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ABSTRACT

Objectives : Siegesbeckiae Herba's effect on the protection of nerve cells was tested, and the effects
were compared between Siegesbeckia glabrescens Makino, the state of which is spica imported from
China, and original Korean leaves of it.

Methods : After damaging nerve cells by exposing them on NMDA (N-methyl-D-aspartic acid) and
KA(kainic acid), Siegesbeckiae Herba's effect on cell death, inhibition rate, glutamate separation, and
ROS(reactive oxygen species) production were examined.

Results : 1. Siegesbeckiae Herba inhibited the cell death exposed to NMDA.

2. Siegesbeckiae Herba inhibited the amount of glutamate separated from nerve cells exposed to NMDA.

3. Siegesbeckiae Herba inhibited the production of ROS induced by NMDA.

4. Siegesbeckiae Herba did not inhibit the cell death exposed to KA.

5. Chinese Siegesbeckiae Spica had no inhibition effect on cell death.

Conclusions : Siegesbeckiae Herba was effective in inhibiting the death of nerve cells exposed to NMDA,
and in protecting nerve cells from various damages in nerve cell diseases. Because Chinese Siegesbeckiae

Spica did not show such effects, it is necessary to closely examine those effects according to the used
parts.
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(Compositae)ol &3h= WAS5F  Siegeshbeckin
pubscens Makino ¥+ RAE5F S glabrescenes
Makino ¢ AQRECZ Ho gz, A=
BEAFASD) S orientalis L., BEFHEAS
&) S pubescens Makino &2 EFRHERSY) S
glabrescens Makino®] AQRE AZste] ARSI
i Hof g}

figel B¢ A7 QR WEAME Kim 2, &
® # 570 S pubescens Makinoo| A diterpenoids
T2 W33, ¥ 5Y& S pubescens Makinodil A
Lizw cellol tish AEEAde] QIE pubetaling £2}3}
A, Guo 5’7 Xiang 9 S orientalis L.oIA
diterpencidsell thgF HE 3k otz £30|
e B ' £ 5% S orientalisl N 3%, S.
glabrescenso| A 7%, S. pubescenso|A] 17%&9] AE
< Bt Husio. AgAded disjMe
o] $%o] S pubescens Makinodld EaH
compound Bl16,17-dihydroxy-16-B-(-)-kaurane-19
-oic acidl7} 7t € A F2an) deS
Baada, 3 5] @l ddolganst ¢
o aRol g HES} Bdo| YL B3y
o, AP EEFMES PBolPATHI) a-adrenalin
&4 Adol} HL-9BAH  LFFE(voltage-
operated Ca”™ channel)®} X}gtoll 2} AHo] o}g}
%S ¥3iEr4-o] ROS(reactive oxygen radical)
o §40] gleg RudAY, 3 599 2"& mx
ol 4383 ERMES endotoxin®. 2 Htd
Ao miel dol KR T2 2 mBRYA A¥ol
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B, SR, SEEE Sos AMHEE & dde A
< Fgol AAMEY Lol E4" X9 3E
FoAE Aol e AYS AAEEZR, AHHE
W3 e f84e AA Bavt sddk: s
At ALY oL HEF AFEAY, FE5
93 YA H&d FolA dElA A3, o7 H
FEdM Yelte AHMAEAIEY dAHel 2¢le
glutamate®]  ThFfEol 9 EAFEo|n,
Alzheimer disease, Parkinson disease, Huntington
disease % TE HPY HAL JPdx
glutamate®} ©F flo) & ME&Fo] Fugig
I B3E v g,

g8 HPe FUed fEHE BEE IS
F38d TLC 4 € #3334 48 3o /9
H9o] w& TLC pattern® E4% A7, U4t €
AS5F S pubscens Makino EE A5#E S
glabrescenes Makino® F2 1tfE AHE 455
FIA M) TR Aorl ASS Budge,
ol MEY JuUt EAS5E T ASEIY S
A S 6 AHE F5EHE BEe AR &%
HAME zfol7l Y& F Yooz olE niuy e
go] itk

a2 E dFdae 3t A5 S
glabrescenes Makino® 34 #% S AEE 3},
Figo) NAAL Abd(cell death) s $3AFAAY o
0 & Jde=AE AR, NMDA (N-methyl-D
-aspartic acid) ¥ KA(kainic acid)e]l =&Al7j= 4
Hog ARMZFAE AL, glutamate FEF 2
reactive oxygen species (ROS) A% Tl tld 5
#e 9%S ZAAENY f93 ZAAE A7) B
3= wlojt}.
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In vitro A3ds dA3F BFA(SPFE, DaeHan
Biolink Co. Ltd, Eumsung, Chungbuk)® T3}
o} AolA oA, LE(22+2C), HH12417} light/
dark)el ZAEE FEAHAAN ARS3IEA B3 AR
= AfRo| FIsth Y #AFdA 24 F T~
U9 od HE AP A&k

