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Screening of the Biologoical Activity from Water Extracts
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R. palmatum on MTPT-induced Neurotoxicity
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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 aging. We tested the effects of the water extracts from 38 species medicinal plants on
antioxidant capacity, monoamine oxidase B (MAQO-B) inhibitory activity, acetylcholinesterase (AChE) inhibition and
antiperoxidation activity in vitro. The water extracts from 38 species were tested on their antioxidant activity using
radical scavenging effects against ABTS'. The water extract of C. sappan was showed the highest antioxidant
capacity, the antioxidant activity at 1.g of herbal extract being 0.38 mM TE. Lipid peroxidation in brain homogenates
induced by NADPH and ADP-Fe** was strong inhibited by C. sappan and R. palmatum extracts. Among the 38
medicinal plants investigated, R. palmatum showed significant biological activity (antioxidant capacity, MAO-B inhibiory
activity, and AChE inhibitory activity). The protective efficacy of R. palmatum water extract on 1-methyl-4-
phenyi-1,2,3,6-tetrahydropyridine (MPTP)-induced parkinsonism and its possible mechanism were studied in C57BL/6
mice. Treatment of R. palmatum water extract protected biomacromolecules such as lipids from oxidative damage
induced by MPTP. The content of MDA in brain tissue was decreased significantly by RB. palmatum extract. These
results suggest that R. palmatum water extract plays on effective role in attenuating MPTP-induced neurotoxicity in
mice. This protective effect of R. palmatum might be estimated the result from the inhibitory activity on monoamine
oxidase B and the enhancement of antioxidant activity.

Key words : Parkinson's disease, R. palmatum, C. sappan, Antioxidant Activity, Acetylcholinesterase Inhibitor,
Monoamine Oxidase B Inhibitor
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Fig. 1. Structure of acetylcholinesterase
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Fig. 2. The proposed metabolism of MPTP.
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Fig. 3. Colorimetric method of acetylcholinesterase activity
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x AE 9 Aol 2 B (mean)+ 2 FHXHSD)E
VIR o, 2210 EAIGHQ] 304 & Student's t-test
F o]83lo] P<0.05 o3t gte |ado] Qtu TSI

k| 7}
1. 3ok B FEEY 4olaky
1) ghbsl &4 3 3 R ant

38E2 sk & FEES NG €4 W (T KtE o
MELE in vitro SlojA] SESINCE. SHekne e4ist &5 2
= Table 10 VIERA 8IS} 220 AEE(S. suberectus, 2.63 mM

TE), $4H(M. obovata, 246 mM TE), 2=(C. sappan, 2.43 mM
TE), =<La)(H. syriacus, 2.25 mM TE), th=(E. pekinensis, 2.20

mM TE), HEHE. caryophyllata, 220 mM TE), EEXKR.
coreanus, 2.18 mM TE), th2KR. palmatum, 2.11 mM TE) & =

ZYXHG. japonica, 2.04 mM TE)0] T}& 3l Z&Eof Hig) &
=2 898 VERCE I glol AL, 28R/, AT,
sk Hlad 52 eiisl & Vel viE AR, g,
), AzE TE ol & FESl vld) W 84is)
LIERARICE B (R Z2(P.
thunbergiana), 2Z(T. platycarpum), Z3](F. rhynchophylla),
Al2(B. falcatum)i= 4E5] W2 &4 E LIERIATE BHibs) &
Hol =2 AEE(S. suberectus), FTHHM. obovata), AE(C.
T 3)(H. syriacus)= 10 pgoll A FARSE 422 LIE}
Il &4 dlu 83 Z2ikFig 4) A2 =
1 5 pgoll Al 232} 024 2! 1.9 mM TEE 718 =2
L}E}LH“D} Malondialdehyde (MDA)= 4]
ol THGH AME1E 0] HEE MEEY 9
NEZ €A S 4 ATV, NLIL
E9| GhiQl MDAQ] Q2 WA O Z thiobarbituric acid gl
4 (TBARS)E EFHIL Urk 2 dFode o 4Zde
dlol NADPH'-Fe”' 2 R @iINIEE |Eslo Skt
AR g CIAIA 7} e JEl HETE 100%E
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S. suberectus M. gbovata C. sappan

