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Study of the chemopreventive mechanism of geniposide:
The signal transduction pathway of the geniposide-induced

Glutathione S-transferase.
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B Z AT CRKTE , & BAE T H R A AL ~ FUBALER o @A BE
% Glutathione S-transferase ( GST )A#BILERAZBEF » X
F—BRER2AE Bt KMBETHALIRTHRAT&®HF GST
ZEFRERREGLHE M0 AREEEGERALAFBE BT

BARKREBRIBEGT aRELATRTEL  # ALK ER
FHRTEFE ST 2B EFBHAZEIEAR - BRET TR
FHH GST B AEMIBE AR EA R LRIRE EXAaME, £
Flz 2R R, BETHEREFEN 12 o, QR Rad 2.66
£, MER 12 X Z BB AER, BRI R REE AR 100 oM,
HAEHRBEY 1.0 4 Wi HABFERELET HQETHAS
B2 STHREAZ AR > £ ER4#GST Ybl ~Yb2 » A GST Ybl @s, &
BERBLRAREFEN 1200, HAHHBAN .64, ACSTY2 ME, &
BERARAREFEEN 24 [, HAERBaEe 1.8 4% 27 65T Ya A&
RBEZHE - HR BUABFRBZE—FSHRALAFTEEFIH
B8 > & 2885 Protein tyrosine kinase - Ras ~ Raf ~ MEK &
MAPK cascade 2 & &R RBEAMEEHEEMN 9 PFA], EFBERAY
% MEK & MAPK cascade ¥ &) ERK1 & ERK2, & R&T~£ 9 /2 &kH
PACKTF B 248, 3.T0 4% ,1.84%; 27 PKCa x & B %3, # cytosol
HomE, £ 9 NERATYEAHRBEY 0.8-0.9 £, % particulate
oz Ea@RtTHEHEPKCaMEFRBYE R MRS, RAREE L7 24 /5§,
HREBae ] 445 EERET PKCa 2 E b ek 846 F 135 % GST
A Mok A T BREE MAPK cascade & F £ @S EBe 2 A/ -
T BT A MEK 69 %8t 30418 — PDI805Y Fuk E4E-FH £ B R
tmfn 0 ERBRF CST B EFHABELEH - SRR 2.66 BRERE



1.33 4% » FI8p42 GST Ybl ~ Y2 2 B 6 R REE MBI > BEL REF
KA MAPK cascade Fo #5183 LB R M A F -

BRETZ FaETFHFER ST BEFH2RAE > ERMH 2 —
7T fe L% 8 MAPK cascade 2 7E bi#f7 > M PKCa R& & 2 &8 1L1E A
MFESmE T o



Abstract

Geniposide is extracted from the fruits of Gardenia jasminoides, which
are usually used as a food colorant and as a traditional Chinese medicine for
treatment of hepatic and inflammatory diseases. There are many Biological
functions in geniposide including anti-oxidation and anti-carcinogenisis.
The detoxication enzyme ,GST, is known to play a very important role in the
process of anti-carcinogenisis. In this study, the effect of geniposide on the
activity and expression of GST subunits, and the signal transduction
pathway of this effect were investigated.

Primary cultured rat hepatocytes were used as a tool in this study.
Treatment of geniposide evidently induce the GST activity in a time- and
dose- dependent manner. Western blotting data indicated that geniposide
induced the protein level of GST Ybl and GST Yb2 subunits, but not
GST Ya. Further studies on the signal transduction pathway of the
induction effect of geniposide on GST activation and expression, showed
that protein tyrosine kinase, Ras, Raf, MEK,.and MAPK cascade were
involved in the process. PKCa may also play an important role in this
process as suggested by western results. To confirm the involvement of
MAPK cascade, PD98059, a specific inhibitor for MEK was applied to
the cells along with geniposide. The results showed that GST enzyme
activity was inhibited by PD98059 significantly, from a maxmal
induction fold of 2.66 without inhibitor to 1.33 with inhibitor. The
geniposide-induced GST Ybl & Yb2 subunits were also inhibited by
PD98059. This result surported that MAPK cascade participates in the
geniposide-induced GST activity and expression.

To sum up, MAPK cascade activation was involved in the geniposide-
induced GST. Other protein, PKC and protein kinases, might also make

contribution to this process.
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T~ ATE R MW
— ~ = 8#FH (Geniposide) #9748 :

FEMTFHARTPZER RN A& #Ew(B —) & irdoid &
Z EuBERs (1) #-F% % 24t Rubiceae #40 » $ 0 MR EPEL XA ~ K
M~ BARBEHIE S FK - FEE - 8 B AY 1600 2R AL
ZHERE  EAXREMITRERAES ARAEFTEI B Lhowid
MEZ - BRF RTHESTE  HUBROFTEZELTHE -

HELRFHOGART @ B S ZEENENGNF T LR
BHERBEFERTHESHBERNEIE HCZAA T THEE R L E
e (2) RANASEETLAEER TR L LY (3); B4
LEREBREEFERTHEAAEER UFEERER  BREA
Vo FHAR R BAE T2 i (B ABEES BRI R EF LERA (4 -6); &
ERREBETREETHELOGABOEN @G RXHZIH THR—EHY
% — genipinine ( 7 ) i& & {B4F nitrogen &91bb4 o BN F 4T
HAE A AR LA RN A ERER -

ENEFEMMRES® > EERUASE E( 320mg/ke)R R 0 24 B
B PHEERSREG LA BB T GSH 4 XM TH
(8): AL EUNEERTHCmgke)BRER > €HFFHNR
% (9) 2 —Fd LEFHERAGFRHBEIEL > Rk aBTH
(240mg/kg) i 4 K = R - H AT ¥ % 4 1 # % 40 o -naphthol
glucuronosyltransferase & Glutathione-S-transferase % 7& M € 88 % 3¢ fo
(10)> &HHREE > §2 AR 0.1 gke/day 49 geniposide i & # A v
X% » EAF & glutathione & GST 2 &M H A (11) -

BE R KB E & 46 F# # aflatoxin Bl AF E 2 g9 AT S R A
REME—EeHIpHER (12 ,13) BAARETF ABTHYN
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TPA B ARACAE A ¥ dl e R ( 14 ) » IRTIEIKE 2 & E 84t AT g e
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S RESREERZME

—fE T BREMBAEAEIEOYE LERBHEEREFABE
HEPILLETARBOER - RSB BEA BN P HLERK
T ke BIBE ~ ARBRERTE S Bt ZRMICEREY R ZAHK
o BTEARBRESENBE MAYBRNILEREDORH &
ARG B AT 0 TR B TR SR A R A RS BUR
Yok £ F AR AI( 15 ) o BLEARFEF KK T 5 & phase I & phase
Il &% % o Phase I & 4o P-450- #5 48 o A4L a4 77 Ao LA A B 4 5 Phase
I B % 4o glutathione-S-transferase (GST) - R % #& dy ¢ 1b glutathione #Fo
BRI M #5480 B30 B G S Ak, thioethers #x 1% % Ak mercapturic acid 1%
B RIBE M EEL 0 ERMEH 2R 0 X aflatoxin Bl & 45] > Bp LA sbiE
FAREATRA (16 ) —BMFHETHHK > o GST fv N-
acetyltransferase(NAT) % » Bl #E ey Afa b e 2185 » £ & ~ BBt
T B AR A A8 B 69 B 503 AR (17 - 20 ) o AT SABREY AL RE MR A 0 8t
RECEBRBE NG AE LR EE R mgHFER GST £HET —
BT ERZYAE -

= ~ Glutathione-S-transferase (GST)

