Menthae DIDErascens 65
Hoelen Cum Pachyma hoelen [
Radix Euphorbiae Euphorbia pekinensis 64
Cortex Fraxini Fraxinus rhynchophylia &4
Herba Ephedrae Ephedra sinica 64
Rhizoma Cimicifugae Cimicifuga heracleifolia 63
Herba Taraxaci Taraxacum platycarpum 62
Rhizoma Cyperi Cyperus rotundus 61
Tuber Cremastrae Cremaslra variabilis 60
Rhizoma Cnidi Crudium officinale 59
Rgggp(sozzzgze Sophora subprostiata 59
Lignum Sappan Caesalpinia sappan 58
Radix Asparagi Asparagus cochinchinensis 57
Radix Scutellariae Scutellaria baicalensis 5
Radix Phlomis Phlomis umbrosa 55
Rhizoma Ciboti Cibotium barometz 4
Ramus Loranthi Loranthus parasiticus 50
Radix Bupleuri Bupleurum falcatum 5

Data are shown as mean from three :ndependent expenments, and each medicinal ext-
ract was tested at the 25, The value was expressed as percentage of control without
nhibitor, as 100% actvaton,

A xNoj ANEHE MY AT ATUES AChE
inhibitor®] ¢#7} 7Ha E4s] Q=L AeH, 1 ol
B -amyloid9] A& AMA|, F4r8A, AFeiHld AAA 5
ol o3} Zt: & MAIFI Utk 1B E AChE 84 & A
=l G371 el Sheralg] el S Alzheimer's disease
ZEet XM AZTEAE =Y 5 U HES LAY
JHetslenl QS 2l ozl AHE 2 AChE inhibitors
Zohliedl £33 AR € Aotk

e B AToAME X & §Xlo] AHF ARREAL
AChE inhibitor2A4{ 9] F371 US H2E TdE= 4159
SIS MAESIe] 2 Aol ALE3I3rt. AChE &4 AA
e ) B REEY HAS5E 25 pg/molA Ellman
E20) i oZ "lm RABIYCE R4 Q(E. rutaecarpa), 2
B IHR. coreanus), FE(A. japonica), EX (M. alba), TH4H(S.
miltiorrhiza), WES(L. platyphylla), W B(R. palmatum)S tj]
273} viwslel AChEo] tisl 80% ol4t9 &4 oA axm

& Vet eH, S23H(L. japonica), E(H. syriacus), 2.0
(P. mume) E9) 2552 79~60% BT 84 ARE LERY
o] AChE &4 AxiZ8oll vlmd 248 St E gl
ATH(Table 1).

AChES] &4 A7} etgst 759 okl 2B (25 ue
/ub, 125 pg/me, 25 pg/me)Z FZESI0] AChEd] thdh & oz
88 vl &5 dil, 24BHE. rutaecarps) H EEANR.
coreanusy 25 pg/mlollAl 242t 93% 2} 88%, 12.5 pg/ meollAl 65%
2k 4%, 2.5 pg/mioll A 25% S} 18% Q] E4AHME LEN]o] T2
glekdol] Higl W sholA 248 84 AMENE VeSS
ERIZIULE 1 Qo 5H(RE, B4, T, WES, gy &
o B REEONAE 25 pg/meolA] 88~80%, 125 pg/miolA]
49~37%, 25 pug/miolA} 18~11%9] &4 A EHE UERIR
or, olF 589 Sl REEES 430l FAISH AChE &
g dA £E& UERATHFig. 3).
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Inhibition Activity of AChE (%)
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Medicinal Plant

Fig. 3. AChE inhibition activity of selected 7 traditional medicines at
various concentrations. Each medicinal exiract was tested at the various
concentrations (25, 125, and 25 w/ml). Data are shown as mean from two
independent experiments and the values were expressed as percentage of control,
as 100% activation.
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Fig. 4. Antioxidant capacity of 4 traditional medicines aganist ABTS " *
in vitro. The assay of antioxidant activity against ABTS" * was described in
Materials and Methods. Each medicinal extract was tested at the 20uwe/ml. The
values were expressed as meanSD of three independent experiments.
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