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Penta-acetyl geniposide inhibit C-6 glioma cells’ proliferation
through the activation of p53-regulated apoptosis and cell cycle
arrest.
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& E -k & 4eF+H [pental-acetyl geniposide, (AC);GP] &#.L
#-F (Gardenia fructus )2 B i R 69 — #2 &8 H (glycoside) » B & LER1L
(acetylation)Mm4F 2] &Y - ABEBREZ AT EH > (AC)GP T ip
FERBN C-6 HEBBmENLR - AETRE—FHA C6 4
BIBE etk 0 RE(AC)CP £ER » ARFEACKCGP 24 » €1
A% C-6 % 38,84 35 ~DNA FE#5 4R 60 87 H R tm i 69 B 8745 42 GO/G1 #7 >
B H i (AC);CP ¥ Réafaeiftt  R— e ARAETHH
A EFERER > (ACKCP 5% C-6 tafie g pS3 &R c-Myc & &
B3 m - T EIL T #54) Bax 0 #¥p 4] Bel2 89 &R 0 RE R
BT - AL eEaiRiE p5S3 BERR > E—FILETH p2l Zak
Ridsl RB B > RER@BBIHEGAE GO/Gl # - FIEBER
# PKC 8 by - 12 PKC Tty —Sm & B EE G L%
(AC);GP 4% & - M Rl 8p 46 F TPA &R H7 RIE 2 4% - 4p R R (AC);GP
¥k C-6 miBEERGENE X234 - BibikE PKC £8 45 4
#(AC);GP #p 4| tmpn B ER G LR F o



Abstract

Penta-acetyl geniposide, (AC);GP, was generated by acetylation of
a glycoside isolated from extracts of Gardenia fructus. In previous
study * we reported that (AC);GP could inhibit the growth and
development of C-6 glioma cells in rats. In this Study, we found that cell
growth of C-6 glioma cells could be inhibited by (AC);GP treatment.
The (AC);GP induced cell death was examined in rat C-6 glioma cells.
Treatment of C-6 glioma cells with the (AC);GP caused formation of
internucleosomal DNA ladder and cell cycle arrest at GO/G1 phase. These
phenomenon indicated that (AC)s;GP-induced cell death appeared to be
mediated by apoptosis. In addition, the results also showed that p53
protein was accumulated by treated with (AC)s;GP and cause apoptosis by
upregulation of Bax and downregulation of Bcl-2. On the other hand,
(AC);GP-independent p53 expression could also induce p21 expression
while RB expression was inhibited and cause cell arrest at GO/G1 phase.
In addition, PKC could also be activated in this pathway, but there is no
effect in PKC downstream protein expression. Treating cell with TPA or
H7 finding that TPA or H7 can’t inhibit the effect of cell cycle arrest by
(AC);GP.So we suggest that PKC was not involved in (AC);GP inhibiting

pathway of cell arrest.
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iy #8 F 2 #% #8 F (Gardenia Fructus) > & % ¥ # L #&( Gardenia
jasminoidas EIlis) 84 RF » REEFFEZF -~ FEH - BABHI ~ 5K -
FAEE - 6MAEEE 1600 DR ETFTZHMERN - HE2E LB
B2 RENERIER  —EBREZHBRAENREEFRBENE
Ml ETESGBEE SREADER -~ d > FE - B
SRERAR EBRKRLFHERARGBRITES @&ER - FXER
FEE (D RIFEERATERABE —HBBIELG TR ETA M (-
Crocin, a-Crocetin) » % —#8 A& 4eFH ( iridoid glycoides) - 2 A7 454
M H > BT EH aflatoxin B, (AFB) AT T 51 H R #E A
@) -
* f.#6-F4# (Geniposide, GP) % iridoid %! = Be&#E 3¢ » R BT 49
REVSEERY G4 2HREEL > FERTFHTURE -
naphthylisothiocyanate % H & & a9 R # e & RFEHMG) - A
ERELER £ 8BTFHET 4 aflatoxin Bl 947 &4 (6) -
R T #+ B4ETH - penta-acetyl genipposide © (AC)GP » (Fig,
D RAERFE—FSHERTF N LEBLHEARE (7)) - 24
A 1-(B-D-2°, 3°, 4, 6’ -tetraacetylglucopyrannosyloxyl)-1,4a,5,7a-tetra-
hydro-7- (acetomethyl) - cyclopentapyran-4-carboxylic acid methyl
ester » (AC)sGP .3 43¢ %] AFBl #2 R o9& (8) R¥p4l£ &
T C-omEBBEmgER 9)-

=~ AFHMA#H#ZET

kTR ARET
FBE_TFER  HARGEGREBRERBOFARBRES S
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FHEBIIL T RO - AR E 47 208 A B (oncogenes) 4
ZE bFudpd| A E (tumor suppressor genes)dy £ 7E4L o A 1993 £ >
Kolodner #v Vogelstein — K 8 X3 i T B R ESHE A E (DNA
mismatch repair genes) R EBABERFLARABENRESR
M0  AMAEFTHAEAERET AL ENHEHE
(proliferation) ~ 4 & 4% ik ( growth arrest) » MR fm a3 £ M B
(programmed cell death - apoptosis )2 AT 435 2 8y #8447 » IR B da
A B L BEBRENEE  FeEBEBRENR RBEHRE
ERAEEHA K - G BBHE T (apoptosis)b ik & m i E XML

< (programmed cell death) > B #4930 B 25 4% 91 4 35 B P9 4247 — 45 R 3R
ZEERPNRER REFARBAEAERMEN LR - BHR LT
BANAERERE  wAMBNEESFHZ B S TR %
RIZENSARMBTA AN BBRE  wEam 22 RESE B
BRRRPZIEEDR  REARBIERBRST - ol AS
TR AR AWEEEMEY ¢ 3 4 (condense) ~ DNA B1b%
BRWE melEosE AEEdeBREAR QS B (apoptotic
bodies)(11) - — &R > THEK @B LI EER L @B KEAR
BRBELEEBREN LR EERBERER ERAFBRNR
FE W EAMA TR > SpAEE B 4 ischemic stroke £ AIDS
£k REEBGAZERANFER S48 - 2ite) - ThEE
BRRBYFET s -

k 4o i, B SRR R &9 Bl 44

R BREBER F 5 ABNBE R — & E ¥t
BEARELATHRE T BEIUNEEE RS GEBEE
REABE( REHHUHEE e LB EBETHBAR T REH
AR HERBREEE LY b AR ETERERTE -
Ri@—sb @B EE AT A LR - Bk TR Mk BB
minss X AF M A TR o
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XEHWEBRATEEFRERNRPHA—LBRILREERSG E
& R RV st B €38 E R o B IE T (apoptosis)
TRI —E S AE(gene)FE > A LR AR THRER T > &
SRl RHHEF o b —RTR OB BB E LTS E R E &
AR ERRE bR BB FRE R ERRLIERE e > F] 6
EHE @ROEERINER B —SAECETLERERY
cisplatin ~ camptothecin ~ amsacrine ~ etoposide E teniiposide % - %
FREE A AHAT(12)  BARBEINMEE TR B R
BE BeRAS AR AR —ARBRAZTRTASHRF -
Blho 1 pS3 B—EEWHER AR LSZEB@BRAE pS3 AR T
&4 R % (mutation) s MR (deletion) » B3 F RE p53 etafofi s

