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Abstract

Gastrodia elata Blume is a major important medicinal resource in Korea. In order to confinn the biological activities
of Gastrodia elata Blume, we camied out various in vitro assays. Of them, anti-oxidant and anti-tumor activities
were detected from assays. The prototype of Gastrodia elata Blume extracts was used for the evaluation of DPPH,
FRAP, hydroxyradical scavenging assay as anti-oxidant assays, as well as anti-tumor asctivities as wound assay
and invasion assay. As a result, the prototype of Gastrodia elata Blume extracts showed potent anti-oxidative activity
and anti-tumor activity in vitro. These above results suggest that the Gastrodia elata Blume extracts could have
potential to alleviate oxidation process, cell motility activity, and tumorigenesis.
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Z¥o], amyloid B-peptideci] 23} neuroblastoma A 51 IMR-
329] A EAPE A Foll Hrh FE2F0] o]F JAEt=
Ao 2 velgdti(1). PC12 (rat pheochromocytoma) Al 5
ol A apoptosisE A A| &}, serin/threonine kinase family<$]
ERK1/2, INK1/2-p38 MAPKs®] phosphorylation®} depho-
sphorylatione]] &=} itz Huso] itk Hwle
g AEE AAlshe Ao 2% deiA et Avle) AEQ]
y-aminobutyric acide 7t &abol| A77} Qe A2
BuHATH2). Hup A&EFe
alcohol2 antioxidant gene2] 28l-8- E3}o] focal ischemic
brain &8 ZHAA7)E A2 g2 B 1 E I Th3). Rat braing
o] 83} in vivod @l A= ROS (Reactive oxygen species)
| RNS (Reactive nitrogen species)& A| AA|A F71x= 3o}
@). a8 71958 SIHS, 6= 7} ofA
Fuee FAEZ AMSHYE ok

ks B Ao e 7154 AFaARA duke] 34t
324 2 FY SE VITH R HAFI) AT HAR
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itk

U9l p-hydroxybenzyl

Mz IO

A=

2 dgol 283 AE = HvKGastrodia elata Blume)=
2003'd 3~4o 7 H BE e FrtolA sgd
AR A F AT AL KI52THAY AHS A4
Tujste] YE= AHESIATH AP AMEE Ao R
b3l &/dg ERlsky] fAske] 1,1-diphenyl-2-picrylhydrazyl
(DPPH; St. Louis, MO), ferric tripyridyltriazine (Fe(IID)-
TPTZ; St. Louis, MO) 5] AH&o] Hglon, gt AHE
#9)3l7] ¢3le Matrigel (354234, Beckton Dikinson, San
Jose), Invasion chamber (3401, Costar; NY) 5©°] AF&5
At

Hol 7154 NEQ| XA

3
EEE71E ol 8sto] 30 °brix7t B WA FHEA
Hvp 5L o83l o Ag5E £FE + Avkews
Al zskR om wigkH] = ofeff Table 13} Tt

Table 1. Composition of prototype with Gastrodia elata Blume
extracts

Components Content (%)  Components  Content (%)
Gastrodia elata Blume
extracts (30brix) ‘ 120 Honey 70
Schizandra chinensis
Bailon Ext. 30 Fructose syrup 30
Paeoniae radix Bxt. 1.0 Caramel BA 03
Glycyrrhizae radix Ext. 20 Jamong extracts 001
- . Flavour for
Sodium citrate 0.02 drinks 0.15
Citric acid 0.15 distilled water 71.332
Vitamin C 0.038 Total 100
DPPH assay

DPPH (1,1-Diphenyl-2-picrylhydrazyl) = 1A 7} o-$- <F
8 & free radical 241 517nmol| A 441 BF+E e
W 2t 3185 o|th. DPPHE ¢3-S 59 §7] &4
A o - g8t g4k} 712 % proton-radical scavengeroi]
o]ate] 2AE]7] wjFo Fitsl S Mo 2T
#AY 4 1= Aol Utk DPPHE methanolol] 400 yMe]
FEZ =Q] the DPPH £ 190 1L 9} A 10 L2 H713}
of A2 3087 X o 517 nmoll A FHEES
=23} t}. DPPH radical A &4 H] & (% inhibition)2
o33} Zo] A4t (% inhibition = [Acnro = Asmple / Acommro)]
x 100y 3t

