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Screening on Monoamine Oxidase B Inhibitor and
Antioxidant Activity from the Water Extracts of Medicinal Plants
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This present study was designed to screen medicinal plants for the treatment of brain diseases such as
Parkinson’s disease or Alzheimer's disease. The inhibitory activity of monoamine oxidase B (MAO-B) was investigated
in the water extracts of 56 species traditional medicines. Among the tested medicinal plants, E. lathyris, R. palmatum,
F. rhynchonphylla, E. caryophyliata, E. pekinensis and H. syriacus were showed the strong inhibitory activity against
MAO-B. Therefore, MAO-B inhibitory activity of 6 traditional medicine extracts in the different concentration (2.5, 6.5 and
12.5 ug/ml) was determined. The inhibitory effect of MAO-B was detected with dose dependently in 6 traditional plants
extracts. E. caryophyllata and R. palmatum were showed the highest inhibitory activity, the MAO-B inhibitory activity at
2.5u¢ of herbal extract being 58% and 52%, respectively. The water extracts of 6 species were tested on antioxidant
activity using radical scavenging effects against ABTS *. The water extracts of R. palmatum, E. caryphyllata, E.
pekinensis and H. syriacus were showed strong antioxidant capacity at 20 xz concentration. Among the 56 medicinal
plants investigated, the water extracts of R. palmatum and E. caryphyllata were showed significant antioxidant capacity
and MAO-B inhibiory activity. Therefore, R. palmatum and E. caryphyllata are expected to ameliorate the clinical
symptoms in Parkinson’s disease due to significant MAO-B inhibition and radical scavenging effect.
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Monoamine Oxidase B] &4 ol U gHatsl 4 B4

I AP B3 HAge MU 4 U PHogE skt
Sha} 9 acetylcholinesterase QIZA|Q] Algo0) EEXHOZ &g
%] il A2, Parkinsonk| 22 MAO-B XA & 0|8 X &
go] &85 3L Rlo] ololl tiF MelEHEZY B2 S E
H HASHoA Edls) A= AL YT MonoamineZd] A1
2EAE2 UFYET W UFFAA 7150l 53¢ 988
TIT ¢ ot olgd EZEES Edldglhe #4¢
monoamine oxidase(EC 1.4.3.4; MAO)= M ZuUl9) n)|EZSz)
o Quloll Ao} YAom, JANHPGEIZ 2Eshe &4
monoamine {99! catecholamine (dopamine, norepinephrine,
epinephrine) %! serotonin & thAI|7|= FAD a8 4LEMN
O 0|85k amine 712 & AFSlA]A aldehyde product® F
B RAEEA NH:$ HO:2 45 gop. MAOE
olmilzAdt Mg 4l 718 Eolyol wizl MAO-A9} MAO-BY| %
71A EElEZ oE®Eck £ MAO-AE  norepinephrine,
epinephrine, serotonin(5-HT)& deaminationA]71™, clorgyline
% harmine Eof 93 Adiayrt Sedict g MAO-B=
benzylamine %! /3-phenethylamine §& deaminationA]7]H,
L-deprenyl®} Z+2 drugol RSB, xo] MAOB 4T E
ool wet S7iEm dREAl 884448 4451 wiEl
Parkinson’s diseaselL} Alzheimer'disease®} 22 E|@Y 213%
812 ERBCE). E5) Parkinson's disease®] FE Al1Z4Ye]5HH
E4e Eall AAME7 ahEs Aol7]l miEd MAO-BY
AAMAES A FL7150] g6 FasEe B3N gE 42
ah= A2 ST, A oA Yoluke oluix Y4 e AsH
A3318EQl vhgol (SlRhE 2 ZQIglo] Yojul of IpEelA
ROS)E0]  EHECL
Superoxide anion(O;), hydrogen peroxide(H:0;) % hydroxyl
(OH)Z} 22 EHULRO%)= BE T718 d8dA 485H,
O0]E2 ChHZAl DNA, 84 = THESY 2 HAYAEY QIXE
£8AA Age 4o7itt B3] Ed4thE 4Aug FEE88
0l BE SRS A8l IS BHE3E €A Aul 3K)E]