3) Al & 7|7

3-[4,5-Dimethylthiazol -2-y1]-2 5~diphenyl-tertazol
jum bromide (MTT), o-phthaldialdehyde (OPA),
glutameate, 2-merca-ptoethanol (2-ME), trypsin
(from bovine pancreas), Dulbecco’s modified Eagle's
medium (DMEM), Joklik-modified Eagles medium,
poly-L-lysine, amino acids (HPLC standard),
cytosinel -D-arabinofuranoside hydrochloride
(cytosine arabinoside), 0.4% trypan blue solution
(pH 74), 28]31 Fura 2-AM-& Sigma Chemical Co.
(St. Louis, MO, USA)ZHH TY3tunh

NMDA, 9%R10S)-(+)-510-imine (MK-801) %
kainic acid (KA), 6,7- dinitroquinoxaline-2-,3-dione
(DNQX)¥= RBI  (Natick, MA, USA), 27-
Dichlorodihydrofluorescin  (H,DCF-DA)= Molecular
Probes Inc. (Eugene, OR, USA), fetal bovine
serum(FBS)<- Gibco (Logan, Utah, USA)ZRE +
AT 2 ool AHE3E BE A EFAYES
ARt .

MTT assay o= microplate reader (Bio-Tek
ELx808, Vermont, USA)E, apoptosis &3dl& UV
fllumination using a fluorescence microscope
(Olympus IX70-FL, Tokyo, Japan)E& A&3to™
glutamate &3 high performance liquid
chromatograph (HPLC) with an electrochemical
detector (ECD) (BAS MF series, Indiana, USA)ZE,
ROS &4 confocal scanning laser microscope
(Bio-rad, MRC1021ES, Maylands, England)& A+&
57128

2%
1) AR 85%

AZEH  FHESE ASE(Accelerated
Extrctor : 7180 F22)

Solvent
F2)E o83t FELE 5

0C, 522 5 B4 3 3], &4 1500 psiol
Al #2298 A1, O] ARAE FH9 5l
o] 100% HerES ¥ F ARIAFEZAE o]
&35t 0TAM 2 N FE3n At 2 2 F
298 42 v, 1 A FE99 2 A FEAE &
FHate] AUFZFAE o83t SvlE AA F F
258 4ok AR -’;"-% < FUt AFRANRE
100 golld 103 g, 32 ARAIE 100 gollM 97 g
ol At

2) AAMES| 1 R} HiX

@ ool =X : o3} Zo] 3 7N wjUdy
£ Fuldlo ABMEE g

Medium 1:54 g9 Joklik-modified FEagle's
medium®& 450 mLe HFEFHol Fol1, 200 mM
HEPESE 50.-mL 7}t ¥ 01 N NaOHel 46}01 pH
£ 742 ZA3% g, micro-membrane filter(0.2 um)
& ARl st N BESAT

Medium TI:6.14 g9 Dulbecco’s modified eagle
medium (DMEM)-& 500 mL¢] EFEF5o =],
36 mM NaHCOsZ 7}8t pHE 742 ZASAH
o] &do| CaCl, (23 mM), MgCl: (1.0 mM), KCI
(5.0 mM), fetal bovine serum (10%), penicillin (40
U/mL), gentamycin (30 w/mL) & #7138 uhs,
micro-membrane filter (0.2 m)E A3 oAaidd
3t

Medium I : Medium ¢} ZAF KCl¢] =&
15 mMZ FA3%}Y, fetal bovine serumd FTEE
5%2 ZAdo zAs4Een, UrAle Medium I
o} BYEA Tuistdh

@ AMZMIEZo| HiR: J4l 1647 HHE ethyl
ether2 vlEA7 & ejo}lE Aol 70% ethanoll
AE39- Hole HZHE dxad FEUE £
Zatgch Baj¥ d=a@AS trypsin (025 mg/ml)<
48l medium I o €3, 5 mlL pipette & 5-6
7F A pipettingdte] 71413 B4R 39, o]
37°ColA 10 £3} incubation 3t¥th AFEHESA
1,000 rpmolA 5 B ARSI 4L HNFEE
ga3te FAZ medium IE 7F8HT pipetted 3
o HEE Baxgen, AE¥EE 2x10° cells/mL
2 zA%9 nylon mesh (35 m)E FHAZ th,
"2} poly-L-lysine® coating3 12 well plate (A
FAME 2 glutamate F-E%F FA), £ coverslips
(ROS &)l #5389t 37C, 5% C0/95% airs
SR 2749 €Oy incubatorolA WiFER L, ©l

ru|o T
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€ WIGF e WiAE medium M2 23}
m, o] ¥ 3 ol & WY wiAE uBsy 56U
W FE NFAEE Aol A8t

3) MAMES] NMDAG CHE =

ABAE7L wjgd vfA o)A wiE wWixE AA
32, HEPES buffer (154 mM NaCl, 56 mM KC],
23 mM CaCl,, 10 mM glucose, 86 mM HEPES,
pH 7402 3 W A% g, 59§ buffers 713149
30 ¥7 incubation 32, ©A] NMDA (1 mM)E 7}
§ F 12 M7t 9 incubationdle] NMDAY] =&A#
. o] W], A (F}FEE)Y] AFE HALEY] 98
A& NMDAE 7I8t7] 15 BAd AlEE 7 welld]
7142, NMDA receptor antagonistg! MK-
801(10 yM)E 22 wie =z A3yt

A XA (cell death)-2 MTT assay Ho2 £33}
21, Hoechst 33342 YA OZ apoptosisE &<l
FAY wiAF2E2 ¥ glutamateFS FH5A
gl

