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RENE B BT 77 % AR 1A 72 (2-2)

B4 A
EARERREEER A
F R

EAREHXE  H#IR A ABEAT @i tk-Hep3B A F WA K » XU
Transforming growth factor- B; (TGF-B;) & 3| % 4= W A A
(apoptosis) * LA b RAFHREEBAT HO/ER o sboh > REBIFZOEEE
# & 4 Bp gentiopicroside, baicalein, geniposide, alisol B monoacetate A&
saikosaponin-d (%% B REHEHE » F X ®F FIE R ) £ ## Hep3B
4 o, B AF R L o BURAAE 3 o B R R AT A8 6448 F & annexin V &9 &%
12 5 w530 TGE- B A3 Bty tm B e B A TR A - RERE IR AT i LR R A B
e F X4l T TGEF-B, Frsl e ACHR  E—F oL & maeiE
Al > % 3 gentiopicroside & baicalein LA K M egHrHlsb AT IEM » {2
geniposide 4774 & ¥ 4|4 A  #A @ - alisol B monoacetate & saikosaponin-d
A % Bp ¢ Hep 3B fmff i s JE 46 A - alisol B monoacetate & & g 4 L /3
4§ A » M saikosaponin-d B & i% 5%, 4= B 3] FE (necrosis) 1tb57l\ » AR
£ 7 caspase-3 $4BEEEM 0 B ERERF & 0 TGF-B, e AR E v
caspase-3 &j:7& £ » gentiopicroside & baicalein %} 45K 2k 9| caspase-3
4975 M - ™ geniposide Bl A FE(THp#IER | B d R —H ey A taie A
= #1 Caspase-3 #7543, » tmlo A #9428 & 1 caspase-3 #9751 EAE



B - BABRA48 r1a 4 094 - 7T B, caspase-3 #y& M4 TGF- B, 3] %
W ACRTERSWHATHRET HET - EREZNAE - &
Loy 4o F 0 baicalein R RKIFH RS Bk » & AIAF baicalein
VER M —FathiE o £ B - L EFTAERR > Bl
a-hydroxyfarnesyl phosphoric acid ~ PD098059 £A % wortmannin #R R 46 &
2 8y ¥p 4 baicalein #94E A - B Sw ¥ baicalein WA THFEFR ERLH
Ras/Raf-1/MAPK A& PI 3-kinase #948 Bfi#81% o 2K » R A Aoy — X
baicalein & baicalein st TGF- B, 47 45 9 BA 38 o P4 2 & HLO; 49 2 A,

B R TGF- B, € 80 88 M+ & %= B, NF-AB &4 nuclear translocation fy baicalein
KEIEAIRBABEY I w NF-AB & nuclear translocation > i i 7 PR 42
TGE- BT @meyE A - 3 sbA & NF-AB &9 nuclear translocation £ i& /3
TIRATHERETHETERNAL - Bt SFEU LA > RIER
B 35 ¥ 7 TGF- B, i3l Ac e tm B B A 4% 4E A > M 2 P baicalein Z & A
e EE RS 0 B baicalein 2 iitap AR X £ &I A NF-AB &)
nuclear translocation °

B3 : BEBE B AT % s TGF-B 5 Hep3B cells ; Hydrogen peroxide ; NF-AB
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Study on the immunological mechanisms of therapeutic

effect of Long-dan-tan(2-2)

Che-Ming Teng
Pharmacological Institute, College of Medicine, National

Taiwan University

Abstract

In the present study, we have found that Long-dan-tan (Chinese name),
one of the most common traditional herbal drugs in Chinese people with
chronic liver diseases, exhibits the inhibitory effect on TGF-B-induced
apoptosis in human liver-derived cell line Hep 3B. We examined the
antiapoptotic action of Long-dan-tan and its five major ingredients, such as
gentiopicroside, baicalein, geniposide, alisol B monoacetate and
saikosaponin-d. Firstly, we confirmed the TGF-B;-induced apoptosis by cell
morphology identification and in situ labeling of annexin V-reaction
techniques. Long-dan-tan mixture showed a concentration- dependent
inhibition on TGF-B;-mediated apoptosis. Furthermore, the ingredients,
gentiopicroside and baicalein, but not geniposide, effectively prevented
TGF-B,-induced apoptosis. By contrast, alisol B monoacetate and
saikosaponin-d themselves without TGF-B, caused the cytotoxicity in Hep 3B
cells. We then determined the caspase-3 activity in the present study. It

showed that TGF-B;-induced a profound increase in caspase-3 activity;
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gentiopicroside and baicalein, but not geniposide, had a significant
suppression on this TGF-B,-induced caspase-3 activity. To further correlate
the functional apoptosis and caspase-3 activity, a good coefficient (r value) of
0.94 was obtained suggesting the central role of the regulation of caspase-3
activity in TGF-B;-induced effect and the antiapoptotic action of these herbal
ingredients. Among these ingredients, baicalein showed the most effective
one in the present work. The detailed investigation was therefore carried out.
- Several pharmacological agents, such as a-hydroxyfarnesyl- phosphoric acid,
PD098059, and wortmannin, were examined to have little influence on
baicalein-mediated antiapoptotic effect suggesting baicalein action is
independent of the Ras/Raf-1/MAPK- and PI3-kinase pathways. Interestingly,
baicalein alone as well as baicalein plus TGF-B, significantly stimulated the
formation of H,0,. Furthermore, baicalein alone profoundly induced the
nuclear translocation of NF-kB. On the contrary, TGF-3; almost completely
suppressed this translocation suggesting the crucial role of NF-xB
translocation on the apoptotic/antiapoptotic regulation. We conclude that
Long-dan-tan has a protective effect on TGF-B,-induced cell apoptosis.
Baicalein is the most effective ingredient among Long-dan-tan mixture.
Furthermore, baicalein exerts the antiapoptotic action via activation of NF-xB
nuclear translocation.

Key words : Long-dan-tan ; TGF-3 ; Hep3B cells ; Hydrogen peroxide ;
NF-4B



nn\-

i;l,T

FTEEABLEMNEMERFSOHREEYABA TR THH R BF
EPOAR A M bRz %  BRANFSARRE T » EAEH CHEAL
SRR P ERE - R HP|BAT AL FEBRGHFER @R A S d kA2
- RANBMPARETRASKOFTEHRE SR IR S ZER AR HEFEE
B e G THER -

FFRRE-—BBR 2RO LER  AEEREREIREMAEMTFEGBETE -
BT R A FARE > FERE B RO EE ) EELEANRELL B =3
th BAFRE AP XSATRILE £5 A S E T RARZ— - B fyofit—F2 54
RAOEBERBE O A RO BE L8088 RRABOSHERE L84 RagnER
Rz — -

RIFERATETANER  ERREBEFSHABEE X RANSREBREY
HMR - AMAABET @ T > — H 2 3 05 Bl e 839 48 B L8 10 82037
o Hsb R ERHHUTEHRLEIH ISR,  UE BRI E PSR FE R
Wit - AEFBRMAT KB AGLFRIARA > 5 THRES TGF-P1 &9 & BLA I fo >
B3R TGF-Bl & AT MM 41t » BT tefeeg st - Bk RV REBIET S
7 TGF-Bl il ifmp AChHRIEE  URAZRBENZTEEERZIR
G EHFLHAR > RESMBMATHERZE  HWNF B P asifoB €T UH
MG BB RARNERAR - EETREIZBH I AT EAERA K
MR EBEUBREREXGEL s TERZHANEEAT -
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Dulbecco’s Modified Eagle’s Medium (DMEM) ~ 0.1 % trypsin- 0.04 % EDTA
solution ~ fetal bovine serum (FBS) ~ HBSS (Hank’s Salt Solution) Fvii4 % (penicillin G
& streptomycin) # A GIBCO (Grand Island, NY, USA) - 3-(4,5-Dimethylthiazol-2-yl)-2,
5-diphenyltetrazolium bromide (MTT) ~ propidium iodide (PI) ~ RNase A - baicalein -
hydrogen peroxide ( H,O, ) - PDTC - catalase - PMA - Wortmannin
o-hydroxyfarnesylphosphonic acid + EDTA (disodium salt) - leupeptin - dithiothreitol
(DTT) -~ phenylmethylsulfonyl fluoride (PMSF) -~ [-mercaptoethanol ~ 12-,
15-hydroxyeicosatetraenoic acid( 12-, 15-HETE )~ #u staurosporine 8% & Sigma Chemical
Co. (St. Louis, MO, USA) - Long-dan tan 8 & Sun Ten Pharmaceutical Co. ( Taipeli,
Taiwan ) - gentiopicroside - geniposide ~ alisol B monoacetate ~ Fv saikosaponin-d #% &
Nacalai Tesque (Kyoto, Japan) - PD98059 ~ SB203580 ~ fv Ro318220 8% A Calbiochem

( La Jolla, CA, USA ) - 6-Hydroxy-2,5,7,8-tetramethyl-chroman-2-carboxylic acid

(Trolox ) 8% & Aldrich (St. Louis, MO, USA) - 2', 7'-Dichlorodihydrofluorescein diacetate

(DCFH-DA ) #1 chloromethyl xarosamine ( MitoTracker (CMXRos)) 8% & Molecular
Probes ( Eugene, Oregon, USA) - TGF-B1 ~ Caspase-3 Activity Assay Kit #L Annexin
V-FITC Apoptosis Detection Kit 38 5 R&D Systems Inc. (Minneapolis, MN, USA) -
[3 H]-thymidine 8 & Amersham Pharmacia Biotech (Piscataway, NY ) - Bio-Rad protein
assay kit bis-acrylamide - prestained standard molecular weight markers #Fv polyacylamide
gel electrophoresis( PAGE )i & Bio-Rad Laboratories (Hercules, CA, USA)>  [*°P]-ATP
#% A New England Nuclear( Boston, MA, USA )- T4 polynucleotide kinase ~ T4 kinase 10X
buffer #v Gel Shift Binding 5X Buffer #% & Promega (Madison, WI, USA) -

-~ mpait &

Hep3B 8% & ATCC (Rockville, MD, USA)  ## Hep3B cells ( A %8 40 fL 4k )
&N 7Sem’ s &AL P 0 AmASH 10% Bs 4 % (fetal bovine serum ; FBS) R i 4
% (100 U/ml penicillin #1 100 ug/ml streptomycin) & DMEM 3% &% » A b fiL3E &



EEAE o #IF37C, 5% CO B2 £ 3 REHR—RILAR - F4 &% (confluence)
%> BA trypsin H&mAITF > REFER 114 B 1:5 b p BB BT MR E
(subculture) » KL tmppiE i E R T TRETH -

EAR & ¥R
1. In-situ labeling of Annexin V

A F A M Annexin V-FITC Apoptosis Detection Kit (R &D System) © ## %= 8,
#&4& chamber slide b fa X Faf T M 5% o /oA TGF-Bl K &4y R & — & 85
fel#% » vAK#h PBS FkdmR o B¥2 4% > soA 100 pl &9 Annexin V Incubation
Reaction ( M4~ Annexin V-FITC, Propidium Iodide in Binding Buffer) * 28 % F ¥
BRHE 1S 548 - A 1X Binding Buffer # M=k 2% > BPT A S LM T
Fiiak -

2. % Rt 3K

55 HAL P ey km BB 0.05% trypsin 4o 4 - B EA 4 10% FCS 89 DMEM 354
R ke R E R Ao N 0.4 % trypan blue > B4 1: 1 B5tefp £ 452445 4 » IR 10 pl
#I A 3Kt # ¥ (hemocytometer) :t Htmf#t B » HRhIELEEFH B RRE T
48 -

StmpaiziE R e (MTT E80%)

4o B A7 75 B 4908 & & % B8 Monsmann (1983) % & 6 MTT &85 < #/ A MTT
FEFE b b kR iz i 698 & (dehydrogenase) 4 H » @ & 4 % & 44 formazan &
MABMERME BT R - mB R P k1L 0 3L typsin 1k % 4a g 3 8.5 >
U B e B L 2 x 107 cells/well ¢ % B # tm B 48 2 96-well By tm B3z K P o fo
N TGF-Bl s Bl &4 RE 24 odig > 2384 100 pl 4% 0.5 mg/ml MTT
solution & culture medium » # 37 °C #hfmpa3z £ T BB FHER 1 ) oF - Kig L
DMSO #»E:& T4 R 10 448 > £ A enzyme-linked immunosorbent assay (ELISA)
reader 3EHREZ K 550 nm BAE G ERABOEBRESHEHIZLE G

(standard curve ) R iitafp 7588 - SHB LB Z BN AmpEEE -

4R X ta etk (flow cytometry ) B & 4m AL 8 v L 4= B0 18 HA



tmfg Ll TGF-B1 s &R % - HE @B ikey 70 % v/v ethanol & %%
(resuspension) ## E#-20°C » 30 94814 L - m L E 8 TF Ao 0.2 ml DNA 3
B % (0.2 M Na,HPO,- 0.1 M citric acid buffer (pH 7.8) )30 44844 8.0 » H oA 1 ml
DNA # &% —propidium iodide staining buffer (0.1 % Triton X-100, 100 pg/ml
RNase A, 80 pg/ml propidium iodide (PI) in PBS) » #¥ & F % & 30 548 - 5 tm i
T8 1% 38R K 4a B 4% 0 1L FACScan #v CellQuest program ( Becton Dickinson ) 4 #f %=
HBHR o FI8F 0 4 DNA &F 187 G/Gy peak (2N) 1@ 3 » K & fm i 8 v A
i % 69 DNA Ef R - BB K %I %E 10000 B R o3& R -

5.Capase-3 activity Z 8] &

ARE %R A Caspase-3 Activity Assay Kit (R&D System ) > 4 g o A 3 4 & 3%
24 [ BE1E > M4 B F o 24 300g w5 48 B FE EF R o ho AN 25 ul KAy cell
lysis buffer » 7k:& (4°C) 10 484 » # 4°C L 10000 X g #8 F ik dEw 1 48 ©
EiFikocell lysate & & & & B # & 2-4 mg/mle K14 4% A 1% cell lysate fo £ 96-well
G AEBE T > o AR JEFTE &9 % 544 ¢ 2X Reaction Buffer, DTT £A & Caspase-3
colorimetric substrate (DEVD-pNA)» #4445 » £37CFTRMAE 1-2hr - A
microplate reader 3§ BU&k & 405 nm 89 R KA

OAAREE T (AYn) BHBE

HB% 8% & 41 ( mitochondrial transmembrane potential, AW¥y) X & AEN T -F
PEARY  SRBERRE RS AT R c MFSEFEE  RBEYE - 8
HABkHEB ik B RS GRRI ARG L EEEEMR KT B
b 7t B 5k € BB o M #4414 B MitoTracker (CMXRos) MR R ta Btk R 547 o #F
Hep3B % it B # % serum-free medium & o\ 84 2] %5518 » 4200 % 4m B 0 05 T AT
20 545 > HivA CMXRos ( R & E A 300M) » 37°C #htmpps R84 715
Fi 20 o4 > JA®EE o A typsin We E 4wl 0 {5 A PBS B %% (resuspension) Z 4%
LB K tm B AR 4 o BB R S E 10000 Blape R o X -

7 Reactive oxygen Species (ROS) #48] &

4% Hep3B #m i1 2 32 5%, serum-free medium» se A DCFH-DA( 54 R R A 5 uM)
w37 °C thmppie AE B4 B AR 30 24% 0 A TGF-B1 ~ &4 H.0;



B IZPr E 85 R 44 0 LA typsin i #E m e o £ F - H,O, & 4 positive control - ¢ A PBS
B3 2 14 LUK K = B 1% FACScan #v CellQuest program( Becton Dickinson ) 4 #7
BAEARLIE 10000 BB R R -

8. DNA 4 gk &8 &

A [PH]thymidine # A & & 8 & %= i & DNA 4% & (Huang et al., 1992 ; Watabe
et al., 1984) - Hep3B #a f {2 32 &K ¥ & 474 ° 2L 0.25 % trypsin in HBSS ¢ & = >
ek (250 g) 5 481k 0 BHIL4 10 % FBS/DMEM # #4654 10° cells/well
HERE s 96-well thtafisz B P - MEHATU DMEM # ikt 4 &
48 JNBEIE ) fu AR B A i E B AT 16 /) su A [PH]thymidine( 2 uCi/well )
@i ha N 24 J)NEEG A el (harvest) o 3t BBt 3 ¥ (liquid scintillation
counter ) B & %a ff ¥ ["H]thymidine # A& » K& DNA SR K -

9.DNA iF 4t # 1

B4 g% DNA (1.75 uM) 10 pl ~ T4 polynucleotide kinase (5-10 U/ul) 5l ~ Ty
kinase 10X buffer 5 ul & [**P]y-ATP (10 mCi/ml) 15 pl » 2 K% E S0 ul
1 37°C RUHE 45 4048 o H 65°C RAE S %584 £ % 7% 4t (inactivation) 7% » E#
g, packing # G-50 column ¥ » &< 2,000 rpm, 2 4% » 1% 4257 2P 2 DNA #£4+
WELBECE P RERATA SR DNA % NF-xB (87 Promega )’ £ 5 74 F
NF-B, 5 -AGTTGAGGGGATCC CCCCAGGC -

10. Electrophoretic Mobility Shift Assays (EMSAs)

8% m B 34 4 B 8 18 5R A% buffer A(10mM HEPES (pH7.9 ), 1.5mM MgCl,,
10mM KCI, 0.5mM DTT & 1mM PMSF) ¥ - li'l,?!l\gii 10 #9048 - % 8K E 10 &
$81% 0 &G 3,000 rpm 3 SR Kl o B AR G BA £ RARRIER
buffer C(20mM HEPES( pH7.9), 25% glycerol, 420mM NaCl, 1.5mM MgCl,, 0.5mM
EDTA, 0.5mM DTT & 1mM PMSF) ¥ - 14 pipette 7 30 F » # &K E 20 5448 >
#eow 13,000 rpm 5 48 - B AR EP A EBUR 2 EN-T0°C A - BZER
& (10 pg protein) #47 EMSA €5 » # 32D 3 2 3k 8y DNA IR 4H M E B
& ~ Gel Shift Binding 5X Buffer #1 Nuclease-Free Water 42 s, &9 X Bix ¥ * £ R T K
JE 30 448 - 244w A 10X sample buffer # ik &K f& > #| A 4 % polyacrylamide gel



Lk #  ¥A 5Bk protein-DNA complex & free probe « A gel dryer #% gel # 80°C
THHE 1 20 548 - #-70°C B K 4% » A B B 4 BA A% -

UL F R

PR EEERUFHE2E% % (meants. e. mean) %5+ » 348 A Student’s
-test RS 247 0 & P<O.05S FEPR AL A #it Lz & & -
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g X

— ~ Hep3B tafe ¥ > x4 TGF-B1 3| A B B AR 2 ta B B

G B THZ TGF-Pl ¢94F R > A ALBEMER T @B L > A& in situ
labeling of Annexin V-reaction 8 7 /B R B A L & 647 5 2 £ + Annexin V & e,
TR B EFE N Bl &k @ibA @ apoptosis » M ¥ L propidium iodide &) %= B 55 i 4x
& F K > Al K pecrosis° AEFwhe » THETESmpt K (Fig. 1-1A) A& F
EXRE|AHF L Annexin V ¢4 (Fig. 1-1C); &K » LLiB TGF-B1 ﬁlijﬁ 24 /N Ry
ta il > 7] A& B|#A4L apoptosis ¢RI A& (Fig. 1-1B) > H/REASAES % L Annexin V (Fig.
1-1D) » B b7 4 & TGF-Bl € 3|4 Hep3B tafi A< -