Ag HBOT odl YA7)s0l AslEL k3 D HoY
59| 2gg ReRZITh AA UolA] AEHEE o 845E
BMAAES ROS AHEFEA(superoxide dismutase, catalase,
glutathione peroxidase S)oll 2J3l AADR x=2]9) Wols
S 293 g4iia W free radical® F/UE|AY TEYE
(rtheumatoid arthritis), 412 (heart disease), &1z (diabetes),
7} QH(cancer) ¥%} ohjE} Parkinson's disease & Alzheimer’s
disease®} 2+ Ej34 | A& A0lo] 1 YT, 3,
sy HEE 1 2 HoHE] Fal 44k A v
ks dAFaRE0] YSEHA 28 Y E dds] s &
AYBHH| O] TR} Es) AIWE T AT, Ak Ealol
ojgh Bhiigl G409 ZEd AL 84409 UEES izl
woi712kg shsh] Mol k3t % PDY gelo] gop. =
A7 SOMIREE HEE AU EIT Ye Yl sk
£ EEp] At A9 YEICE 5659 ookl E FEER
HE] MAO-B 4 Al I eIt 538 ZABIXC
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g4k (reactive  oxygen  species,

A% % P

L 3o & £&8 Az

2 4@l 2183 SRkl A& ZBA1F0IA Fsle] 7
Eol & ARSI CH, A ZTFEAIGE RSt SO Myt
Belgtudol Haso] k. HEH 56 9 Sekie 242} 100
g g Eidh ¥ ETtAT0] Eu SFF 1,000 iE 3R &
&Ik FESINCE 2EES 3M AB/AE A8 ABBIA
o, o] B2 FUEEINIE ARSI sH3IMTE 55%
AlEE 70T BaEsld ZYAR & SHAZIE A8
QojR) AzE 2UE YESE( ng/nt, 0.5 ng/md, 01 mg/mb) 2
SR+l Baskd gl AHEITH

2. ] AN HXR

BFHERE] HEF xi= 250 mM sucrose?} ETEE 50 mM
Tris-HC1 buffer(pH 742 H&AE 2 50 mM Tris-HC
buffer(pH 7.4)2 FA3K1:5, W/V)3lod 1,000 g2 1027} Q4=
ZIBIFCE iRl HEUE = FLNCE AIBIINCH, 45N
8 12,500 g& 1087} 23} R&£4 225l AN E AASHL
oiZ pelletE 50 mM Tris-HCl buffer(pH 7.4)& 72 3+51
nEEEgjol 2EE AUt

3. MAO-B &4 o8 &3

317 (Sprague-Dawley, MZE 200g) Hollxl B|ERCE|0LE
2z]dle] MAO-BS] &4 & ZH3IECE 7142 benzylamine&
ARSI eH, d4ElE H0.0 2 vl8yHoZ FHdM
MAO-BY} 4T & HE3IAUCH”. S MAO-BY &4 x|
TE FHsP7] Yol digdol AP AIPEHES Wil 37C
o4 527} AMIE ¥ MAO-BY 84T E Z3s5Ict

4. 15 84 54

ERIE} B4 2 kit AloHRandox Lab., Co LTD)E A}&5M
in vitroollA] ABTS " *(2,2-azino-bis-3-ethyl-benzthiazoline-6-sulphuric
acid) radical®} MAZHZE ZHHTY”. 5 20 mM phosphate
buffer(pH 7.4)0ll =0} chromogen 0.5 mé3} 3ICkR] & 222 10
pe/10p8S Q31 734 nmoll A EZEE FHS & 714 100 E
ol 327 IEA1A 734 nmolM EFEE FHIM 4AuUS
ARYEIPTE EFEZL Trolox(a water soluble vitamin E
analogue)& A3 M, gHist 89 o9le mM TE(mM
Trolox equivalent)Z LFERARICE