ERFftmB A TN mALE KRB L E N R IEI(Metastasis) 56

71 Btk Hl BB L NRE  REASHFILEGLT
RBEGROEZER -

*Bel-2 & &

Bel-2 AR A Y —EHERABARTTEMSGAR (13)
2% Bel-2 ARA—RAHRBELERE > ENT R &1 Kiaf g
£ MAGF@PGFEL) - Bel-2 € XRERRAN—RIBIE R
BREFAS) UR—SLFEAFENEE - FREEE  AHAEA
% ¥ (lymphoid system) Bcl-2 4938 €& — & 2 A RF G H K i
(16),r81k B et B R(NRER B miahe@ey & £(18) - g
Bel-2 A&k P EE@BEERAY oRETHEEN &
A Bel-2 & Bel-2 B 5 FR RO L BRAEC TR EEZEZNA
é o

Bel-2 #E/HFLAN>F > A MBS FEABUAREGE
B MmEME Bel-2 RERES Ay AL FHEELAL -
¥ T Bel-2 &% > %A Bel-xl'Bel-xs*Mcl-1:Bak & Baxe £ ¥ Bcl-XL »
Mcl-1 # Bel-2 48R R A A #SlmmBARAL CHES > Amii
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4o Bel-xs » Bak & Bax B] a2 B mfnsy AH L o 27 Bel-2 %4
FhofT R FE e AR AT —ER—BEEZLFEAR -

BATE R > Bel-2 RERBMOREZFRARAL G AR GBYH
EAR R wB AT HTHMEE F2—Bcl-2 % & (Bcl-XL)#k 4 Bax
CBakB RS HA A TR (RIRR)BARE —ER
%o —HEHILR S F RE 9ARE (1) Bel-2 & Bel-XL fe@ &
EBEAILEACT 6 A AR e B A 5 89242 (19) 0 % Bel-2-Bax
& Bel-XL-Bak A2 478 6% » RI 44038 Bel-2 5 {3 mig
Fmppstt, QR —HAEAFAR > Bax £ Bak A F 4 F L83
PR TR SE it » & Bel-2-Bax s Bel-XL-Bak # 484
B2 % > A€ # Bax/Bak #4978 W AR 3 v e fR 84 7255 (20) - i
B R AR A BN Bel-2 B Bax 9HRHER S ER - AEY
¥R TF » Bel-2/Bax=1> % Bel2 B AEAHR AMeBRNEe¢F 80
# Bel-2 ZaFE b€ EET TREE nAH LI LR
HeHEiE s RZ 0 2 Bax Bak)&Z &G A E£HRA €4 Bax (Bak) 7
B bRl G T o FRERN Bel-2 2 Bax ghie#H &
B hAREmBEEEeRABATHERRA T -

*xpS3 & B
P53 B FE S3KDa B G T > TR DNA HER —ik
AREMRAMERGRE  REFARARBEINEEZRT - A&
BEMSBRBET  BFEHA p53 bR R p53 REYHEH
1) = #% pS3 A CEFEAEM (ransformed) &9 F » T A &R
4 i i 2 R 4% 3 (cell growth arrest) & 4m Bl 69 BB FE T o B L9 4o p53
TUEREEARSFR OB ARLT ENRAELREFR
gty AEE T RILAWHBERwBAHEEMRE -
 AEERWHEAT o pS3 BAWARERME ELEHL DNA
HEFEELDPSS  CRECHPS3 ME > B EEHEF pS3 FEL
FE—EREKEA T - XEBLT 4k B R T F (target element) b £
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A pS3 R RITETARQ2) -

P53 TFT# T SR e A RE RS | mie A KB FF(cell
cycle arrest) & % i &4 J8 38§ & < (apoptosis) e 4 cell cycle arrest 7 & °p33
=T L3 3 3E p21"A1 5 pl16 cyclin D1 > cdk4 & Rb & EH 3¢ cell cycle
arrest.f& apoptosis ¥ & > B & A A bax & IGF-BP3 Rk = p53 Frif
Piaf 2 BB ETiRE023,24) BEAF Bel-2 T iHpd] p53 Bk
& apoptosis. ™ Bax T pi#i Bel-2 &4 E A HHER « AT EH p53
Fir 3R 4% 69 Bax &9 & AR, T SA4R 4% 4= 8 7 %) apoptosis e

*c-Myc & &

 o-Myc 45— 4% 8 4 B B 7 — 18R 3% & B (proto-oncogene) »
$ 4 i B 38 4 B % M (transform) A B - 1991 £ ¥ E#4&3 H > c-myc
& %34 fE apoptosis(25) 4L AR c-myc #ipBAE p53 —4 0 &
Hmp eyt pIE R BH LT A (2627) - c-Myc &%
e 2R T RBRILHR X CFT AR T E i d 84
XA AEBmp ey AT o B384 2 HE Ta54 B A2 A A (target
gene) sy MIEHE A F > Fihtmlo A G R R & bz s — ik
LEHAREGH oMyc LG RBETRGRE - RE
58 > Fib c-Myc ¥R p53 BEE M ES > B &R E pS3 PR
Z_ apoptosis(28) - M Bel-2 Bl @Rk c-Myc B2 AR mie F 42
P B 3k 2 apoptosis(29) o E bR - wild p53 R c-Myc & & %k #E
ta R By R EARRA o

% Protein Kinase C

Protein kinase C (PKC) » & —#& serine-threonine kinase » %32 %
ARG aEAEH ERZEF - PKC — & AR 4 M A & —4& histone
protein kinase > s4%8# phospholipid & calcium # % 8 F 5L ° &
b2 b R E R diacylgleerol (DAG) - PKC #y3 EMRERE > ¥
BETEZ HFaIET oAk cytoskeleton &93H4E @ fmfifitm
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ez Meh g ARRRR WAL -

f— 8 EHR T PKC R ARZE/LRE (inactive) » W ta g E F »
¥R L E/E 44848 PKC E¥ML4 AL @B NRE
(intracellular membrane) b - 33 {B8i@ 2 & #{x translocation °

PKC TR T — &R R Tt v a7 —%H
HEMREE W E G (ExRaf-1)R—®TUHEG DNASRHESE
PKC .5 ;2 38#% cell cycle & apoptosis » & — b3k 245 1 » PKCq #1
i fo B H £ KP4 GU/S phase F B (30)- A1 PKC #9142 2 #|(TPA)
B PKC #p#|#|(staurosporine)#F % 338, » TPA € ¥ 2 thymocytes &) 4
B, A ¥ L (31) ° 4£ Promyeloid U937 4mjf F » PKC B 7 LA3¥ pu— ik
apoptotic bodies &9 & 4 (32) - 48 ¥4 » £ 42 PKC S &5 HL60 PET 4=
B o TPA &3k % Ssmifsy B« - TBT f£3]4& trout hepatocyte
RA#HETHBET » R PKCYR PKCS #98m7Ef (33) - #R
A SHHMEES PKC Bl ARt a M ELTHNBER
EMFBTRFLE AR E—FHHAR -




iR L

HRATHEHLEEATEEN S BEBAT AR T
BFREAE  BENATAABRZE - BETFTRHBENHTH > Hith
AR EERENBLETARNREENF BEAURAZEH
PHEBELENEE  AVYHMANERBRAEIBBETH Mtk
MEFEER - BB AH G AT RIS kLTS B
S EHABRLERABRYGE -  BANFLIAREOUARKREY R E 2
R ER B BREAERERZRNPDHERRY ¥ A4
HMABRD  HETUHBERRLREN A B ENEL - KB
BT RER T FRARTLIETFHMTEMNAC)GP » REFFFHEHA
B e B B T R R T HE 3 M SR A -