#F AR MTIT #alk (Fig. 1-2A) #R X stk (Fig. 1-2B) 9 £ £ &
MTT =T 3% 7 4 B 6k AR 8% 4% 381 A%, 45 & formazan #9451 R % 46 18 B fm B 7555 84 35
22 Y bm B b A propidium iodide (PI) #: &,4% » LA K 4= Btk 54 DNA 42 (&
tmAn B ) 0 RIFSmBE AT A58 E kb - TGF-B1 A7 3l e 4y Hep3B fafi B a9k
A ZBUREARKRME - Ao RBEBLER > K2 FEA 3 8 10 ng/ml & TGF-1 £
RIEAREEAN FAAL Em Rt R o

=~ RAEBEAT S TGF-B1 3l Aetmp Bt &9 R

B THRARBENGZEN EARMEBET FHREOMALRER -#A MIT
WRE » T A& BIREREEAT 5 644 (10-300 pug/ml) Tip#] TGE-Bl #73] Ae 84 tm B
A BR2HREAEKM (Fig. 1-3)° £ TGF-p1 3 82 10 ng/ml 9% A T » T 43¢
# TGF-B1 4 A 2244 eh iR 4 5% 100 £ 300 pg/ml o KT BRI LR X tm Btk o
Viik REPIE > FAATAE @R (IR

ZCREBEENSZZEZARRMAEE

BT AREZRBENGZEREIRL  EAAR KM ERBEN FTLEEH
Z F pe iy gentiopicroside (R 8 FEA%E #), baicalein (& %), geniposide (#&-F), alisol B
monoacetate (%78 ), saikosaponin-d (4% #) - 4 X 8 5% > gentiopicroside 2 baicalein ] &
e d] TGE-B1 lAethtmpp A HLTHRER ol BT (5 %% Fig. 1-4C

13



B 1-4D) R # £ Annexin V #) % fe % Ba k(537 Fig. 1-4C B 1-4D Z 4G4 )e
2K > geniposide & F R F A > MATE B miW K+ 5 R 2% (Fig 14E) > AR
2 3 Annexin V # % (Fig. 1-4E Z4EAKF# ) ta Rty > £ K4 TGF-Bl &4 T >

alisol B monoacetate 1 saikosaponin-d & % B & 5| e K E¢hmB L+ - & IZ alisol B
monoacetate &4 4= j%, » <] #2 2 B $845L apoptosis &7 #& (Fig. 1-4F) R 8482 % £ Annexin
V (Fig. 1-4F 23 A X # ) 5 & IF saikosaponin-d &) 4= e > 8 #3 5 2] $84 necrosis 897
% (Fig. 1-4G) B 8A 88 %+ Lk propidium iodide > # JE Annexin V(Fig. 1-4G Z5EAF 45 )~

{4 P — s A MTT 4RBIE R T & 4547 %3 gentiopicroside £ baicalein
7 TGF-Bl pr3lethtmpo AT B HH R E MK G FER (2317 Fig. 1-5A &
1-5B) » i baicalein &4k f 3 /& # % gentiopicroside & +14% - @ geniposide RJ:Z #
#4 A (Fig. 1-5C); 48 R & » B @ M43 4w TGF-B1 Fr 3l et tbm A < - BITER S
% - baicalein B 7 A #r#ltmie A9tk A > £&HRE (2100 uM) T €12 & fm fip 839
# (Fig. 1-5B) - % # - alisol B monoacetate $ saikosaponin-d A % & i& {8 = S HR 34 &
W sa o a0 B 2R E kM (%% Fig. 1-5D & 1-5E) : @ saikosaponin-d &5 1%
F 2% £ 2 alisol B monoacetate ¢ +4& « B9 RERNT AL R AKX miEREPFILE
Eodr o AR ER (BELRT)-

vg - Caspase-3 like &M 2 8] €

B AT C4otm i B tyi@fe ¥ ¥ » caspases 89ELHEL B A E - R T RIS
$5 i 0 £ KRBl &y KT » caspase-3 #497&1b e caspase cascade ¥ 2R E & X — ° Bt >
#4138 & caspase-3 like & 7%t - TGF-B1 & %4 B # 3% v caspase-3 like 7&M (Fig. 1-6)°
Gentiopicroside (300 uM) 2 baicalein (100 pM) 4%-%1 % B2 ¥ & % 2-#9¥p %] TGF-B1
Pri 3| A2 84 caspase-3 like &4 7F M ¥ A0 » M geniposide R & # % & TGF-Bl ek A » 12
24 4t & 4% (Fig. 1-6) » Alisol B monoacetate ¥48 & % € 3| A2 i# /& &4 caspase-3 like
447 M # fo 0 @ saikosaponin-d 8] R € (Fig. 1-6) - A it — % n-4F TGF-Bl A& 2kt
apoptosis # & -tk $2 caspase-3 like activity 89 & R > 2R EG KM EF - L8 H 14
#¢ ( correlation coefficient, r 1) & 094 (Fig. 1-7) -

% ~ Alisol B monoacetate #}# cdc2 kinase Z 3 &

B2 AA R AKX mE M R R R e ey e BB RN S R R E



fet &) %R (30 uM) 2 Alisol B monoacetate B » € 3% su Go/M phase # & 4kt ( Fig.
1-8)» B 4L £ Alisol B monoacetate & % % 1% fu § arrest 42 Go/M phase 894E /1 o M 3L
RX45E o #4945 B 42 Go/M phase #9 8 % £ &% cdc2 kinase ( Lundberg and Weinberg,
1999) - Bt » #AIseA cde2 kinase inhibitor, olomoucine (60 uM ) , & R 7.5 ta o8
£ o % X £ olomoucine #9754 F » Ao Alisol B monoacetate 1% » &% % apoptosis 2,
Go/M phase 98 4 L4884 2o % (#3E 4k F]) - MK AL A Alisol B monoacetate & 4%
R i%2 A £ & cde2 kinase #93 R B & & M R ey -

— ~ Baicalein 894v B 4E R -

B A £ F — 30 5 8545 37, baicalein T LU B 4 2B % 240 % TGF-P1 £73] Ae ¢4 4 B 8
T A B AP AT 4 4R 3 baicalein &9 A ik F A Pl £ &304 X e Bk 85X DNA
SEYL U@ B (cellcycle) #5147 » @ DNA 4 2 &% G¢/G, phase (2N)
& BRI R A B AT AR ey DNA Br g - B8 — 3 a9 R — 5 > /v TGF-B1
g5l Atmpn AT > @ baicalein TR Akt ey dpd B @R (Fig. 2-1A) BAEE
100 UM T % 240 4] « A M40 % » ta B8 ¥ & DNA ER N K& S 51 GM
phase > 4.k§ ¥ baicalein & F 38 ho f 3% su (Fig. 2-1B) > X, % baicalein €42 1 4= i i A
WA BHR - MAEHE > RMZATALE-THERTH -

I KMIRR AR T A 2 8L

XK ESEL > A ATCHTH > TRES KRB X (mitochondria
dysfunction) B gt » #49#]  MitoTracker Red (CMXRos) ##| » RAGR RG22 T
ft (AUm) CRXFETGARESZEXRLE - B Edf e Tead
o sbiftmfe @ R ERBHEEA TR RBRBTEMAL BABREMRRD
BlAT 7 » 4 fa B 7T 4045 A W (Fig 2-2A) @ TGF-pl T & Aa ik e A Um
% (Fig. 2-2B and 2-2C) - Baicalein £ ;% & 10 2 30 pM 8% » 88888,k TGF-pl 2 A ¥
m & #2 % (Fig. 2-2D and 2-2E) » 54 baicalein ¢ 4lta o B 691 B - B8 L » f£
e P B F baicalein (100 uM ) 4% 5w 2% TGF-Bl Af 3| e thtmB B 12 & -
TGF-B1 Aok baicalein (100 uM ) s & A £ K49 A ¥m #& % (Fig. 2-2F) - i — 44
37, > baicalein (100 uM ) KA E# @8 R A Ym #£ % (Fig. 2-2G) - 15 {838, % 91 baicalein



Hmp A CHERERFES  EFERANGIR -
= ~ Baicalein #94xB e B £ F Bip#| lipoxygenase &94 F fm R

€. 4o baicalein % lipoxygenase ¢ #]#| ( Sekiya etal., 1982) > & T T # baicalein &y
Hp ) m B A AR 2 F & ¥4 lipoxygenase (LOX) &k » £ A LOX 9%
#5341 & 47 (metabolites) » 15-HETE #2 12-HETE - 3 & & d LOX #p#| B 69/ A ® R »
8] TGF-B1 #v baicalein z#ﬁ: » BheA 15-HETE, 12-HETE - & & & # fv A 15-HETE,
12-HETE » B¢ 3lemp AT - KM TREREARBER AN ESRA (300
uM) T &R &3l mppe A (Fig. 2-3) Bt baicalein 4| 4o i 8 T 6948 A 3L 1
R4 d LOX a9 4E A R o

m ~ Baicalein #4 anti-apoptosis £ fl & & #& MAPK cascade 2 PI3 Kinase @ & :

£, %o insulin/insulin-like growth factor & 7% &#p#| TGF-B1 friledympg AT > B
4% Bl & 4 & mitogen-activated protein kinase cascade (Ras/Raf-1/MEK/ERK pathway)
A phosphatidylinositol-3 kinase/Akt (Chen et al., 1998) o B it » # {148 T A% baicalein
3% TGF-B1 Fri3l Aty ta o A= 2 4E R » & 74 d1751t ERK pathway # PI3 kinase
i 4 - B PD98059 % MEK inhibitor> =T #p 4] ERK #4 7% 1t ; a-hydroxyfarnesyl phosphonic
acid % Ras/Raf inhibitor ; # wortmannin 2 PI3 kinase inhibitor « & R% R, » RwZ
PD98059 (30 uM ) » a-hydroxyfarnesyl phosphonic acid ( 10 uM ) %, wortmannin ( 1 pM)
bt 4 ok Hp %] baicalein 894 /5 A > BwmmmeAdE £ & (Fig 2-4) - A7 LA > baicalein
#9415 A it K % 48 & 7% 1t ERK pathway 2% PI3 kinase i 3 °

# - Bajcalein &y anti-apoptosis & & £& p38 @ & :

P38 SAPKinase ZAFH A AL T > E+ 5 EE49 A & (Spectoretal., 1997) °
gt {8 B P38 4] #]-SB203580 4 ] 3% ¥ baicalein 45 A 89 % % - 4 R 8- » baicalein
% 240 ] TGF-P1 #7351 42 & m 78 2 AF A 36 72 7 SB203580 (3 % 10 uM) 47 8

(Fig. 2-5) » # baicalein #p#| % ff /8 < 2 45 A 4L P38 & B -

7~ B3 ROS a & -

£ XUEKIR 45 1 > TGE-B1 73] A2 44 4= 2 8 2 #1 reactive oxygen species (ROS) &
B > B baicalein 2 7R 393 BAL®] - B L KA1 IME ROS LiLprin Ry A& - &k



# A Trolox (AKEM e 444 E) S 2EE 3mM - 42T 245394 TGF-B1 3] A2 &4 4m i
A< (Fig. 2-6) » M baicalein FJ#k =T % ©#p#] (Fig. 2-6) - sk » #r92A TGF-B1
GRS ROS 2 R BiATRRA A a4l -

% # A DCFH-DA # &> R R =R ROS &4 & -DCFH-DA it A tmfi 1% >
T H# KA DCFH > DCFH &% ROS € £ 4 # 25545 DCF - B gt » 5 ROS H 8% »
BHREEREHE - A —EEAMNER ROS 2 marker - & 531 0 swA TGF-BI
IR s ROS (Fig. 2-7A) » 48 TGF-B1 #= baicalein K T € 3% 4 ROS » B[ %
baicalein i & 3¥ fo 1 3% Ao (Fig. 2-7B and 2-7C ) » £ it — 3 %538, » baicalein & & 3. € 84
883 fu ROS 84 %38, (Fig.2-7Dand 2-7E) - B AL RBESLAEN = AT
TGF-B1 B R 2] ROS £ 4 » M 4% # s g %7 /A < &) baicalein 4P| #] X €49 ROS & 3R,-
FHASARE  AEETREAE ¥ DCFH-DA # & # ROS R FEREHF T -
EEHE AN EHR?

+ ~ ¥ NFxB 2% :

EA S BRI EIE T BRI (H0,) & %34 NF-xB #45&1b » B Au A catalase
4538 AL B8 G R Kk Fo B2 7% 0 @ HpH) NF-xB #9754 « @ NF-xB 51k 412 it 4o L 38
A R Hpd|tmph A o & T A baicalein ¥ iota i NBAIL R > SLHALHE i tE A 2 B
&1 & 0 A1 EMSA R oA B E T 6575 M - do Fig. 2-8 A7 > s £ — ALK
TEPARA A A NF-xB &4 W5 E ¥ ey £ AL © Ao N TGF-B1 %k — I 85> 9
854t 4] NF-xB /&1t ; £ baicalein B 8577 £ F > 8] NF-«xB 7 R K 3¥¥ > f baicalein
BB 1F A T Br & A BA &9 NF-«xB % 3 (Fig. 2-8 ) % 7~ baicalein ] ¥ 2% NF-kB #4751t -
£ ¢ NF-xB 81454t (probe) &A% A7 601 B 5T 1 Av A+ 42 k42 £ P ¢ NF-xB &
£t 0 A Ao p65 » pSO B9 0 RAvLARER o

¥ % A4 A DCFH-DA % & TT# £ #| baicalein £ — /N85 Z M EBp ¢ 5| B AL R
(Fig. 2-9 ) #% 5~ baicalein 3] ¢ & £ 1t £, 4985 4] £ NF-kB 2 37 - Catalase 4000 U/ml
#| baicalein £ baicalein sz TGF-B1 £7 3] #&2 &9 ROS & BL(Fig. 2-9) » 2 &k % 2494
BAREH»HBmt A (Fig 2-9) &% Fig. 8 EMSA #54 £ » catalase A § #
NF-xB £B 488 L% » {247+ sidp4| baicalein #2 baicalein Ao TGF-Pl Ar|Aeéy
NF-«xB 754t (Fig. 2-8) - d3 L ifi 4 £ » #& 14& % baicalein £ & 4 8438 BAL BB H £
21 NF-kB #9784t - g mff#mie » ipHlafe A< -



A~ TGE-B1 1 PKC 2 B4 :

FIA PL & & #4988 3 v X PKC 394 #] > Ro-318220( 1 or 3 uM ) i staurosporine
(0.1 pM)» & F T 2L 5¢ 249 %) TGF-B1 A7 3] de 84 4m iy A = (Fig. 2-10)- &% TGF-Bl
FlAetytmf A PKC EHIYHE T ELNAE - £F TGFPl hER X &R A
PKC #9481 xR &E > ARETHEM  —REPKCHELRER @B AT B
— & B PKC &1tz 7% 9% 7% 1b(inactivation) Ri& g ay » Bk > pun PKC #47% 1L
PMA - #]# 24 /N85 > & 3% 188 30 nM 42 PKC 7E4t > % 5B E 1 uM it & PKC
EEL REZRER G5 LAt (Fig 2-11)-

7t ~ Baicalein #9%m a3 A /A

i Fig. 2-1 SR KA 47 » T4 31 baicalein PR T ] 4K TGF-B1 5] A2 &4 tm s
"+ S/Gy/M phase & & 4 b4, 90 Ba 3 Ao o B it - B8] & [PH]-thymidine incorporation
24 [*H]-thymidine #5# A\ 8 R {88408 ¥ DNA & 698 » 3t LUb/X & fm 3% 4 (cell
proliferation ) &9#2 & » R EP# baicalein 9432 A /A - & £ F > baicalein # § #
tw B ¥E & e94E A 0 3t 2B B ARAHE (Fig 2-12) M B » g MTT £ £ & %] &9 baicalein
Ao TGF-B1 &4 %a i $43% ot 30, % & B3 baicalein KR G B A ehmfpg £ AR - A
st o baicalein i T A ¥rhlmi AT eER 2 5b > B Rbmfindd d -

+ ~ Baicalein a3 £ {f 2 B &

# T 453t baicalein &%= fa3d 4 2 45 A » £ 494& A wortmanine (PI3K #y4p#] &l )
Ro-318220( PKC #p 41 #] ) PD98059( MEK/ERK ¢ #] #] )’ a-hydroxyfamesylphosphonic
acid (Ras/Raf #p#{# ) » SB203580 (p38 4 #|#|) 4 #1% baicalein # #u S/G,/M phase
VR EE - 2R3 R 1247k (Fig. 2-13) - E gk > baicalein = f 3% 4 /E A #9318
1& 3t 74 A #& & PI3K » PKC » P38 # Ras/Raf/ERK cascade & °
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RIEBIZRTAAEATETRZ — ARGBBUAFERA » THERA
AT IR R B ER - K CHERBRELI BT AL S AREL - RERD
X H B B A RS RN AT H 6 BIRAE A IR EATtmBb F e T A & RN
HABERER LS THRELNLE -

G Yooetal HFRAER S BAA X5 % (HBx) 69347 » 340 TGF-Bl &4 £
Bk TCF-Pl £ BAM X BREMILHEERETHEEEENAL (Yooetal,
1996 )- B 1% B A AF % 75 A(Liuetal., 1999)~42 # C A AF % % A(Roulot et al., 1999;
Nelson et al., 1997) ~ 12t # M A £ % A (Zhang et al,, 1999) ~ BF&84t (Liu et al.,
1999 ; Tsai etal., 1997) ~ 2B AF £ + ( Nakamura et al. 2000 ; Miwa et al., 1997 ) %
“T#LE 2] TGF-B1 &4 protein & mRNA K &£ R » B Z &5 Ribmi i > Hbn s
TGF-Bl THRRETHBEXGREL  RERZEZATFREEILRATRL - & T8
% (interferon-a) ;4% 8% » 8] TGF-Bl ¢4 S EpeA &g F 1% ( Grungreiff et al., 1999 ;
Tsushima et al., 1999 ) -

TGF-B1 & —1fE4% X R B K B &) tm f 8 & (cytokine ) » o7 4 % %= o #h £
(extracellular matrix, ECM ) #4238 A mpi ey 4 & (Milani et al., 1991) - £ 48
Wimfo )54 BETY R EEE A L (Singerand Clark, 1999) - 2% » @& E(L »
Rl & AT ER 4 1L - £ Z AT 484t (Border and Noble, 1994 ) 14 & 3] A2 BF 4@ .64 76
(Patel et al., 1998) - MmAFta L6 JE ¢ > SL3F § AT B T2 05 0 R AT o e B ALK B 048
il (Patel and Gores, 1995 ; Alison, 1994) -

Bt > #AFIEA TGF-B1 # ASAATRE ) ta ik Hep3B 3l Actmp A v » €4 — 18
AR RSFERABIEAT SRR R o & RET 0 KR AW T 4 e # TGF-BL 73
RO@EAT - ATHEEFEBRS > BIEL S BEERSRoHM - £ F
gentiopicroside £ baicalein =T #p#] TGF-B1 &94F B » 4o sk =T 2188 BE A% 58 AT 32 49 3 %1 4
fe B = 45 M » ™ geniposide B|/% A 4F A o B baicalein & 4 A 3% & & AR
gentiopicroside » B sbife Bl REAE /B AT IF F - baicalein B A X ZH 2 > - £ F B &M
FP CGHAREF > 1988) B 7 TEXHE BN A E RSB A BK - A



RPM - AAKEALEER  ABARARRE, EER THL K baicalein 8E 5
e MREBMER  ANANSHYERERL - o

1. & AR gentiopicroside 30-60mg/kg/day # /) &, (mice) » 3T 2f 45 dp 4] CCly ~
lipopolysaccharide( LPS )/bacillus Calmette-Guerin( BCG) (Kondo et al. , 1994)