Ferric ion reducing antioxidant power (FRAP) assay

FRAP assay+ 313HE9] &8 (feric reducing ability)-&
Z% 3t Aotk 3.69] Y2 pHollA| feric tripyridyliriazine
(Fe"-TPTZ) B3 7} $-4A) (antioxidant)el] oJaiA 3}
A 9] ferrous tripyridyltriazine (Fe-TPTZ) 2342 2 uj
FYE 2t A4} S B 0B B9
(ferric reducing ability) & H = o]t} CHaNaO, x 3H09}
acetic acid (GH4O2)E ©]-83}e] acetate buffer (pH 3.6, 300
mM)E THETE o] HCIZ TPTZ (2,4,6-tripyridyl-s-
triazine)E o] 83t} TPTZ solution FH=EQIc) A& S 9
3} g0l 0 2= acetate buffer (pH 3.6, 300 mM) : 10 mM2)
TPTZ (2,4,6-tripyridyl-s- triazine) : 20 mM2] FeCls-6H,0E
10 : 1:19] H]&&2 Ho] AP PEo] AHE-S STk
HhEd (190 L)t F5E (10 ub)S T3 F 208 +
590 nmoll X FF=E ST FLH L Aouju s
stlom, Agd BT E 208 F9 g 7|Fo 2 3}
Ak

Wound healing assay
Wound healing A X9 5L EQlsls Ao=
attach cell®] B16F1 cell2 plateol] spreadingdt vt} CO»
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incubatorol 4 2 h B F3Ict o] F tipE o] &3l 2F 1 mme)
woundE THE U3 WigAE wE ot AR E A3
o= 37T 5 % CO: incubatoroll A} 36 h ¥j<F & healing
AEE dAnjid S Boto #& sIAh

Hydroxy radical scavenging activities

Fe’ 9} Hy0,7} ¥H2-31= Fenton’s reactionol] 2] AJ43 =)
o2 hydroxyl radicalo] 2-deoxyreboseZ AFSA]A
malondialdehyde (MDA)Z E&[A|Zlc} ol MDAE
530nmel] A} 27 &t hydroxyl radical S #9138} WA =&
gtz stsich

50 mM2] FeSO4 - 7TH,O 10 ul ¢+ 50 mMe] EDTA
(ethylenediaminetetraacetic acid) 10 pl-S ZH2} Y=t} 18]
I ZF50 < 50 mM 2-deoxyrebose 20 ul, 0.2 ng/ul
33HES 20 ul #7}3 F 100 mM phosphate buffer (pH
7.4) 120 yl, 50 mM HO; 20 pl ¥ 3. 37T A} 447 Z<F
v eFsla 2.8 % trichloroacetic acid 100 pl 223 50 mM
NaOHo9l| 3591 1 % TBA (2-thiobarbituric acid) 100 ul &
WS-l A/t T & AR SR 10T
15% 5 AGAAT, D& SolM FE3) YAste] 530
el FPES ZYSAch BY FEE O 42 ol
Eii=g

Hydroxy radical scavenging activities (%) =

AT F Y
AeTANTIEIE

1— ) %< 100

Invasion assay

Hn} FZdlo] et A& AU EA]E invasion assay 2
g4 3= a5t Matrigel (BD Biosciences)S
invasion chamber®]] coating & gele] 2% chambere] o}l
H.H4] fibronectinS coatingd} th. RPMI 1640 (FBS free)
& ge & 37 0ol 2 h vl & BIGFIS 1x10° cellywelle)
TR YL TS 5% C09| #7ellA] 37 °CollA 2 h vl
3 HnkE A3 v Y 2104 24 h v Stitk
Methanol-& ¢]-&38}d 173 3} t}-& hematoxiling o] £38}]
A ZE QBT o] F HnA S o] 8-3l¢] invasion =
£ Alxe 5 Ao U3l

Zn ¥ o

Antioxidant activity

AEHE2 Aol A JEAEH A il AR &
HA U=t Arlol hEAR] At w8lz2 A ok
L3 2HEE 5 SRS QAo vl BAdo] A3 B

2 AT EA]o| superoxided] #s)EE<Q superoxide

Ezge Pa8

=
0%

roh 24 8

FES A F glon ol AF Ao R REdLh H
of ol izt Hetd Fej= SODQ] 715S THKE 4] -
5E o83 BEFE e 7T AFEo] Bol HuE
Ao, Al Tk Bol AR itk o]d] E Az
Autel gritsl aHE Q1) Hdoh