L ¥ F &, & # F (Gardenia Fructus) & # ¥ #F L #& (Gardenia
jasminoides Ellis) s R%E > AT Hey—# > ARNLHLEELNR
RO ER - BILBHBREFRIGAFE  IATREZIANFR
BRECEMFIEBERGKAE -

ACEEEETHHEEAATig 1) G LEFERD Y&
4% %] Geniposide(— #% iridoid glycoside)#% * & &3 SAEBALAE A M 4d - A
THEANEREBAC),CGP sl h ¥ ARG RS Lay C-6 3
B8 s (9) © B(AC);GP &pe4p %] X & & 4 aflatoxin B, /7 # 3k e
AR FME®) -

BRERLFSERRARERNLSER  ReBE L eBR
AOER AV EeRSEEET KRB ATHASRT T
(apoptosis) » B b A kS ZEH L 5 Z LA 8L - AMAB LT He
BESATEIRFE BACoREGH—EEROAEFILR %%
BENAEME - AEREZAARERL > (AC)GP &3 %] 4= #03%
ERRKEGRF LEMm Atk BEEHBINRELR - A5




72 2L 2 ) s
ZERE A A R fm B R 69 4 B AR R R A(AC)sGP 17 3 9% % 8 B 3B 5B <
BRE S FHRHBNZET o
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MR Tk

— R
1. 38 £ 5 Sigma /£2 /N F |
Phenylmethylsulfunyl , Sodium citrate, 2-mercaptoethanol, Sodium
acetate, Formaldehyde, Foumamide, Ethidium Bromide, Bromophenol
blue, Xylene cyanol, Glycerbl, Ficoll (Type 400 pharmacta), Sucrose,
Triton X-100, Leupeptin, Histon H1 (Type III -S), N, N, N, N’-
tetramethyl ethyenediamide (EGTA), 12-0-tetradoconoylphorbol-13-
acetate (TPA), MTT (3-[4,5-dimethylthiazol-zyl]-2,5-diphenylt-
etrazolium bromide), Rnase A (Ribonuclease A), Tris base,
ethylenediamine -tetraacetic acid (EDTA)
2. B2 842 GIBCO 3
Fetal calf serum, penicellin-streptommycine-meomycine (PSN), Non-
essential amino acid , Sodium pyruvate , DMEM, L-glutamin,
Trypsin-EDTA,
3. 28 £H Amersham /3
paraflim, [y*°P]ATP,
4. 3% 8 18 B BIO-RAD /3]
Protein assay dye reagent, Acrylamide, Bis-acrylamide, Ammonium
persulfate, N, N, N, N-tetramethyl ethylenediamide (TEMED),
Glycine, Sodium dodecyl sulfate (SDS), N-C paper, Tris-HCI,
5. 88 8 Transduction laboratories
PKC Sample Kit, MEK, Raf, ERK1, ERK2, Jun mouse monoclonal

antibody
6. B & Senta Cruz

Bcl-2, Bax, & c¢-Fos Rabbit polyclonal antibody ;c-Myc, p21VAf! & RB

11




mouse monoclonal antibody
7. 3 8 Oncogene |
p53 mouse monoclonal antibody; Bel-2 & Bax Rabbit polyclonal
antibody.
—~FRAS
X #£: Mettler AE 240
B & R FE:Mettler Toledo AB104
7k F X, € k4#: BIO-RAD DNA sub Cells
#AR & 3 X B ok4g: BIO-RAD Protein 11 xi
E sk # Ep g BIO-RAD
E B4 e 5 BIO RAD computer power supply Model 3000 Xi
Fm 2k 383 55 CORNINQ Stirrer/Hot platte
B & 53R B0 #: Eppendrof centrifuge 5415C
AR EE O NATIONAL LABNET CO, C-1200
ik 3o #: Sigma 2K15
A3 53k 28w HITACHI, himac CP 85 B
o F 7 3 HITACHI, V-3210 Spectrophotometer
pH meter: JENCO microcomputer moedl 6200
£ B #1454 HIGH TEN SCIENTIFIC CORPORATION, Laminar
Flow
fm 32 & 45 NAPCO Model 6100
& 7% Micro tube pump MP-3
% 45 MEMMERT
2 5% & % % BRANSON 8200
7K 54%: YIHDERN shaker bath BT 150
7K F X ¥ % % Orbital shaker 0S701
3D & # & % 52:SUN CHINO CO.Rocher-3D gyratory model-SH306
#8345 # EYELA MAZELAX
18] 31 X, B2 #44%: NIKON Diaphot 300

12




5 R #%#H % TOMIN T™ 322

Bk & & Okamotyo 8X102

X &R & B KODAK X-OMAT
-70°C 7 #: SANYO Ultra 6100

A% %1% 27 #& Alphar Imager 2000

13




— ~ Bk

C-6 A% 48 B8 4m iy & #] B N-nitrosomethylurea RFEH X & & &
& KBSHE R P AR 8] (34) o #F shém B k32 R A B v 10% fetal bovine
serum & 1% PSN &) minimal essential medium ¥, &% A 37°C 1538 »
4 5% CO, s dl P ouk - BARBK~ZIBRE -

Frim ki B AR BRE > RUPBS Fikte &R mRIE
AaA 1 ml 1x Trypsin-EDTA - f84a 4 32 % #8537 F > B 1000 rpm &
oo B AP SRR ABARTEEEE -

—~BoyEmy

(AC);GP &t Z &M Fig 1777 > REATREZZAHARS
& » # Gardenia fructus 2B A74F geniposide #4 » B LB L& 3L
EETE#A - ARz (AC)GP 4 DMSO EHiihfiik, Bk B -
20°C # A o

=~ e E R R

H ba BN R B 85 R o 31 & 0 PBS wash 44, dw A\ trypsin 37 F 4% >
7 2L PBS wash 44 3.5 - pallete 2L 80% ethanol J§ =Bl & » K EMN
-20°C over night - % 44 & A PBS wash ~ 3. » Az Rnase /PI (10
g /ml propidium iodide ~ 40 £ g /ml Rnase)# &, » 37°C 30 448 » K&
Hezk B 2A flow cytometer (FACS) 447

W EEGEHKR

Cell B 1X trypsin-EDTA #7774 > B4 900 rpm 8.5 > 10 448 %
% LF& - PBS wash (M EFR > B-80 °C REF - HEHRRE
& B Jm A 400-600 ul RIPA buffer » 8] 8 Au A proteinase inhibitors » #
0°C o B&tmie 30 548 - H—RjuA PMSF 10 pl/ml 4 - g
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10,000 g 4°C » 10 448 » IR _EF & B & 2304 protein o
A ZEREE T
1.RIPA buffer (pH 7.5)
150 mM NaCl
1 % NP-40
0.5 % % deoxycholic acid
0.1 % SDS
2. proteinase inhibitors
sodium orthovanadate 10 pl/ml stock: 100 mM
leupeptin 17 pl /ml stock: 10 mg /ml
PMSF 10 ul /ml (isopropanol) stock: 10 mg /ml