# D-galactosamine/LPS (Hase et al. , 1997) ## 3] A &4 BF- 25 RIER » BRAFH
A535 #(GOT ~ GPT) -

2. /N3R5 BI#E B F & hepatocyte growth factor (HGF) 2 & 45, TGF-B1 &4 &
EMIBARTRB LN « £ PR EAFB T T4 3 X ¥ baicalein  baicalin 7%
4 (Onoetal,2000) ¢ B EIBFH FHEE /I 523035 F Bl 69 S AT 414k A
*TAE X £ % ® 4 baicalein #5948 A (Inoue and Jackson , 1999) o

3. B K geniposide it :% & ¥ TGF-Bl 694k A > 1857375 & 64 & Yamamoto et al.
33 in vivo 5 F - geniposide A 4 42 T BREF - F THp#] & Fas 3| 42 84 BF 4=
FeRTAHER > ip X4 R 824 ; ™ geniposide # By /S 4a i K AR M % &9 genipin
R B30 R O BR SR E 4T T 4 B AT fm BB <5 A 48] genipin A % HE 694 3
&4 ( Yamamoto et al., 2000) - B Wangetal. (1991) #38 Xx & 7 J& geniposide
REZRARATAEA » THABMK Y aflatoxin Bl 98- H44 - Bk > AR EES
i — % 09} L geniposide &K A% & # genipin » £ F T 4 24 TGF-B1 3]
AL H) tmBE R -

Chtal AT ER W F o N EFBEY T £ 8- o & F B2 cysteine
proteases (caspases) #97&4k o ¥ % RE1E M 3leh m e B Rl B » Bk e %R
[] 5% 3.7 1t caspases (Wyllie, 1997) BB BAT AL & CE&H - %4 K e ALE
caspases ( Thomberry and Lazebnik, 1998) - £ % caspases-3 #5551t » 3R X T2
A& Btk At 347 % (Stennicke and Salvesen, 1998 ) - # 8 K 24 TGF-B1
5l A2 84 tm B B ¥ (Inayat-Hussain et al., 1997 ; Hung et al., 1998 ) o ANEHBXIFE
T &34 TGF-B1 3] Az e 4= i 8 < & gentiopicroside ~ baicalein &4 %1 4 86 78 v 1 A
¥ o ST & 3| caspases-3 FATEYE MG ho S Y 0 KA B4R 3B 0.94 0 85T caspase-3
4 TGF-B1 73] A2 &Y apoptosis 1% sk & 3 % g iy & anti-apoptosis &3 8123 & &
T ERGAE - B caspases-3 #97EIL ) ARATHRBEXT » TS ERT@i B8
BE - ER > B EIEPMR H A caspases A £ 0L & -
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Alisol B monoacetate £ saikosaponin-d & % % & i% s Hep3B mpaty s 2 &
a9 4F B B HI A R 49 - alisol B monoacetate &t b 8B - TERAEHMKE
Bimfa% B - % E Annethin-V - 48] % % i 5 (apoptosis ) & #£ < - @ saikosaponin-d
RIE— BB gl Aetmie it Bmpa A K 6B 5 %R ¥ 0 # b propidium
iodide » 7] A& % fE 5 58 (necrosis) &5 < ° B4 b » saikosaponin-d 4& 2 46, A %8 AT &
mpaAk T > WA tmB 0 doff HuH-7 ta otk ¥ €14 A e B8 58 (Qianetal., 1995) ;
42 PLC/PRF/5 & HepG2 tafbtk & » € pdltafn 4 & (MOtOO and Sawabu, 1994 ) -

ERAR T RAH Y TR T > 44 saikosaponins TH ML EE M X R CCL %
D-galactosamine 7|A¢ 89 AF H 14 - BB 83 4 T saikosaponins /)N 548:% 3 1B A
Uk g AREAT 48 GOT ~ GPT -~ y-globulin 394 a4 & (4 B sedggrsedg v &, #ig
& 0 1990) - f& iE 32 4% 713 78] saikosaponins 4& in vivo & in vitro 8945 K E) » T4 A

1. Human hepatoma cell line 2 Primary human liver cell & K 5] - 3% 2K . 4774% B &4
& At ROAFHE T B F BT 4o B 69 BT % 4w BB 4w BB B {24, 3F saikosaponin-d JE ¥
A BRETURETRA —HZFMHAIE %Y o £ human hepatoma cell
line ¥ »saikosaponin & & &8 & R 40 %] 4= §6 £ & (Motoo and Sawabu, 1994 )

2. saikosaponins % &4 4X Ht A B AR B 2 14 o FARBTE m & gt % g%, in vivo
A invitro 518 Al KX ] ° B A7 4,45 3R saikosaponin a £ 85 § 8 € K B R B4
SRR RE #3124k R a9 4K 34 (Fujiwara and Ogihara, 1986 )

A ERIEBAZZRAM Y BPE 5% 300 pug/ml 898K » mkiE R mie it
TEHER c ATYRBEGFTET BB MAE B fzy TE, AX
BoTE ) RHE T4, ReARERENZE  FRELENSFHR B L E
RtEey By > T, RGO RLAFIERZEY - Bt RFLAREBEFFHLA

F B P o 4 5T 44 saikosaponin-d FM 2z T4k 5 & > @A RKBMIT IR E B—F 457

7 o

B #b 2 9b + alisol B monoacetate T % &1 4p %] 3 LPS 4]t #9 E % 4w ff nitric
oxide(NO) &4 (Matsuda H., 1999 ; Kim NY., 1999 ) & i %134 4% ¢4 ;% /& ( Matsuda et
al.. 1998) R %] Hu 4t % 4945 B - Saikosaponins 7R ] 4& &5 3¢ 4] cyclooxygenase i
lipooxygenase /&M » BRI H|"E ¥ Mt e 4 ik i platelet- actwatmg factor (PAF) > m#g



£ %] in vivo &, in vitro % & 7§ £ 48 A (Bermejo Benito et al., 1998 ; Recio et al., 1995 ;
Nakamura et al., 1993 ) » B4 2 45 #r 4% #6948 /7 (Ushio and Abe, 1992) - & #F
alisol B monoacetate #1 saikosaponins £ REMEBAT H 4 B E X HHR P EXRXE A
HAEHp S AT e St > WA B AR R S FR MR -

TGF-B1 4& in vivo 2 in vitro #f & — B R E AT m e £ Kip#l B - THREEF A
ERAEZHA LA B AENBRE RATHHECM &3 m ¥ BiG a6 Es -
W AT S AFRR A 0 4ol X - TGF-Bl e A R M R F L Mike » TF

FAFATR A BB B L R BT i 4 & > MBI T AR A - AT AT 4 iR T 0 #7 5)]
TGF-Bl 3lie ey iftmp b » HNATRE X OB BREHAEMER - Bnu
HBBEREET SR E AR LT HER » H IR 548 gentiopicroside # baicalein
% 5T K wHed) TGF-Bl 3| ety tm b B < - EAAIP 4 A B A RAETEAT 57 T 16 e BT
a1 A R 2 — -

BN P — P H49E A TGF-B1 42 Hep3B b3l At tmfb AT ey T X
RRERBIENSAL ELAAANAT I B TR - B A @45 AR
BRENEERAT 5 A BAT £ AR —GEERME — 3 4)  fiffd MTTdata £ 5,
baicalein T Bl % 4474 TGF-pl 3lketmp AT » £ 2 £ %EKE (100 pM) & >
baicalein &3¢ futa B 7758 - AN EEH R R > RIFVRF B RIF iR
baicalein & 1F F # & -

€40 baicalein % § — &) LOX #p 41 %] - ©¥#r# d) g LOX &5 ICs0 % 0.12 pM >
4] COX & ICS50 % 830 uM (6917 4&) (Sekiya and Okuza, 1982) - # LOX Z #p
&£ £ 2 12-LOX 2 15-LOX ( Ghosh and Myers, 1998 ; Nishio and Watanabe, 1997 ) -
AAE =48 LOX > 5-, 12-92 15-LOX » @ LOX 9 R & » T REA S &Rk F896
B B mp e A RS RE -SSRt MA > BN MENEERRERD
( Brash, 1999 )+ LOX #44%.# & 47 % HETEs(Cho etal., 1991 ) #a HETE &35 #E4% % -
Mtate 4 ROAE 5 & BR$H O TRET 12-HETE 8 15-HETE 7 fa je 38 £ &
Ve B o 45 dn e F B ML4=a B (Nishio and Watanabe, 1997) » $7Ak M & 4a Bz ( Setty et al.,
1987 ) BL4% 4 B 4= B, ( Kiran Kumar et al., 1993 ) #k & 3K £ 4= #62 ( Maddox et al., 1991 )~
Sk B b g smph (Lyszetal, 1994) R invivo ¥ &9 X % R & & et (Chanetal., 1985)

39}
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FETEREZ o 2% Smith et al. 338 12-HETE £ & F X280 -F 5 tapo it 8 2 &,
Bmie T > BFRIEHFIEEIA - @ S-HETE B & % (Smith et al., 1984) » 3 5 » £ A
FRRE S AT ALt Bl F 0 5-,12-,15-HETE % T4p$ltm B 4 » B i 4 S A 0 %]
#& /1 & 5% (Brinkman et al., 1991) - 12 % A0 A LOX . #t4% - 12-HETE # 15-HETE
3% A & B baicalein MR R P PR G A AT - LEEERBMER A
RABERERSB G MG B AR 300M ($IERF]) %45 ho 22 & 300 nM >
CHN N AL RRETTHRALNET SR R@BAT - LHFRMELER
12-HETE #v .\ baicalein #2 TGF-B1 %4 » UHM LOX S1 £ &8 5 F 9%
BIYEM » {2 » baicalein S HMEERAERELZERK > b Mg FHp4] LOX %A
8 1Cs0 A 0.12 uM » f2 ASAR B4R (Kischetal,, 1997) R X BF R EH B0 F
#.3% 4m B (juxtaglomercular-like cells) # - baicalein 1uM % T 5% &4 41 angiotensin I
Fii 3l %2 64 12-HETE %6 /v (Antonipillai et al., 1989) - i3 st;# & 4 TGF-Bl &94E A %
LRABEFMEE - Bt 5 82 TGF-B1 3] Ae eyt i A< > 2 baicalein #93p 5| 1F A
A d LOX M ey o

Cytokines ( v TNF-a ) & growth factors 4 in vivo K32 & a9 m e & » 2R 57 LLZH

P m B 3g 4 i A v (Michalopoulous and defrances, 1997 ; Fausto et al., 1995 ;
Thorgeirsson et al., 1998) - Growth factors (4 IGF #2 EGF) KL F 445 H R F

( mitogenic factors) » 4 in vivo 2, in vitro 78 5] 1% 3 %= fi, % 7 5t (Baserga, 1994 ;
Michapoulous and Defrances, 1997 ; Fabregat et al., 1996 )- Hung et al.( 1993 )4 38, insulin
(107M) =T 24 % %7 %] TGF- 81 (6 ng/ml) #1448 /8% - f& Hep3B #m fAf 3] ket
ta g, A o IRS-1 (insulin receptor substrate 1) % insulin/IGF receptor tyrosine kinase
activity &% % » IR T $84% £ % ta i 4 & ( Sasaki et al.,1993 ) & ¥4 TGF- 81 # Hep3B
mpn s e ey m B A< 0 BB 854 8] MAPK #i PI3K &4 /%45 ( Tanaka and Wands, 1996 ) -
Epidermal growth factor (EGF ) #1 IGF #a4 - B #% 4% &3 PI3K $2 ERK 2R if #/49 4] TGF-
Bl AKX EFFmibtytaie B4EA (Robertetal, 2000)- @ TNF-o¥p 4] TGF- 81 £7 3]
AR EAMMmasy A 0 KR8 PBK 228 M A &1L 7 ERK & P38 SAPK (Robert et al.,
2000) - 22 A AE KB T » #4745 3 baicalein &3 4] 4= 6, 8 < 45 A £1 growth factors

# & cytokine #8649 4F A # 4] R ] » i R & 4 & MAPK cascade, PI3K & p38 @44 ©

B PKC et £ A T EREZNAE > THIT@ML¥ 4 (Rind and
Whittemore, 1999 ; Lee and Yea, 2000 : Piacentini et al.. 2000 ; Yano et al.. 1999 ; Yoshiji

8]
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et al., 1999 ; Lijnen and Petrov, 1999) ~ 473¥ 4 ( Takahashi et al., 2000 ; Kruger et al.,
1998 ; Shizukuda et al., 1999 ; Sun and Rotenberg, 1999 ) ~ = j&z 4-1t ( Wang et al., 1997 ;
Macfarlane and Manzel, 1994 ; Myklebust et al.,2000 ) - #4388 %1t (Dlugosz et al.,
1994 ; Taoka et al.,1990 ; Rind and Whittemore, 1999 )~ %= f& /& v~ (Pongracz et al., 1999 ;
Lietal., 1999 ; Basu and Akkaraju, 1999 ; Yahata et al., 1999 ) ~ 4% 4s 58 < ( Amin et
al., 2000 ; Gomez-Angelats et al., 2000 ; Balci et al., 1999 ; Leirdal and Sioud, 1999) - g1
Yo BAREE TCF-Bl jlRMtain At ¥ 2F A PKC #9581 - ERFER PKC 45/
TR A IpHl TGF-Bl #4946 M » 128 PKC FLBEBRER GRE T REHER
TGF-B1 &494E R - Bk » #1302 A4 TGF-Bl 3l ethmpe A F » PKCHrEER4H
# (modulation) 2z & » Mkt & (essential) A& » THREFFEZLHET
(factors) %2 RW\ix TGF-B1 &445 A -

B X Bk &35 4 TGF-Bl A7 & 4 &9 4= B 8 $2 ROS A B (Sanchez et al., 1996
Ribeiro et al., 1999) « L KB T8 F » #4184 % 5| TGF-B1 4 Hep3B tafie ¥ 773l &
& HyOp & 4 - 4743, baicalein B ELAILE G AL REYH H0, - FletL A RA
dihydroethidium (DHE) # % superoxide » # R 87 & % & TGF-B1 2 baicalein % 7+
& & % superoxide( # % k 5| )- Bi#* TGF-B1 £ ROS &4 i 15> 4. 3% & TGF-B1 4 Hep3B
st & 4 ROS #98 k7 » mi&# DCFH-DA #jatg 1t » B da# Trolox (/KM 4
tedr) JEE SR 3 mM 45 RAE sk %] TGF-B1 448 /A - #4938 % TGF-B1 13l
&t B A ¢ 8L ROS 32 FR KRG MR ©

B AT KR S XA 43R - HO, €42i# NF-xB #9754t (Schreck etal., 1991
Meyer et al., 1993 ) o fz 15 48 #4245 3%, baicalein A & L tmie ¥ ¢ & £ H,0o M A H 3
NF-«B #7%4t ; TGF-Bl 8|4 #p4] NF-«B it > & Ao baicalein z 14 Bt 4 NF-«B
&M o B A NF-xB A4 @i AceteE A (Cahir-McFarland et al., 2000 ; Kim et al,,
2000 ; Kawai etal., 1999) B fftaf ¥ & 8 FiamifEeh A B (Arsuraetal, 1997)°
Mo 3B TGF-Bl Rl eetmp AT/EA £ 2 R & dipH] NF-«xB &ygEm R - Mk
4y ROS &9 & 4 » B 8% Arsura et al. (1997) %3 TGF-B1 {22 & &9 £ ¥ i tm B ik
¥ o B Adpd] NF-xB ¢9:54b M & 5 A 4o 8 8 < - A baicalein Z A7 sAsE 4 4] TGF-B1
R EE AE/T NFxB> mmik T TGF-Bl filieegtafo A  HMELER
catalase T35 5 545 NF-xB ;Z1 » sk KL R £ 24004%) - 2% baicalein £4 XK FéY
HyO) THM T HRENRA A > A @ BFAA T E LERAIE NFB - £
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REFEZE—FHAR -

HMARHEEESL (AVm) R AR @BATHREZ— (Marzoetal, 1998) £
5 rafe h TEE D] 0 4o B98% ta ik (Castedo et al., 1995 ; Macho et al., 1996 )~ T % &, ~
B % j6 (Zamzami etal., 1995) - AF fa B (Zamzami et al., 1996 ) ~ B & 44 M &4 B8 3 4= B
#& (Decaudin et al., 1997 ; Metivier et al., 1998 ) - #£ & 32 TGF-Bl ¢4 taf ¥ > T 57
REMEAMGAYM 28#% > MEWARKREE FEE48 complex | &35 %] &

(rotenone ) » &8 Ba4p 4| TGF-Bl Friltethmp At ($BRF]) A rRBEET
{2 TGF-Bl 3lAethtafo BT A M - EAIRFE BT > 3K baicalein &8 & TIRE
TGF-Pl 2 AVm # k&M - 4£ 5 K BT baicalein KB &3 AR EHAYm &%
ER > BEREAFZRE baicalein fex 2IpHaf A THERIERFS o HI1ER
baicalein #p#ltm e H T HE A X E R ARBRMOY T A LR AZILT NFxB- Bt
SEAR G A A VUm & k0 125 71069 NF-xB 4757 sdq ] A Um & & prid s oy 44 -
i AEHBRBEMIERFHE o B AT A LB E - peroxisome proliferators € 7%
AL NF-xB > AR AT mpast 4 ~ Ripdlmic A e94EA (Golletal, 1999 ; Roberts
et al., 2000 ; Hasmall et al., 2000 ; Rusyn et al., 2000 ; Yeldandi et al., 2000 ) » ™ B [ 8%
CEEE A Um ¢ %k (Zhou and Wallace, 1999 ) » 4. % 4 peroxisome proliferators &
HEFET  AUmedE X ERREAF@BEAT > MAHE LM A - M baicalein
#1 peroxisome proliferators Z fI84 AR R EE R FE— T THRRAETE -

il 7 baicalein ®yhft it KA F & > AR B AT AL » B F RER
baicalein £ 12 i/ fm i A v (Ding et al., 1999 . Ikemoto et al., 2000) #1ip%] 4m 3% 4
&9 A (Kuntz et al., 1999 ; Ikemoto et al., 2000 ; Huang etal.,, 1994) - £ £ L&D 4m
R B - 2R AMER baicalein BT AR EFm LN CTHERZS > EFRE
Arempe s £ ehF A > BHAEA MIT ARE - AXwRE s HielBE - &
[H]-thymidine # A% » 41T B R m BB v, DNA 4 s eytefl - 44 bk + 5
R > baicalein £ Rty AMAT R MMkt > FF AT A & RWELCHHEA
( Matsuzaki et al., 1996 ; Motoo and Sawabu, 1994 ) » 12 i B &9 E A 185 ~ 370
pM > JEF ey % £ invivo ER T A& FFRTAES - Fi&» £ Hep3B mpe & » Br{E{E
A300pM &R E  MTEHREI LR AR - AEHEAGTHEZIR > LiFRkts
BFEN EFRXaFRERRGEE - RARKMEE E AL A primary Af 4= & in
Vivo B8 SIA Rl A RERE—FEFT ERAEHHEHR LT RLEHT XK

25
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i

WIEARB A REARBIB SHMN TGF-B il e mm AT HIREAER B
HE L e R AEE B M A T o gentiopicroside £ baicalein =T & #44%] TGF-B; A 3] 42
&Y %= i A - > geniposide /& & £ A » ™ alisol B monoacetate £t saikosaponin-d 8| # 4= f&
HM R BEmEE/ER R E - alisol B monoacetate £ &% 3| A2 tm B H v
saikosaponin-d B| & 3| AL fm I3RS o £ F > baicalein BRI ATHER FRBEHEER
N RLATHER £ 8 4 R A #5418 NF-kB 8 nuclear translocation » B gt - 35855 AF
% B4R AT 4E B R 3% % A baicalein m R & -

+ % (R Fig for power point)
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20 um

Fig. 1-1. TGF-B, 4& Hep 3B #mjt ¥ 3| #e 84 4m
BB B A5. Cells were incubated in the
absence (A and C) or presence (B and D) of
medium. Then, cell morphology was observed
using a regular microscopic stain (A and B) or
immunostained with annexin V (C and D) for
the detection of apoptosis as described in
Experimental Procedures.
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A . Cells were treated with TGF-B;, in several
concentrations, and then the apoptotic response was
assessed using MTT assay (A) or flow cytometric method
(B) as described in Experimental Procedures. Data are
expressed as meanst=SEM of three to five
determinations.
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Fig. 1-3. FERE/BAT 7 TGF-B, 5] A ta fl A 15
H 2 %% . Cells were preincubated in the absence or
presence of various concentrations of Long-dan-tan,
and then cell apoptosis was detected using MTT
assay method as described in Experimental
Procedures. Data are expressed as means == SEM of
three determinations.
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Fig. 1-4. BB ZH ER AR AT @B e9/ER. Cells were
preincubated in the absence or presence of gentiopicroside (300 uM, C),
baicalein (100 uM, D) or geniposide (300 uM. E) for 30 min, and then TGF-
B, (10 ng/ml, B, C, D and E), alisol B (50 uM, F) or saikosaponin-d (5 uM, G)
was added to induce cell death. The cell morphology or immunostaining
(Inset) with annexin V (green fluorescence) or propidium iodide (orange
fluorescence) was detected as described in Experimental Procedures.
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Fig. 1-5. R JEBAT ¢ X R4k
IR ey, Cells
were pretreated in the absence or
presence the indicated ingredients
for 30 min, and then TGF-B, (A, B
and C) (4, 3 ng/ml and IR , 10
ng/ml), alisol B monoacetate (D)
or saikosaponin-d (E) was added
to induce cell death. The cell
survival was measured using MTT
assay method as described in
Experimental Procedures. Data are
expressed as means = SEM of
three determinations (each in
triplicate).
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Fig. 1-6. BEBEEAT 5 ¥ &9 £ S48 sty #7% caspase-3 EHZEH.
Cells were preincubated in the absence or presence of the indicated
ingredient for 30 min, and then TGF-B,, alisol B monoacetate or
saikosaponin-d was added for 16 hr and cells were lysed for the
detection of caspase-3 activity as described in Experimental Procedures.
Data are expressed as means = SEM of three determinations. *P< 0.05,
**Pe (0.01, ***P< 0.001 and # P< 0.05 as compared with control and
TGF-8, alone, respectively.
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Fig. 1-7. %2 f0 8 <4k F $L caspase-3 7& M a948 4. The
apoptotic effect of gentiopicroside, baicalein and
geniposide were examined using MTT assay method.
Then, the apoptotic index were correlated with the
caspase-3 activity as shown in Fig. 6. A good correlation
coefficient of 0.94 was obtained.