Traditional medicine
Fig. 4. Comparison of antioxidant capacities in the various
concentrations of traditional medicines against ABTS + in vitro. The
assay of antioxidant activity against ABTS-+ was described in Materials and
Methods. The values are expressed as mean+SD of three independent experiments,
each medicinal extract was tested at the various concentrations (1, 5, and 10 pg)

H. syriacus

o] W s ) toug BEER 100ug

T

Antiperoxidant activity
(MDA formation rate of control)

Control  S. suberectus M. obovata C. sappan H. syriacus

Traditional medicine
Fig. 5. Antiperoxidant activity of traditional medicines lyophilized
water extracts on NADPH and ADP-Fe®" induced lipid peroxidation
in rat brain homogenates. Data are shown as meantSD from three
independent expenmen s, each medicinal extract was tested (10 gl) at the various
concentrations ( 100 pg). The antiperoxidation activity was expressed as MDA
format:on and he va fue was expressed percentage of control without inhibitor, as
100% activation.
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Table 1. Comparison of antioxidant activity of Korean medicinal
plants in vitro

2]
=
g
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Table 2. Monoamine oxidase B inhibitory activity of water exiracts

from medicinal herbs

Korean Antioxidant

Korean

herbal Herbz?]lalc%nmon Scientific name activily herbal Herbal name Scientific name ;2:}\%?%
name (mM TE) name
HAEE  Mucunae Cauls Spatholobus suberectys 263025 E=R Seme[]atit;flggblae Euphorbia lathyris (¢4
=8 Cortex Magnoliae Magriolia obovata 2462032 ES Rhizoma Rhe Bheun palmatum g7
=) Lignum Sappan Caesalpinia sappan 243034 M Cortex Fraxini Fraxinus rhynchophylla 84
237 Cortex Hibisci Hibiscus syriacus 2.25+031 88 Flos Caryophyll Eugenia_caryophyliata 83
o - = Radix_Euphorbiag Euphorbia pekinensis Il
4=  Radix Euphorbiae Euphorbia pekinensis 20021 R o -
i Fos 0 P e 5 e 4 i Zi&g; =0 Cortex Hibisci Syriaci Hibiscus Syriacus 75
o= os Caryophyli ugenia caryophyllata 2020, ; :
o T2 Spina Gleditsiae Cledilsia japonica var. 74
2 Fructus Rubi Rubus coreanus 2.1820.15 koralensis
f2  Rhizoma Rhe Rheum palmaium 2114024 fiﬁ FFWCIUS ;‘U?_'_ HZDZ;_S 00793"”5 %
=3t e e N S ructus Arctii rotium lappa
2tRb Spina Gleditsiae  Glediitsia japonica ‘vgn /fora/enS/s 2042014 EE Wucunas Caulis Soatholobus subereeis &
@45 Fuctus Euodiae Euodia officinalis 167008 Radix Salviae T
Chat e Salvia miftiorrhiza 68
Fas Ramulus et Uncus Uncana sinensis 165011 Miltiorrhizae
-Te Uncariae _— A Bhizoma Cibotii Cibotium barometz 65
M2 Herba Cynomorii Cynomorium songaricum 1.52+0.09 2= Ramulus et Uncus i
e Pericarpium Zanthoxylum bungeanum 1424007 2 Jneane s :
= Zanthoxyl e oIx Herba Aremisiae Artemisia capiiaris 85
2oy Semen Euphorbiae Euphorbia lath 006 Capillans o
=T Lathyridis Upriorbia iainyris 13540, ol Herba Leonur Leonurus Sibiricys 64
#2 Radix Ampelopsits Ampelopsis japonica 1.34+0.08 &3 Lignum Sappan Caesalpinia sappar) 62
Badi Saviaa —— LER Fructus Euodiae Euodia rutaecarpa 80
B Miltiorrhizae Salvia miiorthiza 1312013 =et Cortex Magnoliae Magnolia_obovata 59
= Radix Sophorae Sophora flavescens 59
Herba Artemisiae , L u
oIzl Artemisia capiliaris 1.28£0.12 ;
Cap llars ut 5t Herba Menthae Memgz) 522{;%; var. 5
TEN Fruclus Arcty Arctium lappa 1242013 Z3Y Herba Taraxacl Taraxacum platycarpum 56
=& Rhizoma Ciboti Cibotium baromelz 1.11£0.11 @a " Radix Ampelopsits Ampelopsis japonica 54
oo FO"UESIQEEZQ*SI% Artemisia asiatica 107007 == Caulls Akebiae Akebia quinata 53
- - - - 528 Flos Lonicerae Lonicera japonica 53
g5  Radix Scuteflanae Scutelaria baicalensis 1.02+0.09 = Cortex Phellodendris Dhelodendron amurense 53
et Radix >hlomis Phiomis umbrosa 0.90+0.11 T3l Flos Persicae Prunus persica 52
=92 Herba Epimedii Epimedium koreanum 071008 M7 Pencarpium Zanthoxyli Zanthoxylum bungeanum 51
Eler Herba Mlenthae  Mentha arvensis var, piperascens  (068+0.06 =M Herba Schizonepetae SCWOME? ngg:/fg//a vai. 5
& Lignumr Santali Folium Artemisiae in o
cha Album Santalum album 067£007 OHed Asiaticae Artemisia asiatica 50
= Radix Osterici ) L Radix Phlomis Phlomis umbrosa 49
25t
e Koreani Ostericum koreanuim 066+0.09 Ay Herba Cynomorii Cynomorum songaricum 44
T4 Radx Sophorae Sophora flavescens 0.66+0.07 zg Radle Angelicae Angelica koreana 41
" = oreanae
=4 Flos Persicas Frunus persica 065£009 2= Radix Scutellariae Scutellaria baicalensis 37
2t Cortex Phellodendris Phellodendron amurense 05520.07 23 Radix Puerariae Pueraria thunbergiana 31
ol@zx  Herba Leonuri Leonurus sibiricus 044£0.02 MEF Fructus Corni Cornus officinalis 29
=83 Flos Lonicerae Lonicera japonica 042003 ot Lignum Santali Aibum Santalum alpum 26
= Caulis Akebiae Akebia quinata 035006 Az ..fadx Bupleur Bupleurum faleatun 5
Schizonepela fenuiola var 24 Herba Epimedii Epimedium koreanum 24
B4 Herba Schizonepetae Jjaponica ‘ 034003 Data are shown as mean from three independent expenments, and each medicinal
- : extract was tested at the 125 w. The value was expressed as percentage of control
RS Fructus Corni Cornus officinalis 0.33£0.03 without inhibitor, as 100% activation.
zz Ragdix Puerariae Puerania ithunbergiana 0.30£0.04
TTY  Herba Taraxaci Taraxacum platycarpum 0.27£004 (Eugenia caryophyllata), th=(Euphorbia pekinensis) 2! 21]
bl Cortex Fraxini Fraxinus rhynchophylia 020£003 (Hibiscus syriacus)t 12.5 ugollA 242} 87, 84, 83, 77, 75%2) &
A& Radi Bupleur: Bupleurum falcatum 017002 o dHE viehle] THE Sreklol Bisl 285 =2 &4 A