A ~ B 2 &7k (Western blotting)

B #y 30-40 ug & & 8 #1 5 x loading dye 2 4:1 teflia 4 » % 95°C
da#k 10 448 » #% sample A well A ER B 70V > FEB 120V 3
Tk 2B BETHBEAZ —5k Nc paper L - #5144 membrane
A4 5% B Es 45k &y PBS buffer blocking 30 448 » 2 % 4~ %)
hybridization —®&FAB R R EmAECLRE 1 8% RA -
BiFRBE -

AR ER
1.SDS page

Acrylamide/Bis solution (100 ml)
Acrylamide: 29.2 g
Bis:0.8 g
AR 100 ml &y distilled water + » # RpEERN 4°C K4

1.5 M Tris-HCL - pH 8.8 (100 ml )
Trisbase : 18.15 g
% pH 8.8, 100 ml distilled water » 4 °C 27

15



1.0 M Tris-HCl - pH 6.8 (100 ml )
Trisbase: 12 g
&% pH 6.8 » 100 ml distilled water » 4 °C ££4%
2. 5X electrode buffer (1L )
Tris base: 15 g
Glycine: 72 g
SDS:5¢g
7% 1 L distilled water » 4 °C 4277
3. Transfer buffer (4L)
Tris: 124 ¢g
Glycine : 57.6 g
Methanol : 800 ml
A distilled water 2%, 4L » 4 °C #24
4. PBS (11)
NaCl:8¢g
KCl:0.2g
KH,PO,:2.59¢
A distilled water 3k pH 7.4 1L » 4°C £4%
5. Washing buffer
0.1% Tween-20 in PBS

6. Blocking buffer
5% RREs4n#> washing buffer

» DNA R EZ&LRBREX,HT
" A. DNA B &=z 4t
B S5x107 fA4aft > B BB P 0 & 1200 pm # 10
min o 32 L FER 0 BT Eiée it m o 500 pl bm IR AR 48 7R (20
mM Tris > 10 mM EDTA > 0.2 % Triton X-100 pH 7.4 > 4 °C 254
B) ETREBREFEKRLER 10 04 BH0EHE SR

16




(12,000 rpm, 15min ) 42 > W% 4% DNA R X LFR 3| Hegek
& F o 3w 2.5 pl proteinase K (20 pg/ml) - # 50 °C K845 A
EBR B =R f£iwA 2.5 pl Rnase A (20 ug/ml ) » &37°C F
YER E D 2 NEF o fjun#iifoiy phenol ( pH 8.0 ) L FTEZH K »
FiEEC (12,000 pm> 15448 ) #F45 DNA R EZAKE#HASE
& % X phenol B#E 4 - REKE LFRI MO ERSE T
B Ul fa ey phenol » EH ERBEZ — K o THL A 500 ul
chloroform/ isoamylalcohol (24:1) #H DNA H & - mA 500 ul
isopropanol (-20°C #5#H) & 1 ul (20 mg/ml) glycogen> E# 20
Cok#E¥ED 3 N Am# DNA - &% 8 ( 12,000 pm > 15
a4 R BB EFR  RERTBARK - wA 10 Wl TE 47K
(10mM Tris > 1 mM EDTA » pH 8.0 » 4°C #7245 7 )54 DNA 4% -
A ACH BANBEE AT -

B.DNA R &z BB ETikun#
2L 1X TBE buffer Bo 1% EXB R > FZAAAEZDNA B &
Beah o mA2pul6x BEEREEHR  RABgBEWEEXBR T -
% B 5 ul 100bp DNA ladder marker 45 & DNA 4 F AK-DHRBAZE -
#4100 V > 1x TBE buffer #7857 » 4 30-60 54842 &0k ok -
TRAEBRE 4B R » B ethidium bromide ¥ #TH & - MBBK
AS00mlRFHE - & 0 AUV ERFLHE -

BRI BECE T E

1. 10X TBE buffer
Tris base 108 g
boric acid - S¢g
0.5M EDTA (pH 8.0) 40 ml
ddH,0O 960 ml

2. 6X loading dye
bromophenol blue 0.25%
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xylene cyanole FF 0.25%
glycerol 30%
H,O 69.5%

+ ~ DNA | & &) ELISA

FIA % oM iEey KIT » 38 C-6 A28 s 10 umol / 1 &
Brdu £ 37°C 248K - BBR 24 > BE BB 250 x g T
10 8 BRIENISRR - M B EEES 1x10° cells /ml > &
# B 10 ul / well /m ®] microtiter plate > FB7>-5-18 well 4 %] iw A(AC);GP
Bk > IR S8 well (9B L 200 pl o 4237 °C 324 6 /) B5%% 0 XA
250 x g BB 10 248 B 58 well B2 F % 100 ul - A 450 nm

&R

A~ PKC zﬁﬁx

#% 4m B /w1 ml homogenization buffer A %% F > BAHBE B F
B30 R BERABARLZRBECT ¥ SR FZREC (40,000
pm> 4 °Co 1 EF )2 FEFERES PKC i T84 > M
LB 4w 0.5 ml homogenization buffer B » 4 °C FHRg 10 2448
FTREZ—R 4 Triton-X 100 Se X455 A 5 1 DX BRULFHR
B0 (40,000 rpm > 4°C 0 1 JNBF) > BEOAHTIFZ LEREP A PKC #
WAy (StelaB R i3 ) (35) - BERMAHFZ PKC
sample %% #724£-70°C A% -

7t ~ PKC z &1t

# A DEAE-cellulose chromatography R &hft (36) - ik 2 A%
# cellulose column > 24 1 g 2 DEAE-cellulose 7 20 mM Tris-HCL -
pH 7.5 BAEUFEIER 2% 3B A4+ B 2L 0.75 ml Elution buffer (K¢
&—) W=k ARHEBAMAEK > 22 0.75 ml Elution buffer v
% F= 0.25 ml 4 120 mM KCI z_ Elution buffert i+ % — &> &£ @A 0.5
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ml 4% 120 mM KC1 % Elution buffer 3 i & -
BREELE
1.Homogenized buffer A (pH 7.4)

SFE Stock & & 10 ml 40 ml
20 mM Tris 121.1 200.0 mM ‘ 1.00 ml 4.00 ml
0.03 mM Na3vVO4 183.9 30.0 mM 0.01 ml 0.04 ml
2mM  MgCl, 6H,0 203.30 100.0 mM 0.20 ml 0.80 ml
2 mM EDTA 372.24 100.0 mM 0.20 ml 0.80 ml
0.5 mM EGTA 380.4 100.0 mM 0.05 ml 0.20 ml
2 mM PMSF 174.2 200.0 mM 0.10 ml 0.40 ml
1 mM(DTT) 500.0 mM 0.02 m] 0.08 ml
250 mM Sucrose 342.3 0.860 g 3423 ¢
10 ug/ml Leupetin 1.0 mg/ml 0.10 ml 0.40 ml

2.Homogenized buffer B (pH 7.5)