4% 32 n

Monoamine oxidase(MAO): DIEZEz]o}e) 9)zjol ZxiaH
£ SEMIIEA MAO-A U MAO-B typeo] Itk 544 MAO
o gHe 2% S0l BN LM Tt S0 A8
BRHo) o} Utk MAO AaHAIE =% dopamined) QRIAIBE
SOATDL YedH AP, S8F(depression), YABFES
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(alcoholism), H41E2HZ(schizophrenia) 59| Helol d1E4k&0]
MAO g¥o] 288 4 Qb Bt v} AP, meld 2 a7
ol A4 X A AHEI AE ALE Bd=l= 5659
SRHRE 4%51] monoamine oxidase BMAO-B)ol] tigh 4 o
MES FEoLE &, F401 MAOBE ratd) HERE REH
At s EZEE|0LE AKEEI S MAO-BY) & A 5I}E 56
&9 ekl & F&EE0IM ZAKIITE S5 AKEuphorbia lathyri)
FEEQ 5T E 125 igO % XMEIoKiE FF 2% MAO-B
4 g viERo] THE Skl £&8d vidl 71 =2 o
HELS VENARCH, thE(Rheum palmatum), Z)3)(Fraxinus
rhynchophylla), &8HEugenia  caryophyllata),  Ui=H(Euphorbia
pekinensis) R S=-Lil(Hibiscus syriacus) T 12.5 pg9) sTolA 2t
Z} 87%, 84%, 83%, 77%, 75%2] B AFE Vo] TIE BI)
ol B3 BlE =2 84 AA80] BEEACKTable 1). 5 &=
2R}, BEAL Boin), UAL ot HlaE 246 84 dxHE
VEM 9 A1SBupleurum  falcatum), SUHEpimedium
koreanum), T2£4(Crassostrea gigus), 4AHAFIL(Cremastra varigbilis) 2
=K Saussurea lappay2 718 & AF E4E€ VERARICKTable
1). w2 MAO-B A& &o] =2 6&5(&AlL e, X, HE
W2, 22n)o) 2222 ETEHQR5 m 6.25 g 125 pg) T SET
ZA1KFig. 1), BT AEHQ! Halko] ERI=R M F& U tha
O] P2 EE(25 ug 6.25 pg)ollA 71 22 Y E VERAUCE T
2] 2 7ol dopamine THAKY} AFHEQI HEFO] Ue
MAO-B9] &4 djxlgol = A&k &2 Parkinson &9 X
T U A JrsEol &2 ORIZ EEnt 1 dol £45AL T
3}, F, E29T H|TA £ MAOB 4 AxE37 #ol=lo
4440l Y oA W dopamine BHE ASNGIEE H-BE ¥
A3 X7 /A ZE B8V} %8 AR Tt QY eE
coumarin®} Z+ bicyclic compound= MAO-A X MAO-B Z50j]
odrigol wms EI? FEACERE Bd 30 (8
-D-glucopyranosyl(1—2) 8 -D-xylopyranosyl] quercetin & MAO-B
ozl @doll thal ICxgr0) 8.05nd/ £, Artemisia vulgaris QT 5.
E] ¢104R] flavonoidQ! apigenin® ICsal0] 1.0 pmolCE =2 &
A SHE UERIDIT B8 0} QT I QolE WOIEZHE]
MAO &4 ARIgE Hln &E3 FRolrE CIAXI7|(Artemisia
iwayomogi), B (Fraxinus sieboldiana), AZUIF(Zanthoxylum
schinifolium), R\ (Anemarthena  asphodeloides), ¥84(Dictamnus
dasycarpus)ollA] BIWA =& AASE VEMACH, 718 &80]
25 91X 719 MAO A3l gdoll thigh ICx2 108 pg/mlE Bl
i, 212 PD W AD o) XA e A MAOB
inhibitor7} o] Q=1 oP, HEXHOE MAO-B oAlel
L-deprenyl (Selegiline)t= &%) ] MAO-Boll T3} ICxgt0] 11.25 n
i/ ¢ 2 Aeido] B2 Ni714E0) SAAOIY. L-Deprenyl2 43
281H 212 9 QA AT7ZI} FOS E HAFI o
L-deprenylE Parkinson’s disease & Alzheimer’s disease®] Z A
01 AFAHE 88 7F540] £, MAO-B inhibitore E3A & x|
Z20) g ®ul ohlz} =8l9 dEE gEA A EdY H
21810} ol 7Bk

ru\g rr

oEE

Table 1. Monoamine oxidase B inhibitory activity of water extracts
from medicinal plants