NMDAS} MK801-& HEPES buffer2 £3l3td A}
£330, ANBFEEL absolute ethanol® 50 me
/mLe} T2 £33 ¥, HEPES buffer2 343}
ALt R, AZAAE &A= ethanold] FEE
0.1% ©l3l8 Al&sle] ARTo] AEFH &Alo] dojuA
g 3Gtk

4) MIZEAE(cell death)el &3

® MTT assay : MTT assay= 4o} e AT
oA k@M F84 AU MTITE FHA9
formazan®. 2. AR = mitochondrial
dehydrogenase®] 84 $8& 2AZ ¥, YAs
T formazen®] 4& Aolgle MEe) 49} vigdh)
MTTE PBS (Ca”~, Mg "—free phosphate buffered
saline)ol 5 mg/mlLe] 52 =4 stock solution® 2
THIEH s, AMEA9) serum-free DMEM2.2 10
vl s Aste] ARSIt wlgAIEe] wgE wiAE
A A&, HEPES buffer (154 mM NaCl, 56 mM
KCl, 23 mM CaCly, glucose mM, 86 mM HEPES,
pH 742 3 ¥ A3k A $LE buffer2 30
£32) incubation3ti, NMDA (1 mM)E 71§ % 12
AlZt @ incubationd}F{tt. AEFEE 2 NMDA
receptor antagonist¢l MK-801(10 yM)2 NMDAE
7v817) 15 BA9 7 wello) AE7lalgich olsh o)
AZBMEE NMDASH §7 incubationd ¥, NMDA

g %43l= HEPES bufferg AASHE, MTTE
200 8 715t 4 AIEQ 37CAA wgEA.
vjetEo] MTTEHL AAsZ 200 ule] acid-
isopropanol (0.04 N HC! in isopropanol)-& =& well
o 7hsln RePA E3HA FH4E J§ FEN
9] formazanZdAE EAZL Welle ZE &
£ 96 well plate®] Z wellol %7132, ELISA Reader
g AHg3te 3+ 570 (29 630 nm)oiA F
P g &334tk AL isopropanolS H7IF ¥
1 AIZE ojujoll AASIYE, F3EE NMDASE A
23] ¥ welldl FREE 100%E 71FES}S &3
3i=8

@ Hoechst 33342 staining : AZE=e) Fx449 W
3E doyA ¢, AxhE YF3lo DNAE ¢
AFH= bis-benzimidazole dye$] Hoechst 333428 o]
£3519ct. AAEd= 23, apoptosisE do A
X9 3& chromatin®] ¥Z=HA Hoechst 33342¢]]
st WA A=Y, o] Feety WsE ¥FEn
Aoz AT CoverslipsollA] gk Al Eujokz
o} A vjx|& AA2}il, HEPES buffer® 3 ¥ A3
th2, 2 bufferg 713led 30 £3F incubation3l 2
¥, incubation & NMDA (1 mM)E 7}3t4 12 A3t
o incubationdtqtt. AlZ2F28 ¥ NMDA receptor
antagonist?] MK-801(10 pM)& NMDAE 713171 15
Ao z+ wellol H718lQc) ol¢} Zo] ARAXE
NMDAS$} €7 incubation3t ¥, 4% praformaldehyde
E AMEEld Aol 20 B OB nAsGeH,
HEPES bufferol 1 we/nl8 %2 %9 Hoechst
333422 7)13be] 15 B B¢ GME . FHEE W
k= ¥#¥Eu|A9] UV illuminationol <3l
excitation 340 nm, emission 510 nm®} barrier filter
2 AAsHk AIRE 8983 FAlo B4 DNAE
743 MES fragmented BE condensed DNAE 7}

A Axe FE 2Asm, AH AHX W
apoptosisAd A X} ¥1-&-& AT

5) Glutamate #zl2ke| &3

e AEgdola witg wAE AAS,

HEPES buffer® 3 ¥ A&H3 o, YT bufferE
30 ¥7}F incubation 391.2.%, NMDA (1 mM)& 7}t
% 6 AIZt © incubation 3}Yth AEFEE ¥
NMDA receptor antagonist?l MEK-801(10 yM)<
NMDAE 7}+517] 15 B3l 2t wellol H7HlA o
o} o) AAMTE NMDAS} 7 incubation® F,
HAg TAY Hwjx FoE FEEHA U



Mol NMDAZ fitel ABAE &4 viXe &4 125

glutamate®] %-& electrochemical detector (ECD)7}
A2g HPLCO 93ty Z33 4tk X3 sample§-9
60 nloll 20 o) OPA/2-MESHS 713l E3}3ied
precolumn derivatization& #AAIZIF o] HPLCol
injectiondt 2.0, HPLC] ¥4 x1& o537} 2ot

Liquid chromatography : BAS model 200

Mobile phase : 37% methanol, 01 M
phosphate, pH 5.15

Stationary phase : WATERS Sperisorb® column
(particle size, 5 um : 4.6 x 100 nm)

Detector : Glass  carbon workin
(Ag/AgCl

Gain : 10 pA

Flow rate : 05 mL/min.