The assay of antioxdant activity against ABTS-+ was described in Materials and
Methods. Determination of antoxidant activty was expressed in terms of mmol/l Trolox
equivalent (mM TE). Data are shown as mean+SD from three Independent expernments,
each herbal extract was tested (20 p/assay! at img/m! of the extracts concentration.

7t 92%9 AXEE UEhdo] 7HE E=A UERiR o, thE
(Rheum palmatum), X3 (Fraxinus rhynchophylla), A%k

20]
=T

(Santalum  album),

(Epimedium koreanum)2 7}1& 2 Oz

ST EE 2R, BEA}, PUA, A

=2 g4 JdAE Viehd i 44=8(Cornus officinalis), T¥ak

Al S (Bupleurum falcatum)

= )
g4e

=] =
E@EL

=l EnES)

—
(e}
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sloml 2 2229 M@ BY U MPTP-SE AASHo) tiet tigel Bad

282 SEE25 g 625 pg W 125 pg)E

A0l HElero] Eelwelon, &
=2 g4 UEhRID] w2l dopamine
ZEERl Aol = MAO-BY ) Edo] &2 F
E Y M 7hsdol &2 oA
2 ot 1 Qol% &4, A, vi=, BT vad =
2 MAO-B &4 g7} Bolso] 244140) 44 ox) 2
dopamine 2dE AalSIEE HAY LAY A5 WHAME
8T =8 ACE IEnt

B 1250gm [ 625m 2.5ug/m

Inhibition activity of MAO-B (%)

Traditional medicine
Fig. 6. Monoamine oxidase B inhibitory activity of the selected 6

traditional medicines at various concentration. Each medicinal extract
was tested at the various concentrations (2.5, 65, and 125 we/ml). Data are shown
as meanSD from three independent experments and the values were expressed
as percentage of control, as 100% actwation.