4T E Stock & & 10 ml 24 ml
20 mM Tris 121.1 200.0 mM 1.00 ml 2.40 ml
0.03 mM Na3V0O4 183.9 30.0 mM 0.01 ml 0.024 ml
5mM  MgCL,.6H,0 203.30 100.0 mM 0.50 ml 1.20 ml
2 mM EDTA 372.24 100.0 mM 0.20 ml 0.48 ml
0.5 mM EGTA 380.4 100.0 mM 0.05 ml 0.12 ml
2 mM PMSF 174.2 200.0 mM 0.10 ml 0.24 ml
1 mM (DTT) 500.0 mM 0.02 ml 0.048 ml
5 mM NaF 41.99 100.0 mM 0.50 ml 1.20 ml
10 ug/ml Leupetin 1.0 mg/ml 0.10 ml 0.24 ml
0.1 % Triton X-100 10.00 ul 24.00 ul
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+ ~ PKC F = A%

PKC 2 e Al R ik AA M BB XM H 28 (I
PPIATPVE B e B iR 2 it 4b# > Ml & & (histone typell-S )£ &
BEAR TS > BB E PKC #EM8Ez a8 Fa2 4% R
& PKC 2EH - BER BB T & 4°C TH 100 Wl RAEE
R(HHEE )8 50 1l 2 ARHANRE RS KA 50 Wl 2[y-
PIATP 8% » FEA B Z BN 30 °C 2B - RAE 10 2484 - &
e 1 pg/ul BSA 50 ul > kAwA 0.5 ml K445 40 % trichloroacetic
acid (TCAYE R UL IERIE » A2 ml kb2 1 % TCA BR » &
phosphorylated histone #1 # » REF A F XA B B O ZGWERT
RSB EFR RGN o B2 ml kA2 1 % TCA
R BB BUR R AT A N PTOR 0 B B R R R R
2, B- Counter RAH T - REL EJu R v phosphatidylserine Fo
1,2-Diolein &5 %2 G# A& » Bp & PKC A E7E M » 2L pmol/min/mg protein

ER o

F—-FHEEE
A.DNA #Hétehm#

c-jun mRNA & DNA £ 42 % pHI19 E R & R 4|8 & Pstl &
EcoRI t7EL&9#) 1.1 kb 89 k B sbFx DNA 75 48 #7 c-jun & & 49 DNA
binding region(37,38) o c-fos mRNA &5#E 41 3 & & pfos-1 & §% 24 Pstl
784 DNA B £(39) - GAPDH mRNA # DNA 42 & pIB130 %
Rea Pstl 77T 449 1.25kb R & » 1 & 3K B &) internal control (40) -

#I R #E B hgeg A 8] &85 QIAGEN plasmid DNA #8 & 4, o
= H % DNA & P R$ B F o3 wEl#4 > B agarose gel #HRBIK
JE & F 54 £ 2 DEAE cellulose membrane B4 DNA K #(41) »

Betey BB R A A Amersham 2 3 #H &% 45 Multiprime DNA
labeling system # i - & P 2#isy DNA Réte o #EH A gel
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filtration & & % (42)

B ERE YT
1. 10 X RNA running buffer
Guanidinium thiocyanate 4 M
Sodium Citrate (pH 7.0) 25 mM
Sarcosyl 0.5%
2-Mercaptoethanol 0.1 M

#% 250 g Guanidinium thiocyanat ;&% 293 ml &5 SEPC RKiw A

1M Sodium citrate 13.2 ml £ su A 10 % Sarcosyl 26.4 m.» 65 °C

BB E B 3@ A 0 18 A % E v 2-mercaptoethanol -
2. 20 X SSC buffer/%

NaCl 1735 g
Sodium citrate 882¢g

3. 50X Denbhart’s reagent (50X) /4 100 ml
Ficoll 400 5g
Polyvinylpyrolidone S5¢g
BSA S5g

LR A R ARAE B 0.45 um &Y filter :878 —=k » £ 22 0.22
um &SR REE — R SR EE - FR-T0C

B.RNA &k |
24 1.2 %84 agarose gel #4TRNA Fik 5% 89 gel ;28 50 mM
NaOH/10 mM NaCl # 30 4-4%> £ % A 100 mM Tris-HCI # 30 4-4% >
L% RNA E ¢ formaldehyde - 4 gel # 3% 2] NC paper 4 - % 80°C
B2 NN FRIER

C.#XRE
HE B 57 64 NC paper 24 2X SSC buffer 7% /& » # A hybridization
tube ¥ juw A prehybridization solution (6X SSC, 10X Denhart’s reagent,
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0.1% SDS , 50 % formamide, 50 pg / ml denatured salmon sperm
DNA)» & 42°C K& 4-24 /o5 BRBEREN 95°C m#h 5 548
BEHKE S 548 0 4w prehybridization solution ¥ - @47 42 °C
T RJE 16-24 /8% - #% hybridization solution 48] & » 4% & su A 2X SSC/
0.1% SDS ; 0.5X SSC /0.1 % SDS & 0.1X SSC/ 0.1% SDS & 42 °C
Bk 20 o4 BEBIHBEBARMMERILFAL o ERBEIRSH NC
paper &3FR R © |
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X

(AC)GP ¥ C-6 oo 7 ZR B %E

A C-6aBEmiE  kE (AC)LGP 24 ag2 4 #1 A MTT
PR E R RBRE AC)CGPHC-oHEB BB (Fig
2)° 3  (AC);GP # tim a8y 51 F dose-dependent effect - F 4
$0.45mM (AC)GP 24 1524 » tafied HiEERH 52% o

(AC);GP & & 34 C-6 4jit DNA &987 %
22 0.15-0.6 mM 8 (AC);GP B I C-6 cell 24 /NEEZ 4% » 7T

% R, DNA fragmentation 8937, % (Fig. 3) - H C-6aafpRE 015 &
0.6 mM #5 (AC),GP » % (AC)GP A% 03mM &5 » #%% DNA &
# 180 bp REBH AR/ FEMEK R B E & oA A ELISA ik w485,
BERIE (AC)GP 84 B >  DNA R R F R m K 75%
WimB| & 275 %E% 0 BRI 23 dose-dependent & R (Fig. 4.) -
H b3y (AC);GP TR H 2 C-6 ey HBL T -

(AC)sGP HF 3 C-6 e #) pro-apoptotic body #3 & %

BTe—FHE (AOGP# T g C-6 Mty AHET -
WA B R e AR R R 5 4a B 1Y pro-apoptotic body # & (Fig. 5.)
BRERARIZAC)GP 24 /o2t » HRWEH AR pro-
apoptotic body &4 # A& -

(AC)GP # ¥ S tmpty £ K127

FRARA BEERBEE 8N DNA 8945 Ttk > et R IE
(AC);GP (0.3 mM) 0-48 /85244 > S H4m e GO/G1 #8) DNA 4§
B 58.95 %3 /wE] 80.14 % > B T # 35% - BT 40 > (AC);GP &
¥ Ak, C-6 4= f 4y GO/G1 arrest (Fig. 6.) °
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(AC)GP i C-6 mpa N — R Gaysi&ib