GST R—HEESZHAENEEECT U@y £y T84
b —H B REH B 5 FH 4o - heme ~ bilirubin ~ polycyclic
aromatic compounds & déxamethasone (21 - S B REHE
sy oo b AR HFBRE Y 0 € E44b glutathione Fv SN AN
RINME W TEILRACE S
gt (16, 22 ) s fR#lafpp NG E - ST REEE TROHELS TS

v M mercapturic acid F4& huid4k

-2-



H, nEk@mz, AdamSTEamsENgE (23 ) ST ey 18
Basgsagt - YaOir =24400), Y 8 (Mr = 26300), Y & (Mr = 25000),
~Ya (Mr = 25600), Yb (Mr =27000), Yc (Mr=28000), Yn (Mr =26300),
Yp (Mr = 24000) - higsbia B h E LB EMANELHBIEFAEE
Bt ey, 154 da BT B 4o B 6 4aa B =T 48k 8 YaVc o YbYn #9 &8 658, 47
#HR A2 YbYa F» YbYc #9468 - 4w R A anti-Yb &9 HLBEIEA B, R
3T Yb GST, R&fuYc GST AR XRMEEHEH H I - FE#F, £ mRNA
# &, Ya & Yc &) cDNA 238 & W4+ @F Yb mRNA # %X  4£ cDNA 7|
St @, Yo EuiEFe YarYe 69 DNA Ae B4R , BA& a8 H &, Yb
Fo Ya~ Yo RF 28%egtatutt (24 ) o Ak, Yb &9 Bolfe i w Bikey
Fr 5l D AR AL o

(—) GST eh5-#a:

R GST Ao ERBRT 2 AW, A—RESA@RE LY
GST, )%= microsomal GST = 7 — R & éa o & &4 GST, f K3F % &) GST &7
Ghmp gy, w8 ST KEREBARAGEREK , 25w 8 5
alpha ~mu ~ pi ~ sigma ~ theta % ( 25 ) - H ¥ signa A theta % &
NIRRT AR, PAAHMErIHEES TRAS (26,27 ) mf
ta B E 69 GST & 24 alpha~mu & pil %A X - A BG4S M & > alpha
BRI o omu R P pl ERE N EEME o 4£ rat ~ mouse WLR A
My CZMARG ST a8y & B2 h & E4manpsam28)-

o BEZRARYCST A REA B aBFESL  UELRAMT
alpha GST £ &5 L AFHE - B8 > muGST £ 245 testis ~ g ~
ARG (29 )5 A pi GST AEF@MAT + B TARIS » 4809
AL BEE BTN - AIMLBERELARRE W GST o ot i B
YOS ERE > ERRELAMEPIL - U el b6 £EF AT



4 it % 2L alpha # GST & X »mu % GST 2 %k {2 & 4R < 2] GST-P ( 30 ) -
A ATREFE4EE P > alpha ~mu & pl #E6) GST #reB ey kIR 2— 8
AT 4 Bl 4 A BV 4 8 A H AL SR BIEER > GST-P @R BABE KR
ze9&Z (31 )

@R GST YRR % - K E EN GST-P > RmALEAR R ~
AP RAFERE S meg R REM ( 32- 34 ) - £ alpha 2% GST
MR $EENEERT & HHAFRCETRY — LR LY
4o cisplatin ~ alkylating agent % > @dp#| T X b3k £ HNRIE
eyt ( 35737 ) o E# mu 2% GST » Rk & B A s
P BAota @i eg i XA RK (38 ) LEFHF @ muk ST £gk
B, — B AT e B X B BIE AL SH e R B A mu 2k GST &k B g3 o
B b4 mu % GST EAT e 3 /B B R 7T AR BU(REML B & -

2% f£idEH M mu % GST XA % > PR T BEREAN - FF
b HH GST AAbshretyRitiBm TRk » Sl ~ A~ 5
i MR UR R EN TR SAME - BATEL A 100 &
WAL AR BT & FF OST 69K - L F b bmira ik X Rt
WK T (39)-

(=)~ GST #9754t

REG Lo e A& T X - &b P8 (ST LR RE—
F42 i GST wy &30 » ek F# A B A antioxidant-responsive element
(ARE) ( 40-42 ) ~ xenobiotic-responsive ( 43 )~ GST-P enhancer 1
(GPE) » = # & glucocorticoed-responsive element (GRE) - AP-
1Cjun/ fos) fe4e it GST R bk iz eystsh (44,45 ) » 4L GST K&
AR OB LT EAR MK BT RNA REEH » URAB K
A (amplificatiohn) -



(=) ~ GST #t chemoprevention Ml B4 :

37 GST B> phase I8 % » AF B FMENHRE A REH %
K %4 A % chemoprevention & 0 HEHEBIRES GST FH - 2L
1 o b B, 2 B % E 0 ik B chemoprevention % B # o ( 46 )



A~ B EH

WA AEFRIREE R A MR REBREM OB TRA > A
TR B TR S 0 M S RREEBRANE N E Y @
MR FAERHLORRDT > BHEERL PO RMA N 0 AR EE
K~ BERRZME > AR Hwmal gt EiE—$E3ILPHE
B ( Chemoprevention ) 2,5 6y °

@&l AT S XRRAF AR, 48T H M2 45 514 alfatoxin Bl
Frsh A A BRATIRAER 5 ssh o # TPA FriliesyBit bt A A
WEGRE AWM ERTY > THEETCTHEXMIESF Glutathione S-
transferase &97& M - EHN AN BEE TS AZBRFE R -

AERELAARNEET  FARTHEH T gr AR LKA 2
HAhE R THATGTE—FTFE GST Z G - FHEARALF T B
ZMBBERBE /LT MARARGBEM > RLBE—FEF £ &
BFHATEFECSTEFHAZT oA AALME B EBE(E =) -

ARBRARRGBEMREEOT@RATE  FHEARTFHA
L€ G GST ey Az iH > REF @R PHIaMEL
MEARBATIE > UEIH X AR T HOIC R A R B E e T

-



%~ TRk

—~EMRR BB S T REE Y ¥ o2 Spraque Dawley A MM KRG
R, o
o~ B E]
kB % B Sigma b2 3] -
geniposide ~ protocatechuic acid ~ Lauryl sulfate (SDS) ~ sodium
phosphate ~ Tris-HCI ~ Tris-base ~ collogenase ~ polyxyzthylene-
sorbitan monolaurate (Tween 20) ~ percall bromophenol blue -

glycerol ~ 2-mercaptoethanol.

#% B % B Boenringer Mannrein(BM) /- 3]

Glycogen » NC-membrane.

B A& B GIBCO » 3] °
Fetal calf serum ~ HEPES -~ HBSS ~ William E -

Penicellin- streptomycine-neomycine (PSN).

B A £ B Amershame /3] :
ECL kit.

# A £ B Calbiochem /23] :
PD 98059

= RRRE

X : OHAUS.
& X -F : Mettler Toledo AB104

-



TR AL JE % ¢ Bio-Rad 200/2.0

Bio-Rad power/PAC 3000
Ak g+ % ¢ Coring Stirrer/Hotplate
& 5 ik gE-o#% 0 Eppendorf centrifuge 5415C
% ik 3w 4% Sigma 2K15
#3 5 ik 3.0 4% ¢ Hitach, himac CP 85 3.