3. AChES] & AX g

A Ko X ZAE JHekelr] ek d-rFYske AChE oA
MG A7t 7tz ggd] ZAEE 1o, 1 Qo & B-amyloid
9] A2t AMA, eibtel, Atz AAX Sol o 422
MAE I Tk J2A2E AChE 248 dxlsl=tl G307 &g
3 Slebf o] BMIE Alzheimer's diseaseE E3MSH X|mjQ) X
FAE 5  Ue MED SRANE Mdsler 2Qd ¥
gk o2k HES ACKE OIAixl 2 Fohhet] 5838 A&7} &
Zolct. wehh 2 dFtolle H g shxloll A ARBEALL
AChE ARIAZA1S] G/t A& ZOE Tt = 3859 §roF
ME AFEsH] 2 Aglol AIE3I%0t ACKE 24 oIF gk §
ol B ZEEY HAFEE 25 pg/mlojAl Ellman E*9) wpHo
Z Blal ZABICE 242 3(E. rutaecarpa), HEXHR. coreanus),
TH2HS. miltiorrhiza), tHEHR. palmatum) % T4KS. flavescens)
£ AChEo] thal] 80% o219 &4 AAgHE Ueied, &
23HL. japonica), E3](H. syriacus), ZE(A. quinata), 2 (P.
amurense) 59 95 79~70% HEO &4 JAE VERA
AChE 24 ozt BHluE 248 SloRiE EIEACE
(Table 3). AChES] €4 &7} S 489) Sokal (=24l o
4 EHE STHQ5 ug/ul, 125 pg/ml, 25 pg/n)E M E6K
AChES] tieh &4 dxlgg vlu ZFS 23, 25F(E
rutaecarpa) & EE2AKR. coreanus)= 25 ug/molA] ZH2} 93% 9}

ol

ol

Table 3. AChE inhibition activity by the hot water extracts of
traditional medicines

Korean Inhibition
herbal Herbal name Scientific name activity
name (%)
QR Fructus Euodiae Euodia rutaecarpa 93
2271 Fructus Rubi Rubus coreanus 88
- Radix Salviae ; ;
ChAF
Chad Wiltiorthizae Salvia miltiorrhiza 85
CHet Rhizoma Rhei Rheum palmatum 80
oy Radix Sophorae Sophora flavescens 80
=23} Flos Lonicerae Lonicera japonica 79
=27 Cortex Hibiscl Hibiscus Syriacus 79
= Caulis Akebiae Akebia quinata 8
ey Cortex Phellodendris Phellodendron amurense 77
e} Fructus Arcti Arctium lappa 76
Gleditsia japonica var,
3
Envay Spina Gleditsiae Kor2lensis 74
Chat Lignum Santali Album Santalum album 74
S Ramulus et Uncus
TS Uncariae Uncaria sinensis 73
. Schizonepeta tenuifolia var,
=
2H47H Herba Schizonepetae Japonica 72
Herba Artemisiae
oix|
o| Xl Capillaris Artemisia capillaris 69
e FO““&&:L%Z“%Q Artemisia asiatica 68
psg= Flos Caryophylli Fugenia caryophyllata 68
MR Pericarpium Zanthoxyll — Zanthoxylum bungeanum 67
HES Mucunae Caulis Spatholobus suberectus 66
o Mentha arvensis var,
; .
st Herba Menthae Diperascens 65
= Radix_Euphorbiae Euphorbia pekinensis 64
fan} Cortex_Fraxini Fraxinus rhynchophyiia 64
AL Fructus Corni Cornus officinalis 63
=y Cortex Magnoliae Magnoha obovata 63
x=Y Herba Taraxaci Taraxacum platycarpum 62
LRt Seme[watityiﬁggrb\ae Euphorbia lathyns 61
= Lignum Sappan Caesalpinia sappan 58
a4z Radix Scutellariae Scuteliania baicalensis 56
ZCh Radix Phlomis Phlomis umbrosa 55
-+ Rhizoma Cibotil Cibotium barometz 54
Eo Radix Puerariae Pueraria thunbergiana 53
Al Radix Bupleuri Bupleurum falcatum 50
Ak Herba Cynomorii Cynomorium songaricum 46
T3t Flos Persicae Prunus persica 45
E Herba Epimedil Epimedium koreanum 38
e x Herba Leonuri Leonurus sibiricus 34
B Radix Ampelopsitis Ampelopsis japonica 30
g Radix Angelicae Angefica koreana 28

Koreanae

Data are shown as mean from three independent experiments, and each medicinal
extract was tested at the 25 wg. The value was expressed as percentage of control
witrout Inhibitar, as 100% activation.