100 1
—~
o 80 1 —~
3 g
2 60 - g
2]
£ w0 "]
= =3
é‘ 20 4 N 5
0 0
~ 1007 B 20 1
X e
< g0 - é
g < 1.5-'
-g 60 1 <
=5 < 10
=3
~ 40 -
Q ~ 5
=) 20 ~
Qo &)
0 0
0 3 10 30 100 0 3 10 30 100
Alisol B monoacetate (M) : Alisol B monoacetate (uM)

Fig. 1-8. Alisol B monoacetate 4% i 4m i1 38 #7 64 i
47 . Cells were preincubated in the absence or
presence of alisol B monoacetate for 24hr, and then
cells were washed and harvested for the detection of
cell cycle progression using flow cytometric method
-as described in Experimental Procedures. Data are
expressed as means + SEM of three determinations.
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Fig. 2-1. Baicalein # TGF-p jlActhme A CF A I HE.
Cells we-re preincubated in the absence or presence of
several concentrations of baicalein for 30 min, and then TGF-
B, was added to induce cell apoptosis. The apoptosis was
measured using flow cytometric method. Data are expressed
as means £ SEM of five determinations.
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Cells were pretreated with or without baicalein, and then vehicle or TGF-
B, was added to induce the changes of Ay as described in Experimental
Procedures.
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Fig. 2-3. 15-HETE $2 12-HETE #% % A ZEH.
Cells were preincubated in the absence or presence of
12-HETE or 15-HETE to induce apoptotic response.
The apoptosis was assayed using flow cytometric
method as described in Experimental Procedures. Data
are expressed as means = SEM of three determinations.



70

*
60 ;

X 504

"

N 40 1

1)

Q_ 30'

o)

< 2 4
10 ; #
' Mo
0 , B e

TGF-B, (10 ng/ml) - T + + + +

Baicalein (100 uM) - - + + + +

a-Hydroxyfarnesyl- - - - + - -
phosphonic acid (10uM)

PD098059 (30 uM) - - . - + .

Wortmannin (1 pM) - - - - - +
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Cells were pretreated with or without o-hydroxyfarnesyl-
phosphonic acid or PD098059 or wortmannin, and then TGF-§,
alone or TGF-B, plus baicalein was added to induce
apoptotic/antiapoptotic effect. The apoptosis was determined
using flow cytometric method as described in Experimental
Procedures. Data are expressed as means + SEM of four
determinations. *P< 0.05 and #P< 0.05 as compared with
control and TGF-, control, respectively.
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added to induce the cell apoptosis. The cell apoptosis
was determined using flow cytometric method as
described in Experimental Procedures. Data are
expressed as means £ SEM of three determinations.
*P<0.05 and #P<0.05 as compared with control and
TGF- /3, control, respectively.
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TGF-B1 or baicalein or both for 4hr, and then the H,0,
formation was detected using DCFH-DA flouorescent
probe as described in Experimental Procedures.
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Fig. 2-8. | £ 4% F -+ NF-«B 897, Cells were
incubated in the absence or presence of the indicated
agents, and then cells were prepared and nuclei were
extracted for the detection of NF-«xB nuclear
translocation by EMSA technique as described in
Experimental Procedures. (Bai, baicalein; Cat,
catalase; TGF, TGF-,)
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Fig. 2-9. Catalase ¥ 7 %= o 918 8L @B 2 AE H.
Cells were incubated with or without catalase for 1 hr,
and then vehicle, baicalein alone or TGF-f, plus
baicalein was added. The H,O, formation was
detected using DCFH-DA fluorescent probe as
described in Experimental Procedures. Data are
expressed as means + SEM of three determinations.
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Fig. 2-10. PKC #p 4| %] TGF-B, A7 3] #e &) 4= B /A4
— B 2% %. Cells were preincubated in the
absence or presence of the indicated agent (RO, Ro
318220; Stau, staurosporine), and then TGF-B1 was
added to induce the apoptotic response. The cell
apoptosis was detected using flow cytometric method
as described in Experimental Procedures. Data are
expressed as means = SEM of three determinations.
*P< 0.05 and #P< 0.05 as compared with control and
TGF-B, control, respectively.



Apoptosis (%)

oL NN omeow wminm

Control PMA PMA
30nM  1uM

Fig. 2-11. PMA £ Hep3B ¥ 7 % B2 M.
Cells were treated with or without PMA for 24hr
and then harvested for the detection of apoptosis
using flow cytometric method as described as means
& SEM of three determinations.
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Fig. 2-12. Baicalein 1% & DNA 4 & &9 4F B . After the
pretreatment of cells with or without baicalein for 30 min,
vehicle or TGF-B, was added for 18 hr, and then [*H]-
thymidine was added to the cells for another 6 hr for the
measurement of DNA synthesis as described in Experimental
Procedures. Data are expressed as means = SEM of three
determinations. *P< 0.05 and #P< 0.05 as compared with
control and TGF-f3, control, respectively.



30 1

25

20

15

10

S plus G,/M phase (%)

0 -
TGF-$, (10 ng/ml) -+ -+ -+ -+ -+ -
Baicalein (100 pM) T S S
Wortmannin (0.3 pM) - - + 4+ - - - - - - - -
Ro-318220 (1 uM) - - - -+ o+ - - - - - -
PD098059 (10 uM) - - - - - - + o+ - - -

a-Hydroxyfarnesyl- - - - - - - - -+ o+ - -
phosphonic acid (10 pM)
SB203580 (10uM) - - - - - - - - ..+ +

Fig. 2-13  &-4&3R &A% 4 %] B $ 7 baicaleinfe TGF-P, 4m oo 18
2R 6438 = 18 A . After the pretreatment of cells with or without the
indicated agents for 30min, TGF-pB, plus baicalein were added for
24hr and the cell cycle progression was measured using flow
cytometric method as described in Experimental Procedures. Data
are expressed as means = SEM of three determinations.
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A RIRARBEEFZRAEL P EMER > CEM lymphocytes #k B #m il 2
4 R TGF-B1 & 32 Hep3B cells AFlmi £ EAIRE/ER - £ — FHRER
RRAEEM Z4 % A HE P& M &4 baicalein, saikosaponin, alisol #&#p %] CEM
lymphocytes # & 4afi 2 3% 4 -

Saikosaponin-d & ¥ # 4} 2k 4§ + — #& triterpene saponin » A& % ¥ B 45 4£ A S
CEM lymphocytes Fl e tmpa st v sl s 2 A KB E -~ S HFH LR
dexamethasone 2 4% F # #& Lk # - Saikosaponin-d (107 to 10 M) 4E #| & 48 4k 1 8945
1 & 4334 3) A2 64 [PH]thymidine # A & - Dexamethasone (3x 107 M), 5 #p %] 4o 3%
4134 3] A2 ¢4 [*H]thymidine & A& - 3 trypan blue dye exclusion 7 /i8] & tm fg /&
> R % 10 M saikosaponin-d % 4 « {2 #£ # % ;& & saikosaponin-d (10°-10% M) -
Emph 3R & A 93K E b A {8 1% o Dexamethasone (3x107 M, 48 h)& 32 .48
AFEROERFTam I E b A (81K - 4 flow cytometry 4-#7 propidium iodide
# & %= o -+ saikosaponin-d (10°-10" MR 2 # £ A+ B 2 = §o & 3 jo
Dexamethasone (3x107 M, 48 h)4Lic & & & 69 3% ho 8 < fm B b 5]  E fm B 1A
propidium iodide & annexin V % &,8 7% saikosaponin-d (10°-10™ M) 3| Az = 2, /8 ¢
apoptosis & ## 5t necrosise Saikosaponin-d (3x10°-10" M. 48 h) 3| 4e 4= g1 )8 &4 &

(U9}



A 4,24 TdT-mediated dUTP nick end labeling (TUNEL) analysis 7% & DNA laddering
7% % B8 7~ o Dexamethasone (3x107 M, 48 h)+, # #a { % £ - Saikosaponin-d
(3x10°-10°M) ;& /> DNA 4 g &% Z-VAD-FMK %% - Z-VAD-FMK & —#
fluoromethylketone % caspases #p#|#&| » #-% saikosaponin-d 3|42 % %m s 8 <+ 3 R
4% 38 caspases ;&M ° LA reverse transcription-polymerase chain reaction 447 c-myc
B p53 mRNA Z €44 & 4 #4944 saikosaponin-d (107 M)3# 4o » @ bcl-2 mRNA
B & £ 6948 Y o Dexamethasone (3x107 M) R A A & & 692 % c-myc, p53, &
bcl-2 mRNA % & ° Saikosaponin-d 3] A€ 4m i 8 = &9 45 A =T 4E 3R 4~ 48 & 3% o c-myc
& p53 mRNA & » 5V bcl-2 mRNA & - & 36T 4o saikosaponin-d B & %, 7% 3 &
PR o = HZAAB B AR 4a e #k-Hep3B & § 548 K, > 3£ A Transforming
growth factor- By (TGF- 1) 3] % 4= 1 &4 /8 < 1% F (apoptosis) » A b RIFIHREAE R
BT % 6946 F - RE REE AT 55 64 B.48 X % s 4 BF gentiopicroside, baicalein, geniposide,
alisol B monoacetate & saikosaponin-d (/3R BREREE > X ' T » FIHERAR
) H#H»N Hep3B Moty F R L v URAIRI - B A RN AL EHETR
annexin V 85 % A2 £ 25 TGE- P sl s thmppst - A A TR - RERERRT %
WEBEAMeF XI¥pH T TGF- B A3l AR E—F o EE R R0 H
1k A - %5 31, gentiopicroside & baicalein 47,85 F 24 &9 49 %] ¢t A < 1 A > 12 geniposide
% A ¥ HI4E A o k@  alisol B monoacetate & saikosaponin-d A& & Bp #f Hep 3B
4m B 3% AR E 48 A - alisol B monoacetate % 3% gk 43 B8 < 1E B - M saikosaponin-d
R & 1% pR %m B35 SE(necrosis) o pbo 0 FRAT4IE KR T caspase-3 #9EEEEME 0 R
Bu 4 £4% 40 - TGF- B € 84 88 49 3¥ /o caspase-3 #4754 - gentiopicroside & baicalein
R AEH 2L by Hp 4] caspase-3 &9 &ML 0 ™ geniposide BIIZ FAE TP HIEA C KB E
i — 5 64 57 tm B /8 < 91 Caspase-3 &9 75 M5 3, 4a B B T &9 42 /2 $L caspase-3 &)
EM AR 0 HAGR S r A4 0945 T R caspase-3 &9:F M IE AL TGE- B,
S BT AYERSIPHATHBREY HAET BERELZHAE - £ Lk
&) £ s F - baicalein &L R & AF &S Bk & AI4F baicalein 894 A L — 3%
o B4R 3t o R b SR AL — B B3P 4 A &) > 5] 4o o-hydroxyfarnesyl phosphoric acid
PD098059 4 & wortmannin £} R A& & 24 654 #] baicalein #54F A - #% 5% % baicalein
FUB 15 B 3t K 48 & Ras/Raf-1/MAPK & PI 3-kinase #4548 R 3848 - 2K » R A A
&) — Zk & baicalein & baicalein st TGF- 3 R4 84 286938 /o 9 A M Hy O 89 4 A0
H8] » TGF- B, ¢ 84 85 % /X = B NF-AB ¢4 nuclear translocation » # baicalein K &



1% A5 1R 5A BA &Y % v NF-AB #4 nuclear translocation » i @ 3§ 48 TGF- B £ 5% &
9175 A - st E B NF-AB &y nuclear translocation f£i B/HL A THERET
FREEZHAE - Bk K6 U LAl - BAEIBAT S H A TGF- B A3l e thta i
BATHEREER  LRAPTFGIREATEAAER @A P baicalein THRA B EE
&40 B baicalein 2 jtm e A 4E B £ & & 3% hu NF-AB &9 nuclear translocation °

Mié3d) - BEAEIEAT I+ CEM lyrﬁphocytes MHEtapa 0 p53, bel-2 mRNA -
Hep 3B cells » TGF-$1 » NF-4B
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Study on the immunological mechanisms of
therapeutic effect of Long-dan-tan

Huei-Chen Huang, Che-Ming Teng

Department of Pharmacology, College of Medicine, National Taiwan
University

ABSTRACT

The protective effect of crude Long-Dan-Tan and its active components against
the proliferation of CEM lymphocytes and TGF-B1-induced apoptosis in Hep3B cells

were investigated in this study.

In the first year of this project, the possible mechanisms involved in the effect of
saikosaponin-d, a triterpene saponin from Bupleurum falcatum L., on cell death were
studied in human CEM lymphocytes and compared with those of dexamethasone.
DNA synthesis was determined by tritiated thymidine uptake. Saikosaponin-d (10°®
to 10° M) inhibited the serum-stimulated [*H]thymidine incorporation in a
concentration-dependent manner. Dexamethasone (3x107 M) also inhibited
serum-stimulated [BH]thymidine incorporation.  Cell viability, determined by the
trypan blue dye exclusion, was unaffected by 10 M saikosaponin-d. However, at
higher saikosaponin-d concentrations (10°-10"* M), the number of viable cells was
significantly reduced to lower than the basal value. Dexamethasone treatment
(3x107 M, 48 h) also significantly reduced the number of viable cells. Following
saikosaponin-d (107°-10" M) treatment, flow cytometry analysis of propidium
iodide-stained cells showed a significant increase in the percentage of cells in the
apoptotic region. Dexamethasone (3x107 M, 48 h) also significantly increased the
percentage of apoptotic cells. The supravital exposure to propidium iodide and

annexin V labeling demonstrated that saikosaponin-d (107-10™* M) induced apoptosis



and also necrosis. The apoptotic effect of saikosaponin-d (3x10°-10* M, 48 h) was
also demonstrated by TdT-mediated dUTP nick end labeling (TUNEL) analysis and
DNA laddering. Similar results were seen with dexamethasone (3x107 M, 48 h).
The DNA synthesis reduced by saikosaponin-d (3x10°-10°M) was unaffected by
treating cells with Z-VAD-FMK, a cell-permeable fluoromethylketone inhibitor of
caspases, indicating that saikosaponin-d-induced apoptosis is not mediated by caspase
activity. Levels of c¢-myc, p53, and bcl-2 mRNA were analyzed by the reverse
transcription-polymerase chain reaction. Levels of c-myc and p53 mRNA were
significantly increased and the level of bcl-2 mRNA significantly decreased by
saikosaponin-d (10'5 M) treatment. Dexamethasone (3><10’7 M) did not significantly
change c-myc, p53, and bcl-2 mRNA level. It is suggested that the apoptotic effect
of saikosaponin-d may be partly mediated via an increase in c-myc and p53 mRNA

levels and a decrease in bcl-2 mRNA level.

In the second year of this project, we have found that Long-dan-tan (Chinese
name), one of the most common traditional herbal drugs in Chinese people with
chronic liver diseases, exhibits the inhibitory effect on TGF-f,-induced apoptosis in
human liver-derived cell line Hep 3B. We examined the antiapoptotic action of
Long-dan-tan and its five major ingredients, such as gentiopicroside, baicalein,
geniposide, alisol B monoacetate and saikosaponin-d. Firstly, we confirmed the
TGF-B,-induced apoptosis by cell morphology identification and in situ labeling of
annexin V-reaction techniques. Long-dan-tan mixture showed a concentration-
dependent inhibition on TGF-B,-mediated apoptosis. Furthermore, the ingredients,
gentiopicroside and baicalein, but not geniposide, effectively prevented
TGF-B;-induced apoptosis. By contrast, alisol B monoacetate and saikosaponin-d
themselves without TGF-B;, caused the cytotoxicity in Hep 3B cells. We then
determined the caspase-3 activity in the present study. It showed that TGF-p;-induced
a profound increase in caspase-3 activity; gentiopicroside and baicalein, but not
geniposide, had a significant suppression on this TGF-f-induced caspase-3 activity.
To further correlate the functional apoptosis and caspase-3 activity, a good coefficient
(r value) of 0.94 was obtained suggesting the central role of the regulation of
caspase-3 activity in TGF-B,-induced effect and the antiapoptotic action of these
herbal ingredients. Among these ingredients, baicalein showed the most effective one

in the present work. The detailed investigation was therefore carried out. Several



pharmacological agents, such as a-hydroxyfarnesyl- phosphoric acid, PD098059, and
wortmannin, were examined to have little influence on baicalein-mediated
antiapoptotic  effect suggesting baicalein action is independent of the
Ras/Raf-1/MAPK- and PI3-kinase pathways. Interestingly, baicalein alone as well as
baicalein plus TGF-B; significantly stimulated the formation of H,O,. Furthermore,
baicalein alone profoundly induced the nuclear translocation of NF-xB. On the
contrary, TGF-B; almost completely suppressed this translocation suggesting the
crucial role of NF-xB translocation on the apoptotic/antiapoptotic regulation. We
conclude that Long-dan-tan has a protective effect on TGF-;-induced cell apoptosis.
Baicalein is the most effective ingredient among Long-dan-tan mixture. Furthermore,

baicalein exerts the antiapoptotic action via activation of NF-kB nuclear translocation.