Beckman L-80

466 3 - Beckman DU640 Spectrophotometer

£ R4S - NuAlR class 2 Type a/B3
BB #& © Okamotyo 8X102
% 3% © Micro tube pump MP-3
AR AL 47 & % - Alphar Imager 2000
a3 g #  EYELA MAZELAZ
Z #Z kA - TIHDERN Water Bath, Model BT-15
X R eE B - Kodak X-OMAT
T kg Ep 42 ¢ TE22 Mighty Small Transphor
E % % Vortex-2 Genin
K F K I R % - Orbital shaker OS701
B4 ¢ Memmert
- T0°CA 4%  SANYO Ultra Low
- 20C k4 -
4a f 3t & 45 NAPCO Model 6100
8-H &2t 7% %  Branson 8200
¢.i5-4% © Termolyne Type 17600 Dri-Bath

pH meter : Jenco modle 6200
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(A).f#& Western blotting AT % 2 B R R &R -

1. % # % i K BUR 2 buffer —Whole cell lysis buffer :

Tris-base 1.816 ¢
Surcose 85.575 ¢
EDTA 03722 ¢

FpH 7.4 Fi—Xk/KZ 1000 ml

2.SDS running buffer : ( 1000 ml )

Glycine 15.18 g
Tris-base 318 ¢

Ha =K K ZE 1000ml

3.Electro-transfer buffer : ( 1000ml )

Glycine 1125 g
Tris-base 243 ¢
Methanol 200 ml

Ao =R K ZE 1000ml

4 Blocking buffer :
5% 9 B RS W34 e 0.1%84 Tween-20 > &% PBS
buffer

5. Phosphate-Buffer saline-Tween 20 ( PBST)) :

Na(Cl 8 g
KCl 0.2 g
Na2HPO4-12H20 3.632 ¢
KH2PO4 024 ¢



Tween-20

1

ml

¥ pH7.4 > H A —k7K4 E 1000 ml

6. 5X Loading dye -

-10-

DTT (Dithiothreitol) 0.77 g
SDS 1 g
Tris-HCI (2M; pH 6.8) 2 ml
Glycerol (100%) 5 ml
Bromophenol blue (0.5%) 0.3 ml
LAk #HZE 10 ml
7. 8% separanting gel (20 ml ) -
Distilled water 3 ml
Acrylamide/bis (30%/0.8%) 53 ml
Tris-HCI1 ( pH8.8 ) S ml
10% SDS 0.2 ml
10% ammonium persulfate 0.2 ml
TEMED 12 ul
8. 10% separating gel (20 ml ) -
Distilled water 7.9 ml
Acrylamide/bis (30%/0.8%) 6.7 ml
Tris-HCI ( pHS.8 ) 5 ml
10% SDS 0.2 ml
10% ammonium persulfate 0.2 ml
TEMED 8 ul
9. 12% separating gel (20 ml ) :
Distilled water 6.6 ml



Acrylamide/bis (30%/0.8%) 8 ml

Tris-HCI1 ( pHS.8 ) 5 ml
10% SDS 0.2 ml
10% ammonium persulfate 0.2 ml
TEMED 8§ ul

10. Stacking gel (10 ml ) -

Distilled water 6.8 ml
Acrylamide/bis (30%/0.8%) 1.7 ml
Tris-HCI ( pH6.8 ) 1.25 ml
10% SDS 0.1 ml
10% ammonium persulfate 0.1 ml
TEMED 10 ul

(B). % GST A7 2 iR R B -

1. Homogenizer Buffer ( 1000 ml ) :
Tris-HCI (50mM) 6.055 ¢

Surcose 85575 ¢
¥ pH7.5 » B LA =—kKk3EZE 1000 ml

2. GSH substrate buffer ( 500 ml ) :

B 0.3073 g & GSH %> 500 ml 4% homogenization
buffer |

3. CDNB substrate buffer ( 500 ml ) :
H2 0.2025 g #5 CDNB A% 2.5ml 44 alcohol
¥ s /o homogenization buffer £ 500 ml -

-11-



(C). PKC /&R TR E ZIBIRBEHR

1. Homogenization Buffer A :

Stock 10 ml
20 mM  Tris-HCI 200mM 1.00 ml
0.03 mM Na3VO4 30 mM 0.01 ml
2mM  MgCl, - 6H,0 100mM 0.20 ml
2mM  EDTA 100mM 0.20 ml
0.5mM EGTA 100mM 0.05 ml
2 mM PMSF 200mM 0.10 ml
1 mM DTT 500mM 0.02 ml
250 mM  Surcose 3423MW 086 ¢g
10 ug/ml Leupeptin 1.0mg/ml  0.10 ml
10 ug/ml Aprotinin 1.0mg/ml  0.10 ml
3 pH7.4 > F LA —kKHEE 10ml

2. Homogenization Buffer B

Stock 10 ml
20mM  Tris-HCI 200mM 1.00 ml
0.03 mM Na3VO0O4 30 mM 0.01 ml
5mM  MgCl, - 6H,0 100mM 0.50 ml
2mM  EDTA 100mM 0.20 ml
0.5mM EGTA 100mM 0.0S ml
2 mM PMSF 200mM 0.10 ml
1 mM DTT 500mM 0.02 ml
5 mM NaF 100mM 0.50 ml
10 ug/ml  Leupeptin 1.0mg/ml  0.10 ml
10 ug/ml  Aprotinin 1.0mg/ml  0.10 ml
0.1% Triton X-100 10.0 ul

-12-



¥ pH7.5 » Bl —RAKME 10ml

3. PKC activity reaction buffer

200 mM Tris-HCIL,pH 7.4 20 ul
200 mM  MgCl2 10 ul
40 ug  Lysine-rich histone 25 ul
10 ug  Phosphatidylserine 10 ul
10 ug  Lerpeptin 10 ul
25 mM  CaCl2 10 ul
24 mM  EGTA 5 ul
20 MM Tris 10 ul

100 ul

(D). tmph 3z Hh ik B LT ER -

1. William E medium : ( 1000ml )
William E powder — &
NaHCO3 22 g

Jo —RKE—pF 0 38 pH7.3 > FH i minipore °

2. William E (OK) medium :

# 450 ml &4 64 William E medium Ao A
fetal serum ( 10% ) 50 ml

PSN-antibjotic ( 5% ) S ml

3. 10X HBSS(100ml):
HBSS powder (4~ phenol red) — &



NaHCO3 22¢g
BTG A 100ml & kK d o
3 pH 7.3 » i minipore °

4. Substrate buffer : (FH{b@h K2 EH)
Tris-HCI 0133 g
NaCl 09 ¢

S pH 7.4 > DI Z/K#HZE 100 ml -

-14-



B~ TRk

— ~ 4 BERT 4m BB B A0 X 2 F( Primary culture hepatocyte ) :

BTt 2 32 #4435 Butterworth, BE. % AZFF X F ik (47)
SRF B VR o X B4 ( two stage liver perfasion method ) °

HRUEA S FRAeHY T oz SD 2 A E A(E T4 200-300g)%
T R RE X 4 peﬁtobarbitol BB R 4T H €24 0.2 ml(50 mg/ml)HE 100
g RAREE HAERAMES > WUBEZWE BEFEFLSAIRST G
AV F A B BLRE 3R] KT e 47 B BLAEAL 24 20FATLV.catheter /needle
ENAT PIRFARAR AR RS > LABRST B R A RFPIFFAK - B4 R FA 3 37
‘Cz 50-70ml solution A » 3t 3J ¥7 F AR FFAK AE M 2 B 69 > JLEFH H
$3% B E fx K ° 4% solution A A & » B LLFAH 37°C 2 100ml solution B
R AR ARRFAE TR B AL g kAR T AR A
& 0 4% solution B &% o sRRITFAB 0 725 50ml 7k William E -
Wik B A AT B 38 Ao LGB R 0 B AR 600rpm ~ 4°C B+ 5048 - B &
EER O BRTR B AT > Aol B2 Willlam E o fm g4 4
w4 B he A percoll-10X HBSS ( percoll :10XHBSS =9 : 1) » 4#4%(4m
Ao + William E) - (percoll-10X HBSS)% 3 : 2 R&R4 » B Ui
600rpm ~ 4°C & o+ 4% > ' # £ LF Rl g 2 Willlam E 24 74
3D A tm T o

= ~ Microculture Tetrazolium Assay ( MTT Assay ) :

¥ Michale, C.A.%/\izﬂ'%ﬁ-%ﬂ( 48 » 49 ) Ftahe @i
tetrazolium KRB RE R &2 &8> BbE R E X & LT RNE HEE
HRERATH 0T @I E » BT EZTREMEEAEE