Korez;gmllerbai Herbal name Scientific name ;22\%%
&7 Semen Euphorbiae Lathyridis Euphorbia lathyris 92
k= Rhizoma Rhei Rheum palmatum 87
Fhi} Cortex Fraxini Fraxinus rhynchophylia 84
ks Flos Caryophylli Eugenia caryophyllata 83
= Radix Euphorbiae Euphorbia pekinensis 77
52 Cortex Hibisci Syriaci Hibiscus syriacus ’ 75
=A% Spina Gleditsiae G/ed”sfo ,/;gz;fa var. 74
221 Fructus Rubi Rubus coreanus 7"
S Cortex Paeoniae Paeonia suffruticosa 70
LU} Fructus Arctii Arctium lappa 70
chat Radix Saiviae Miltiorrhizae Salvia miltiorrhiza 68
23 Radix Angelicae Gigantis Angelica gigas 67
|5 Flos Sophorae Sophora japonica 66
A Rhizoma Cibotii Cibolium baromelz 65
1S Ramuius et Uncus Uncariae Uncaria sinensis 65
ol Herba Artemisiae Capiflaris Artemisia capilians 65
olox Herba Leonuri Leonurus sibiricus 64
KX Fructus Gardeniae Gardenia jasminoides 64
HEH Hoelen Poria cocos 63
L2 Lignum Sappan Caesalpinia sappan 62
=] Fructus Euodiae Euodia rutaecarpa 60
kS Radix Sophorae Sophora flavescens 53
fim) Fructus Forsythiae Forsythia viridissima 59
2tg} Herba Menthae Me”’g;;;f;i’j var. 56
39 Herba Taraxaci Taraxacum piafycarpum 56
L= Radix Ampelopsitis Ampelopsis japonica 54
BE Caulis Akebiae Akebia quinala 53
3239 Flos Lonicerae Lonicera japonica 53
2 Cortex Phellodendris Phellodendron amurense 53
3 Fios Persicae Prunus persica 5
FoE Pericarpium Zanthoxyli Zanthoxylum bungeanum 5
: izonepeta tenuifolia var.
=2 | Herba Schizonepetae Sechiz ‘Z ponica 50
oHeg Folium Artemisiae Asiaticae  Arlemisia asiatica 50
&t Radix Phlomis Phlomis umbrosa 43
=g Radix Araliae Cordatae Aralia cordata 45
M Herba Cynomorit Cynomorium songaricum 44
urst Tuber Pinelliae Pineliia ternata 4
e Radix Glycyrrhizae Glyeyrrhiza uralensis 4
zg Radix Angelicae Koreanae  Angelica koreana 41
AYY Radix Clematidis Clematis mandshurica 40
gz Radix Scutellariae Scutellaria baicalensis 37
Fructus Mume Immaturus
0 Praeparatum Prunus mume kY
prsh s Semen Plantaginis Plantago asiatica ¥
o8 Rhizoma Scirpi Scirpus fluviatilis K
) . Rehmannia giutinosa
Axig Radix Rehmanniae var. purpurea KV
Et= Radix Puerariae Pueraria thunbergiana 3
B A} Rhizoma Alismatis Alisma orientale 3
ALR Fructus Comni Cornus officinalis 29
ZA Semen Amomi Amomum xanthioides 28
Cra Lignum Santali Atbum Santalum album 26
s Radix Achyranthis Achyranthes faponica 2%
A=z Radix Bupleuri Bupleurum falcatum 2%
sYy Herba Epimedii Epimedium Koreanum 24
2R Testa Ostreae (Crassostrea gigas 20
AXiD Tuber Cremastrae Cremastra variabilis 20
=8 Radix_Saussureag Saussurea lappa 19

The assay of inhibitory activy against monoamine oxidase B (MAO-B) was described In
Materials and Methods. Inhibitory activity of the enzyme was expressed as percentage of
control without Inhibitor, as 100% activation.
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Fig. 1. Monoamine oxidase-B inhibitory activity of selected 6
traditional plants at various concentration. Each herbal extract was tested
at the various concentrations (2.5, 65, and 125 w/ml). Data are shown as mean
from three independent experiments and the vaiues were expressed as percentage
of control, as 100% activation.