Keywords : Long-Dan Tan, saikosaponin, CEM lymphocytes, c-myc, p33, bcl-2

mRNA. TGF-$ ; Hep3B cells ; Hydrogen peroxide : NF-AB
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Saikosaponin-d & #¢ = & %& #3(Bupleurum falcatum L) ¥ ﬁﬁiﬁxiﬂ & —FHE
& #% > Saikosaponin-d E A ¥ 5 BEEMR KR TINEF LS FHRER Y
Saikosaponin-d -, B # & fu A5 ~ 88 AT 45 £ ~ 1% M AF X (Ohuchi et al, 1985)#9 15 A
it B & & #3840 55( 8 A% : sho-saiko-to)#) £ sz — ° Yamamoto ¥ A (1975)
4 3k % 45 # saikosaponin-a #v saikosaponin-d, 1€ & saikosaponin-c, BEER
fo % fo fs &9 4 B - Saikosaponin-d .k & ¥ B A @ Be 5 $H 4K B (cell
type-dependent) &4 %, 7 38 4% 4 A (Kato et al., 1995) - R RAIFVER saikosaponin-d
&%) CEM #Ex tm i fo o % F 5 AL4 e DNA 896 R 3IE5| Hea i T © A3
445 A% £ #(ginseng saponin)Z —#4 ginsenoside Rh2, f& AFAAT A tm 4 &
31 5 4o i 8 <= (Park et al., 1997) » 4a 578 - (Apoptosis) » 4.3t & £2 Ff- Pk 8 fm L 5E
(programmed cell death)» £ E ¥ 5 F BE KA TN ARGBERELSHHE TR
ARG AT SR e e AL N e L & % )R #(nuclear condensation), 4=
A % & 45 (cytoplasmic shrinkage), #o i& s DNA 7 k (DNA fragmentation)
(Jacobson et al., 1997; Nagata, 1997). 4= fe 8t & & fm B PIT #& X B] 6 L T A0 A1
8 R &y T4 A 2B 4 (Musci et al., 1997) » R ba AR By o bm B B T
3| de A F 44 A3 T e 4k BLiBAE RN D 1B B HE A o e B o fE SRR SR BB R R 89 R
% @ (immune defense) o B X BR F L4 T —LH ALY RE - B
saikosaponin-d =T £ T LA E & 5 B #7647k 40 ) (immunosuppressive) & L& X
#|(anti-inflammatory agents)é — AR »  BAKARALA o B R B AT IL ALY L 6
BRSO RESH S PR B e RS R BENEE
# (Ross, 1993; Lundergan et al., 1991)>  Saikosaponin-d R f# 4 #k B émfedL g4
RS B 3 B B A T W AE > K FE T R RS R S6 A B IR AL S B
BB a6 5 T L o RFFE A A B AR CEM i & 3k % B (CEM cells) R4R 3
saikosaponin-d 3| 4 #k ©.3K 4m i 8 © &4 T A AR A A - &R BE 2 fm ek 60 R
AAEE B A0S R B KA ATESA curcumin & % L H T A A&
#| c-myc #o bcl-2 mRNA & & 3./ R (Chen & Huang, 1998) - B B AP F AR
5 72 saikosaponin-d # 7 4 B & 3.4 % % — 4& proto-oncogenes 4o bel-2 Fu c-myc,
& tumor suppressor gene o p33, ¥ GRS A A L e ReE 4 K e BB T 69 1F



A (Hale ef al, 1996) - £ R#F % ¥ » #3453 saikosaponin-d 3|42 CEM % f 8 <
MR FHRARBTREFARARG S E > RAZ AW LA HIEE 5
(steroid-like) &g & 4% - A7 LA 11 <7 A5 B & 31 47 44 ) &% 48 Bf] (steroid-related) &) 8 32 7%
4 - B % Glucocorticoid & — A& 4o th T £ B T-H E K m i B 69 %4 (Brunetti
ef al., 1995) » A7 LA KB 52 4% tb 8 asaikosaponin-d #1 dexamethasone 3| % %= 558
TEIVE A B o

TREABLEATEHNHRIFSOOBHRBIBHRBRER > THBR0R
A BEHORR WU FAHLRFZY  c BRENFSALRARY  EAFALT
HAHBICSARECHPERE - KT AFBATAL PEREGHER AREHE
35 KA R - BB ARETEBLRGIBIREL S Lm0 21F
Ao UBREETERBEHZ AL EFETHIERKE -

B AR — BB BRLHN LR EEMILE L ELIBME ST L o547
G- MR BFORE  TEHERE - BUFRHEE > EEILEANEIL AT
T =3Rdy 0 BATR - AT RABIETFIAEEBE T AERZ— « B i
e — S AT K GBS R TAMAT £ A9 B R SRS RIEASRM S B E - £
SRR e E B — -

RBERTBERAOER  FREBBGHNMEREELXRANERABE
BBR R AT mBa ) R T — A2 F b Blay BI2/F A LA AL 5
MR Bt RSt ERAHEFTHALIMER RS ME BT EUFE R
IR - LR FEIB AT KR AR ik RATBE N - % T E 2] TGF-B1 &9 %
WO BA fu 0 AR5 TGF-Bl & i AT RS 410 > SiAT sty Se< - Bt > 1
BERREEAT SN TGF-Bl A3l ety tafo AR ZBE  UBRAZHREER
FmYERHEBRZAy EALHAR AL E @RS GFER L HPLT
BlE R AR F T AR EN ML U RANEHEAR - EETREEIEH
KTy e A MR NN BB R T EELG AN
FeREK -



#oR 8o ok
ot

Saikosaponin-d (Figure 1)#% & Nacalai Tesque (Kyoto, Japan). Human CEM
lymphocytes (CEM cells; human lymphoblastoid leukemia cells)8 & American
Type Culture Collection (Rockville, MD). Foetal calf serum, penicillin,
streptomycin, RPMI 1640 3% & & - Dulbecco’s Modified Eagle’s Medium
(DMEM) ~ 0.1 % trypsin- 0.04 % EDTA solution - fetal bovine serum (FBS) * HBSS
(Hank’s Salt Solution) # #& Gibco Lab. (Grand Island, NY). -
3-(4,5-Dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide (MTT) ~ propidium
iodide (PI) - RNase A - baicalein * hydrogen peroxide (H;0,) ~ PDTC - catalase -
PMA ~ Wortmannin ~ a-hydroxyfarnesylphosphonic acid ~ EDTA (disodium salt)
leupeptin -~ dithiothreitol (DTT) - phenylmethylsulfonyl fluoride (PMSF) -
B-mercaptoethanol ~ 12-, 15-hydroxyeicosatetraenoic acid ( 12-, 15-HETE ) ~ #u
staurosporine #% B Sigma Chemical Co. (St. Louis, MO, USA) - Long-dan tanf &
Sun Ten Pharmaceutical Co. ( Taipei, Taiwan ) ° gentiopicroside - geniposide ~ alisol B
monoacetate ~ Fasaikosaponin-d# B Nacalai Tesque ( Kyoto, Japan) - PD98059 -
SB203580 -~ #= Ro318220 B A Calbiochem ( La Jolla, CA, USA ) -
6-Hydroxy-2,5,7,8-tetramethyl -chroman-2-carboxylic acid ( Trolox ) #% & Aldrich (St.
Lou‘is, MO, USA) - 2', 7-Dichlorodihydrofluorescein diacetate ( DCFH-DA ) $2
chloromethyl xarosamine ( MitoTracker (CMXRos ) ) # & Molecular Probes ( Eugene,
Oregon, USA ) TGF-B1~Caspase-3 Activity Assay Kit #Annexin V-FITC Apoptosis
Detection Kit#% & R&D Systems Inc. (Minneapolis, MN, USA)- [*H]-thymidine &% &
Amersham Pharmacia Biotech ( Piscataway, NY ) - Bio-Rad protein assay kit -
bis-acrylamide - prestained standard molecular weight markers #Fvpolyacylamide gel
electrophoresis ( PAGE ) B & Bio-Rad Laboratories (Hercules, CA, USA) -
[*P] -ATP 8 & New England Nuclear ( Boston, MA, USA) * T4 polynucleotide
kinase » T4 kinase 10X buffer #vGel Shift Binding 5X Buffer# & Promega ( Madison,
WL, USA) -
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DNA & 69 B %

DNA# 4 &% $A[*H]thymidine # A & & 8] & (Huang ef al., 1992; Watabe ef al.,
1984). A CEM # B34 (CEM cells; human lymphoblastoid leukemia cells)
EW25cm’ AT ASH 10 % viv B 4 fu ik (foetal calf serum; FCS) 4 RPMI
3% & & (M 4100 w/ml penicillin& 1 pg/ml streptomycin) ¥ % 4 ff. CEM,éaa B84 8L0.5
% viv FCS/RPMI## ik 4 & 48 /N BF (424 N Bhic — k3 %k ig). B U3 X10
cells/well & % & 7 42 96-well3& & 4 o (1% LAS5 % v/v FCS/RPMLE| #i 4w j £ K 48/]
B¥ > K Bk 48 fw Asaikosaponin-d 2 dexamethasone #1 88 42 B fu A\ % 82 4% ¢9PBSAK, X -
#m ff1 fE harvested T 24 /]~ BF Ao A\ [3H]thymidiné (1 uCi/well) 3t LA PGt 3L 5 B F fm
B 2z [*H]thymidine #H A& » K& @BEDNAS AW S E - TREFEUcpmEF
IEEERTHRLE E 4% of control B 50 % maximal inhibition (ICso) ° &8 T & %
FERBERB R -

#a L 43 7F /71 (Cell viability) sAtrypan blue dye exclusion method | & . 4m A 24 %
4 & B 48/ 8514 - LAPBS A % ¥ (resuspension) it $40.1% w/v trypan blue in saline %%
& o HF| A 3t 3 B (hemocytometer) LB MR E R A H G5 mn B -

it 7 4m i 1 747 (Flow cytometric analysis)

tm g F ek 0.5 % FCS/RPMI ## ik & £ 48/ 854§ K 3F 4 tm B3 G AL Go A » F 1A
5 % FCS/RPML#|$itm i 4 K /T mBe B o 2R1E SUR X ba BEAR 547 R B 85 [ dm
By sa BB #R 54 (Chen & Huang, 1998; Sherwood & Schimke, 1995). M #495%
121%, #CEM =B (5x10° cells/sample) - ¥ %, MAPBS (pH 7.4)i% %k =K, &
7k &170 % v/v ethanol & % ;% (resuspension)fg & E#-20C » @& - CEM&@sfe £ ¥
i F #uA0.4 ml phosphate-citric acid buffer (pH 7.8) €.355x102 M Na,HPOu,
2.5%10 M citric acid and 0.1 % Triton X-100, 5 %48 ° £41.5 ml propidium iodide
staining buffer (0.1 % Triton X-100, 1x10® M PIPES, 1x10" M NaCl, 2x10° M
MgCl,, 100 pg/ml RNase A, 50 pug/ml propidium iodide (PI)) % &,,%8 i %, - A21&30%
4% 1% a1 6, ¢ A nylon mesh filteri® J& 7% A FACScan #v Cellquest program(Becton
Dickinson) 5 #7 - BB T8 ST EHBIMFRLE| XK -



BT 8 e 7 Sh 4 Bpropidium iodide v Annexin V % &,(Zamai er al. (1996) ;
Boersma et al. (1996)). #af4£37 °CF 47 % % & (double labelling) o F: fm B8 & ik fo
Apropidium iodide (50 pg/ml)fa Annexin V (2 pg/ml)d ]85 « 3 & % % & k ;U FACScan
57 #7 ° Annexin V & — & € #ophosphatidylserine 4 449 & & & , f phosphatidylserine {2 = 3,
ATHEREL@BRG  EX@ER A LA L L2 HE MMM+, phosphatidylserine
groups R HE P e bm BERE GG I fR] - B AT > @k X EAEH P HMAEN 0 ®mES
phosphatidylserine % 5 £ 4a fs /Ma]  Annexin V £ E R ik A R E— e BT84
1E4% T (biochemical marker) ° o fE T M Fo h A R A A BN FHia i L RN A
T (apoptotic) * 3 FL(necrotic)iE & 47 & (living) ik & -

The terminal deoxynucleotidyl transferase (TdT)-mediated dUTP nick end
labeling (TUNEL) assay for apoptosis

AF1E £ B B AR BE $ N\ 4m B DNA &9 3-OH 3289 % 75 & % M Gavrieli ¥ A &9#%
#(Chen & Huang, 1998; Gavrieli ef al. 1992). A ¥4k 12 mhig > 4% CEM %afs
B o #1A cytospin % e i B 2 4L 3 B 7B KA 8 95 % v/v ethanol Bl &
tafie, > A% 3 h LA blocking solution(0.3 % v/v HyO; in methanol) & 32 30 448 2 Hp 41
A 4 M peroxidase 654 A - DNA #7 % & & L in situ cell death detection kit 8] &
(Boehringer Mannheim), # 1% #% 3% h ¥4 TUNEL reaction mixture containing enzyme
solution (terminal deoxynucleotidyl transferase; TdT)#w label solution (modified
nucleotide mixture in reaction buffer)# 37°C F & 3 — 8. A PBS id k4. R
#% Ae AN Converter-POD (Anti-fluorescein antibody conjugated with horse-radish
peroxidase, POD) : 30 4-4% » 2L 3,3’-diaminobenzidine % &, 10 min & 1L 5 % w/v
methyl green in 0.1 M sodium acetate solution (pH 4.0)#% counterstaining % 7% #| A
H 2 BRRAR R EX ~ B2 48 - Negative control B & % 8548 B » 12 48 24 TUNEL reaction
mixture & IE 45842 F 2w label solution # %k fu A enzyme solution - Positive
control 8 & £ TUNEL 2 &7 4 £ % F % 24 DNase I (1 pg/ml in 40 mM Tris-HCl,
6 mM MgCly, pH 7.5)% 32 10 4-48(Chen & Huang, 1998) -

DNA laddering

CEM#m g 5 240.5 % v/v FCS/RPMI%F ok 4 & 487N 85 (524 838 — R I &%)
% > H IS % viv FCS/RPMIH 3 %= B £ &k ° & % 4 fv A saikosaponin-d &%,
dexamethasone ¥ B8 48 8] Ao A % 82 #% 49 PBS X, 2 » 48] 8% 2 7% 43 CEM 4= 2 (107

-

13



cells/sample) & - % » SAPBSiF % > 24 cell lysis buffer( P 4 Tris, EDTA #v
sodium dodecyl sulphate) * #% %= §1 7% A2 4% Ao ARNase A (0.6 uw/ml) » #£37°CKi%30
/4% » AuAProtein precipitation solution (ammonium acetate)ff & & & 7L/ 7R 2
75 2 DNA » 8:5(2,000g )104-4% » B L& & A9 A 100 % isopropanol £ DNA#E
d Rk o B0 (2,000g )109-48 - DNAF 2170 % v/v ethanoli¥ 3t & 7% # 7 DNA
hydration buffer (P 4 Tris #v EDTA) - DNA# R B T #1 A % & X K 3
(spectrophotometry)#]260nm % £ 2. % 3 B Bp 7T #3 40 < 820 pg #9DNA Hloading
121 % wiv agarose gel(4-0.5 pg/ml ethidium bromide) « 4+ £20Veq &R 5 E ik
42 14/] 85 1% #% gel E# UV transluminator b > 4£254nmik & B84 T » BAPolaroid type
667K B B o434 F - H tlimage analyzer 7 #7 ° |

fm ) 12 A

Hep3B 8% & ATCC (Rockville, MD, USA) - /# Hep3B cells ( AZBRT 2 40 B
¥ ) AN TSem? s AR P 0 lmAA K 10% Bs 4 & (fetal bovine serum ; FBS)
B 44 % (100 U/ml penicillin $2 100 ug/ml streptomycin) & DMEM 3% %% > &
ANt B s A B4 0 %45 37C, 5% CO B2 £ 3 REKR—FITHRR - Freohe
E % (confluence) 7% » S trypsin j§émiadT F > KR#EAU 14815 ) Lo 15 #
2 miT#Rin A (subculture) » KAl EI AR T RITHETR -

In-situ labeling of Annexin V

AFE A4 A Annexin V-FITC Apoptosis Detection Kit (R&D System) < 1 =2
B 4% 4L chamber slide b » [5 R 4%t fo 5 3 5 4% © Ao A TGF-Bl REHRE— K
B4 0 oAkt PBS kR o BEL2 44 0 Ao 100 pl &5 Annexin V Incubation
Reaction ( P 4~ Annexin V-FITC, Propidium lodide in Binding Buffer) 8 £ T &
=R 1S 548 - 4 A 1X Binding Buffer 5%:‘%#19‘(2?5; v Bp T 4 B LB T #R

it 83 -
a0 FE

45 38 & HE ¥ & km AL 0.05% trypsin #C%E 0 BIER A 10% FCS 89 DMEM 35
Lk P 0 H etk EmAu 0.4 % trypan blue © 32 11 | b Ry iRe g » B
10 ul #| A fsf:t &% (hemocytometer) 3 H fmfo# B » FRITH LA 4 HR
A ME -



HETF 5 F 69 B (MIT 5 #)

ta BEAF 5 R 6B & & 488 Monsmann (1983) ##&65 MTT a8k - #HAE
MTT 3% tm & & A #6988 & (dehydrogenase) # A » M & 4 % & &
formazan & #1644 M R P E bm i 1775 F o tm L3 KR ¥ K %14 0 A typsin i &
G B 30 Bl HF YR B da 2L 2 x 10% cells/well 89 55 B 4% tm B A A 96-well &4 4a Bl
BARBT o hoN TGF-Pl SARRBHRIL 24 /)i > 2384 100 ul 44 0.5
mg/ml MTT solution & culture medium » # 37 °C &%= B@i%%y}iiﬁ%’é FHEM 1 /)
B o R4 4 DMSO WNERF/#4A 10 548 » 46 A enzyme-linked immunosorbent
assay (ELISA) reader 3% Bk £ 550 nm R 648 69 S 1t o 3 9B o4 49 B34k 45 o B
FAZE B4R (standard curve) R tmpafFE 8 B - SHBELBZ T LI At
T E R

d A s d (flow cytometry ) F & 4a e /8 7 1 4 ff 18 K

fmfig A TGF-B1 o # 4% 3245 - 45 W% 64 400 B 247K 85 70 % v/v ethanol B % i%
(resuspension) 4 & E#-20°C » 30 484k o tm e £8 F v 0.2 ml DNA
FEBUR (0.2 M NapHPOs- 0.1 M citric acid buffer (pH 7.8)) 30 54874 2.5 » H o
A 1 ml DNA #% &% —propidium iodide staining buffer (0.1 % Triton X-100, 100
ng/ml RNase A, 80 pg/ml propidium iodide (PI) in PBS ) » # . F % & 30 4% - #%
%a B3B8 1% 38 0% K. 4m BB 4% » 1L FACScan #v CellQuest program ( Becton Dickinson )
S EmBE B AR o FlBF 0 447 DNA 4 F 87 Go/G, peak (2N) & @8 > K&kt
AT AT Ak 6 DNA B 2 - BBk A T E 10000 B fe R o4 & R -

Capase-3 activity 2Z BT

AE 5% 18 A Caspase-3 Activity Assay Kit (R&D System ) o 4m i, fu A 8 46y &
3224 1 BEtE o BmBaE T o L 300g B S 4 EELER o Ao A 25 pl kA
&9 cell lysis buffer » JKis (4°C) 10 54814 » »4°C L 10000 X g & FHik dEw 1 4
4% o fHER EiF& v cell lysate Y& G R E A A 2-4 mg/ml - 2R1% 4% 743 cell lysate
o E 96-well 932 KB F » AR BEATE 65 % 8845 45 2X Reaction Buffer, DTT 14
A& Caspase-3 colorimetric substrate ( DEVD-pNA ) £ 724354 » £ 37C FTRE
1-2 hr = #] A microplate reader 3% Bk & 405 nm #9848 -