-15-



LR R L) A

B 1x10° 89 AT 4m e B 24 well-plate » 3% %o 6 85 BF vg /N 05 > 4437
&z William E 3% » iwAK R EZ Geniposide - 34 % A =%
KB 0.02% DMSO 4 & #f i 4a - s 4fs2 & 1824 /| Bf1% » RILIBHR
AL PBS f2dg kR o R EMHET AR 2.5 mlo HEpe 20 ul
tetrazolium ( 25 mg/ml ) BMEWNE o BREAR > mA 1ml
isopropanol > A pippetman 3745344 » HHEH 1ml sk K 563nm B[R

= ~ Glutathione-S-transferase activity assay :

A& 4 B R 3 9% 2 AT 48 B | homogenization buffer 34 % >

) H 7 A% 2L 39000rpm ~ 4°C - A8 ZHik B 30 4 0 R EFRARA S 1
B -70C -

& 445 GSH substrate buffer & CDNB substrate buffer &
B AR LS ml EASKAAE PP o Bhea 20 ul sample » 38k
A 0 Pk k 340 nm FR =54 BT HARBEFREL
- -

1.C=A/AAx1/9.6x1/1
2. GST z7& M &~ & nmole/min/mg.

v~ A B2 A GST ~ Ras ~ Raf ~ MEK ~ ERK1 ~ ERK2 ~ JNK2 -~
PYS4 « PKC B &3 2 %58,

Ayzageg:
]/ Coomassie brilliant blue G-250 @FuEk G E L&A R E & 245 A
My Foik & S9Snm B — B AR BHME 0 RHETEEEY o
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% 4024 BSA (bovin serum albumin) %% & HAZRER » UIBE L
HAmp R Ea T IRAE

B 100 ul Affmfe K BRgm A 200 ul & & % & € :34% 42 ( protein
assay dye > Bio-Rad ) #—kKE Iml> HEETFTRME 5-10 n4 > 7
& 595nm BB E o

(B)tk A2

4% 8, & &= whole cell lysate » R 160 ug 89 E G H4a A > WmABEE
% 5X loading dye » & 1A whole cell lysis buffer #§ % sample 2 4% %4
m—F o A 100CE M S 548 XK BRBRENWKLEED S 548 -

(&7

BRI R % BRHFE > ARAL 0.75mm & 125 mm X
spacer AR BELFE/RR » LR B E A LE T > Fak# GST & Ras
Ea 0 BlELH 12% 89T & separating gel ; ##% MEK -~ ERKI ~ ERK2 -
INK2 ~ & Ptyr-20 %% & » BlE % 10% #Y) separating gel » #44 Raf -
PKC & & - A E &% 8% ¢ separating gel -

FEBAEWME R A% > ARREHE well B 1.5cm &

Bak o o NZRAKBERE 0 FEEEESZ > K LR RKRYE
B EHE bR stacking gel B #F E k& #IEAE 7k A 2 stacking gel F
A RER LT E AR 0 8 RSB stacking gel » F ER B R E 4
WEEMR 0 A RAKFR well R BEFEa kBB
ENT KRG > B4 sample oA well F oo

(D) 38 SDS-PAGE :
HRESFZE G HHEA N SEN well § 0 gk well 0 £
¢ — 18 well ;£ protein standard marker (Bio-Rad) > #Ht SDS-running

-17-



buffer /Js & 3§ & well 387% » #5545 /v A SDS-running buffer £ 4% » &
B BB R Rl 2 338 E 4% sh A% 2L SDS-running buffer 74 £ 8 & &
AR -

ST AT RERES > FTTHER - L 100V & ERHE
stacking gel * B % &4 31 % stacking gel $ separating gel 2 X &k - &
BEEERA 150V > § EFBERRFAF LT -

(C) & & HthA x4 % (Electrotransfer ) :

TARFRABRRE  BEZHIIG  FBRENRKRE
transfer buffer Z k@ eyE 4 L > B8 E & B LSR8 KN 48 B 2 7
M de s ( WAL 4 s b T B b8 transfer buffer 238 )0 BMEBIR
# transfer buffer Z/A2@BeyE4  LAXKBELERAL P46 &
BAEURAAR ( NEBRE ) RE BABFER T 0 BRI
EAEFT  UBERER 0] FmiE 16-18 488

(D) %% £ 2% (Immunoblot) :

R Rk M AL M R 0 A PBS-T buffer J23% 5 548 > 2 5%
blocking buffer # ¥ & F@mFe/E A 1 /]N8F - 48)3¢ blocking buffer » F 1L
PBS-T buffer izt =k » BRI 9314 5~ 10 ~ 15 548 - 3 F — &I Ee
WE ST mAE R — /N > Bl PBS-T buffer Bk 2ok =% > 854
A 510015 pdE - AR E_BHRHE NEBTENER 1 F o B
L4 PBS-T buffer Rk =k & 510~ 15 548 5tk 45 54 10 46 4 45
BNBRBIBET o LU KRR B A4 4 4K T 724569 PBS-T buffer » 7
# ECL substrate 5 5 2B 1L 4 4 48 > 45 % #2449 ECL substrate i @ 4%
BRI - HEBHERB AR T U XEARE B X B
BB BBY 13 0 BEFRKBREER > BUAETHRETE 1-3 45
AR A A F K F R ILF AT X B R BT o
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— B EHRE>HNPKCEHEZ LKA
(A) ~ PKC

N 4% B ] R T 4% 2 BT % B, homogenization buffer A 344 > {& B #%
WA 30 RAE ba fOALAE 0 HE EBURBIAKRE SR EBCE 0 SR SRS
(40000 rpm > 4°C » lhr)= 1% » A74F LF & AP & PKC ) ta i g 3R
( cytosolic fraction ) » i o # 4% F a A\ 38 & 2 Homogenization buffer B -
i E AR B R ITR > B ACTAE Lhr o 3 B4+
SR A RESE 0 4 Triton-X 100 g5 A0VER 5 — /NER4E Bk
A%k dEs (140000 rpm > 4°C - Thr )b R BUR » AT 2 EF R RP
% PKC #ikr ¥4y ( particulate fraction ; 4-4m B fd & 4= B 4% 2 2/ 45 )

(50) ° 4& % H 43 8] 89 PKC sample 4 # £ 574-70°CF -

(B) ®F BEEZFRSBEL TR ik o
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18~ &X

— K EAE T H AT fm B P69 B

B TERH i EH B E R BUREETTR > 2R 25
50~ 100 ~ 150 ~ 200 uM #4 geniposide & I kK & R 6941 K32 H N fm 6,
24 NBg o nﬂ’rﬁ%?’zﬂ:ﬂ/ﬁf‘; &% 8o FHH i FEReBE- A MIT
assay & & geniposide éfj,ém HE s dRFE @ e E MIT B R R
formazan > £A isopropanol #§ crystal i ##4% - ik & 563 nm B H &k
A $& geniposide & ¥ A Z REAE 4 100 % fF7EF » AL geniposide
W I H 2 g

R & Rw(B Z)E T 0 BRK 100 4 M 8y geniposide & I AT 4a
B WHEMSF 100% a9 % > M 150 M & 200 4 M 84 geniposide
RIZT > mpFiERIRRELA 93 % B 85 % BAsmsd 100uM #
geniposide " & FEx B BB E A8 E B & H 1y o
s F AT H Y GST B A e B &

WA H e o geniposide €354 GST /&MY pu( 11 ) >
18 B HA# A 4k A Male Wistar rats » 4 F 73“}{:?% HEER > BEHRE
MlEwX PRATRATRG Bt £ RKATERKFR#% T geniposide
AE&HE GST B REWMa M S HBE GST B EARRE &5 K
T A o] BN [B) B ) e BB AR T 2 8L ﬂ} °
(—) > FREBREERMEN GST B 5 E %2 24

AEEEM 100 ¢ M geniposide & I A 4a B8, > BARR Bl & 32 0% 14
TH0,3,6,9,12,24 NEFM E m B g 0 BiAT GST B2 5 M -

R &RB T4 (B W) » 24 100 1M geniposide /& AT tm 4% >
M RERRYE Kk GST B EEMARTEZHw» & 12 | 5it s
KA > SbBATsh4E GST B2 A7 4k 0 /) ifey GST B EiE M2 i