C-6 R T (AC)GP 0-24 /[ 0545 » RATA IR GRBEL ¥
tyrosine BEER LB FEH - BREHR AH SR O FBBILOR L -
AV AESTELHS3KkDadgiseF (BrR) > wTHaEbe %t %
RIEL TR pS3 & & (Fig.7) -

(AC);GP ¢R#£ C-6 fafa ™y c-Myc BB A PS3 Z AR A

BTEE (AC)GP 4T C-6 it AR A » HEH R
& 77 BE B 7A R E — L A apoptosis AB M & G 9 RE - X AT — 448 B
B3 g5 d > o-Myc B a8k R 0 € 54w sy apoptosis > B E1E
B2 E Z wild p53 69 £ 81(43) B b & BB c-Myc & a sy & 3 (Figs.
8and9) - HIAIE 0.45mM (AC)GP 1-5 [ EE2% » o-Myc B & &
R &) 31544 » BH Bt 23R dose-dependent #9328 % o El4kay >
TRIE (AC)GP4 /[ \eFx13 »pS3 BH G A 25 AL
H 23 7 dose-dependent &3] % (Figs. 10. and 11 )

AC)GP H C-6 &wfe ™ Bel-2 G A Bax B &
HFEMRB/EEE B2 REZEEHE BB AL
B st £ AFI4k T w18 Bel-2 £%69% & » 4 %] & Bcl-2 (anti-apoptosis)
& Bax (pro-apoptosis) &£ 3t Bel-2 £ & & £ FF £ 8(AC)GP 3]
R C-6 MR THRBYBET - 2B RE0,2,4,6,8 & 24
N2 REGSHEBEE B2 R Bax B a8 kB - ERBR
%R IE(AC)GP ¢y 85 /3% Au > Bel-2 B & A HEEM R - £RFE 24
NEEZ 4 0 Bel-2 #5238 2 K4 20 %(Figs. 12. And 13.) - 48 K & Bax
2 E(AC)GP m¥hw > ARIE 8 Fxts BEEGEHM MY S
Z # (Figs. 14. and 15.) -

AC)GP b ¥ ¥ b BHA MY ES
#/ 7 C-6 fm B & IZ 0.3 mM (AC)GP 0 & 24 /524 » IR
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Hitai kel 0 RBEAC)GP # —sb g p53 F 34 cell cycle Tt
E a2l A RB)#&RHA (Figs.16.and 17.) - & RHER > p2l &Y= & %
Bley(AC)GP B E XA RM v > AREHA 6P FH L 1.8 456938/ -
B# K hyper-RB 9% & % ° %3 hyper-RB £ & 2 (AC);GP 6- 8 /] 8%
%o BEARRERIE A% - BRMBEET T p2l thRRMm & mip
# CDK ¥ %] RB #9881t -

(AC);GP €42 & Protein kinase C &) #4171k

# A C-6tafpE3® (AC)GP03mMO £ 24 o5z 4% > 4514
BRiéaf R e H 6% 6 8% PKC R F isoform &5 R RAFH B R
PKC-a B v % H 4 ta B E 8843 2] 4w f B 84 15 75 %5 4 (Figs. 18 - 20) &
(Figs.21.-23.)

#—F 4 C-6mpnsh®E (ACGPO0 £ 8 @A/ x4 » B
mipAs ~ & G4 0 i@ column 446 PKC R &4 » Bl% PKC & &
BiEN o BRBHR > TR EAC)GP6 2 PKC B ER
BrEALSE R R AR - LT okt ¥ PKC T £ 2](AC),GP &
# £ 7% 16( Fig. 24.)

(AC)sGP #} Protein kinase C T # Raf-MEK-ERK1 & ERK2
EOHEZRRNBE

#—F 3 PKC THEGHRRENL - BRI S - BAT
#6975 & R¥E 3 Raf ~ MEK ~ ERK1/2 ¢4 % 3. - %3 Raf & MEK
HERRAER G2 B(AC)GP 9 E (Figs.25. and 26.) » # F #% &5 MAP
kinase ERK1/2 7 & % #p 4] (Fig.27.) -

(AC)sGP #— 2 tm i 8y & &k B F(c-Jun/c-Fos) & — & L 35 &
BRUNK&®ZE

— b PKC #9422 Bl(ex TPA)IB ¥ € F b ta jo R SRR T #5849
4% & B F(ex: c-Jun & c-Fos) B st sbF A& 6§ RBEEAC)GP #
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c-Jun & c-Fos & G 69 B &« i 2% 35, (AC),GP & € % % c-Fos (Fig. 28.)
&R R airH c-Jun 9 &R A(Fig 29.) HERTUE & c-Jun
ERFACKGPS I #x g s c-Jun W EGRRERV E 20% - Bkt
— 4B c-Jun Lases & a INK > # A C-6 4R ¥ (AC),GP 0-8 /)
W2t BRINK2 ZaTFHBRDGER (Fig30)-

(AC)sGP k3l & TPA R ;% {28 c-Fos & c-Jun
mRNA

FEBHR TACGP ¢34l c-Jun B G £ - Hike—H 4
2 1231 (AC),GP 11—k c-Fos & c-Jun #4942 2 ]2 P 8448 2B 44 & 472
B stF A 7 TPA (100 ng/ml) & #n 3% 2R & c-Fos & c-Jun #4942 & & > R
#2(AC);GP ¥ c-Fos & c-JunmRNA ¢4 &%, - &£ 43, » (AC),GP
& ki) & TPA R fn 7% FriR 1 2 c-Fos & c-Jun mRNA #4 % 31,(Figs. 31
and 32.) °

TPA & H7 % & ¥ #(AC);GP ATi& A i cell arrest

BTHREPKC AAOGP 89 R TRBH EZ T L HRE
b 3léF PKC el (TPA)R¥p#E (HTRBEELRT ¥
# (AC);GP # C-6 tafptg 5 A - tmfita %] 31 B » E% 4 ~ (AC)sGP
&2 - TPA B3 & (AC),GP 2 TPA & IE 24 /o5 » B 4h4 H7 K32 4
INEER TPA RE 20 NIF A BRIE HT 4 o518 » Bl THEHR
flow cytometry(Fig. 33.) - & R#FERAH L ERIE TPA H H7 » $ &7k
HpHI(AC)sGP % C6 4m it fm B 3B Zadp 1] o
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BE]

(AC);GP & # Gardenia fructus 2 B4y o8k &4 glycoside » £& T
At migales (7)o (AC);GP # GP A &4 Fajtb# » &7 (AC),GP
bk GP % TEECEA  RALBELBRER  AAGERREL
BAS  RABEHOHELRAEFEME - BARAOGP #45F
REF HBMAKERY > LA RRERHERE > RETIESY
MER O RRER SR L eEEMEANEE -

ARAEREZNOAELEY > (AOCGP FHAERZZHRE
ABRE L Cotmin > A£BTFAC)GP % » 4 KZAHBEAZ W
#(7,9) - LHAR » (AC)CP BRAFERYFN  EX L Pk E
BREE -AEHRE—FHA CoNERBIB WK AEREAC),GP
] CO sk Koy e o