HIREET (AY,) 698 F



A1 8% %% T4 (mitochondrial transmembrane potential, AW,) £ &R T
FodARY  ERBERARAERSHATRATRY - M S5 EE sk &
BLRANEHCRRLEENGHRI AR BOE L EEBEEMmE KT
BB G A o ™ £ 4718 A MitoTracker (CMXRos) s & 4m B4k R 547 ©
#% Hep3B %= f, & # % serum-free medium & o A\ 8 4% 2] 598+ A2 0G4 4o il 64 B3 P
A7 20 %48 » H oA CMXRos ( R iR E & 30nM) # 37 °C thmphsg £ 18845
FAEM 20 548 > JAE K o WA typsin g E 4mft 0 £ A PBS A% ¥ (resuspension )
ZHE AR KBS - BEEK TR 10000 Bap R oA EER -

Reactive oxygen Species (ROS) 697/ &

#% Hep3B #m i 2034 &%, serum-free medium » s/e A DCFH-DA (& #% R JEEE 5
uM) #+ 37 °C thtmpa st K I5m 4 ¥ 86 A 30 24814 - B 1L TGF-B1 ~ #4,
H,O, & 32 fr & 85 144 » LA typsin g &4 ff - £ + » HyO, & 45 positive control » {§
A PBS AR Fx1#% Ui Kk FACScan #v CellQuest program ( Becton
Dickinson) %-#1 o BBtk A %M % 10000 B R yrpr R o

DNA ##12 # #

B4 B DNA (1.75 uM ) 10 ul ~ T4 polynucleotide kinase (5-10 U/ul) S ul -~
Ts kinase 10X buffer 5 ul & [**PJy-ATP(10 mCi/ml )15 pl> 2 %5 K %2 50 ul >
£ 37°C R 45 548 o B 65 °C RAE 5 »48 4% 4 754 -(inactivation) % » &
# & packing # G-50 column ¥ » & 2,000 rpm, 2 4r4% » {8 ©42% 2P 2 DNA
REWRELESE T - RESRPATAEM DNA A NF-xB (## Promega) > £ A
|40 F : NF-kB, 5 -AGTTGAGGGGATCC CCCCAGGC -

Electrophoretic Mobility Shift Assays (EMSAs)

Jo M5 fm B0, 3 ) Bt fEAR3RIE#% buffer A (10mM HEPES (pH7.9) , 1.5mM
MgCl,, 10mM KCI, 0.5mM DTT & ImM PMSF) ¥ » §|ZLE % 10 #4% - 4% Bk
L+ 10 5-481% - 3.0 3,000 rpm 3 548 LU E e fo A o B AF fm AR AL 3G ’—J%iﬁr& F 1%
fki% & buffer C (20mM HEPES (pH7.9) , 25% glycerol, 420mM NaCl, 1.5mM
MgCly, 0.5mM EDTA, 0.5mM DTT & 1mM PMSF) % - 4 pipette 47 30 F *» # &
Kk 20 44 0 3o 13,000 pm S 548 0 B b AR EP A4 EBUR 0 2 0-70°C
A - BAZEBUR (10 pg protein ) #47 EMSA B8 - 45 *°P s 414235 69 DNA
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1R 4H M A% 3 Bk ~ Gel Shift Binding 5X Buffer #1 Nuclease-Free Water 42 s, &5 &
Rt £RTFRME30 548 - 24 ho A 10X sample buffer &1k R > #IH 4 %
polyacrylamide gel &k o #F ° A & protein-DNA complex & free probe - A gel
dryer # gel 7 80°C F #64% 1 1 BE X 20 54> 7-70°C B K 45 50 & Sy AT AL -

i #45%- T 6B £ 132 41 R & (reverse transcription-polymerase chain reaction ;
RT-PCR)A/ZE c-myc, p53 #v bcl-2 mRNA 87 F

c-myc, p53, #v bcl-2 mRNA# & B A F| A i 8 4%- 4 8 F 18 8 R fE (reverse
transcription-polymerase chain reaction ; RT-PCR) & ¥ /% R B & (Huang er al.,
1994; Wang et al., 1989) - CEM#=m 8, %, £40.5 % v/v FCS/RPMI# ik 4 & 48] 85 (524
B - RITER)E 0 BIRS % v/v FCS/RPMIR #itm e & & » TR @ Ao N
saikosaponin-d s dexamethasone %t 82 48 A fu \ % 24 # 4 PBSH. 2 » 12/ BF 2 1% 4%
CEM #a f 8 & L % > %= BB RNA & #] A acid guanidinium thiocyanate ¥R
(Chomezynski & Sacchi, 1987) » B1 ug total RNA Z microtube * v A2 pg oligo (dT)
primer 4265 °CTF Au#k104-4% - SABERNAE —m ##%(secondary structure) it A%
oligo (dT) primer#t 4 £ mRNA L o & Au ART buffer (100 mM Tris-HCI, pH 8.3, 40
mM KCI, 10 mM MgCly, .0.5 mM spermidine), 1.25 mM deoxynucleoside
triphosphates (ANTPs), 4 mM sodium pyrophosphate, 10 units of RNase inhibitor, and
5 units of AMV (avian myeloblastosis virus) £ &% 884 420 ul - &42°C -1 /|
BFRIEA M EISOC » Sp4Eth 0 SLEPIKIS 0 BP4A AL cDNA © 0.5 % S pl first
strand complementary DNA(cDNA) sz A 10xPCR buffer (500mM KCI ~ 15mM
MgCl; ~ 100mM Tris-HCL ~ 0.1% gelatin) ~ 0.25mM dNTP ~ 2.5 unit 7ag DNA
polymerase (HT Biotech)& ##|ZGAPDH - c-myc * p53 #v bcl-225" ~ 3-primer
£0.4uM £ % 44 5% #% A S0ul - & #% microtubes & #* Perkin-Elmer thermal cycler
(GeneAmp PCR System 9600)i£47cDNAZ A E# K » Hcycle# /T X &4 TF:
denaturation :94 °C - 45%) ; annealing @ 60°C> 45%;; DNA extension:72°C~
2948 0 4o LB ATI0M@AEIR - RIALT2°C TS RITIE > FPAF MR XDNAZ Y
A10-30 pl#k X ZPCRZ 4 » ## Hloading 4 1.5%agarose gel (4-5%107 g/ml ethidium
bromide) 43 4295V ey BB > & H /N5 ko FARA T LA B] c-myc, p53, Fv bel-2
band 4r4E 479 ~ 371 ~ 235 bp#yfr & o #gel B UV transluminator b » f£254nm
& BB 41 F » sAPolaroid type 667 & R B 44 0 &4 A 51 % 47 4k (image analyzer)



47 48 A (gray level) d #§ & F $iE b 0 32X GAPDH % internal standard ° %
18K 5 4 negative control 35§48 ] » {25k A Areverse transcriptase ° # 12 & R & 2
Northern blotting (Sambrook ef al., 1989)4u X2 3% - LRI ERT * HITRFFE
$URTA A M » #4TPCRAE 34 4 R M4 PCR A 4 - BRAE0S 2 5 ple
cDNA & 474 Fo 1 7 i 4TPCRAF 2] 6 £ M AR — LI M 15 > AT IR T IR~ R
#1 A M B MR AImMRNAG & » R#EZRT-PCREAY M ERAT RAEL R
¥4 sample ¥ 4% BmRNA® € °

FH I

FrE ESER AT {Ei#‘%’iﬁ%ﬁé (mean + s. €. mean ) %% * 4% A Student’s
t-test R oA 0 & P<0.05 BERLAASH EZER o



# 40 EDNA 64 69 &

AR A F A a2 4 A DNAR #550 H)-thymidine & & ¥ 8 & % 7 47 %1
DNAA &4 A o BL5%FCS/RPMI%] # CEM %= i (3x 1 0° cells/well) > #248/]\ 852
#% B %5 [H]-thymidine & # A\ & ° % B @& % 9,205:945 c.p.m/well > X
saikosaponin-d (1 0810 M)k 32 CEM % &, & 4 Bsaikosaponin-d #f CEM #= fEDNA
& i & 40 %)V T & 2 3% B 48 4%t (concentration-dependent manner) (n=5) (B =).
Saikosaponin-d #31Csof& & 3.1+0.4x1 0 M » i saikosaponin-dif B 2107 M#§Bp =T
QQWMﬂO%%%k%ﬂﬁ%&ﬂ°ﬁ%?%?®mmmmmGMWNM%
In this study, dexamethasone (3x 107 M) [*H]-thymidine#& A & & 3¢ %] 2] =T i F|
93.0+3.3 % (B =) (n=5) -

# 4w il 7255 A (Cell viability) 69 # %

4 B 45 7% 7 & Sl trypan blue dye exclusion % & & Bl & 0 A A 10° M
saikosaponin-dit R & % #CEM& 17 7% /1(n=5) (B =) @ B E maE R
A E(E(2x10° cells) - & Aon10" %] 10 Meysaikosaponin-diF » #I7T A & &I
6. 75 5E % (n=5) » £ 4L K% P » dexamethasone (3x107 M)& T # & & ¢ [ fide
WA & & (n=5) °

#ta i B

A saikosaponin-d (3x10°-10* M) & ZCEM 4= fg24/]: 85 Fu48 [ B5 & 7| AL b R
A TEREDNMmp s MR e RES 7 #e (blebbed) # apoptotic bodies
MG EmBaTELE —EREMRSE  BikmpA TR R low
cytometry, TdT-mediated dUTP nick end labeling (TUNEL) #uDNA laddering R
# o

LFlow cytometry % #CEM % BT 89 % X -

LA % 4y 3| 42 CEM fa B 8 < PR 46 69 & & tb i — % sAflow cytometry (i ™) 5
W o taB kit 0.5 % FCS/RPMI #5 .k & K48/ EHHF K2 5 a5 @ LGl A
lw96m%&mﬂ&m%i%ﬁﬁm%ﬁ%°ﬁzmﬁ@&%m%ﬁu
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propidium iodide # &% A flow cytometry5-#% « F igure 42 7~ saikosaponin-d ¢ 14 8%
IR E R a4 B 3l e fm BB v « 3% 10° M saikosaponin-d & 3248\ 8514
G R AT ta B 8 B B (Ap, sub-Go/G; peak, subdiploid peak)# & & 93¢ ju &
3-140.6 % (Bl @) (n=3) » £10° M (48-]8%), saikosaponin-d 3| 4e fm s B -t 5 o
PLIE A 2222419 % - £ AR EH ¥ > 3x107 M #9dexamethasone (48/18%) 3| A2 4m i1
ATHETLECETH ERHE 0 E11.540.8 % (B @) (n=6) -

EATrS #mff, saikosaponin-d (107 M, 48 PSR BRI AT S
At E41.0£1.1 % (n=3) -

A4 A propidium iodide (PI) #v Annexin V # i & & 5| ) o Red:aF )
% Annexin V'PI" (5 £ £M) % Annexin V'PI' (FFRBRBEFLHTHREE (B
#)> 243x10°-10° M &4 saikosaponin-d& i@ e kit £ £ 2 Annexin V* it 28
MAERFEI R EAE ¢ Annexin V'8 fm i1 43 APl Fo T HAM A i B B > 5 —
Rl & Annexin V' 4 ta A8 £.PI Fo it — % 64 8 < bm B o SR S m L I - 464 45
R 77 saikosaponin-d4£ 107 to 107 My & T R 4% 4 3] de tm i /8 T g H o
FEER K -

Terminal deoxyribonucleotide transferase-mediated dUTP nick end labeling
(TUNEL assay)

SCTUNEL 77 7k 3¢ b B 4% €45 & & R R $) DNA(F 8 40 0 8 — 69 45 80) (B
) e ARIEHEI0C M saikosaponin-d- 5 32 ¢ 4m B 4 F fa B V8 6 35, & (B~
#a7%a) o 1§ 4k 4o B (TUNEL-negative, green-colored)) 4= B 4% it 4 # B TUNEL %
& » if MAmethyl green #4counterstaining ¥ & 4 &, - {2 £ 48] B¥ #9 saikosaponin-d
(3x10°-10% M) I F, T 4 5| K 3 4 44 M 2 45 & & 4a B TUNEL-positive
(brown) (n=3) (Bl <bfusxc 9 5 & 710°F10" M, respectively) o TUNEL-positive
4 4@ BT 4£3x 107 M dexamethasone & ¥4 & #](n=3) (& 7<e) o

DNA laddering

DNA iR ft(degadation) s 45 2k 64 B7 B % fa i B 89 45 802 — » Fo 33 I e 0 L
#2 0 BT %= BB 89 genomic DNA#endonuclease 2 3.8 & 14 18 47 1% & & £ #200bp
A]s #ymono- oligonucleosomal DNA » 3% % #7238 #)DNAET A (fragmentation) °
THI A E R E 2IDNA ladderth 3, £ - 42 14 saikosaponin-d 2 dexamethasone & ¥¢

20



CEM 4 S48/ B54% » 4% % B e genomic DNA % 8 H R # 8 % (n=3) (B +)> £10™
M saikosaponin-d 48 5] & 2| & # #9DNAladder#y 3, £ (n=3) (& + ,lane 4);i3 &R %
££3x10°, 10° M saikosaponin-d #3x10”7 M dexamethasone $x R 8388 (n=3) ([l
+, lanes 3 #v 5 % %] %5%10> M saikosaponin-d #= 3x10” M dexamethasone) » @
{5 #8848 3,10 M saikosaponin-d 48 8 & & $|DNAET B &37 £(n=3) (B +, lanes 1
F0 2) -

caspase inhibitor 59 7 %*

Saikosaponin-d (3x10-10° M)#¢ %] DNA 4 8. (#] A tritiated thymidine uptake]
)&y 1E A 36 R €4 Z-VAD-FMK (107 M, 4/ 6))p %% » MZ-VAD-FMK& — 1
cell-permeable fluoromethylketone #4jcaspase¥y % (27.0£3.2 % vs. 28.0£5.6 %
for 3x10°® M saikosaponin-d, n=5) e

#fc-myc, p53, and bel-2 mRNA # 369 # %

i E R A B CEM&S e+ » #IART-PCReY F A RBITHB AT R
48 4m BB P c-myc, p53, #v bcl-2 mRNA #9 &R E(E ) &K HFfGAPDH
89 % 3,%% F 4 thimage analyzer& {t(quantified) ° i& & 4%5 78] 5 B 48 # 7 GAPDH &
# ¥ etk Figure 8 (BT A7) ° EZEAAR AR LFFATeCEM i F 4R
k(B AR T K HCEM4a B MUsaikosaponin-d & IF Z time course °
404212/ 8 c-myc B pS3mRNA#I X B ARKE - BALEETRATHR  £11
2 e R R B R A AR A B e £ B E - M Lsaikosaponin-d (107 M)& 22
CEM & B 12/ N85 2. 4% » c-myc mRNA# 2 R & # & & 4938 /v (3.520.8 fold increase,
n=3) (lane 2), p53 mRNA &R e&HF & £ 6938 /0(6.1£1.1 fold increase, n=3)
(lane 5),Mbcl-2 mRNA Bl € # & £ e9& 7 (0.73£0.03 fold inhibition, n=3) (lane
8) = st Dexamethasone (3x107 M) ] 4 & 32 CEM %= fig 12~ Bf 2 1% A € £ p53 mRNA
B R A BIE Ao > c-myc Ao bel-2 mRNA# R AF#AD (lane 3,6 F 9) (n=3);
12 5P #R R B #3F L 69 & £ o saikosaponin-d # 4= B mRNA &9 %5 & 41 A& LA Northern
blotting # 17 4% 3% ©

Hep3B #afty & » 4678 TGF-fI 3] 4¢ 8 & Fa#clt 2 b s i v

Y% B THEE TGF-Pl 95 A A A AL BEMBBR R @it & A insitu
labeling of Annexin V-reaction &) 7 £ E B A £ & HER © 5% L Annexin V &)
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RGBSR AR KW A& apoptosis 0 # L propidium iodide &4 4a
Bt & B4 0 8145 % necrosis o B EF @B 0 T & B 5% b B R ( Fig.
I-1A) B 4% K84 # + Annexin V 4% e (Fig. 1-1C); 2 @ » 42 4838 TGF-B1
W3R 24 NEE M e B 0 ST & BSR4 apoptosis &% & (Fig. 1-1B) B/R89 86 &
Annexin V (Fig. 1-1D) » B g7 4 2 TGF-B1 €3] # Hep3B 4 ft g o

HE o AR MTT #0al% (Fig 1-2A) 8154 2 e g 4% (Fig. 1-2B) #9¥ % 4
RE o B MTT T4 % b o 69 8 2 B2 45 3 %, 45 &, formazan IR REEE B e
FTFE IR S WE e A propidium iodide (PI) & &% > sk X w18 &
¥ DNA 68 (Brtmii ) RIF4 b 80 A 46 60 4 th - TGE-B1 1 3] £ o
Hep3B ‘e B eh4F A 2B ARkt « B o » BFEBEER > KM FER 3
98 10 ng/ml & TGF-B1 A8 K BEHE B AT 5 R 0 5 A 69 2 2 o

BEHE BT 5 4150 TGF-PI 3] 2 b 1 8 0 5 3 2

B TH R EAT 52 Mg ERARRIIEREBAT S 000 E &5 H - ] A
MTT Rk » T4 BN AT 5 932 64 (10-300 pg/ml) =T 4 3] TGFE-B1 £7 3
Rethmie e 0 B EZRREMEM (Fig 1-3) - & TGF-B1 3 £ 10 ng/ml &4 4% A
T TR 2 H TGF-Bl 18 A 2440898 K 5 31 2 100 g2 300 pg/ml » A F &
TR RS AT R RS AR TR EELR (IR -

BENEBAT 52 £ B 40 5 1 1769 3 R

BTHRERBBATHZEMERG  ERTAE  RIURE R DI S & 548
Bz X R gentiopicroside (& & #£4% ), baicalein (% %), geniposide (#% F),
alisol B monoacetate (%), saikosaponin-d (4£48) - 4 £ 85+ gentiopicroside #i
baicalein T & s &3 #] TGF-Bl 3| ety fm o JH > & LT R Bl tm B BE B AL

(%307 Fig. 14C & 1-4D)A % L Anncxin V #8053 B8 ( 5317 Fig, 14C
B 1-4D ZAHEAF# ) - K@ > geniposide & Fi2 H kA - 173 2R T A& 2| 4a B AK +
oA (Fig 1-4E) » ;AR 23 Annexin V %% (Fig. 1-4E 245 A F 4 ) e 4R
&) LA 4 TGF-B1 #9450 F - alisol B monoacetate #2 saikosaponin-d A& % Bp 43|
ARKEH @I o EIE alisol B monoacetate & 4afe T #LE B #A4U apoptosis
&1 & (Fig. 1-4F) R % + Annexin V (Fig. 1-4F 2 3EA 74 ) ; AiE
saikosaponin-d & %a 6 > 8#2 5 2| #84 necrosis &9 & (Fig. 1-4G) B8 +
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propidium iodide  # JF Annexin V (Fig. 1-4G Z3EA F &) -

B RE—FHER MIT RBEREE 54 0 53 gentiopicroside #t
baicalein ¥}7 TGF-pl Fr3lfeehtmp A S A LR AERLGIGHER (5
Fig. 1-5A R 1-5B) + # baicalein #94F F 3% & #3 % gentiopicroside &5 +4% o @
geniposide A1 A #p#4E A (Fig. 1-5C); A8 R &y > B & #4438 Ao TGF-B1 £ 3] A2
Gtafe Bt - EFEEHA » baicalein BT HIrd b ACO4ER > A 5EE
(2100 pM) FTE&Rietapeysd 4 (Fig. 1-5B) - & - alisol B monoacetate %1
saikosaponin-d A& £ BBtk & S ¥ mpEN 0 B LB EAAERE (53N
‘Fig. 1-5D & 1-5E); # saikosaponin-d &4k B 3% & & alisol B monoacetate &4 +4& o
A ARBTAER A weRRIPBEREENH > LFHBEMSE R (HE
x51) e