z} olu|x=At (Asp, Gln, Glu, Gly, Taw)dll thg 7]
AEE 25 5 10 M2 HFEAS FIRHP9
HPLCE #43}o) 1 retention timeg &A1, &
$5o} W& peak area® 71F2E 3 sampleZF ol
olieite] FEE ANEHA

sodium

electrode

6) ROSAAM 2] £

H:DCF-DAY] g AHAEQN 2'7T" -
dichlorofluorescein (DCF)&] mjAl FFEAHE o] &
3tod ROSAE%E S48t Coverslipsell A& A
AMEE serum-free DMEM2.E 3 ¥ A3z, ¢
< HjXE 7}8le] 30 £3F F-$A1Z] v, NMDA (1
mM)E 718t 3 A7 O incubationdtith. AlBFE
E 2 NMDA receptor antagonist?l MK-801(10 p
M)3 NMDAE 71317] 158 A6 ZF welloll 713519
t} o]g} o] AAMAEE NMDAS 34 incubation
& o incubation®d] ©FA® 10 ¥ H< 5 uM
H,DCFDA (in DMSO)E #H7iste] 2dAZth AX
€ HEPES buffer®2 MAE Fo, coverslip
confocal microscope stagedl] &8}, 488 nme|
excitation, 510 nm® emission filterE® A&l
confocal scanning laser microscope (Bio-rad,
MRCI021ES, Maylands, UK)E AHE-3}e] MEE o]
2315k 3 coverslip® 56 Ao olmjz|E
s g2, 7 fielde] MEWAAN SAsE Hd
pixel FFAEE DCF 3F2 U3 D924 EA
Stk 4 MEd B 335 e image ¥4
software® A48t A4l

1) SAEN
AP AsHuE Y JdAe HF + B

M

22(Mean * Standard Erron)& AHE8IA A8
7te] #o4 HE S Student’s t-test FAPLHE o)
£33t AABIPY oW p<0b A Al 1 AEHS
3Rt

4 3
1. NMDAR%E A% AZAdo] g &zt

1) MTT assay &0l 2|8t &2

NMDAS] 93t A7 MEAVES AANE7) 918 W
Hoga MTT assayE o|&3td FA4dHed, &
Ug whe-S 4 3 ol A3 FAAMYNNL. &
vlE AAAEE 1 mM NMDAY] 12413 =247
2 (Control) AMES MTIT #$4&L AMT
(Normal)ol] Bl3}e] 814+1.7%= @AsA ZAstgct
(p<O01). 5% F22 1 w/mLS NMDASH & 3
743HEE W(SG 1 w)el MTT 898 85.8+4.8%,
W& 328 10 w/mL & NMDASH 34 718t
< 9SG 10 w)d MITIEES H1£27%,
NMDA receptor® Z 34l (antagonist)?! MK-801-S
10 M 2 H7ll NMDAS Z&2 A3
(MK 10 uM) A%< MTT $98L 99:25% 4
o} E2E vasge o, % FEEF 10 s 3
74 Aol MTT 3980 AASA F7std
(p<00l) FE FZEL AZAAZAIGE dASPT
(Fig. .
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Fig. 1 Inhibitory effect of S glabrescens(SG) on
NMDA-induced cell death in cultured neuronal cells.
Normal group was not treated with NMDA, and the other
groups were treated with NMDA(1 mM) for 12 hrs. The
rates of neuronal cell death were determined by the method
of MTT assay. The absorbance of non-treated cells was
regarded as 100%. Results are expressed as MeantSE
values of the data obtained from four independent
experiments.
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Control : treated with NMDA(1 mM) for 12 hrs

SGr o treated with NMDA, and the SG-extracts was also
added

MK 10uM : MK-801 was added with NMDA-treatment

=+ p<001 significantly different from control group.

# p<0.05 significantly different from normal group.

B, FITA % FEE(CSS)E FYS o
AARE Ant AT MTTEHYEL 100.3£2.0%,
ZTL MTTE#YEC] 701126%, FI §iE F&
B 1w FAFCSS 1 w)d 845:15%, FZ4 %
E22E 10 i FAR(SS 10 @)L 858t23%, 18
I MK-801 (10 yM)& &4 #7138 39 MTT 384
E& 0925% Y. FFAF HE FETEEL 59
Ao 273 vasq MTT 8980 v &
Ve Ag9e Bygoy, #d# Axe ofllle
o, ol FF HE FEE°) NMDAZ HidHe
A7 AEAPEE AdAZR A0 AY gLE 9y
3 AtHFig. 2).

120

-
o
=3

-3
=3

-
=3

Trrrﬁ'rTTTT FTITT T

MTT Reduction rates {%)
-3
o

~
o

Controt

Normat

¢SS 18 ¢SS 1018 MK 10uM
Samples

Fig. 2 The effect of cSS(Siegesbeckiae Spica from China)
on NMDA- induced cell death in cultured neuronal cells.
Normal group was not treated with NMDA, and the other
groups were treated with NMDA(1 mM) for 12 hrs. The
rates of neuronal cell death were determined by the method
of MTT assay. Results are expressed as Mean<SE values
of the data obtained from four independent experiments.
Control : treated with NMDA(1 mM) for 12 hrs ’
¢SS : treated with NMDA, and the c¢SS-extract was also
added

MK 10uM : MK-801 was added with NMDA -treatment

*x p<00l significantly different from control group.

