HepG2 Hep3B

Ma5 SK HepG2
10u g/mi 50 %
GSH CuzZn-SOD
catalase SOD
catalase 24 48
72 GPx SOD
catalase MRNA level luciferase activity assay
NF-k B
4.6 AP-1 6.1
NF?B AP-1
GCS-HS GCS-HS mRNA GSH
HepG2

HepG2 12,4



Anoectochilus formosanus is a traditional folk herb that was thought to
have effect on liver function protection. Previous studies showed that
rat treated with water extracts of A. formosanus had better recovery of
liver injury with reduction of the AST and ALT levdl.

To determine the anticancer activity of A. formosanus on hepatocel lular
carcinoma, HepG2 cells were treated with serial concentration of water
extracts of A. formosanus Significant decrease of HepG2 cel
proliferation was found with treatment of A. formosanusat 10 ng/ml.

The glutathione mMRNA level and the NF?B-dependent transcriptional
activity were both decreased at 24 hour after A. formosanus treatment, as
revedled by the quantitative RT-PCR and luciferase reporter gene
anaysis.

Taken together, this study result indicated that A. formosanus may have
the anticancer activity to hepatocellular carcinoma cell line and may dicit

Its effect through the free radical scavenger system..
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2.4. Glutathione assay

2.5.

2.6. RNA

2.7. RT-PCR

2.8. SOD activity assay
2.9. catalase activity assay
2.10. promoter assay

211, superoxide assay

2.12. hydrogen peroxidase assay
2.13. H,O,

3.1.

3.11. HepG2

3.12 Hep3B

3.13. Mal 5

3.14. SK

3.2. HepG2 GSH

3.3. CuzZn-SOD  catalase
331 CuzZn-SOD

3.3.2 catalase

5



34.

3.4.1. RT-PCR
3.4.2. RT-PCR
3.4.3. RT-PCR
3.4.4 RT-PCR
3.5. SOD
3.6.

3.7

3.7.1

3.7.2

38

3.8.1 HepG2

3.82 HepG2

3.8.3 HepG2

HepG2 MRNA

GCS mRNA
GPx mRNA
SOD mRNA
catalase MRNA
catalase
HepG2
HepG2
HepG2
HepG2
HepG2

200 uM

200 pM

200 uM



10

12

HepG2

GSH

CuZn-SOD catdlase

HepG2

GCS-heavy subunit
HepG2
SOD catdase
HepG2
HepG2

HepG2
HepG2
HepG2



AFE Anoectochilus Formosanus extract

BSA bovine serum abumin

DMEM Dulbecco’s Modified Eagle Medium
ECL enhanced chemiluminescence
FBS Fetal bovine serum

HCC Human hepatocellular carcinoma
mvl micromolar

mv Minimolar

O.D. Optical density

PBS Phosphate buffer saline

rpm Round per minute

SDS Sodium dodecy! sulphate
TEMED N,N,N’ ,N,-tetramethylenediamine

Tris Tris  hydroxymethyl aminomethane
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()

1500
( : 1987)
Orchidaceae Anoectochilus
Anoectochilus
Formosanus hayata
Anoectochilus Koshunensis hayata
( 1980 1979 1976)

1.2

(HA)



( 1993)

( 1988)
acetamimophen (EtOAC)
( 1999)

EtOAC GOT GPT
glutathione malondiadehyde
(MDA)

( 1999) CCla
hydroxyproline
MDA
CCla
( 1999)

(@) pheophytina (b) linoleicacid (c) trans-b-carotene  (d)
2-methoxy-4-vinylphenol (f) lutein

(8) pheophytin a (b) phytosterols (c) uracil (d) pheophytin

10



b (e) anoectolide A @

phytosterols (b) anoectolide A (c) anoectolide B (d)

ethyl-b-D-glucopyranoside pheophytina linoleic acid
trans-b-carotene (
2001) C CaP
K Na Mg Fe Mn Zn Cu (
1987) B E nicotinic acid
Tang et al. 1996 linoleic acid trans-b-carotene
B E
diethylnitrosamine ( DEN ) SD rat
b-carotene lipid

peroxidation RBC membrane protein damage
b-carotene free radical scavenger SOD catdase
(Sarkar et al.1995)