Caspase-3 like ;&4 2 H &

B AT C4otaf BB E + > caspases 89 7EILIEL B A S o 1R % Bk
WA E > LR SR BT 0 caspase-3 #4975 1b4E caspase cascade ¥ A K ¥ £
— o B gb» #4171 & caspase-3 like #97% 14 - TGF-B1 4R 8A 8 &4 3% Au caspase-3 like 7&
# (Fig. 1-6) » Gentiopicroside (300 uM) £ baicalein (100 uM) 4% % 88 % &
72 &94r %] TGF-B1 A7 3] #2 & caspase-3 like 575 138 hu - @ geniposide B & #4144
#E TGF-Bl 94 A - 1244 %43t & & (Fig. 1-6) - Alisol B monoacetate £15 A&
% & 3| A28 & ¢ caspase-3 like 4975 PL 38 fu » M saikosaponin-d 8] R € (Fig. 1-6) «

Hi&— % 54 TGF-B1 & & £k gk 4y apoptosis &9 & 4tk #iL caspase-3 like activity &)
X ZREGHRMEEF - 48142 (correlation coefficient, r &) & 0.94
(Fig. 1-7) »

Alisol B monoacetate ##3% cdc?2 kinase 2§ %

RAHZA AR @ iR e e $RmAH K] e
RELTHGREE (30 uM) 2 Alisol B monoacetate 8% » € 3% o G,/M phase &
B4tk (Fig. 1-8) » A pbifi &% Alisol B monoacetate & F 4 {F 4m f& arrest f&£ Go/M
phase &74 /7 - W X AR5 H » £ 48 pE 1% G & Go/M phase ¢485£ ¥ £ % cdc? kinase

( Lundberg and Weinberg, 1999 )> B gk » #.494v A cdc? kinase inhibitor, olomoucine
(60 uM) , B R Riafp By - &£ 4 olomoucine 8944 F » siwA Alisol B

9
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monoacetate % ° 3 & apoptosis & Go/M phase 898 »tb#2 F ec % (EIEK
7)o % %4122 4 Alisol B monoacetate #41F Al fE %% & 4 & cdc2 kinase #5318 1%
R e

Baicalein 65t 5 T-1EA -

B 7 5 — o 055 3R, baicalein T SAE 2 E T 2 #] TGF-P1 A7 3l e &y fan
B < P IA £ 4] B4F 4m 4R 51 baicalein #94F A 3 o A1 A Pl R &R Xtmfinth
B DNA A WAL LR E a8 H (cell cycle) #9147 > M DNA & FE&H5
Go/G; phase (2N) #9 @B R A fmf A A ey DNABTR - &5 —3rah &
2 5 fun TGF-Bl € 3| #etafis A< » M baicalein T R B 48 R 14 64 4 #] 18 181 1F
A (Fig. 2-1A)» B4 E K 100 uM T £ 2304  H ey % » tm B H ¥R %& DNA
FEENE RIS S 8 GyYM phase » &k % baicalein & & ¥ ho 38 hv (Fig.
2-1B) » 4 % baicalein €121 ta i E Nt S iB A - BN > BIIZKEA R

E— e E Rt
AR G A 2 L -

BB A5 > A AT T8 TR B RAR A 7 A8 % 38 (mitochondria
dysfunction) B gt » #%A5F] A MitoTracker Red (CMXRos) & » RAGRRALES
BEM (AVm) CABTTHERZEREE - CwipEFE > g4 —
RehE T e gL EEBAREL BRI RRB T EARL > FhRE
BAE &RV o ko B A EE T 445 A Um (Fig 2-2A) > @ TGF-Bl TiRAA8
M54 A Um & % (Fig. 2-2B and 2-2C) - Baicalein f£;£ & 10 £ 30 pM &5 » ¥4
g878 k TGF-Bl 2 A Wm #5# % (Fig. 2-2D and 2-2E) » 4 baicalein #p #| %= i
S ek B o 5 A Y L 0 42 3h e b B P baicalein( 100 pM )AE #9 & £ ¥ %] TGF-B1
P3| e tm B B o {22 » TGF-P1 fu t baicalein (100 uM) #p g i m K& A
Wm i % (Fig. 2-2F )+ & —# 4% > baicalein (100 uM) A F &l A Um &
% (Fig. 2-2G) » {83 % 4 baicalein #r#| e BT eI E R LR TS B ER
N EARET o

Baicalein 644 /81 1F f§ & & B #7#/ lipoxygenase 691/ iy K -

g, %o baicalein % lipoxygenase #p 4] #|( Sekiyaetal., 1982) & 7 T # baicalein
4y dtp ) 4w B B AR B 2 B 42 a4 lipoxygenase (LOX) @ - #M14E A LOX
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6 £ 2R % A4 (metabolites) » 15-HETE #1 12-HETE - # £ & & LOX 34| # &
e @M AR > A TGF-B1 Ao baicalein 2 1% » A Ao A 15-HETE, 12-HETE » & & & #
Ao 15-HETE, 12-HETE » B €5l mfe AT - KMOTHREXEAREELE
A SERE (300 M) F» SR €3 tmis A (Fig. 2-3) - Bk » baicalein
rhltmie ACaER TR AL d LOX #p4la91E A M R -

Baicalein &9 anti-apoptosis 1§ & & #& MAPK cascade # PI3 Kinase 7 & -

& %o insulin/insulin-like growth factor & 7T &3p#| TGF-Bl AR 3| e &4 fm fes B
B H4E H & % &1 mitogen-activated protein kinase cascade (Ras/Raf-1/MEK/ERK
pathway) & phosphatidylinositol-3 kinase/Akt ( Chen et al., 1998 ) - E ¢t » #4748
T # baicalein ¥ %] TGF-Bl Filfetimp AR » £RFNLEFIL ERK
pathway =% PI3 kinase @ 2R - B PD98059 % MEK inhibitor » =] #p 4| ERK &7 1t :
a-hydroxyfarnesyl phosphonic acid & Ras/Raf inhibitor; f wortmannin % PI3 kinase
inhibitor - 4 £ 438, > R # & PD98059(30 uM ) a-hydroxyfarnesyl phosphonic acid

(10 uM ) & wortmannin (1 uM) % &k ¥p 4] baicalein ¢94%3% 46 B (Fig.2-4) -

Fir £4 » baicalein &9 A 3 R & 4& &3 75 1t ERK pathway 2, PI3 kinase 7 & °

Baicalein #9 anti-apoptosis £ & #& p38 w7 K -

P38 SAPKinase £AFMA AN T HiE+ 5 E& 6 A & (Spector et al,
1997) - Bk » 48 A P38 4| #[-SB203580 » R ¥ baicalein tF A4 H % - &
R BB > baicalein 7439 #] TGF-Bl Fr 3] #2644 o B 2 /5 A 3£ 72 K #% SB203580
(3 & 10 uM) F7 8 & (Fig. 2-5) » ¥ baicalein #p 41 4= 5t 8 = 2 15 FI 82 P38 & B -

#F# ROS 6954 -

H XKk 35 0 TGF-B1 A7 3] A2 &4 4 A /A < £1 reactive oxygen species (ROS)
% Ml > B baicalein &R 3% 694 8L - B KM K ROS AL EwA e -
&5 £ A Trolox (Kiateeysetbé E) & 2RE 3mM - (£ 8f by #p & TGF-B1
3| Az 44 ta L A = (Fig. 2-6) » M baicalein B4 & &4 #] (Fig. 2-6) - &b » & '
122 2 TGF-Bl &9 /E A 82 ROS Z M th M AT R L A eh4a ] -

#% > #A DCFH-DA % &, > 448 @R ROS 454 & - DCFH-DA # A%
A% > 4Kk DCFH > DCFH i& %] ROS & & £ & # £ 4 DCF- B4t F ROS

t2
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HRET  BABEFEEWE > ©A—EF AMNER ROS 2 marker - & 455,
pa N TGF-B1 3t R € 3 40 ROS (Fig. 2-7A) » {2 % TGF-B1 #o baicalein & # & 32
Ae ROS » B.I§ # baicalein JE /& 3 o @ 3% o (Fig. 2-7B and 2-7C ) > & i — % 33, -
baicalein & & #. € 9 883% fuv ROS #4 %%, (Fig. 2-7D and 2-7E) - i A4 £ &4
ANEI S kb A8y TGF-Bl R A2 ROS £4 @ mirdmp e NATH
baicalein #p#| 2] K E4) ROS (R - REL AR AEETHRHEE ¢
DCFH-DA 85 & ROS REERZF T8 REAF ZEN @ FEHR?

¥ NF-xB 2 H % -

CHH S URIREHE L > BAALE (H0;) & ¥ # NF«B #5716 » BhoA
catalase #%i8& £/t £, 8% % R Kkfo 8.2 7% > @ H#p#] NF-xB #9754 - @ NF-xB Fib &
{2 18 fm B X8 A R Hp ) 4w B B o & T A% baicalein ¥4 fotm B8 P9 18 R AL & 0 2 H 4% 3
Bk R 2 Rl e A & A EMSA R 54 5B 85k B -F 6475 M - 4o Fig. 2-8 AR
s — AR SLTFBP AR A A ARy NFxB &M » UgF EF AL - oA
TGF-B1 &) — ] 8% » 83 8849 %] NF-xB /&1t ; £ baicalein F] 8547 £ T + A NF-«xB
MR R P 0 i baicalein BI85 4E A T Br A %984y NF-xB %3 (Fig. 2-8) &%
baicalein 7T # 2% NF-kB #4:%51t - & & NF-«xB #1if4t (probe) &4 #% At &
T i Ao A48 k42 & P2 64 NF-xB $E4F » 3% A0 p65 > pSO a9 188 » R Ao sABE R o

3% B4 A DCFH-DA % &, 7T #.2 #| baicalein f£ — /"8 2 AW Br € 5| A2 18 &
1t & (Fig. 2-9 ) % 7= baicalein 3] A2 A1t f 49 85 Bl £ NF-«xB 2 #7 - Catalase 4000
U/ml #p#%] baicalein #2 baicalein v TGF-B1 73] &£ 85 ROS & R (Fig. 2-9) > {2 & 7%
RAadph 0 ARG N Bat M (Fig 2-9) - A& Fig SEMSA #9& X -
catalase K & ¥} NF-kB £ B 424 &% > {2477 i 3¢ 4] baicalein #1 baicalein Ao
TGF-B1 #7 3] A2 & NF-kB 754t (Fig.2-8) - &9 Lt & R - #1434 baicalein Fr &
4 ayiBFAL B 44 NF-xB #9751t > Mt tafe > Ipdmfa AT -

TGF-Bl 8 PKC Z it -

F1A Pl &b KB oA PKC Hp#] %) - Ro-318220 (1 or 3 uM) #i
staurosporine (0.1 uM) » & =T A 7240 %] TGF-pl A3l Ae ey e A< (Fig
2-10) > £~ TGF-B1 3laethtmpp v PKC EAFHE+H ELMHAE - T
TGF-Bl th1f M £ &R/ A PKC 9481 x 2% ARETHM > —&Z B PKC



B Rm ey AT > B — & B PKC &b %% #5 % 7% 1b(inactivation) i
Ay o Bt Ao A PKC #5546 8] PMA » &3k 24 /8% - @380k & 30 nM 4R
PKC /b % 5k & 1 uM i s PKC %751t ffl & £ 48 % € 3] A= i 8 — (Fig.
2-11) »

Baicalein 6545658 £ 1/ -

& Fig. 2-1 815 ta g @3> T4 % baicalein B T 7T 46 TGF-B1 5l e ey tmfe

J - > S/GyM phase & & 4 tb 4 9 BA3¥ Au o B sb 0 & 2 & PH]-thymidine
incorporation * A [*H]-thymidine &) # A & R AR =¥ DNA & ey & » £ 2L
/X # tm 3% 4 (cell proliferation) #942 /& » REPE baicalein thém B3 A 15 H - &
% > baicalein 46K 4 fm fo 3% 4 ek A 38 2 LR B A8 4tk (Fig. 2-12 Yo A

& MTT % £ % |49 baicalein #v TGF-Bl ¢y tmfs H3E ey R % > A a7 baicalein
AL E A e A4 A MR o Bt baicalein & T Fip sl AT R Z

gh o BRI o
Baicalein #app8 4 1 2 B # -

2 T E tfbaicalein &y £ 2 A » RIMEA wortmanine ( PI3K &4 #p #1
# ) » Ro-318220 ( PKC #¢ # # ) - PD98059 ( MEK/ERK #¢ # # ) -
o-hydroxyfarnesylphosphonic acid (Ras/Raf#p#]#|) - SB203580 (p3sdr#l Bl ) &
47 R baicalein3¥ #uS/Gy/M phaseff i 2 B4 » & F it A 24720 % (Fig. 2-13)
E 4L baicaleinta §83% 4 45 B 6 & 42 3t 7% # 4 & PI3K > PKC » P38 st Ras/Raf/ERK
cascade R °



B 15 8 K B4 R & K ¥ W saikosaponin-d € #p %] A #8CEM = i, Z DNA A & Fo
7] #2 CEM 4 f82 B < > Saikosaponin-d;& = & % # (Bupleurum falcatum L.,) ¥ &7& M
T MRPMBZRA LT S FERF P &£35/] % 4 F(xiao-chai-hu-tang)
% > B K 3Rk % 45 # saikosaponin-d £ A hepatoprotective - hypolipidémic Fa
anti-allergic 87 4 A (Yen e al, 1991; Yamamoto et al., 1975) - LA LK FH
triterpene m#7, €LiEsaikosaponin-a, -, -d Fv H 48 jf] /X, 3%t 4% - Saikosaponins-a Fu-d
#3845 B & %A% B % (cholesterol- lowering)#v#L% % (anti-inflammatory) &5 4& A
(Yamamoto et al., 1975) » Saikosaponin®] F & EE R SEE B HWBENFA A&
H% E 2 (Yamamoto et al., 1975) » $hBkAE AbFfo o B i, B AT 74 B 38 £ 89 m BE AR BB R &1
HAER T FFEIN@E Xl RIMNIE R G BEEAHM (Ross,
1993; Lundergan et al., 1991) ° 0. % F /5 Wl tm fofv F A% 3K dm fEL 69 38 4 R FE A2 B Bk AR
fbfofa B AWML BB AGREBE I EELASE - K1 Rsaikosaponin-d
FIH KRR E F RN eDNAS A foflemEmi A c Bt
saikosaponin-d 4 H BA A E R LK S5 BB bfo B A YmERE BT
Fl A2 At 0 £ 4] FHannexin-V $ & &) K 5 ¥ 45 3 > saikosaponin-d &£ H R E T
(>10" M), € 3| fe 4m i35 7 89 3 % Saikosaponin-d4n3k 3% 4% B 4 4 B #8 481X #8
My &R EIEVER (Kato ef al., 1995). Saikoasponin-d&k & it R B F 2 i tm foL 38 A
897 P o 12 € R ) R 4= B (spleen cell) ¥ T 4= fimitogendy 38 £ R FE » 4p3% o L %
B % fimitogen#y 3% 4 R & (Ushio & Abe, 1991); 18 2£4F & 4,38 B saikosaponin-d ]
TN UTLBENEARC KBS YL IO B BFLBETEELRE
(macrophage)z/ & @ 2R (Ushio et al., 1991) -

%a i B < (Apoptosis) » AR EHFF KB T BE T —REFMLGERIAT
(programmed cell death) & % i 8 < &9 45 R & 18 ta B A% 9 &9 4% 3 &8 IR & (nuclear
condensation), %@ A& & d& % (cytoplasmic shrinkage), #v i %, DNA #7 i (DNA
fragmentation) ° & T ¥ $#/DNA &4 4 sk ° saikosaponin-d (3x 10‘6-_104 M), & 3] 42
CEM # & 3K 4m B B8 (8 /R A 4= fg 4k ~ TUNEL #v DNA laddering % #7 38 8) »
Saikosaponin-d{& 5 & & F 49 %! 4= fatritiated thymidined&k B & &9 1F A T AE 3 0 &
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B R R @R A EIRET B SR AT AT T A e — b A SRR
o fEIE  BREBRAER  BERLEHM R FH SR LS el
B9 I R 2D dod 483R 16 M 7% % (neurodegenerative disorders) ~ AIDS ~ B 4 g4 £
FTREEAN ok A K E T e LT - B4 ST i ok &
B b B fem 0 B Y 3 T AR T SAME B 04 B 3 5 A SR 69 2 A4 4R (Thompson,
1995) -

Saikosaponin-d#9 %, 7% 384% 48 F €4k Kato ¥ A E (Kato ef al.,1994) » Ketozs

% saikosaponin-d €4 EWBETHERA L MAE VA —EEASLA LN
fofos RBEHFZAT 0 4K F Tém/CD3 A &Y protein tyrosine kinase E4t »
AP S AT 89 B R BA 0 curcumin(— #E A 4 By $A) 84 S B A S R B AR R 48 b
c-myc F7 bcl-2 mRNA % 3 f R (Chen & Huang, 1998) - — #koncogenes #o
oncosuppressor{E 4a §, i #7 &, & 4o B H i A2 “P#h\/@ FELAE Femin BT
HEAF S MAMEGMEALRERETTA GF%‘}'IKQEB@ SAbRIg L > F T
ol tmBo B A AT ER MM AR N EH e ATCLLEEEE
b 38 #6435 B 4o proto-oncogene(c-myc), %% tumor suppressor gene( p353) ¢ K
FUMEFRBEHN LM @R CRE RN G &R Fobcl-24a b o9 A B 3B
P M A B (Hale er al, 1996) » #4r#] A RT-PCR &) 7 i ] 1 saikosaponin-d# #
c-myc, p53, #u bcl-2 mRNAX B B & H % » fsaikosaponin-d (10° M) £ TF »
c-myc Fo p5S3 mRNA &R BRH E R Mbcl-2 mRNA &9 RIRIH & £ 498
b 2R fdexamethasone ##p53 and bcl-2 mRNAR R HLE R EF S H 092
A > Bt saikosaponin-d¥Hf A B A B ¥ S Thf L mp B AR LHERE
MR M LSS Mychtaf 4 T AR X2 mit B S8 %
FaSM R S FotafeBER M F  Ch e RAcmit AT itk E Rk EARE
HOMEMEL AT HNEFRLE > RAARERAZEMych iR L RGBT
FoMyct 4m BB H7 P 6942 44 4m B (target cel)4B £ 2 R0 » BT L — 4

BN AREIRIE & TR I B Ao sg &£ (Desbarats ef al., 1996) o % 7 3 41
K EpS3 #6514 4 dm AN P 60 Gy B0 31 A2 fm e B - e B RS
DNA % 18 1% %= fit 89 & & (Velculescu & El-Deiry, 1996; Yonish-Rouach, 1996) © #% 4=
FLBIAF G BfellRmB AT E L S AR RLISBRERMR @B —F

YR BT Bel-27T sA B L DNABT K &4 & 4 Fo tm B 15 A8 &4 22 % > saikosaponin-d

71 A2 64 fa B B T A B ST AR SR & B T c-myc, p33, Fu bel-2A B @ R o
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H 4% 4 45 d ginsenoside Rh2 (—F# A £ & %) £& &1 75 1bcaspase-3M 3l 42 A
#SK-HEP-1 #mpg A (Parkeral, 1997) - i RFARHBR > 2V GFLAF HREUL
#) caspase(cysteine proteases) B4 K & 2~ &5 F » I s M AR 693 BT R 3T
%) 4m B, 64 £ = (Xue et al., 1996; Alnemri, 1997) - & #19 BERER saikosaponin-d
%) fm B DNA 4 A #) 4% A 3 K € 4% Z-VAD-FMK( — #& T & & = f &
fluoromethylketone caspasedfp#|#|)Fr % % - iE 4L 4§ 33,37 B saikosaponin-d K & £&