# p<0.01 significantly different from normal group.

2) Hoechst 33342 Mol 2|8t &3

NMDARE A% AZAPEol tg #HE 3289
AAERE B} EAEA &3] 943k, Hoechst
33342 4AYHE olg3e AP MR F AEE
gul7er #EAE FAxl NMDAE Aesx ¢& A
AT ControlollMe  wige  AZBAMEZL  Hoechst

33342 A Fol oF¢ A EHE HQlH H]
3o, NMDAE AE)gt Zfole 447 258 =
% (chromatin condensation)® 80| Eaid =%
(nuclear fragmentation)&°] Hoechst 3334222 g4
5o} v Wik delg FFFHUT £ 4T
ARAEE] T2 He|§ 248HA F-Ag=H b3}
o, NMDAZ} 228 A$oe AXY Furt IR
Falgen 2 Aris A4l HstE 2 HWoly]
tt. NMDA®t 4 #%E FE2EF F= MK01
(NMDA receptor antagonist)& #7}1g ZASele 3
M g FEEY Ul FMEd we &dse
ABAES My 2 P9 Wrt FrHAKFg.
3).

Control

SG

Fig. 3 Morphological evaluation of nuclear chromatin in
cultured neuronal cells with the DNA-binding fluorochrom
Hoechst 33342,

Control : normal cells : not-treated with NMDA

NMDA : cells treated with NMDA(1 mM) for 12 hrs.

SG : treated with NMDA, and the SG-extracts were also
added

MK801 : MK-801  was
NMDA -treatment

added by 10 M with

Hoechst 33342 d4¥o2 % F&E°] NMDA
o fEE 4173 AXAMEE YA Hle&e shd
o] wjok wellolA] 5 294 Holle AMES} F& A
TE A% FL& AXY NE(%)E S},
3 AYTZ 4 well & 23359 FAAGAS A,
22 AAAREY v&e FATo] 48+08%, NMDA
g A8 Rl 200£1.3%, HE #5281 w/mL
AYTL 141409%, #E% F2F 10 w/mL AL
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73:08%, 2]7 NMDA receptor antagonist$)
MK-801010 pM)S X% AHFe) F A
73+11% Atk AATH Hw3Q-E& @ NMDAZF A
A8 Uz e AEFE A S/
(p<001). NMDAZ} M&E 9}t 34 W& F288 1 «w
/mL EE 10 w/mlY 52 HAN8 Ade F
AL B5 dxFol udle] 2 AAAEY 7t &
AsHA Tas90 M (p<0.01), % 10 we/mL ¥71e)
AL-dE NMDA Z#A MK H7HgE 449
a &3} vl$3tkFig. 4).

n
o
1
'

a
‘f"T TT I‘W‘T*Y‘Tm‘fr'r‘l—ﬁ_l—[—r—f_rrj
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(=]

:

Death cell ratio (%)
3

[3.]

(=]

. - o
SG 14 SG 108 MK 10uM
Samples

Normal  Control

Fig. 4 Effects of S glabrescens(SG) on NMDA-induced
cell death in cultured neuronal cells. Normal group was not
treated with NMDA, and the other groups were treated
with NMDA(1 mM) for 12 hrs. The newronal cell death
was examined by the method of Hoechst 33342 staining,
and the death rates was calculated based on four
independent experiments.

Control : treated with NMDA(l mM) for 12 hrs

SG : treated with NMDA, and the SG-extracts was also
added

MK 10uM : MK-801 was added with NMDA-treatment
*x p<O01 significantly different from control group.
# p<0.01 significantly different from normal group.

2. NMDA &% glutamate®&8 7}l
W3 gA &3

NMDAE AAAE HHd gl NMDA &4
o] AFFoaN MELA APHE Ca o)L 59
BRo|5 oAe fEsln, 1 %R ogFY
glutamate7t MEAE FEiso] XSS PoTA
Ath o] A HE FEEo| Ag3=AE A
7] 915+, NMDAS ¥ 3EE2 A1 Artete
fE8E glutamated FE A AT 6 AT M)

% wixZzoz Hel¥ glutamated] ¥& FAEol
039+0.09 pMele™, NMDAZ ¥ WzxT &
1265018 M2 A3 F7FHATHP<0.0D).
NMDAE HestdM #Hig 2% 1 w/mles A&
& A% $2 8 glutamate %S 060+0.12 IME th=Z
Fo nlate] o5t FAHYLH(P<0.05), HE T
28 10 /mle HATd 4% f29¥ glutamate &
£ 049:014 pME FA tizFol Wty fofstA|
A AHp<0.05). H% $2E3 NADM ZEAY
MKS01(10 yM)& 374 xeld 72+ 0332003 yM=E
NMDAS] 93 glutamate®] #2157t @A) o
Al = 9 cH(p<0.01)(Fig.5).

2.0

23

Glutamate release (UM)
P

SG1m SG 10 MK 10uM

Samples

Normal Control

Fig. 5 Inhibitory effects of S. glabrescens(SG) on glutamate
releasing in the neuronal cells. The glutamate was
determined by HPLC with ECD. Normal group was not
treated with NMDA, and the other groups were treated
with NMDA(1 mM) for 6 hrs.