%*
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f& 5 MAe 24 [ BF2 GST B R B MR BR BT 1.5 4% -
(=)~ REIEBIAEREHN GST B EFH B2 P E

HKBZATRBRER A 12 R 24 5 HESEE » BUURRER
JE Z geniposide 4~ %] &: 0, 25, 50, 100, 150, 200 M R IEAFfafp 12 &
24 BF > BIRFRE GST B R E M B -

B A AR FIRE Z geniposide & 3Z AT fa i, 12 /[ BF4R » GST
BRI Z B Mo(B L) &RBEFE ¥ geniposide I8 & 7% » GST
B2 75 ML TR AR $H b3 ho o % geniposide & B & 100 u M ¥ A3k 64 GST
B M KA AL R B hui 1.5 4% > % geniposide 3 & % 150
%200 M BF > H GSTEERFHRAFERSE 148 B 1.2 4 -

Bk BEUFREEE 2 geniposide & 32 B 4a i 24 /8544 > GST
B EE M2 S LE W do (B X)) & R BEF M ¥ geniposide /& & #& » GST
B 75 PR TN AR #3038 Ao geniposide JR E & 100 u M 8§ Frdg 5 a9 GST
B RS HERAM 0 YL B e huif 3 4% & geniposide iE B & 150
H200MBeF» H GSTEEFEHKRAFERE 23 K264 -

R4 L L& R 40 > geniposide W AT 4af GST B2 EEMH 2 H
> RESRAARREEE AL

- E8BRFHHEGSTHRGMBE !

Adwm T ERE > GST THARKZRF#S 4 alpha 7% ~ mu
%%~ pi %k~ sigma % ~ R theta RE R X > S HIHARAES A
HAESFENRAREIME - £F GST alpha HNRBIPEWELE RiFE
e GST mu ARMERME » E—BREZMAE » BRE
3t geniposide LRI GST R G R 2 BE AT ?
(F) FAEERREFMY GSTZ o F bz BE -

FEHER 100 ¢ M geniposide & I iF 4a i » BAK F) K 12 05 EY
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SR R:0,3,6,9,12,24 Y E ta i th 0 B uAE Ty REE 54T GST &
&G 44 & 3, > it LA o -tubulin % 4% internal control » & ([ )& K 740> GST
Ya #-F2 A BRI miE GST Ybl & r &@(E ) 4R EEL
FHARKREGHNEMRS £ 12/ ERKRME > 4k 0 NIFHER
WAt 1.6 45 24 fEEEE > A 1S A% 0 B ATKEL
I5 T & 09 Bl 4 GST Ybl &9 % o Fffk bend &7k Z# 4 GST
Yb2 & @y @m(E i) B LSk BRI R kWA RS
2 24 NEERAMA 0 ALk O R AN WY 18 BLAE
Bt > geniposide ## GST Ybl ~ Yb2 HZ G4tz HE F e L2 48
Bt > 0 GST Ya B & FILX HERABRLEE -
(=)~ REVEEAE RIBH® GST Z Qb 4

AE B LR B R & 2 geniposide 4 %] &: 0, 25, 50, 100, 150, 200
UM BRI mp 12 /05 0 BoAE Y B4 GST & ek,
3t XA o -tubulin £ 4F internal control » 4R (B+) &£ T4 > REEEZ
geniposide ¥ GST Ya ZEAGx ZE I R—%% > £ 25 & 100uM &4
geniposide I T A& A LA SR L 43 A RaEe 1.1 & 1.034%
AL 50 & 150 uM #4 geniposide RIETF » A6 B F &L 5 A4
H#HE ey 095 & 0.9 4% > Z74 200 4 M &4 geniposide Z I T » GST Ya
BaziRfHBuatait; mae GST Ybl Bar&@(B+—) #ug
GAL B I B B R 3K FE 38 o MR &0 & 200 1 M geniposide 8% i¥ fx A4 -
ML R A ) 12345 0 £ GST Y2 B e @(B +=) » #x
HECEREFRERE M ABHBRSZME > £ 200uM
geniposide BFiEf RAZER AL > AL H B sy 1.15 AL ;
b > geniposide ¥# GST Ybl ~ Yb2 B E@%iLx H B HEE 248l
o HNGSTYa R @S2 BERBRAR - -
W ~ % 84e-FH ¥ protein tyrosine kinase & G &y %
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BB WS LR PR R 0 protein tyrosine kinase A % ff ;N
AR EREME R R ELZHE KT # Geniposide #7
BB iibe B E AT 7
(—) ~ RE) & %) 5 32 65 Al 4 ptyrvd B @ Sz B % ¢

AEEHER 100 uM geniposide K IEAT iR » BARK F &I
MiaalA&: 0, 3, 6, 9, 12, 24 el mintz » BUAAET RBED
# ptyrod B aeyk 3 0 3l a-tubulin 4% internal control - 4k (HE
+Z)ERERT ko F Rl MRS G 09 9L TG 4 ) 58 22 0 R
W WA w0 AAZAE 6 & 9 DR - Heiiib 2B/
BABE B 24 b ARG ZMA RE - Bt
geniposide ¥ ptyrbd & G 8 ib 2 FE P4 K 85 L2 48 B & -
(=)~ REVEFRERIZHMN ptyrS4 Ha @bz
| KEB AR E R A Z geniposide 4% & : 0, 25, 50, 100, 150,
200 uM> REATtapE 9 E5E BB Y Bk LS4 ptyrdd B A8
&3 > #2La-tubulin 4 internal control - K(E +w)E KB &
R ko S KL ZIE & B R IBIRE I o A B3 2483 L H 4 100
A 150 uM geniposide RIET » HE G biE M Eda® » M4 200
M geniposide R T HE G BEHAA REZME ; Bk o
geniposide ¥7 ptyrdd H G S bz B EM - FHF EE A8 o

A~ REMRTHH Ras BawpE

B AFRER » Ras B EEMRAEEBE T B L
MEMRELE A E » #sk T# Geniposide #7 Ras Z ALz ¥E 4
foT

AEEER 100 uM geniposide RIZAFafn > BARK B K I 85
Manz: 0, 3 6,9 12, 24 e Emppist > BAEY RILEN
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# Ras B Gty £3| » ol a-tubulin %4k internal control - & (HE +
F)EREFE T4 0 Ras Haf 9 edg A RH o B oFE 8B R 2 eF A
He B MR AF A A o

s R AMETFHY R e BE

LA S XERIE S Raf e A ERAEEREY > FHEL
MM BIRREEWY A E - SR T M Geniposide #7 Raf & G#Ib2X BE
Ry e ?
(=)~ FE BEEIEEFRH$ Raf ZEE#LZHE

REEER 100 uM geniposide K IFATfmin » B R B & 8 0%
FMaglA: 0, 3, 6 9, 12, 24 I eBmints » BUBFTREES
#7 Raf %\fa 6% 3, > #E 2L a-tubulin %4k internal control - 4k (B +
N)ERTH o B 3/NFE QR Raf ZEXHZREEH 0 F S H
B 2.2 454 212/ 505 REGRIERT 1845 £ 24 %>
HEABRAXEFZE 2.25 4% & RE T » geniposide %% Raf & &
Z AR R A T BN T e
(=) REIEBLRERIZHN Ral F Oz BH

AE B UK E R EZ geniposide o3& 0, 25, 50, 100, 150,
200 uM> REBAT 4 O [NB578 - B LUATR N BB #47 Raf B G ek
i 24 o ~tubulin 4 internal control - & (B ++t)x & R8E7 %
SRREA 100 oM AT > EEFREXRS > Raf ZAZXRATH
2po o e 100 M AL BERMREZRA  BOAAAMLE
MR E o HF L 100 4 M geniposide #AF4mpn ¥ Raf H A2 2R %
HmK  “hHBa 44