88%, 12.5 ug/mlollAd 65%S} 49%, 2.5 pu/mlolAl 25%%}F 18%9]
SH9AE UEhHo] TS SHFAlol HIgl Y2 sRollMe 4t
g4 gAERE vekdo] S0IEIQITE wo thit 2l th&o] St
OH B FEEAE 25 ug/miollAl 22} 85%2F 80%, 12.5 ug/
noN Al 47%S} 37%, 2.5 pg/mlolA] 15%S} 11%9) &4 AR E
£ VERIRI O, 015 3E(BRAL ©4, tighel stk F&8
E2 457l FARSE AChE 84 AAl £&& UehITHFig.
). E01 tHE8E AChE &4 A7 Hlud &g et ohiel &
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Inhibition activity of AChE (%)
3 3

[
E. rutaecarpa R. coreanus  S. miltiorrhiza R. palmatum

Traditional medicine
Fig. 7. AChE inhibition activity of the selected 4 traditional medicines

at various concentrations. Each medicinal extract was tested at the various
concentrations (2.5, 12,5, and 25 we/ml). Data are shown as mean=SD from three
incependent experiments and the values were expressed as percentage of control
. as 100% actvation,

2. AFEHo] S tige B3§y
1) AE 2 &7]9 FAHS]
g & £52 W MPTP7} 459 Qe|&Q] Mslol nixl=
LS QotR7] Q5ld HE EXREEE 15Y
AU AsTd e ZEE(100 mg/kg, RL) ¥
Z2(200 mg/kg, RH)S MPTPS} B & =
230 g FEE 4+ 549 5‘3?—4
Fig. 81} Ztt 479 AF
HErt BEkE ] goten, RH‘E]
M g BAF o 7oy
MPTP ©= S £l vlal FY
A}t B AF0] thRTol vig] tht 24
Fo] MPTP7} A& o4 FEo] e ngi WZHETh T
v " 225 3 MPTPE H#E8 =Fogt RL-MPTP @
RH-MPTP 4EFolAlE B% AT W MPTP ThE £ Fol
vl /gt Alole IOV B MBS0 E71EE gelo] &
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e E ZEE 4 MPTP7F 43 €8] Jalalxiel A RS
(AST, ALT, ALP, TC, TG, HDL, LDL, Cre, BUN, UA)Q] #H 35l
H|Xj= ggke Yoty sk tiE € £&

T oAV e 222 Y MPrPE Y8 B3 LIS o
= MF el 2eldt @Fo2RE WslakHol MgE 80 2

©,
S

o
i
o
o
ok
0
o
of

b= Table 59 LTk HE & FEE9 ©F Foiel RL ¥
RH 872 thE Lol vla] Qalekd XRETVIs, AZhA}
B AVsn #EE Ed89 Ao Fs Halzt BE%A
230F 200mg/kg7MAl = Bolgt =do] gl AQE UAHEn.
MPTP ©E BN FolAE triglyceride(TG) % high density
lipoprotein(HDL) «=&0] tiZ 7] wlsl §olgr E71gkale U
ERARICOH, hEz MPIPY HEFREZSRL-MPTP H
RH-MPTP)oll A= TG} HDL $%0] ROHOE ZAEo] thx
79 £EG VERARACE 1 Qo] MPTP & Roi W ¥HE §
TE(RL-MPTP 8! RH-MPTP)9] tHE EF A i EolAie E
ol vlal [t 0] TEHA QAT

3.0

Gain of body weight (g)

MPTP RL-MPTP RH-MPTP

Con RL RH

Experimental group
Fig. 8. Effect of R. palmatum orfand MPTP treatment on body
weight of mice. Animais were sacnificed 24 h after the last R. palmatum water
extract treatment. Data was expressed as meanSD of 8 animals per group. The
medicinal water extracts of each group were oral injection, and MPTP was
administered 1.p. as indicated in the treatment design. Abbreviations are as follows:
Con, freatment of saline alone; RL, low dose treatment of R. paimatum extract
(100mg/kg); RH, High dose treatment of R. palmatum extract (200mg/kg) MPTP,
MPTP alone treatment: RL-MPTP, treatments of R. palmatum extract (100 mg/kg)
and MPTP; RH-MPTP, treatments of R. palmatum extract (200 mg/kg) and MPTP.