Control : treated with NMDA(1 mM)

SG : treated with NMDA, and the SG-extracts was also
added

MK 10uM : MK-801 was added with NMDA -treatment

* p<005, #=+ p<00l significantly different from control
group.

# p<0.01 significantly different from normal group.

3. NMDA §= ROSS| Z7tof EHEt AN =3

AE7F NMDAY] =&5W AEZHEE glutamate
7} 4890, 89 glutamatest 2 FEA ol
wAbe I FeAsl whgste] FRAFIH, oo ult
nEZegoly HFAAGAZREH WA ALFH
(Reactive oxygen species : ROS) % nitric oxide
(NO) S| AAo] &gt & A7AX #HEx 72
B2g H71gtez A NMDAC] olste] Fgwo] 44
HE ROSY #ol PaseAE %71 Hsl, 444
ROSE #3399 HDCF-DAS ol &3t H3t
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9.o1, laser scanning confocl microscope® AHE3}
o Yoz WHE ROSE ovjx a3} 1 A
NMDAd] =25 @& AL vddo
NMDA (1 mM)ol =2A)17] ABAEE 23 838
sle] NMDAY] =2H2.84 ROS AAdo] Futg]
AL ¢ F ARG olske dE, AFHMEE
NMDA® =&A1Z o fi% FEE(10 w/ml) F=
NMDA receptor®] 23491 MK-801 (10 yM)& %
A A Agole iR Fol A AR TAA
= ¥3ado] 43 A= AHFig. 6).

Control

" NMDA

Fig. 6 The neuronal cells were examined by laser scanning
confocal microscope. The fluorescence expression of cells
was developed by H-DCF-DA stain.

Control : normal cells : not-treated with NMDA

NMDA : cells treated with NMDA(1 mM) for 3 hrs

SG : SG-extracts was added before NMDA - treatment
MEKE01 : MK-801 was added by 10 pyM before NMDA-
treatment

NMDA] 93t} AAdo] &g AAME] vhg
A AMAZFROS)E HDCF-DA gAyez 21¥F
FANTE 2 Yo s NMDAY 93 Ax
EA0 U FE 289 9%L FABINeH, 3
el uldF wellollA 5 H94 Holgle MEG F&
HNEE HASKY F& AX9 HT(%E FH3)n,
g AFTF 4 well A4S 339 FAXNET 23,
FAB = PATo] 714165 Fo™, NMDAS A
3 27 FPBEE 236.0£330.8 AT HlS
o GAsA 4531 (p<0.01) AAAE7L NMDAd
=2gogx o 3 ujel ROS/ AAHISE ¢ &
ALk oleh= g, AAAEE NMDA9 :&3}7)

A HE F2E 1 w/ml & A Aol ¥
PBTr} 12854132, #i#E $28 10 w/mL ¢ 9§
A7) Agole ¥33xrt 691461, 18]l NMDA
receptor®] Z¥A|(antagonist)?) MK-801(10 uM)3}
o WAl AP FWFEE 515485 Atk
W27 Bastge wW, Axeld 3 Aee 5 ¥
F33ert dASHA 24AE(p<0.01) ROSY Aol
avkg Ao, £ AN e ol F
7hgell wel ROS7E AAlEE @l ddides Z4a
HReE & 5 UAKFig. 7).

250 *

100

Fluorscence intensity
@
o

SG 18 S$G 10&8 MK 10uM

Samples

Controi

Normal

Fig. 7 Inhibitory effects of S. glabrescens(SG) on ROS
generation induced by NMDA in the neuronal cells.
Relative fluorescence intensities was examined, and the
intencities represented the amount of ROS produced by the
cells.

Normal : not treated with NMDA

Control : treated with NMDA(1 mM)

SG : SG-ext. was added before NMDA-treatment

MK 10uM : MK-801 was added before NMDA-treatment

=+ p<0.01 significantly different from control group.

# p<0.0] significantly different from normal group.

4. Kainic acid $% A7 A zAgell it

%

NABAREY EASE= non-NMDA FEANE %
% F2E Q¥ HeIeAE ArE] Hstd, 4l
ZAMEE kainic acid(KA : kinate)ol] =&A171E ¥y
2 MTT assay® ©]8393, 4% ¥&S 4 3
238t EAAE A=, AAMNEE KAGO uM)
o 6 A =ZAAE W dEZF(Control) HIE2
MTT $gge. AT Normal)el wlste] 60.5+3.5%
2 A8 ZAasEtHp<00D). #%E 1 e KAS
g7 A71EEE W(SG 1 w9 MTIT 3#4&e
50.3+35%, % 10 w/mL & KAS} ¥4 A8
< (SG 10 we)e] MTTSHUES 605:25% Ao,
T A% EF W2 {98 xolg Holx g3ttt
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(Fig. 8).