Apoptosis A& —F& m fg LT 497 X, > apoptosis &5 F — L H
B iR I - R ET BB IR DNA B HEEAL) -
ZEHBERBER > % Co mlRIE(AC)GP 24 » Rty sy 4 9A 85
Bt 3t B E R DNAF &R L ER-AB & RXET (AC)GP
€ 1¢ C6 %= i & £ DNA fragmentation #4938 £ 3t B #] F flow cytometer
&% B cell cycle arrest & pro-apoptotic bodies & & & » B b ] 4o
(AC);GP &% sz C6 4= fi &9 apoptosis °

P33 A E A FHE RAB S E e apoptosis BREFHEEEY
Ae TEEEREBAREHEAE GO/Gl 25 (44) - £ —#% apoptosis
FAGBRT D53 B EEH M BN - AEREHR  (AC)GP
£ 2 C6 4= i8 £ &7 apoptosis 85382 ¥ > Héaf ey wild type p53 %
B4R RRYEMALEL > T cMyc 9 R A LA v -
B4R Bax ¢y M A& Bel-2 gh¥rdl - BRI E 0 £ o-Myc B3
BT s R ey apoptosis F 0 pS3 £ c-Myc #E BB B A (45) - @
p53 &¥ % IGF-1 3% 88 (receptor) sy £ 3, » B MmELE c-Myc ¥ % 4m
B 5 3k 83R48 W B & apoptosis (46) c F A 0 c-Myc £EARE
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B P egrsE S BT p53 #9& GA75] 4245 apoptosis © @B E KA Bel-2
&34 p53 A7 B By apoptosis (23,24) » 1 p33 &1L Bax &84
A Bax 7T LA #2 Bel-2 # & #Hu4E A R4 Bel-2 8547 apoptosis /£ A ©
KB % > (AC)GP 4L T p53 > %3 Bax #yAAABHH i i F 8
4] Bel-2 89 % 3R 0 RiE 2] F4E & 4 5 apoptosis &9 % -

PS3gy A —BERFR &Skt RI15F g4 DNA
MASH 3 S ey MA RS 1 opS3 ¢ E R ey 4 RERMEHAE GU/GL
o —EH p53 CE4693LH - €. o R 3 fibroblast & A
S # -p53 ipHlepBARNER  EEXFAZGAFEFRRTE
4t (transcioptional activator)&) A & R iE R - p53 € E TH AR
p21"T 5 (48) > p21 B & & B — % &4 4 cyclinkinase
complexs » Pt RB E G a9shE b » RIAETm B A0 AT - K
BERER - (AC)GP &g i Co6 tapnty cell arrest £ GO/Gl1
27> BEsbi By o p53 TREA(AC)GP FAE 22 apoptosis YR ER
A G- BAAEEEER 0 RIE: p2l R RB &9 FRAE - #5 p2l
Eay ke R 28 pS3 Wit miie o EmEt RB &gt -
o & 2k B0 B AR G & GO/GL # -

PKC £ C-6 BB Beam T RERAA  LRAELEE C-6
MERER  HHREFBAHAEZNAE - PKC 7T H# G50 RIpH
— bRk B R R MR A E e o O PKC LT R EH
&) apoptosis - #x4&45 i > PKC F] &5 B A 42 i R ¥ | apoptosis &334 5E
(A7) B G FLRIH FTH—RBE > RATLAH I - PKC
T LT Z GBIt > flioRaf-l > R—sbfimipshse A Mo
FE-AARAERFBET —REHEBEmE T X2 L7648 PKC
A (PKCo ~PKCP B PKCy) - #R 24 M PKC 5 AN EEEH
HTUBRRINFRER—BMF/LHER > B d PKC ¢y Hb
ERBMEICYRE - B THREPKC T#He9%E AT 7483 T Raf-
MEK-ERK ¢ E BB EGTE - B#R(AC)GP 3 PKC ¢4 % -
AR A& Raf R ATy % G8BE -
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12-0-tetradecanoylphorbol-13-acetate(TPA) £ —#& PKC #4ig &
B wTAE R SRR apoptosis (31) - M(AC)GP &
7E4t PKC» B st £ M#8 (AC);GP # TPA #L TAB B 8986 48 » o 40 TPA
&2 & c-Fos & c-Jun &5%3R(49) - BB K c-Fos & c-Jun 89 &% & %
F o ERER 0 (AC)LGP €%l cJun 9% & » LR H % c-Fos 8%
BE ERATPA BR - BltE—F 53 B EFRE TPA &(AC),GP
# o 7F B (AC);GP 5 R (AC)sGP K & #] TPA & 75 ATIR & 4 c-Fos
% c-Jun mRNA #9% 8, M| B i X 4o B & 8] € 4 fo 38 27 89 8816 - TPA
B HT7 (PKC & Hl ) & A apsl (AC)GP & C-6 tafaB #6415
AR o Bk T H E > PKC 8971t » & sbsmfaay cell arrest 1842 F,
MPFERER -

Bt B2 - (AC)GP #m C-6 HEBBlafei BTt R
BRI ER 0 BEAL D p53 A o-Myc BEZERE - @ PKC
HN A B REAEBE T (AC);GP #2 C-6 sty 45 A >
BRER TPA 8945 - 27 PKC 2 F 8 (AC)GP A i% &4 apoptosis
AWM AREEHFMERIES AR R F ML mpFE—F oK -
7 BB R (AC)GP €% & c-Jun B H F# 44 c-Jun N-terminal
Kinase 2 (INK2)%& & #9437 4] > #8] (AC)GP T d# INK2 & c-
Jun sh¥p ] > RZE[IpHlaf ik R -
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R=B-D-2, 3, 4, 6-tetra-acetyl-glucose

Fig. 1. The structure of penta-acetyl geniposide > (AC);GP
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Fig. 2. Dose-response curve of C-6 glioma cells exposed to (AC);GP was
determined by the MTT assay. The culture was exposed to indicated
concentration of (AC);GP for 24 h, then the medium was removed and
isopropanol was added to dissolve the formazan crystal. The viable cell
number is directly proportional to the production of formaxan.
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0.15 mM
0.30 mM
L 0.45 mM

0.60 mM

Fig. 3. Agarose gel electrophoretic analysis of the fragmented and intact
DNA from (AC);GP-treated and control C-6 glioma cells. Cells were
incubated for 24h in the presence of indicated concentration of (AC),GP
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Fig. 4. Dose-response of (AC)sGP-induced DNA fragmentation in C-6
glioma cells. Cells were incubated in the presence of indicated
concentration of (AC);GP for 24 h. DNA fragmentation is directly
proportional to absorbance at 450 nm.
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Fig. 5. Determination of pro-apoptotic bodies in control and (AC);GP
treated C6 cell by flow cytometry. Cells were incubated with (AC)sGP as

indicated concentration of (AC);GP for 24h.
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Fig. 6. Determination of cell cycle distribution in control and (AC);GP
treated C6 cell by flow cytometry. Cells were incubated with (AC);GP
(0.075mM) as indicated time.
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Fig.7. The effect of (AC);GP on tyrosine phosphorylated protein
expression. Cultured cells were treated with (AC);GP 0.3 mM for
indicated time (A).and cultured cells were treated with (AC);GP for 4 hrs
as indicated concentration (B).Lysates were analyzed by immunoblotting.