Table 4. Effect of R. palmatum orfand MPTP treatment on brain and
liver weights of mice

Weight (g)
Expenimental group Bram Dver

Con 045+004 1042009

RL 045004 1.02+008

RH 046002 1012007

MPTP 0.45+0.03 101008
RL-MPTP 046+003 1.02+0.08
RH-MPTP 046004 105009

Animals were sacrificed 24 h alter the last R palmatum water extract trea'ment Data
was expressed as mean+SD of 8 animals per group. Notes on group designation are
the same as in Fig. 8

3) NAnteKz) ¢35}

¥9] X E 448 X FZA] malondialdehyde &2 whole
brain, ti7) 2 R 4xlo] vEREE|0l9 S29 Fa A
1%3Ch Fig 9= tj&olu} MPTP, B thE Y MPTP

N
o
N
—

212 585 5
Z U E=2 53} T2 whole brain®] MDA g n|EE
Ezjot 2=lolld F5HEE Ayolrt. rIEE=EZ]ot 229 MDA
e A T*0] 052 nmol/mg proteino]R 1 MPTP HEF0]
T2 045 nmol/mg protein® Z 23 FOJ3} Xj0]1E HOJX]
QIUTE. B Y @ = Folr B o2 MPTPY HE Foi
BOME tHEF Y MPTP @5 Fojoll &) |6 Alol=
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Table 5. Effect of R. palmatum orfand MPTP on serum biochemical
parameter in mice.

X serum | Experimental group
iochemica
parameter Con RL RH MPTP  RL-MPTP RH-MPTP

AST 78x12 9518 7613 83z16  T74+10  106%18
ALT 24£37 2638 23+31  2+44 2#45 2848
ALP 233+35  210+17 200246 236+18  215+22  241x44
1C 86£9 8111 808 8711 86+8 9213
1G 77¥6 82410 81x7  89+6"  77x9™ 76107
HDL 58+3 5824 57#5  G6t5°  bO+3~  58+3”
LOL 95+2.7 95+36 73+43 70+44 8035 11235
Cre 03+001 03+006 03001 03+006 03+001 03+001
BUN 314 28+2 254 2843 26+3 28+2

JA 31£05  28%0.7 2408 23+03 23x09 32#03

Animais were sacnficed 24 b after the last R paimatum water extract treatment. Data
was expressed as meanxSD of 8 anmals per group. ¥, *Sgnficantly different from the
control group ard MPTP group at P<Q0b, respectively. Data were analyzed using by
Student's t-test, Notes on group designation are the same as 1n Fig. 8. Abbreviaticns
are as follows: AST, aspartate amnotransferase: ALT, alanine aminotransferase: ALP,
alka'e phospratase: TC, total cholesterol TG, tnglycende: HOL, righ density fipoprotein:
LOL, low density Iipoprotein: Cre, creatiming: BUN, blood urea nitrogen: UA, unc acid.

3

}

fas)