DPPH, FRAP, Hydroxy radical-2- o]-&3}] &4tsl &A]
I} free radical 4452 27435199t} DPPH (1,1-Diphenyl-2-
picryl-hydrazyh) = 22 AApAg e 1 2pH7F A4
4 9] radical 24|, radical ZA=}e] v] HA|slol] o3 g3}
d AR Al A3 i g oA gdot Haksle
TG Age ©ol o]-&o] Ha gk 7|&] gzl it
3}AIQ1 Trolox, BHA, BHTE EFAIE R 3t gtsl 24
< ettt A8 27 duprt Solde Adwe AHnl
5, AFNM B0l A A JERTE 3F AR
of Blw3t Mrfe] gitel &g TEHe FEe] S 242
Hol 3ok tiet AR S-S TER oe] 7R Az 319
vt Fxol et o] thd BHAl Ve o] Al
A Hwte] Fxet #do] U= o= Holw, £33 2HF
74 9 8 T e Ao Z Algdn

FRAP &4 o] 4% znlgZdddr 71 &40 &4
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Fig. 1. Effect of the Gastrodia elata Blume on radical DPPH and
FRAP radical scavenging assay. The radical scavenging activity was
expressed by the remaining percentage of no treatment by DPPH
assay (a), and time-dependent antioxidant activity by FRAP assay
(b). (-@-, GEC; -H-, Prototypr 1; -@-, No treated).
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gttt AthA 2 BHA 59 control BT} 1 o] =4
HEE e 02 Rola giatslgido] nl$- Hojuytin
wetEn

Hydroxy radical #-4]2] 7 ¢ DPPHY FRAP assay$}
fAbgE 84S B9l o, control2 AME-3F Trolox, BHA,
BHT Bt Ankd oz @ido] v vgrh

sl 24 S M diEdezr dER
DPPH, FRAP, hydroxy radical 42 v|w3 2ol Ad
Wi el &4 E5o| thd Aol E Byt Hule] gt
3} g2 o] 2& 17} 219lth DPPH, superoxide,
hydroxy radical A7 ol 7}=8}A] Z8s= Ao By
1 1.2 (), in vitro, in vivodl Al FALELAH 2=A EL3
BIE Vel 3 Uth9). ditslel AHE B APdME
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Fig. 2. Effect of the Gastrodia elata Blume inhibited cell migration
activity. Data shows the wound healing (arrow head) activity (a),
and cell migration rate in a matri-gel chamber (b).

B16 M=ol 2|5t jn vitro antitumor activity
Aole ool &2 frieshe Alxe] 5402 Aol
o 71 T8 242 $A 29 —%E é g E &
TE8E ALY et v EA 93 e Wakd T A
BEE ok dAEAA Aulol] 2T AT £5A
S Q1317] H38led wound healing assay$} invasion assay &
A5 ™. Wound healing assaye] -9 Al7bo] wj=

rul rir-{

i

healing B =& E13% A7} MnlsZdolA] A 54
o] gol A7} =& A2 eIt healingol] tiat F=
9] Aol AR AR oA AlEe] 540 oA
He AL ¢ T AUth 53] dRAETAIE A
&3E i ‘ﬂ‘ﬁ s = A= ol FHwl o9 &
A7Vl 3k o2 AR Hr) Invasion EAoA &
wound assay®] ZAze} vzt Jx|9] AAE AQirk
Ao 5L doll slof Hol9} e ARE 7,
TAHoZ ?:H A 443 #EE /R ok A
uhe} A A ¥ o] 2T ofF Haud vl glA T HA
EZ o &ste] XS] £548E A% BRue Ho] 9o
=z

o, B¢ ol 3 U Wdeln Bt Ame] ol §5o]
2|3 ATt Wisteria gall®] 255 o] &3l A X &%
e 1% Al ol2l @ £5 40 Rho family e
o] 243 CDH4 Tl o] S A3fiste] AlxEe %54
< AAFTHL B3 oh10). Al Ee] S5A7 Ao
A JRA R Moyl XS 5L dAlslE Ao
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AA B A7t 2
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& olgslo] ARV HTE 0|83 Aze] TEA
& 2335k G41s124) 735 DPPH, FRAP, Hydroxyl
radical assay AAIBG 0, GRAEAE Belr) FJaiol
wound / invasion assayE A A|StG T 48 Ay} Hnie)
sk B v Hofd S0 desten), 53| Dbpi
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