( :linolecacid)

(Das et al.1999 )

r-linoleic acid primary tumor proliferation

1



( Baronzio et al. 1995 )
vitamin E vitamin E free radical scavenger
c-myc

Reactive oxygen species ( ROS)

( Factor et al. 2000) 0.025 % ciprofibrate
60 5 F-344 rats
Dimethylthiourea ( D.M.T.U. hydroxyl
radical scavenger ) DNA damage
(Raoetal. 1999) freeradical scavenger

lipid peroxidation DNA damage

1.3

(freeradica )

DNA



131

()
1.
redutase, NADPH
2 2
3.
( xenobiotics)
NADPH
4,
xanthine oxidase
5. dopamine

6. DNA

13



1.3.2 ( reactive oxygen species, ROS)

ROS (Clemens
1991 Brigham 1991 Kukrgaand Hess 1992 Prasad et al. 1993) ROS
oxygenradicas(O = "OH) non- radicd derivatives of

oxygen(H O ONOOQO)
DNA ( Scandalios 1993 )

free radical scavengers

ROS
oxidative stress oxidative damage
( Fridovich 1978 )
superoxideradical (Pell and Steffen 1991) H O

Fe* ( Haber-weiss )
( Bowler et al. 1992) (

)

14



1. O 7 (Fridovich 1975)

O~
( )
2 O SOD
H O H O
Fenton (Wadling 1982) ‘OH
HOCI
3 OH
HO X-ray
H O
H O DNA

purine  pyrimidine

4.



(  maondialdehyde MDA )

( Francisco 1996 )

1.4

(JosetM et al. 1999)
primary antioxidant enzymes (1)superoxide
dismutase (SOD ) (2) catalase ( CAT) (3) glutathione peroxidase
(GPx) glutathione reductive form

(GSH)

(D superoxide dismutase: SOD
O~
(M?* Cu** zZn™ Fe™)
MnSOD CuZnSOD
extracellular SOD ( ECSOD )

CuzZnSOD SOD

16



Kanematsu and Asada 1989 32 kDa

SOD
Taner et al. 1983
MnSOD 40-90 kDa 2 4
1-2
Mr?* MnSOD CuzZnSOD
MnSOD
superoxideradicas (O ) hydrogen peroxide (H,O,) GPx
catalase hydrogen peroxide oxidative damage
(2)catalase: 60
kDa H.,O, H:0,
(3)glutathione per oxidase: 80

kDa GSH GSSG H,O,

17



glutathione reductive form (GSH): -SH triple peptide

glutathione
peroxidase vitamin E
15
CCla
acetamimophen
hepatocellular carcinoma ( HCC)
(antioxidative enzyme)

lipid peroxidation free radical

freeradical HCC (Iwagek H et al.
1995 ) HepG2
NF-k B AP-1 Glutamyl cysteine synthetase heavy subunit

promoter GCS heavy subunit promoter GSH

18



(GCS) GSH HepG2

(Huang et.al 2001 )

(HepG2,Hep3B,Mal5,SK)

HepG2

primary antioxidant enzymes

19



2.1

HepG2 Hep3B Md5 SK 35 cm
5 “10°/ml 10% Dulbecco’ s Modified
Eagle Medium ( DMEM ) 37 5% CO,

( IWAKI FRD-50P )

DMEM ( Gibico) 25, 5, 10, 50 mg M

stocking solution

HepG2 ( 25, 5, 10, 25
mg /ml) 37 5%CO,
12, 24, 48
2.2
Trypan blue exclusion test: Trypan blue 100 i
5
Trypan blue



2.3
37 12, 24, 48 DMEM
cold phosphate buffer solution PBS 200 n 2
ImM PMSF  10ng/ml leupeptin - 10nmg/ml gprotinin 200 mM sodium
orthovanadate 10mM sodium fluoride 100 MM EGTA lydss buffer

( Hepes pH7.5 sodium sat 150 mM NaCl 10% Glycerol 1% Triton

X-100 1.5mM MgCl) 200 n 45
10000 rpm
10
(Bradford ,Bio-Rad) ( Beckman DU 650 ) 595 nm