Lt FAEFHEMK Faawyd
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W % UBK A K46 0 MAPK cascade & B3R 8 1% H s /2
P —EREZHAE > M MK XA biiE ¥ P odird o #sk
T #% geniposide ¥ 7 MEK %& & %162 % & BT 7
(=)~ FAEEFRFFLMH MK o ¥z g

ANEEER 100 uM geniposide KRIZAF4apl » BARAR ) R 32 B
MiaalA: 0, 3, 6, 9, 12, 24 /eyl @mppit - HUABT 2B XS
# MEK & & 8y &3, » 3Ll a-tubulin £ 4F internal control - & (@ -+
AN)ERT4H - 35 MK ZEFCERERREFRYE MRS - MK
FORARREHAL 24 I QAEHRA 2.5 44 Rk
geniposide ## MEK B e @ b2 ZE B AR L2 48R -
(=)~ RE B EREREHN MEK & & #txHE

KEE AR FE R E Z geniposide 43152 : 0, 25, 50, 100150, 200
uM R 9 5% BB REEsH MEK Haeh k8 i
B4 -tubulin %4k internal control - & (B +4)% 87 » MEK %

SACEI BB R IR ho i B 9134 2S£ BRI IR A % 200

M Br o MEK a2 ERRME > HAHAHREY 1.2 14 Rk
geniposide ¥ MEK B @bx ZEBLHEE E2 a0 H -

AN~ FxafeFH#E K Zaa@E

&R 40 > geniposide ¥ MEK & &2 &R F 85 LA iR &
RE L Z AR > M S BRI L R 4E > BRK & &t MEK 2 F %
< MEK Ar3gd: > #ske—5 7 4% geniposide 7 ERK R % bz 2 &
B Ao 7
(=)~ FE#EREFMEHE ERK & o @itz pd

AEEER 100 uM geniposide KRIEAF bl » BARAR AT
om0, 3, 6, 9, 12, 24 /el tmppts > BAEK BEH
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# ERK & &eyk 3 o L a-tubulin &4F internal control - & &b
¥ BRK1 2 &3, - R (B =+ A& F T 40 > 24 geniposide &I 9 /s 8F 4
AT BRKl 2 Z a2 R eHREFEMEMR S KFAEKREHELE O
JNBE 0 #y B RB 4R 3,75 4% > e 12 B 24 /) A 0 ERKD 2 R B hl
2 3.25 B 3.5 4% ; ARt ERK2 2 &8 > (B =+ B&XT4 »
geniposide RIE 12 /\8¥2AAT > ERK2 2 F G R\ B R ITFHY E®
R RARBEBEAL 12 QAHBAY 245 0 Wl 24 8
ERK2 2 2B A% 5 1.5 £
(=)~ RE)&HEE RN ERK & & %1z 4%
AFERUAARFRE 2 geniposide 4-%]%&: 0, 25, 50, 100, 150,
200 uM> R mpE 9 N0H1E BB F REESH ERK a8y kR
it A a~tubulin &4k internal control - & sttb#k ERK1 = & & 44L >
(B =—+— A) &ET4 > & geniposide EEAL 150 uM A F > 2
ERREZRA K Rax kB TFEZHEm > L+t 150 u M
geniposide B mfnf > ERK]l 2 B G AR ER R A LA RaAe 1.4
4% > A 200 uM geniposide B @mfaeF » ERKl 2 2B R M F1& 5 %
By 124 AR ERK2 2 & 691t K(Bl =+ —B) & X T4 >
% geniposide BE /£ 100 uM AT MEEEEE 23 H »ERK2 £ 4
ZFRBNEZ I > HF L 100 u M geniposide & 3 4mp ek » FRK2 =
EFARREIRR L AHHRBE ] 3% @l 150 % 200 4 M geniposide
Rty ERK2 2 R R0 5B A H Rae 1.28 A 1.1 4 -

s EaeTFHE INK Fawpd:

B % XA R IRe d 0 MEK &3 d38dr INK 2R i — 25 35 2 dmy
B A3 > HakiE— T 4% geniposide ## INK2 & & @b B AT ?
(—) " AR &/ REERIH INK2 B a8 bz FE
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AKEHER 100 uM geniposide A IEAF4afn » B4R R B R 12 8%
RlasliA: 0, 3, 6, 9, 12, 24 /e mints 0 HREF XL
# INK2 & a6y &3 » il a-tubulin E4E internal control - 4&K(E
)& R T 40 » LA geniposide KRIE 6 /eFuiar 0 INK2 2 & a &R
TR RMmRE  RARRARELE 6 N ZALATH
¥ aesey 1.35 4% > 4 9, 12 & 24 Jhex o INK2 B B2 KRR 55K
FAHRE 1.1, 1.08 & 1.01 4% -

(=)~ REEEREREHN INK Za# L2 P E

AEEUARERE Z geniposide % &: 0, 25, 50, 100, 150,
200 M- RERF@E 9 L BUES RIEESH INK2 ZFaek
| 32 a-tubulin & 4% internal control ° & (B —+=)& X T 4o >
INK2 2 B G SRR LB R RRE X3 Mg » R T4 100 uM 855
bz kb > Hd e 200 u M geniposide B IFtapned 0 INK2 2 & &%
REFRR HAHHBEY 1254 -

+ ~PD 98059 #r X G FHFECST B R THABE -

EAMEBIBEX &R 40 o MAPK cascade T 44w geniposide 3%
ST #FEHAREORRZBRA Y > 5 & BRMEF H - PD 98059
& MEK &) % — ¥ 50 %) » =T #4 a3 4] MEK 2 /&4 > block MAPK cascade -
WREBRAE i d PD 98059 & k¥ MAPK cascade #» geniposide #% &
GST B F Ak R BLiB A2 R Z B2 14 -

E B L 100 M geniposide & 25 4 M PD98059 it 5] & ¥ AT 4=
Mo BARRRERERE A Z:0,3,6,9,12, 24 [NeFliEmppts 0 Bk
47 GST B2 & PR T -

BERE R BT Ho (B —+w) 24 100 ¢M geniposide & 25uM

PD98059 F] j AT bm B fh » [E ¥ BB R ISR K > GST #5754
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FRIFEFEEX o > FoFh L2 AR M > 2k AEEREM R RMEH
SRR 12 NBEGE B 24 S iE o BleF L EE R A M LR H M Ao 133
4% o B gk o PD 98059 {517 4# geniposide Fr 354 GST B8 &5 M EK -
R T » MAPK cascade f0-ffo geniposide 3% ¥ GST & £ /&M
BEA M -

+— - PD 98059 #» £ 46T # 3% F GST ﬁ*é%fié’]%@

AFHIL 100 M geniposide & 25 u M PD98059 [ & 52 AT fm
B ARAFREEM 5% 0,3,6,9, 12, 24 /i mpnth » B
% RBEESH GST & & &3 a-tubulin & 4 internal
control * &K (B —+E )& R T4 > % GST Ya Mm% » A& aRBAMTF
BARIBAREEIE s % GST Ybl Mz (B =—+7) 4 12 85237 &
EARBAMFZBIHmAD QN ALERRETRMAIE  HAHRA
45 0.9 4% > 9/)\8%4% GST Ybl = R\ X #r3% » £ 24 /e85 > GST Ybl &
EFRXRFAHHBAY 11 AL EHNGST VD2 G228 w(B =
+E) BBREINRREGRILIPEERAS HAEHRE 0.6
& RARMERREGRHEEAMENY A2 4 S REAHRE
A8 B 2 & B & - Bk PD 98059 4% =T 4% geniposide A7 34 GST Ybl ~
Yb2 E A KRB > BHIMA T > MAPK cascade 44,50 geniposide
FEGSTHAARZBEAMN -

T~ FEETFHHEPKC ERaBE

Bd A X RIRS TRESE PKC pathway & 4P signal
transduction {5 F R E R HE - BH 48+ TH geniposide ¥ PKC
pathway 25 H H % ?