J2Lt L-Deprenyl2 UFEIR T FAKSH H22S LIERD],
1get W R2F XEE A pargylinee B8 X} &Y
(manic psychosis)oll Z& Al YTF. I 22 MAO-BY) A
Bl X ENst BigEla Bakgo] §ie A MAO-B ojR)A)
€ e d7E A&Folol & Aotk FARRS W o|BAA}
B9 HEBo FE¥ ROSE AJIKIE, MEE 2 SRS
PLUBEF?. 4181 £42 Qcancer), Parkinson £18 W Alzheimer
A S 22 T A0 F9 uhE0IT SBA0) =T}
O ol21gl B e SRISRIS) A HTE UEH L Y, 8
ASHHS) k= ASHE0l &4 ZARA o W H Y K28
2 w0l F A0F o™, 28 oy 2 BT BE
£9] Aol E71E|L ol TS Mg EAY she
? E£Q6K) I8EE B g7 MACBY 84 dxeo] &

659 3o B REETHE FAE BHE in vitrodlolA
ALSISITE. MAO-BS] &M A7l &2 &AL ti, Rlu), &
g S W 5209 eiist 888 0/ sTold S5
23 B2y, g, =, g, &5, A3 £07 46 84e
LEERIR U, B3], Fal th=, theha S9$ xjo]7} glo] A
9] FARE #EE VEIIACHFig. 2). Wk MAO-BY] &4 oixj
B gig g¥o] 28 uig X Hghs B Hass] i 1
A 7kl =02 E olo) tigh AlEA0) 67y Q8 HoZ
TAEC) vl COLE Y B-7128ia 22 RIS E A9
USE EME E0iFo] LIE AMHNFE Srlo] ALE 8
AAZTRY. glIs) 2l80] AESHA ATl AlE2HE 8
ArSA B A7) ) KigElo] ZE, oA, 4IeF E0REE
ERISIER0] WAHET P, 2 drans s 2 o
MAO-B &4 GAI7t £ &A1 uls it} 840) Qgte
o, thE W FES MAO-B &4 oAV} =1 SIS 84 Ellst
o] Parkinson'’s disease®} Z+2 4144 HAE) AH W XEE 9
¢ &5 sl Fiien), O F WEIEAEY Ha) 1 A8
SERYolA o159 A58 AEY QU UYS HOR AIEEC)

12

o

R

A rlo

Ch
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Traditional medicine

Fig. 2. Antioxidant capacity of traditional plants against ABTS™ in
vitro. The assay of antioxidant activity against ABTS was described in Materials
and Methods. The antioxidant activity was expressed in terms of mmol/l Trolox
equivalent (mM TE). Data are shown as meanSD from three independent experiments,
each herbal extract was tested (20 gi/assay) at 1 mg/ml of the extracts concentration,

4 &

2 d7e RSN SEFloIHAE T 22 w23k
X & W Mol 7ks3l Blekig BEEIdE 5680 doka 8
ZF&E € monoamine oxidase BMAO-B)Q) &4 o4& X
o B3 &AL g, Wa), FE, o2 W =220 o diekx)
ol vl3l =2 AREHE LERIICE I8 AREdo] =2
659 FEEES IS BEE(25 65, 125 ug/m)E MAO-B
g4 dHES AR A3 5T AEHQ WE Qi RoF
RoH, Fekh S 2549 ETOA 22} 58% W 52%9] of
Mes Uello 718 %2 38 HoFEJUL) olE 659
ABTS "ol th$} radical AHENE 0|83l IS PHE =
o 23 g, 3 o= 2 2297 0)as 22 03 g
dE€ UERAATE WeEki 5659 ibiS than HEke gilst
g 3 MAO-B &4 oxgo] Hol siI&N ) e ¥ 2g
€ NAE £ A HSZE 7k
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