37




350

300 -+

250 -

200 ~

150 -

protein level (%)

100 -

50

Time (hrs)

Fig. 8. Time course of (AC);GP treatment on c-Myc protein expression in
C-6 glioma cells. Cultured cells were treated with (AC);GP 0.075 mM for
indicated time. The c-Myc protein was analyzed by the immunoblotting.
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Fig. 9. Dose response of (AC);GP treatmet on c-Myc protein expression
in C-6 glioma cells. Cultured cells were treat with  (AC);GP as indicated
times for 4 hours. The c-Myc protein was analyzed by the
immunoblotting.
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Fig. 10.Time course of (AC);GP treatment on pS53 protein expression in
C-6 glioma cells. Cultured cells were treated with (AC);GP 0.3 mM for
indicated time. The p53 protein was analyzed by immunoblotting.
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Fig. 11. Dose response of (AC)sGP treatment on p33 protein expression
m C-6 glioma cells. Cultured cells were treated with (AC);GP as
indicated concentration for 4 hrs. The p53 protein was analyzed by the
immunoblotting.
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Fig. 12. Time course of (AC);GP treatment on Bcl-2 protein expression
in C-6 glioma cells. Cultured cells were treated with (AC);GP 0.3 mM for
indicated time. The Bcl-2 protein was analyzed by immunoblotting.
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Fig.13. Dose response of (AC);GP treatment on B¢l-2 protein expression
in C-6 glioma cells. Cultured cells were treated with (AC);GP as
indicated concentration for 4 hrs. The Bcl-2 protein was analyzed by the
immunoblotting.
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Fig.14. Time course of (AC);GP treatment on Bax protein expression in
C-6 glioma cells. Cultured cells were treated with (AC);GP 0.3 mM for
indicated time. The Bax protein was analyzed by immunoblotting.
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Fig. 15. Dose response of (AC);GP treatment on Bax protein expression
in C-6 glioma cells. Cultured cells were treated with (AC);GP as
indicated concentration for 4 hrs. The Bax protein was analyzed by the
immunoblotting.
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Fig. 16. Immunoblot analysis of the expression of p21 proetin in (AC);GP
treated C-6 cell. Cells from each time point following (AC)sGP (0.3mM)
treatment were analyzed. The p21 were detected by anti-p21 antibody and
were visulized using an ECL system.
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Fig. 17. Immunoblot analysis of the expression of RB in (AC),GP treated
C-6 glioma cell. Cells from each time point following (AC),;GP (0.3mM)
treatment were analyzed. The RB were detected by anti-Rb antibody and
were visulized using an ECL system.
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Fig. 18. Time course of (AC);GP treatment on PKC-a protein
expression in C-6 glioma cells. Cultured cells were treated with (AC);GP
0.3 mM for indicated time. The PKC-a protein was extact from cytosolic
and particular fractions and analyzed by immunoblotting.
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Fig. 19. Time course of (AC),GP treatment on PKC- protein
expression in C-6 glioma cells. Cultured cells were treated with (AC);GP
0.3 mM for indicated time. The PKC-B protein was extact from cytosolic
and particular fractions and analyzed by immunoblotting.
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Fig.20. Time course of (AC)sGP treatment on PKC-y protein expression
in C-6 glioma cells. Cultured cells were treated with (AC);GP 0.3 mM for
indicated time. The PKC-y protein was extact from cytosolic and
particular fractions and analyzed by immunoblotting.
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Fig. 21. Dose response of (AC);GP treatment on PKC-a protein
expression in C-6 glioma cells. Cultured cells were treated with (AC);GP
as indicated concentration for 6 hrs. The PKC-a protein was extact from
cytosolic and particular fractions and analyzed by the immunoblotting,.
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Fig. 22. Dose response of (AC);GP treatment on PKC-B protein
expression in C-6 glioma cells. Cultured cells were treated with (AC);GP
as indicated concentration for 6 hrs. The PKC-f protein was extact from
cytosolic and particular fractions and analyzed by the immunoblotting.
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Fig. 23. Dose response of (AC);GP treatment on PKC-y protein
expression in C-6 glioma cells. Cultured cells were treated with (AC),GP
as indicated concentration for 6 hrs. The PKC-y protein was extact from
cytosolic and particular fractions and analyzed by the immunoblotting.
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Fig. 24, Activity assay of PKC protein in (AC);GP treated C-6 glioma
cell. PKC were extact from cytosolic(A) and particulate (B) fraction
following DEAE-cellulose chromatography as amount of P
incorporation into histone noted in the absence of added phospholipids
from the amount of P incorporation noted in the presence of
phospholipids as described in materials and methods. Deta are mean + SE

of five independent experiment. * P <0.05

54



200

180 -

160 -

140 ~

120 -

100 -

80

protein level (%)

60 -

40 A

20 -

Time (hrs)

Fig. 25. Immunoblot analysis of the expression of Raf m (AC),GP treated
C-6 glioma cell. Cells from each time point following (AC)s;GP (0.3mM)

treatment were analyzed. The Raf were detected by anti-Raf antibody and
were visulized using an ECL system.
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Fig. 26. Immunoblot analysis of the expression of MEK in (AC),GP
treated C-6 glioma cell. Cells from each time point following (AC);GP
(0.3mM) treatment were analyzed. The MEK were detected by anti-MEK
antibody and were visulized using an ECL system.
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Fig. 27. Immunoblot analysis of the expression of Erk1/Erk2 in (AC);GP
treated C-6 glioma cell. Cells from each time point following (AC),GP
(0.3mM) treatment were analyzed. The MEK were detected by anti-MEK
antibody and were visulized using an ECL system.
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Fig. 28. Immunoblot analysis of the expression of c-Fos in (AC);GP
treated C-6 glioma cell. Cells from each time point following (AC),GP
(0.3mM) treatment were analyzed. The c-Fos were detected by anti-Fos
antibody and were visulized using an ECL system.
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Fig. 29. Time course of (AC);GP treatment on c-Jun protein expression
in C-6 glioma cells. Cultured cells were treated with (AC);GP 0.3 mM for
indicated time. The c-Jun protein was analyzed by immunoblotting.
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Fig. 30. Dose response of (AC);GP treatment on c-Jun protein expression
in C-6 glioma cells. Cultured cells were treated with (AC);GP as
indicated concentration for 4 hrs. The ¢-Jun protein was analyzed by the
immunoblotting.
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Fig. 31. Immunoblot analysis of the expression of INK in (AC);GP
treated C-6 glioma cell. Cells from each time point following (AC);GP
(0.3mM) treatment were analyzed. The JNK were detected by anti-JNK
antibody and were visulized using an ECL system.
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Fig. 32 Effects of (AC);GP on c-fos and c-jun expression in TPA

stimulated C-6 glioma cells. Cultured cells were stimulated by TPA
(100ng /ml), then treated with (AC),GP at indicated concentrations.
The c¢-fos and c-jun mRNA were analyzed by the Northern blotting.
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Fig. 33. Effects of (AC);GP on c-fos and c-jun mRNA expression in
serum-induced C-6 glioma cells.
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Fig. 34. Effect of PKC activator (TPA) and inhibitor (H7) on (AC),GP-
induced cell cycle arrest in C-6 glioma cells. Cells were treated with
(AC);GP (0.3mM) , TPA (100 ng/ml) ,TPA and (AC);GP, H7(1 mM ), H7
and (AC)s;GP 24hrs, and cell cycle was analyzed by flow cytometery
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