Y 2 HE F2E°] kainic add(KA) 5§
Aol FAEsheAg HAARE AR, ARALE KA
pMel 6417t = E3AAE o EHControh el AE
MTT #8982 FAFNorma)dl Bt 665+34%
2 HAAEA P2 UHp<0.0D). T3t Bk FEE
1 wed KASH 37 H715b3-& (eSS 1wl MTT
8982 665:32%, T34t Mk £5F 10 w/mL
< KAS g7 H7er9E wi(eSS 10 w)e] MTT#
AEe 643t18% o™, ¥ A 25 dFxad &
o}3l zlo| & Hojx] %skekFig. 8).

A71% upel Zo| FiES non-NMDA €3 F
9] U2 kinate FEH FEo) 3 AHAL 54
de EIANE Jehix 23ddes e EASA
=3

»
£=3

.
100 [
g =
L 80 ~
it o
S [
5 80 -
=]
3 -
© - !
E 40 -l
= -
20 =
o =
Normal Control SG tum S$G 10@
Samples

Fig. 8 The effect of SG(S. glabrescens) on KA-induced cell
death in cultured neuronal cells. Normal group was not
treated with KA, and the other groups were treated with
KA(05 mM) for 6 hrs. The rates of neuronal cell death
was determined by the method of MTT assay.

Control : treated with KA(0.5 mM) for 6 hrs.

SG : SG-extract was added before KA-treatment

## p<0.01 significantly different from normal group.

120

100

80

80

40

MTT reduction rate (%)

20

L O L B B

t
Samples

Fig. 9 The effect of cSS(Siegesbeckiae Spica from China)
on KA-induced cell death in cultured neuronal cells.

Normal group was not treated with KA, and the other
groups were treated with KA(0.S5 mM) for 6 hrs. The rates
of neuronal cell death was determined by the method of
MTT assay.

Control : treated with KA(0S5 mM) for 6 hrs

¢SS : ¢SS-extract was added before KA-treatment

8. ## p<001 significantly different from normal group.
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Wae misky sEd RE REE H0E
TR, TR, £BH, WA, M4 AR 2}
T A AR olF ERAED Y “BIFBEK, WK
W, BEE, EREDE, TEEATKBE Bk 2
B, HhM 4+E% RERRE, WAEE §AT
LERAZ o2 39T, BEEe “EAmKE, ®
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A48 2 go] AHEHT YT

WEe 719e gAY 232 Compositae)
o) &3l= "d2E53 Siegesbeckia pubscens Makino
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2 59 1, FdAVdE REAFASH S
orientalis L., WREFH(EINSE) S pubescens
Mazkino & EHBEH(RESD) S glabrescens
Makino®] ARHE Azsle] ARG Ho 3o
o duekRPoe BERE(ERASE) S orentalis
L. var. pubescens Makino®] Z¥d HXE Hoj 319
ofgRAE AR T AEE AL Uk

BEe AANE APRY BHEAEYY “ZA
WA REE BEold AR, EEAED ‘LA
FH, ABAH, ABAB HHEE R ¥ 1 B F
g ol s, o2 vRo] Hol HHEe
£09E vy 27, £ e AA}T ITE At
g3ledol e AYE ¢ 5 AUk 2EY A W
o $EHIL e KEL URE TR 4
Hu gen FI3A £UFE HHES UrE K=
o} glonz Fepx) FAFH U HEJL 2o
3 Aotk AP FUdd FEHE
AL FFs9 TLC 4 2 F3x &
%o 590 & TLC patterns £
WA €RAE% S pubscens Makino v IAS5FE
glabrescenes Makino®} F2 fEtE €12 #%5 5

1z

ok

i

f;‘-'

: !
fr v &



130 K& T4 &3 — Vol 20, No. 4, 2005

F34 ol FRE o7l dSE Budge,
o] dA #&e i 9AER & A5 S
A U i AHE FEEHE AL M2 &
FoME Zo|7t A& F UL FAFEE old
g 2%S vy et Aok

ES AYEAA dsiMe dgast?, duke
22" daolt ¥3 wE #2" 2 ne dA"7
5 F2 4884 %0 dis] 21 Hiey, o] ¥
of AAAd g 2" Frlglad BEAG o
& s 2 gmees fEde” Sol BuHgl
ot '
ojgjgto] oju] HuE FEe g A¥H drE
e 2 figkol $F ¢ #AYes AF MBHE,
R, HEEM T A8 & dde AL HExol
AFZAE] ZFgolu S48 HEY 38 Fox &
Fol g AYE AXEEE, £ AFdae 34
ol Ui HE 84S FAE "art g A
Z}&te] §F dide ARZMES} FEA olu)icibe)
g3 fEHEe AASYA RBERSD) S
glabrescenes Makino "WlgH-& F&Eo] f%o] s
Ag AESAC.