IZ|A] Tt T de] n|EZEE|ololA AEIEE
ok 43k Fig. 103 2Tt v|EE=g]or 229 MDA &
Z70] 0.64 nmol/mg protein®] T MPTP HE Fof 7o
0.75 nmol/mg protein© E th R 7ol HI1d} Fst Skt
UERARIEE Th8 ©5 Solgiel RL B RH AEES) MDA
£ 0.63 nmol/mg protein % 0.6 nmol/mg protein©F T}
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Fig. 9. Effect of R. palmatum orfand MPTP treatment on lipid
peroxidation in the whole brain mitochondria of mice. Animals were
sacrificed 24 h after the last R palmatum water extract treatment. Data was
expressed as mean+SD of 8 animals per group. Notes on group designation are
the same as In Fig. 8
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Fig. 10. Effect of R. palmatum orfand MPTP treatment on lipid
peroxidation in the cerebral cortex mitochondria of mice. Animals were
sacrificed 24 h after the last R. palmatum water extract treatment. Data was
expressed as mean+S0 of 8 animals per group. *, Significantly different from the
control group and MPTP group at P<0.05, respectively, Data were analyzed using
by Student's t-test. Notes on group designation are the same as in Fig. 8.
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Fig. 11. Effect of R. palmatum or/and treatment on lipid
peroxidation in the cerebellum mitochondria of mice. Animals were
sacrificed 24 h after the last R palmatum water extract treatment. Data was
expressed as mean+3D of 8 animals per group. *, **Significantly different from the
controt group and MPTP group at P<0.05, respectively. Data were analyzed using
by Student's t-test. Notes on group designation are the same as in Fig. 8
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Fig. 12. Effect of R. palmatum orfand MPTP treatment on
monoamine oxidase B activity in the whole brain mitochondria of
mice. Animals were sacrificed 24 hr after the last R. palmatum water extract
treatment. Data was expressed as mean+SD of 8 animals per group. One unit of
enzyme activity was defined as the amount of enzyme which increased one
absorbance/30 minJtes. Notes on group designation are the same as in Fig. 8.
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Fig. 13. Effect of R. palmatum orfand MPTP treatment on

monoamine oxidase B activity in the cerebral cortex mitochondria of
mice. Animals were sacrificed 24 hr after the last R. palmatum water extract
treatment, Data was expressed as mean£SD of 8 animals per group. Cne unit of
enzyme activity was defined as the amount of enzyme which increased one
absorbance/30 minutes. * *Significantly different from the control group and
MPTP group at P<0.05, respectively. Data were analyzed using by Student's t-test.
Notes on group desigration are the same as in Fig. 8.
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Fig. 14. Effect of R. palmatum or/ané; MBTP treatment on
monoamine oxidase B activity in the cerebellum mitochondria of
mice. Animals were sacrificed 24 hr after the last R. palmatum water extract
treatment. Data was expressed as mean+SD of 8 animals per group. One unit of
enzyme activity was defined as the amount of enzyme which increased one
absorbance/30 minutes. *, **Significantly different from the control group and
MPTP group at P<0.05, respectively. Data were analyzed using by Student's t-test.
Notes on group desigration are the same as in Fig. 8.
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Fig. 15. Effect of R. palmatum water extract treatment against
depletion of striatal and substantia nigra dopamine levels by MPTP.
Striatal and substantia nigra dopamine level was determined by HPLC and
expressed as % of conrol. Data was expressed as mean of 8 animals per group.
Notes on group designation are the same as In Fig. 8.
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2 thiobarbituric acid Y}&EZ (TBARS)S Yutdo g EFH5)
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& &(schizophrenia) 9] B9
g3t 4 QUrtal 4
4 HAge gt g ACE #

(alcoholism), A
ol MAO & {5‘0]

-

|Sabs 38%:—,] SRS AA5}0] monoamine oxidase-B
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O o tige EH9] Hasd NE W AE SEEAE
£ ) 200mg/kgd FolsEMMAlE Boldt 540] gl A&
AIEETE B MPTP T RoToiie A BEg
triglyceride 2 high density lipoprotein ~F0] thA 2ol Hidl
7O &7k e VBRI e, thEgy MPTPY] HERdTE
(RL-MPTP %! RH-MPTP 413 F)ollA1= TGS} HDL 20| 89|
HMOE Ayl thETY ¢F& LERNRITE weis tige 2
2o 2E A&l HEAE TG W HDLE uio] FE a3
7t e ALE AIRECE 2 Qof MPTP s BEod 2 HE
FoTERL-MPTP & RH-MPTP 48749 T1E €3 X FE0
A BEzol B3l B8 520l BATA AIck

FEAkro] 9g 4AMSIE &9 AFTA AZIMIsE
TBARSE= A EIMISLE #Ul ohlet thl Aol dalEdly vt
8l complexE E&oH| o] WA DAF! 4I5lH
Yol tigt AT & £ k. MDAY] ES MPTPY}
VESHEZ S Rogol mel HEA A &7k 51
UOm™, MPTPE E5414S W46k HZERY AT
3 FUSICHL UK. MPTP Sodol I8} A3Auol|A]
o] MDA &2 &= L-deprenyl“’) o) pramipexolem)% X218}
N} vrayPE ZAKGHE ZABChE Bashl ok 2 @l
AT MPTPE FAHE w] MDA §HZFo] whole brainofl4isE &
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