2.4 Glutathione assay

cell pellet 500 m
5% metaphosphoric acid 4  3000xg 10
20~300 m glutathione assay kit ( Calbio Chem)
stock glutathione solution (0, 20, 40, 60, 80,
100 uM ) Reagent 3 buffer ( Calbio Chem)

( Beckman DU 650 ) 400nm

21



20m Reagent 3 buffer ( Calbio Chem) 900 m
thioethers 50 M Reagent 1
( Cdbio Chem) pH >13 GSH adduct

thione 30 % NaOH Reagent 2 (Cdhbio Chem. ) 50

n 10 ( Beckman DU
650 ) 400nm OD glutathione
2.5

sodium dodecyl sulphate polyacrylamide
gel eletrophresis SDS-PAGE 4 & cooling system 50V
200 mA 2 pH 7.2 PBS (0.137M
NaCl 8 mM NaHPO4 2.68 mM KCl 147 mM KH,PO4 )

5 % non-fat milk PBS 37 C 1

1 % non-fat milk PBS 37 1
05% Tween 20 PBS 1 2
1 % non-fat milk PBS 37
1 0.5% Tween 20 PBS 1 :
ECL (Amersham pharmacia) 1



26 RNA
10 *2 REzol Rg ( Protech ) 1
mi 5 nucleoprotein complex
1 ml Rezal 0.2 ml chloroform
15 2 4 12000xg
15 11 RNA
10 4 12000xg 15 5%
RNA pellet 4 12000 g 5
RNA RNA ge
RNA ( Beckman DU 650) oD

RNA -80

2.7 RT-PCR
1 pug RNA 95
4m 5X MMLV-RT First-Strand buffer ( 250 mM Tris—HCI pH 8.3,
375 mM KCl , 15 mM MgCl,) 8m 10 mM dNTP  1.5m 200 ng/ml
random primer 0.5 m RNasn (40 U/m) 1 m MMLV-RT (200
U/m  Life Technologies) 42 2 5mc

DNA 10" buffer 40 U/m RNasn 100 ng/m primer

23



luciferase

24

( forward ,reverse primer ) 15m final
concentration 1 mM dNTP Tag 0.5m PCR
RT-PCR DNA DNA
actin primer set
RNA
2.8 promoter assay :
HepG2 NFkB ,AP-1
(luciferase) 48 1xPBS 2 150 m
cel lyss buffer ( 125 mM Tris  pH7.8 with H3PO4 10 mM
EDTA 10mM DTT  50% Glycerol 5% Triton X-100)
13000rpm 1
Bio-Rad protein assay kit
25 ug cell lysis buffer 25
i % TROPIX TR717 ( PERKIN ELMER))



2.9 SOD activity assay
HepG2 4 3000xg 10
cell pellet 200 m cold PBS 4  3000xg 10
200 PBS 10
4 12000 rpm 30
SOD assay kit ( RANDOX ) stock solution
xanthine 250 m xanthine oxidase
1.7ml mixed substrate (I.N.T.)
red formazan dye 5m 37
SOD activity red formazan dye

( Beckman DU 650 ) 505nm OD

SOD activity

2.10 catalase activity assay

( Bradford ,Bio-Rad ) ( Beckman DU 650 ) 595nm
Native-PAGE
3.27 mM H,0, 5 dd H,O

FeCl, KgFe(CN)y 11

25



10

catalase
211 Super oxide assay
Dihydroethidine DHE
ethidium DNA
488nm 590nm

DHE ( Molecular Probes ) Di-methylformarnide DMF

(Sigma) PBS 10 mM DHE
24 48 72 HepG2 trypsn
800 rpm 15 DMEM cold PBS
2 Iml PBS

10 uM/ml DHE 37 15

26



2.12 Hydroxy peroxidase assay

2 7- dichlorofluoresein Diacetate ( DCFH-DA )

DCFH
H,O, DCF COULTER
FACs 488nm 535nm
H,O,
DCFH-DA ( Molecular Probes) DMF PBS
20 mM DCFH-DA 24 48 72
HepG2 Trypsin 800
rpm 15 DMEM cold PBS
2 1 ml PBS
20 uM/ml DCFH-DA 37 15
H,O,
2.13 H-.0,
200 pM H,0, 5 10°/ml HepG2

A. 200 M H,O, B

27



200 uM H,0O, 30
10mg/ml

DHE O,

2.15

(ranks)

(distribution free)

200 UM H,0,

DCFH-DA

H,0,

28

10mg/ml C.