ARAA T EHolE glutamate 59 T84 o}y
2] £44470 100, NMDA 2 KAE o]E %
Aolulicare) F4A o] A3 agonist Eolt} 4l
AAE} NMDAN-methyl-D-aspartic  acid) 2
KA(kainic acid)ol =253 NMDA Ev KA9
£AE AU Zgo EA7L g & AEg
2] Ca" channel®} opening®o] AX WY Ca™ o)&
TEE FOHAY, Bl AMIW Cadl 93}
glutamate 5 F84 oluje4l o] {eldd
oln|xite] AxdtAl HE 12 Qlste AXute
glutamate receptor’t FEEHW, ol TAl AXTY
Ca” ¥Z& UL EA 3 33442 ez
nEgcgole] HARAGAZRE HREA  ARE
(ROS)8 BA4E E3hs FAd 242 549 84
< Fdsid vEEEgole] &4E FEdy, Yo}
b A7 AZEAPE(cell death)e 2. Choi
§%0) B3 nis} o] B APYMNE NMDA 2
KAE A7 AEAldd olzA g AEXZAL
den, NMDA®l 29& AMIEAIEE FEA
antagonistq] MK-801¢] 93} #2)A%A #4234
tHFig. 1 and 8). °|&= NMDA %= KA7]- NMDA
F84 =5 KA FEAE g4 eEN A7 A
EAbEo] 28 F USSR FUG

& veL32E(5G)L NMDAY 9§ A4 A

FAE L dAlshe A7E Bk MTT #9&(Fig.
1), Hoechst 33342 @A4& o]&3 AEXFej#Z(Fig.
4), glutamate 2% AA|(Fig. 5), &G 44
(ROS)Y] AAAA(Fig. 7) 59 HAE B34 #H%
HeEFEEL 10 w/mLe F=NA A% AZEAE
& JAFe o3 AHE BHIYh oY Fy=
u)FojBol FHES NMDAC 93 AR HAIZAPE S
AR st HEol Utk AZArt

B, 2 W olFoA FIA FM#H(eSS)
€§g F28E NMDAY 43t A7 AZAIEE A
e A9E HolA] 4sitHFig. 2).

e s2ed Bulda), IgE QA § 99
1A dF &= vxn ¢HA Ux, oEHE A
g7ls 2EAEL HEMd &3 A7) 3 E EF
oA 23ud ¥ JUf?. 2z2, NMDAY 9§ A
AAZAIEE dAse ARl HEAT T A
g ®re i 7 Aol en, FI3Y HE
o A3t Qe R FEEH 1 A 'L
2 F3% 4 Ak

%ol NMDAol 2% ARZAEANEES A3Ie
250l dde AL FHHEA R e FEo
NMDAo| #-g3le NMDAZ 843 A71AY =
= ABAEA EAE NMDA F€A F&3te
A¢E AT o B 7N FHE deEs F
288 10 w/mLe FEAME KA & A3 A
FAEE AdASIAE Z3HcHFig. 8 and 9). °l&
wEdl gaEo e Aol ARMETY HEHA S}
t B84 olviite] NMDA F84d g 5ol
43248 NABRe Anteln AZEY oo disty
t 2ok A3FHQ APt olFol Ak sejgtn Y2z
21=

NAMEY oL HEF, AFAE, FTY T 9
3 A HEd T gEiA U, oy F8E
dA vehlhs A3 AEAbde dxgqel 89S
glutamate®) S FRFEd ¥ FAZEoH,
Alzheimer disease, Parkinson disease, Huntington
disease 5 G HPA HAe Ao glutamate
o] o fgd e AEEge] FutEdy BRaud
vl A2, Glutamate®] T fr2lol e AT E4L
FEFolU A& g3 AYIFFAME ¢gejA A
¥ 8§8ZF AP E glutamate”t S2H-8 e
' FEAA Asdtn geid du? 2 a7dA
NMDAE AAAEZRE vjgd FO2 glutamatet
I8 XA FVHNR2Y, FHES NMDAG 9%
glutamate®] 218 X34 AA 8 AcHFig. 5).
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ol ol FiEk F£EL NMDAd| o3 A7
AZAES JASe a9E H4on, MTT $44
9] A5a7, glutamate FEl3F JA|, w4 A4
Z(ROS)® A T AF HMEAPEE Aodl=
foldt EE Bt o2 uFolHol HE S
glabrescens & NMDA®L 23t A7 MEAEE
Aghe BFo] At BAHN, Q8 s1x 9 A73EE
gA3 Age] Wiy ed A Yehde HE
F, ARAY FY 5ol 9% AAME &4 2T
ETE Jehd £ otz AE"ch w£§ i A
2 fE5HE F4 BES A3 AEAE YA ad
7} gileug HEke EFded HER9E RE3
g Zart Qlda Aggn

4 &

¥%(ASR) Siegesbeckia glabrescens Makino®)
ARAE BE3ETE A5, I AFAE
€ NMDA ¥ KA B9 =3A7 ftHs =g
F, N7 AEAPE A&, glutamate F8% 2 ROS
AAF 5 EF3d U2 2L ZRE Itk

1. 35S NMDAY =23 A7 HEAPEE A

2. 5i%S NMDAY =28 NRZAXAN Fade
glutamate@-& A A A

3. %S NMDAE f5% ROSY AAE AAEY
=3

4 5ES KA =28 A% AZAIES AR s
=g

5. FT4b 5% (Siegesbeckiae Spica)e 417 A FEA}
d dAEI7} Aok

gt 2L AR wFo] Hol BERSHS
NMDAC] 93t 273 AFEAPES JAIsle £50] 3
on o 7R NAEYA Ao Wty Ay
A Jehte AZATES REEANE 2ka 9o
o, T3 FuUo iR L YEHE FEHe 3
AT FES A AEAE A a3t Jehd
A ooz ofaroel i3l FAPIE ¥ da
7t dkz Alg ok
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