REHER 100 uM geniposide EIFAFLafl o B4R R ) K 12 65
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Mol 0, 3, 6, 9, 12, 24 ey > B R AR cytosol
& particulate fraction #9& Gl BURBEFT REESHEEEY
%3, 3l a-tubulin E4F internal control - H4# PKC-a & a2
2 RMETw(B=+Ai=+) & cytosol F @ > EEFREHZEES
SALE R H B 0 S E S R ARREBIEm HHEED
ey o pbEE R G b A ¥ iBamey 0.95 120 £ 12 JEFEF o ZEa X
MR EHBae 0.85 4% 2 24 i HE AR EXUEEZAHR
w48 ; 4£ particulate Y@ B TA 9 MR EZTERRAERAEHE
ey 0.8 484 HHLHMB2EaRRANMEERREPIERE EME
¥ 24 05 HEGRRAHAHEREN 1.4 B 4LELE  WERET
PKCa LA E b2 3 % -

H&ak RACK Zafxaimzw(B=+A=4+—)  # cytosol
E o RTE O NFEEERAERAERBEE 0.96 59 Aapgad
MEZEaRAAEER QIR RMEN 2 24 h58d > HEG
R BHRBEN 1.4 A4 5 &£ particulate Fd o 4EHE 3
IR R G RRBHIE IR E 24 N3N AR O RR T RIRE
HAHREN0.T4E > U ) GAEARRAZIEHI HAEHRBRAY 1.1
1% & A& 0 bk R Ba RACK 42(?@%7‘%%(‘%% °

k& BH PKCrZaxikiAmiw(B=+=—>-=+=)" &
cytosol 7o » HE&EGARPILHE M AL 00538 2 3 eF > B E S
FRBHEERE I/ W2 PKCy BE£2BRERMG Y AHBY
064 9 PKCr BaRABHFEEEE 24 N oF - shefz PKC
YEARRERHHEHEREE 1.15 /% 5 f£ particulate 7 & K T
6/ e PKCy B E R BRI WA HKEY 0.8 42 > Ltpieipigsx
PKCy B aARSRHBMMT > BRKXZLE L RFH~E PKCy
1 EAEZAFT -
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EREES

WA ARG B REEFmi AT B 43 geniposide & F
eHEmERE ST 2 ZaRBHEN  FAE—FEFLS Fa
FZ A TR HBRUTER:

(1) Geniposide R #H# ATt GST BB Z/EM2R A » Bl
4% 5854 GST & & (o GST Vbl ~ Yb2) 2 £ 31 -
(2) MAPK cascade & geniposide 3% # GST £33z iBF » L-FHE

—FZZHE -
(3) 4£ geniposide %% GST £#Hz@EF » PKCattFbisfF — %
Z HuAL o

LA 3K Z R L
— ~ Geniposide 3% % GST B2 &2 41k
#EAR O A kK45 ) Geniposide €35 % GST 2B &7 (11 ) f=
BRMBETECRE BT HBREELER > ®47 OST B £50%
MRE o BERER(Bw, &, N)TAHL > geniposide #+ GST & %%
M2 HER AR SHAREZMMMN > % Tine course z B (7EMH
Siems o BEEMERSEARN 12 8 > 123 Dose response  Z & £
FR 0 24N EALUR 12 D EACER S 0 RRTRER AL
AREME X Z BEAE o RMRIT@itt BRABFZ @BHE
R FERBE PR > RAFR2ERAHH - ATRFZE R

s}

It

=~ Geniposide #% (ST &% & & #..

B AR B4 R BT geniposide é@%@%%?GST B EEMZRA
RE—F TR RECGRKTBAFTLAMHYZEL?
B Mz 0 H ST REFHE2RE S AH=Z%8 1. GST alpha: & Ya &
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#emk s 2.GST mu:d Yb B g8prsask > 3. GST pi: &y Yp BE48Ar4a kK o
(25 ) £ 9 GST Yp fEATéafo % A/ b MLBT @ K E R - AR
BRI EARG R RE AW AEF M AR ELXE
# GST alpha & GST mu Hm#E& &G » Mmit d#Ed& G XA (ST mu Fo 4R ATAE
B EY T KRBT (wE £ — B+ =)geniposide A7 & GST
EaikBREEZH GST Ybl B Yb2 > # GST Ya RIS AASZIBE » oz
AT P42 2 %rBh48 45 > 885 geniposide A4 2 GST & &> £ £ 4 GST mu
9 GST alpha -
= ~ MAPK cascade 4 geniposide 3% GST @& PATIrEX A & !

W5 KR E RA K B A5 0 MAPK cascade FE3R B4R H 38 4E A4S
A EFE2 AE - £ protein kinase AHEER B CEH T HE
Ao FEATHEL > B3 F -2 S22 RE > LEMBE @I AL S &
E% T EAME geniposide Hmfplafo W& & 5 FHEEILZHH (4o
B+= +w) EXGERETEOHBABRBEZEBLEAN 9
VAT » 8 GST A £ 3§ F » M4 dose response F @&~ » 4£ 100 u
M geniposide 89 R T @ tafa N K GHBEILX R $ R A8 E » ML 150
A 200 uM geniposide #yEIEEE > FABBMAIALZI LR ™A REZAD
B HRATRRETHERAR

HRABBRE MAPK cascade bz E1FiEHEH — Ras & Raf
FaziR(wE+E—++) £ ¥ Ras z%iﬁé 9 herFAH AR
f Raf RILEFRIZERI B 3 /I eAcBr A ABRZ %1k > BT Ras AAH i
A e TR AR - @ Raf & &Fv geniposide 3% GST @284 F
7 o % B A MAPK cascade 2 #53t -

7%t - MAPK cascade =7 bx&&d MEK prefdiz > i MEK
Z &R (ol A TR BRETHEE G AILAEM dose response
Bk A A BtE 0 32 RPN MAPK cascade Z #F3%t o



AR AR IE H MAPK cascade fEHi/BiF R R HE 58 218
RPHER—FRWG2AEE( 51,02 ) &3k ERK mE > TSR
A (4o B =+~ =+—) ERKl & ERK2 = %& & &3> R %H 7 85 ] 25 =%, dose
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Fig 1. Structure of geniposide.
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Fig. 2. The presumptive mechanism of geniposide-induced GST activity.
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Fig. 3. The cytotoxicity of geniposide analyzed by MTT assay. The
primary culture of rat hepatocyte cells ( 1x 10° cells/well ) weretreated

with different concentration of geniposide for 24 hours and then, were
cultured in the present of MTT for 4 hours. The medium was removed,
one minililler of isopropanol was added to the cells to dissolve the

formazan crystal. The absorbance was determined at 563 nm.
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Fig. 4. Time course of geniposide induced Glutathione-S-transferase
activity in primary hepatocyte culture. Hepatocyte was treated by
geniposide ( 100 g M ) for the time indicated.

** p <0.01, compared with 0 hr.
***p < 0.001, compared with 0 hr.
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Fig. 5 Effects of various concentrations of geniposide on GST enzyme
activity in rat hepatocytes. Hepatocytes were treated with different

concentrations ( 0, 25, 50, 100, 150, 200 M ) of geniposide for 12

hours. GST activity was determined spectrophotometrically using CDNB
as substrates and is expressed in the unit of nmole/min/mg. Each value

represents the mean * S.D. of three expriments.