(nonparametric)

(power)



(rank)

Wann-Whitney rank sum test critical

vaues T ( T

29



3.1

HepG2 Hep3B Ma5 SK
3.11 HepG2
24 2.5 pg/ml
5ug/mi 10
pg/ml - 25 pg/ml (p<0.05)
48 72 2.5 pg/ml
5ug/ml 10 pg/ml
(p<0.05)
25 pg/ml (p<0.01)( )
3.1.2 Hep3B
24 2.5
ug/ml 5 pg/mi 10 pg/ml 25
pg/ml (p<0.05) 48
72 25pg/m Spg/ml 10 pg/mi

30



25 pg/mi

(P<00n( )
3.13 Mal5
24 2.5 pg/ml
5 pg/mi 10pg/ml 25 pg/mi
(p<0.05) 48 72
3.14 X
24 2.5 pg/mi
5 pg/ml 10pg/ml 25 pg/mi
(p<0.05) 48 72
Mad5  SK
HepG2 10 ug
(1C50)
HepG2 10 g

24 48 72

31



3.2 HepG2
2001  Huang
GSH
GSH HepG2
GSH

(Huang et al.2001)

HepG2
GSH
10 pg/ml
24 48 72
P<0.009

HepG2 GSH
3.3 CuzZn-SOD
331 CuzZn-SOD

10 pg/ml

24 48 12

32

GSH

GSH
HepG2
2/3
DNA
10 pg/ml
48 72
HepG2

catalase

HepG2



CuzZn-SOD
24
48
72 1.02
C )
332 catalase
10 pg/ml
24 48 12
catalase
24
48
172 0.82
C )
10 pg/ml
24 48 172

RT-PCR

B -actin

143
1.36
HepG2
B -actin
0.9
0.73
HepG2

RNA level



3.4 HepG2
3.41RT-PCR GCS mRNA
RT-PCR
GCS mRNA
72
3.4.2 RT-PCR GPx mRNA
RT-PCR
24 48 72
( )
3.43 RT-PCR SOD mRNA
RT-PCR
24 48 72
3.44 RT-PCR catalase mMRNA
RT-PCR
24 48 72

HepG2

MRNA

(P<0.05) 48

( )

(P<0.05)

(P<0.05)

24



48 72 SOD mRNA level

catalase MRNA level

MRNA level
SOD catalase
3.5 SOD catalase
10 pg/ml HepG2
24 48 72
SOD catalase
24 48
72 ( )
HepG2
GSH level SOD catalase
3.6 HepG2

luciferase



NFk B 4.6
6.1
(P<0.01)( )
HepG2
assay NFk B AP-1
luciferase activity ( )
3.7 HepG2
HepG2
HepG2
3.7.1 HepG2
24 Coulter XL
46.9% +3.1 10 pg/mi
Coulter XL
2.7 48 Coulter XL
43.6% + 2.6 10 pg/ml
Coulter XL

AP-1

promoter

HepG2

36.3 % *

HepG2

231%+21



72 Coulter XL
2.4 10 pg/mi

Coulter XL

3.7.2 HepG2
24
583%+3.1
Coulter XL
48 Coulter XL
3.4 10 pg/ml
Coulter XL

Coulter XL

10 pg/ml

10 pg/ml

275%+
HepG2

155%+1.9( )

Coulter XL
10 pg/mi HepG2
76.7% % 3.5
70.7% *
HepG2
77T%+28 12
47%+25
HepG2 Coulter XL
58206+ 25( )
HepG2
HepG2 24
HepG2 SOD level
24 48 12

activity

37



24 H20,

HepG2

3.8 HepG2

3.8.1 HepG2 200 UM

35.7 % +0.98 36 % +2
23.13% +5.8 65.38 % + 1.07

52.13%+ 1.4 31.6 % = 0.97 ( )

3.82HepG2 200 pM

41.38 % + 3.76 41.8% +
5.15 29.43 % + 0.93 69.23 % +

0.92 56.53 % *+ 5.29 26.13% + 1.19 (



3.8.3HepG2 200 UM

28.28% = 5.8 33.6% *
5.05 14.69 % + 3.01 55.98 % +

5.09 43.73% + 7.81 % 26.13 £2.15 (



Hep3B
10u g/mi

(1C50 )

2001

HepG2 Hep3B Mads SK

Mad5  SK

251 g/ml

HepG2
HepG2
50 %
C )

HepG2 10u g/mi

24 48 T2

ROS



DNA

ROS DNA

deamination depurination DNA polymerase errors

DNA ( AimeeL et al. 2001)
ROS ROS
GSH
SOD catadlase GPx (Jose Metal. 1999)
HepG2 IC50
GSH 24 48 72
P<0.01( )
HepG2 GSH
GSH HCC
( Huang et al. 2001) 72
48 24
GSH

CaregroJ etal. 1999 Ca et al. 1995

GSH

GSH

a4



(Zhang K et al.2001 )

GSH Se GSH

(pro-oxidant)

GSH

(ShenH et al. 2000,

Zhang K et al. 2000) ROS GSH
catalase
ROS (Mari Met al. 2001 )
GSH Sphase
( Joseph PM et al. 1989 ) 2/3
GCS GSH
Huang et al. 1998 GCS mRNA
GSH GCS
GSH Jacques PP et al. 2002 RT-PCR
GCS mRNA GSH 24 ( )
48 72 GCSRT-PCR  GSH
glutathione synthetase (GS)

HepG2 SOD

42



catalase
24 48 72 catalase
C )
SOD HCC HCC
(Huang C, WuM. 1990) HCC SOD

HCC ( Huang CC. 1991) SOD

2-methylaminopyridine SOD
GSH catalase GPx GSH-reductase

( Naggar et al. 1998 ) CuzZnSOD

MnSOD catdase GPx
CuZnSOD:GPx

CuzZnSOD (Ying et al. 2002 ) CuzZnSOD



CuzZnSOD ( )

caalase GPx RT-PCR

Huang et d. GCS-HS
AP-1 NF?B AP-1 NF?B
GCS GSH Huang et al. 2001 Yanet. al 1990,
Mulcahy et al. 1997 NF?B AP-1
HepG2 promoter assay
24 HepG2 NF?B 4.6 AP-1
6.1 ( ) GCS-HS
NF?B AP-1 GCSHS
24 GCS-HS mRNA GSH
HepG2 Huang et al. 2001
DNA ladder reactive oxygen
intermediates ( ROI ) NF?B ( Jones

BE et al. 2000)

ROI



GCS-HS mRNA GSH
GCS-HS mRNA
GSH
GCS-HS mRNA (Mai M et al. 2000)
Vanadate AP-1 AP-1
(Ding
et al. 1999) NF?B
GPx catdase (ZhouLZ et al.
2001 ) NF?B  DNA
(Earner et al. 1996 )
AP-1 DNA SOD catdase
SOD catalase GSH AP-1 mRNA

AP-1  DNA (Ozolins TR et al. 1997 )

ZnCu SOD
AP-1 ( Huang CY et al. 2001 )
AP-1 mitogen-activated protein kinase pathway

(Chung et al. 1999)



HepG2

1 2
4
catalase
catalase
1 2 4
AP-1 ( DingM et al.
1999) promoter assay AP-1 6.1
«( ) HepG2
NF?B  DNA (Earner et al. 1996 )
HepG2 redox status



NF?B  DNA promoter assay
4.6

HepG2

CuZn SOD
(Huang et al. 2001 ) AP-1 DNA
AP-1 mRNA AP-1
( Ozolins et al. 1997 ) AP-1

( Chung et al. 1999 ) GSH
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DNA

AP-1

GSH

HepG2
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