Significantly different from control : *p < 005 ; **p <0.01.
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Fig. 6. Effects of various concentrations of geniposide on GST enzyme
activity in rat hepatocytes. Hepatocytes were treated with different
concentrations ( 0,25,50,100,150,200 ©M ) of geniposide for 24 hours.
GST activity was determined spectrophotometrically using CDNB as
substrates and is expressed in the unit of nmole/min/mg. Each value

represents the mean * S.D. of three expriments.Significantly different
from control : *p <005 ; **p <0.01; ***p < 0.001.
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Fig. 7 Time course of the effect of geniposide on GST Ya protein level in

rat hepatocytes. Hepatocytes were treated with geniposide ( 100 ©M )

for the time indicated. Hepatocyte homogenates were analyzed by

western blotting. Anti- @ -tubulin antiserum was used for internal control.
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Fig. 8 Time course of the effect of genipoéide on GST Ybl1 protein level
in rat hepatocytes. Hepatocytes were treated with geniposide ( 100 M)

for the time indicated. Hepatocyte homogenates were analyzed by

western blotting. Anti- & -tubulin antiserum was used for internal control.
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Fig. 18. Dose response of the effect of geniposide on. GST Yb2 protein
level in rat hepatocytes. Hepatocytes were treated with various
concentration of geniposide for 12 hours. Hepatocyte homogenates
were analyzed by western blotting. Anti- @ -tubulin antiserum was used

for internal control.
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Fig. 10. Dose response of the effect of geniposide on GST Ya protein
level in rat hépatocytes. Hepatocytes were treated with various
concentration of geniposide for 12 hours. Hepatocyte homogenates
were analyzed by western blotting. Anti- ¢ -tubulin antiserum was used

for internal control.
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Fig. 11. Dose response of the effect of geniposide on GST Yb1 protein
level in rat hepatocytes. Hepatocytes were treated with various
concentration of geniposide for 12 hours. Hepatocyte homogenates

were analyzed by western blotting. Anti- @ -tubulin antiserum was used

for internal control.
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Fig. 12 . Dose response of the effect of geniposide on GST Yb2 protein
level in rat hepatocytes. Hepatocytes were treated with various
concentration of geniposide for 12 hours. Hepatocyte homogenates
were analyzed by western blotting. Anti- ¢ -tubulin antiserum was used

for internal control.

-45.



M 0 3 6 9 12 24 (brs)

102 —

505 —

Fig. 13. Time course of the effect of geniposide on ptyr-54 protein level
in rat hepatocytes. Hepatocytes were treated with geniposide ( 100 M)

for the time indicated. Hepatocyte homogenates were analyzed by

western blotting. Anti- ¢ -tubulin antiserum was used for internal control.
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Fig. 14. Dose response of the effect of geniposide on ptyr54 protein
level in rat hepatocytes. Hepatocytes were treated with various
concentration of geniposide for 9 hours. Hepétocyte homogenates were
analyzed by western blotting. Anti- ¢ -tubulin antiserum was used for

internal control.
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Fig. 15. Time course of the effect of geniposide on Ras protein level in

rat hepatocytes. Hepatocytes were treated with geniposide ( 100 g M )

for the time indicated. Hepatocyte homogenates were analyzed by

western blotting. Anti- ¢ -tubulin antiserum was used for internal control.
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Fig. 16. Time course of the effect of geniposide on Raf protein level in

rat hepatocytes. Hepatocytes were treated with geniposide ( 100 ©M )

for the time indicated. Hepatocyte homogenates were analyzed by

western blotting. Anti-  -tubulin antiserum was used for internal control.
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Fig. 17. Dose response of the effect of geniposide on Raf protein level
in rat hepatocytes. Hepatocytes were treated with various concentration of
geniposide for 9 hours. Hepatocyte homogenates were analyzed by

western blotﬁng. Anti- o -tubulin antiserum was used for internal control.
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Fig. 18. Time course of the effect of geniposide on MEK protein level
in rat hepatocytes. Hepatocytes were treated with geniposide ( 100 M)

for the time indicated. Hepatocyte homogenates were analyzed by

western blotting. Anti- @ -tubulin antiserum was used for internal control.
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Fig. 19. Dose response of the effect of geniposide on MEK protein
level in rat hepatocytes. Hepatocytes were treated with various
concentration of geniposide for 9 hours. Hepatocyte homogenates

were analyzed by western blotting. Anti- @ -tubulin antiserum was

used for internal control.
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Fig. 20. Time course of the effect of geniposide on Erkland Erk2
protein level in rat hepatocytes. Hepatocytes - were treated with geniposide

( 100 4 M ) for the time indicated. Hepatocyte homogenates were

analyzed by western blotting. Anti-« -tubulin antiserum was used for

internal control.
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Fig. 21. Dose response of theA effect of geniposide on Erkl and Erk2
protein level in rat hepatocytes. Hepatocytes were treated with various
concentration of geniposide for 9 hours. Hepatocyte homogenates were
analyzed by western blotting. Anti- ¢ -tubulin antiserum was used for

internal control.
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Fig. 22. Time course of the effect of geniposide on JNK2 protein
level in rat hepatocytes. Hepatocytes were treated with geniposide

(100 M ) for the time indicated. Hepatocyte homogenates were
analyzed by western blotting. Anti- ¢ -tubulin antiserum was used for

internal control.
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Fig. 23 Dose response of the effect of geniposide on JNK2 protein level
in rat hepatocytes. Hepatocytes were treated with various concentration of
geniposide for 9 hours. Hepatocyte homogenates were analyzed by

western blotting. Anti- ¢ -tubulin antiserum was used for internal control.
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Fig. 24 Time course of geniposide induced Glutathione-S-transferase
activity in primary hepatocyte culture. Hepatocyte was treated by
geniposide ( 100 M) and PD 98059 (25 M) for the time indicated.
**p <0.01, compared with 0 hr.

**#* p <0.001, compared with 0 hr.
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Fig. 25 Time course of the effect of geniposide on GST Ya protein level
in rat hepatocytes. Hepatocytes were treated with geniposide ( 100 M)

and PD 98059 ( 25 u M ) for the time indicated. Hepatocyte
homogenates were analyzed by western blotting. Anti- ¢ -tubulin

antiserum was used for internal control.
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Fig. 26 Time course of the effect of geniposide on GST Ybl1 protein level
in rat hepatocytes. Hepatocytes were treated with geniposide ( 100 ¢ M)

and PD -98059 ( 25 u M ) for the time indicated. Hepatocyte
homogenates were analyzed by western blotting. Anti- @ -tubulin

antiserum was used for internal control.
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Fig. 27 Time course of the effect of geniposide on GST Yb2 protein level
in rat hepatocytes. Hepatocytes were treated with geniposide ( 100 uM )

and PD -98059 ( 25 u M ) for the time indicated. Hepatocyte
homogenates were analyzed by western blotting. Anti- ¢ -tubulin

antiserum was used for internal control.
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Fig. 29 Time course of the effect of geniposide on PKC-a and RACK

protein level in rat hepatocytes. Hepatocytes were treated with geniposide

(100 M) for the time indicated. The cytosol and particulate fraction

of the hepatocytes were prepared acéording to the procedures described in

the method section, and analyzed by western blotting. Anti-  -tubulin

antiserum was used for internal control.
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Fig. 30 Densitometric measurements of the time course of the effect of

geniposide on PKC-a protein level in hepatocytes. The data were
corrected by the amount of  -tubulin of each sample, and expressed as

the percentages of control level. ( time point 0 )

-H2-



RACK protein level ( % of control )

160 120
m_
~100
[
120 - =
8
G -
100 - X
E
& - :E a0 -
bY)
5]
&4 a
5 o
Q- &
20 -
m._
0 T - T T 7 s 0 ] I ] T ] 7
0 3 6 -9 12 24 hrs 0 3 6 9 12 24
Otosd Patiadde

Geniposide treatment

Fig. 31 Dénsitometn'c measurements of the time course of the effect of
geniposide on RACK protein level in hepatocytes. The data were

corrected by the amount of « -tubulin of each sample, and expressed as

the percentages of control level. ( time point 0 )
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Fig. 32 Time course of the effect of geniposide on PKC- ¢ protein level
in rat hepatocytes. Hepatocytes were treated with geniposide ( 100 gM)

for the time indicated. The cytosol and particulate fraction of the
hepatocytes were prepared according to the procedures described in the

method section, and analyzed by western blotting. Anti- ¢ -tubulin

antiserum was used for internal control.
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Fig. 31 Densitometric measurements of the time course of the effect of

geniposide on PKC-y protein level in hepatocytes. The data were
corrected by the amount of « -tubulin of each sample, and expressed as

the percentages of control level. ( time point 0 )
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