B 75 {bcaspase/F M 5| AL bm B A T o

B% 4R 15 sb Ak A 4 37 B A Bl B2 $a(steroid-like) 3k A 45 4% - RSLIBE R EHIT R R
# — b fu 34 B 5248 B (steroid-related) sy 32 F M - HEEABHER AT —ER
Wk %05 % %6938 B iEb(Munck ef al, 1984) - #5 H Bl 82 3| AL 69 bm B A T H N T hm
R B Fooh A R 0 A A A Fhdo ) £ TP IE H (Brunetti er al., 1995) - £ AR E
B & saikosaponin-d &4 % B 8 1F F 4% & R Fo & ik &9 ¥ ' #A B] B2 -dexamethasone
#8 tb#% - Dexamethasoneff 3| A2 &4 ta B 8 2L iR K fm B 4R, TdT-mediated dUTP
nick end labeling (TUNEL) #v DNA laddering % % 7 4 #1 & 3 & 45 di 2L
dexamethasone & 32 M1 myeloid leukemia % f8 € 7 /> (down-regulated)¥7 %] 8 © %
B -bcl-2 Foi i A A B- baxth £ 12 & €38 hobcl-XL & % F(Lotem & Sachs,
1995) = Proto-oncogene c-fos .#% #k % fvdexamethasone 3|#&murine T—lymphoc;&es
&y ta i B % M (Pruschy et al., 1997) - X% 5 # R 4% #ldexamethasone € 3% /v
53 mRNA F03% b c-myc $2 bel-2mRNA s &R E R d F4HREIHE TR
6942 & » #~dexamethasone A A H K Bl &91F A # & -

4 E 20 #Ar%E PHsaikosaponin-d & 3 H] AFECEM ik B EKDNA & & 3E 5] AL
tm B A< » B sbsaikosaponin-d $§ & BN E A AF R R G B ERAEILIBIE LN
TR AR RE 0 3B 9T & 45 R B4 89 %% 47 4] #] (immunosuppressive) &L X # 4
(anti-inflammatory agents) & #i3& ° #41 K 5 4 F 88 7 saikosaponin-d | A€ &9 fa A8 7]
A PR 9T 45 B4 45 o 38 Juc-myc$ip53 mRNA #oi& Y bel-2 mRNAZLE MR o #
A annexin-V ¥t &, » #1794 #.saikosaponin-d4£ 1 0 t0 10" My A E T R{EE€ 7] Aeta
Fa AT E R R R % o A GRS ARAR AL - 1B R SRR AL e iR Ao B A B
Hiih B A B T AR B LB R EA R 8 @AF A S A Rm A TR E
B e B2 B R

BAEEM A EROEA TR B2 — RRGHBEHIFERA  THE
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T AITRF AL R R B R MK R C oA BIE 5] B AT Bk 45 5 Rk 7 -
REH X BB R RS S B EHA DR e AT A
& RVNAHLEBRER LT BLADLE -

B Yooetal R AR S B A 5% (HBx) 6924 » 4340 TGF-BI
#&BR > MRA TGF-Pl £ B A XA EAmil e Bl s v EE2 8 ke
(Yooetal., 1996) - B 1gM B R AF %X 5% A (Liuetal., 1999) ~ 12 C A X3 A
(Roulot et al., 1999 ; Nelson et al., 1997) - 12 1% &M AF £ 5 A (Zhang et al.,
1999) ~ A2 4t (Liuetal,, 1999 ; Tsaietal., 1997) - $E B M AF £ & (Nakamura et
al.,2000 ; Miwa et al., 1997 )+ % T #2. 82 %] TGF-B1 #4 protein % mRNA kX & £33, »
BEFR1F B i > Bt TGF-Pl THARETAHME SMREE RS
B2 AR AT R S AL BT A AL » % T4 % (interferon-a) 4 #i@%% » B TGF-B1
6 BB BA T ¥ (Grungreiffet al., 1999 : Tsushima et al., 1999) o

TGF-pl A — 84 X REH M4y 4= Bt % (cytokine ) » =T 4k 4w i 51 % K
(extracellular matrix, ECM ) &4 gk $1384% At A 69 4 & (Milani et al., 1991) -
ftaditmo it B Y > HEE L6 A 6 (Singer and Clark, 1999 ) « {22 » 3
B EAL 0 B ik s AT 41t £ EAFAE4L (Border and Noble, 1994) 14 & 3]
AT tm A ey sE v (Patel et al,, 1998) - MmAFta R ey £ » SL2F S AFRA S 25 LA
A oh sE 2 1L K Z 148 M (Patel and Gores, 1995 ; Alison, 1994) »

Bt > JAF1E A TGF-Bl 7 ASART Bh oY tafietk Hep3B 3l Aetmpa A » E4F
—EAEAR > RIFERBIEAGHRTER - SRET > LRASWTH I
TGF-Pl frslietympe AT - ATAZEFPHRAL » RMEL SBEZRS R
S #r o £ % > gentiopicroside £1 baicalein T 3p#%] TGF-B1 &9/ A > o st T 2R A HE
WEERT Z e dpHl4a B B4k B - ™ geniposide B2 F /£ A - B baicalein #54k A 3%
L3 K% gentiopicroside - B gbif R fE BEAE B AT ;5 T > baicalein B & ¥ 24 2R
Do EFTBRBEMBY (BANEE > 1988) e T P E X HLABAUF LM ER
ZHEBARM  EFXTE LEFXATER ABEHFHRRR, PHTT
*® % % baicalein ¢ € &1t - MM B ELR  HTAGHMERERE K -

1. O Ak gentiopicroside 30-60mg/kg/day # /|- & (mice) » =] 2 540 4] CCly ~
lipopolysaccharide ( LPS) /bacillus Calmette-Guerin ( BCG) ( Kondo et al. ,
1994 ) #1 D-galactosamine/LPS ( Hase et al. . 1997 ) FF 3| AL 69 AF 25 B M -
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% 1&AT o € 46 #(GOT ~ GPT) -

2. /NS H B & F 5 hepatocyte growth factor (HGF ) #i #4& TGF-B1
B EEMEITRALEN - EFAREFBE P THRKE baicalein
baicalin /74 (Onoetal.,2000)- B85 H TEET » D ERAFH B
A4 bER THe £ 2% B 4 baicalein 8948 A (Inoue and Jackson ,
1999) -

3. %k 4K geniposide i 7% & 7% TGF-B1 4946 A » 12444%F:x & 49 & Yamamoto
et al. Z:38, in vivo ¥ & ¥ » geniposide 2 A £ O BREF » o T H#p %] &5 Fas 3]
ARG BCHER o Lp i 4B &2 0 @ geniposide 3 P fa B K AR
A& genipin » Al BH A ORKEH ETIPHHtafe A T/ER - #A
genipin + & A E &K 2 &4 ( Yamamoto et al,, 2000) - H Wang et al.

(1991) # 3 K & U BR geniposide £ 4 = X FIRAF/E A » TR &R D
aflatoxin Bl ¢48F &M - Bk AR EE L § i — F &R geniposide &9
K A% & 4 genipin © & F 7 & #dp#] TGF-Pl 5| R eympp AT -

ChomB AT EEH BN ERENEnSa - AP RERHX
cysteine proteases (caspases) #)7E4b o ¥ % 7 B)VF F H ] &4 4 B 8 ) R 3
1% 48 @ 2R 14 F) 85 M5 1L caspases (Wyllie, 1997) - H¥ B AT Ak » &K H &
# X ) & A 3R caspases ( Thomberry and Lazebnik, 1998 ) £ ¥ caspases-3 &)7& 4t »
Rk EEENA L AT 4iTE (Stennicke and Salvesen, 1998 ) - M
H K %94 TGF-B1 pr3l ey tm i < F (Inayat-Hussain et al., 1997 | Hung et
al., 1998)° AE B XINHBEE  £3% 4 TGF-P1 3] 444 f /4 = gentiopicroside
baicalein #9344 m B B —1E A ¥ > % 7T & 8| caspases-3 J-4T 44 7& 138 fo ik b o
HAa M4 A 0.94 > 855~ caspase-3 42 TGF-B1 A7 3| AL &4 apoptosis $ig &b o ¥ 5
A byt anti-apoptosis 693 & & T4 E + 5 E R4 A & ° Br caspases-3 #7751L
EATRBEXT » THRHPEPT@BRATH AL - 5 KN EEHGREL
caspases Jf H 48 H & o

Alisol B monoacetate $1 saikosaponin-d & & % & i s Hep3B tafg gyt © 12
% % 69 /5 4% %) % 7R 5] 44 - alisol B monoacetate & 4a i F M 8B Fo » F R REET
Mk Biafg%E %k Annethin-V > 33 A% fe A< (apoptosis) #9%ET °
M saikosaponin-d M IE— | \B§ - Bp@dlittefo HE 0 Hmpn it R ¥R 69RIF S
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&% ¥ » % propidium iodide » # 7] % % S35 (necrosis) #9 7 - Fl4E i, -
saikosaponin-d /£ HAb A SEAT & tm Btk ¥ » TR H ta B E4 » 4ot HuH-7 tafdk &
& ik ta R 5L (Qianetal, 1995) 5 42 PLC/PRF/S & HepG2 tmBtk ¥ » &-dp#h
4a i 4 Kk (Motoo and Sawabu, 1994 ) -

BEAREBRASMETR T » 538 saikosaponins T & 2 2L £ 12 HAF £ & CCL
s D-galactosamine 3] A2 89 &1 - K551 8% 4 F saikosaponins /)~ 4 48 i%
3EA KL EARSAFAE GOT ~ GPT -~ y-globulin 3% 2t & (4 3 54 8150 4
F B, WAEFE 0 1990) - f& 35 4% # 419 3% 8] saikosaponins £ in vivo & in vitro &4k F
KB TheH -

(1) Human hepatoma cell line #2 Primary human liver cell &5 K ] o % 2k #% 119
R R SACRMFERLE T A ta b o) I /% fe B8 4m fO % > 12 & 3F
saikosaponin-d JF F &K * FETUREC TR A —F EHF LGB EY -
4t human hepatoma cell line # - saikosaponin & & # &8 & RipHlta o 4
£ (Motoo and Sawabu, 1994 )

(2) saikosaponins % E# A B R A AR B T ARAFAER o Bk » 38
in vivo & in vitro 8945 K [E) - B AT 445 3 saikosaponin a f£ 85 B R
KRB EFRES M H RE EE A A R4 (Fujiwara and Ogihara, 1986)

A5 BRBEIEN ZZRAM T BrE 5 300 ug/ml 698 B » 1 Rk Rt
AR THER ETRBLOF BT AEFHEYAE B 25 TE,
REE TE,RBE "H, REBRFEREHZE  FRELeEYHH R A
T dpptbeh @i T3, R LAHRARBEERAZEY - Bk RFLHEE
TERF G RAF B P 0 4K T A M saikosaponin-d HM 2 T4, # > @k R &
TR E—FHHAE -

Fr bz #F 0 alisol B monoacetate =] # d#p#] &5 LPS #1|:4% &9 E °% 4= B nitric
oxide(NO) &4 s (Matsuda H., 1999:Kim NY., 1999 ) & ¥p 444 4% &4 /% 1t( Matsuda
et al., 1998) A i | H 4 % #4946 A - Saikosaponins 7F 7T 4& &5 ¥ %] cyclooxygenase
#2 lipooxygenase 7& M 0 R ip#|E Pt B ik 4 platelet-activating factor ( PAF ) »
M #7223 in vivo &, in vitro % & 4 X 1% A ( Bermejo Benito et al., 1998 ; Recio et al..
1995 ; Nakamura et al., 1993 ) B H S 4%l m &+ 516948 /7 (Ushio and Abe,

(o)
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1992 ) o =, #F alisol B monoacetate #1 saikosaponins £& 8 B% /5 AT 55 74 #& AT 55 X 89 3%
R EARARBAAABIPH et AR AMMEEGREEERMR.

TGF-B1 £ m vivo 3, in vitro £ & — AR & e AT dm it A R AP ] B TTRIEE
TR S E A AT tm B B 093842 o B AT 2 ECM #4938 o ¥ Bh 5 O
BREE o ARfn 0 LIS ATRUER T 0 woRMAFXE  TGF-Pl 9FARMARX
i) oA aSESEtRIrFITtaiet &k M B4 T ATBAAE AT A
JBF4ap > Hpd) TGF-Bl 3l ey i tmp < » HWAFRE X HEL - B €A
R - AR BMBRERBEEFZALEnT R FRRGHA
gentiopicroside #1 baicalein % 7] & 2 ¥#p#] TGF-p1 3l edytmfe B« - BB HI4E
LA RIEBIT FT 4% ROERBBZ— -

BN — P 0 &AMEA TGF-B1 4 Hep3B tafp 3| L taf AT HI TR
B REERBETFALEIZEAANAT A ae ATl - AR
1B VF A B 3% A RERE B AT 506 AT KR A E R M2 —GE SR 3 — 30 ) - £
&7 MTTdata %31 baicalein 9] 24 % 2 #p#] TGF-B1 %’l#&%?mﬂ@ﬁt  BEEASIR
(100 uM) 8% " baicalein ¥ hutm i iFES o N BB GER 0 BATRAE
B b, R AT 4a 45 3T baicalein &9 F A #4#% ©

€. 40 baicalein & & —# LOX Hp#| & - € ¥ Hld g LOX # 1Cso % 0.12
uM » @ipH] COX #5 IC50 & 830 uM (6917 4% ) (Sekiya and Okuza, 1982) - #t
LOX zip#l £ &2 12-LOX #2 15-LOX (Ghosh and Myers, 1998 ; Nishio and
Watanabe, 1997 ) A%84 =4 LOX » 5-, 12-#1 15-LOX » fp LOX &9 & fE » 3T LLEL
BMAMFEN THOR  PHEROSHBARS BE RV ALOT R #
P8 915k & 1R & 24 (Brash, 1999) - LOX #5X.3# & 4 % HETEs (Cho etal,
1991) > # HETE &ysh4eik % Mt A R BE & > AT TRET
12-HETE #2 15-HETE A wmpaig £ 44k R > L0 % FF A tafe (Nishio and
Watanabe, 1997 ) » &8k P9 A& 4= 6 ( Setty et al., 1987 ) » BLgk 4 5 %= f8 ( Kiran Kumar
etal, 1993) #h & k& 4mp (Maddox etal., 1991) Sk 42 b & e (Lyszetal,
1994) & in vivo # 4 k2 A k& A taf (Chan et al, 1985) & THEEZ - 21
Smith et al. %3 12-HETE £ £ F £ # k- F B mie i R B & B mle ¥ A IR%E
By AMER > @™ 'S-HETE A #& 2 (Smith et al., 1984) - 7 ob > f£ ASABE B AT 08
Alsm g, ¥ > 5-,12-,15-HETE % TH#p#l i g £ - B o if & SAAK > HpHI A B 38
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(Brinkman et al., 1991) « 42 & #/v A LOX X #t4% » 12-HETE # 15-HETE 372
# % | 1 baicalein MR 9/E A » BP R Gib sk fm B AT - £ BRA R EMERA BZT
2 HAEEARBGMAG B BRI 30 nM($IE K 5] )% 3% ho 2R 300 nM>
EEtmE A NET THRELNE SAGI AT LHFAMEZLR
42 12-HETE Ao A baicalein 2 TGF-B1 K% » sA#kr LOX #1 K46 815 8k o
R4 Fl4E A > 122 - baicalein i& B /F M A iR B £ BIR K > £ MR P 37
LOX R ¢ ICs0 2 0.12 uM » f2 A$ERs B %% £ 8¢ (Kischetal,, 1997) R XA B K&
%7 B i B %3k a5 (juxtaglomercular-like cells) § - baicalein 1uM WAl %A
#p#| angiotensin II A7 3| #¢ &y 12-HETE # /v (Antonipillai et al,, 1989) - B LR K
#7 TGF-Bl 9 A R 2R A EMBE - Bk 75 kR TGF-B1 514 89t J R
= » %2 baicalein #9414k Fi & 4 & LOX R ¢ ©

Cytokines (4o TNF-a) & growth factors 4& in vivo %38 % a4 Af 4w s & - £F<T
LA ZE 4T 4w e 32 4 14 B 8 (Michalopoulous and defrances, 1997 ; Fausto et al.,
1995 ; Thorgeirsson et al., 1998 ) - Growth factors (4o IGF #1 EGF) R{2ZXF 4%
% B F ( mitogenic factors )’ 4& in vivo 2, in vitro 7§ T £ 3% fm o 7L T ( Baserga,
1994; Michapoulous and Defrances, 1997 ; Fabregat et al., 1996 )oHung et al.(1993)
$5 insulin ( 107 M) o7 545 2408 TGF- 1 (6 ng/ml) 218 48 1\8% » % Hep3B
4 f.FF 3] 42 4 %@ B2 8 < © IRS-1 (insulin receptor substrate 1) % insulin/IGF receptor
tyrosine kinase activity #9% & * 7F TEixE S tap A & (Sasakietal ,1993) &ip
#] TGF- 81 # Hep3B tmfa 3| e shmpg A< » BF] 85 % #] MAPK 2 PI3K &y7&1t
( Tanaka and Wands, 1996 ) - Epidermal growth factor (EGF) #1 IGF #afst » B4k
3 & PI3K iz ERK 43§ 2] %] TGF- 81 # X ST 4= it 4 4m ffs J8 < #F A (Robert et
al,, 2000) - @ TNF-odp#] TGF-B1 Fr3l e K @ ATt e AT » & %8 PI3K -2
2 5%{t 7 ERK & P38 SAPK (Robertetal,2000)- 2R LXK TR » KITER
baicalein &40 %] 4= i /8 — & A %2 growth factors $3 & cytokine #A &4 1F A #%#] & [
K £ 4 & MAPK cascade, PI3K # p38 @ R 4 »

A PKC ftmpat A B e YR EZHAL  THE@REE (Rind
and Whittemore, 1999 ; Lee and Yea, 2000 ; Piacentini et al., 2000 ; Yano et al., 1999 ;
Yoshiji et al., 1999 ; Lijnen and Petrov, 1999 )~ #7.3% £ ( Takahashi et al., 2000 ; Kruger
et al., 1998 ; Shizukuda et al., 1999 ; Sun and Rotenberg, 1999 )~ 4 i 416 ( Wang et

(V9
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al., 1997 ; Macfarlane and Manzel, 1994 ; Myklebust et al.,2000 ) - 4 %] 4= # 25-1&
(Dlugosz et al., 1994 ; Taoka et al.,1990 ; Rind and Whittemore, 1999 ) ~ 4= /8
( Pongracz et al., 1999 ; Li et al., 1999 ; Basu and Akkaraju, 1999 ; Yahata et al.,

1999 ) ~ 34 4m B2 /A ( Amin et al., 2000 ; Gomez-Angelats et al., 2000 ; Balci et al.,
1999 : Leirdal and Sioud, 1999) - £ 24 » 8 R & & TGF-Bl 5l e thtafo AT ¥ X F

A PKC #4541 - & X453 PKC 4 #| | T ;A © 2 ¥4 TGF-B1 4948 M » {12 % PKC

EALBIRAKRE B SR E S kit TGF-Bl 894 A - B sk & 4132 5 42 TGF-BI
laethtmfa B F o PKC # 8 € 26 ¥ ¥ (modulation) 2 A& > mkELE
(essential ) A & > THEF B E E L9 B F (factors) SR 3 IE TGF-P1 &Y

£/ °

B CBR R & 45 th TGF-B1 i & 4 &%= A 82 ROS # M (Sanchez et al.,
1996 ; Ribeiro et al., 1999) « £ A% K%+ » #4785 % 5 TGF-B1 4 Hep3B fa
B b A3l A2 e HyOn £ 4 0 474531 baicalein 2B B LB € & A A 4) HO,° ]
8% 4,4 {& A dihydroethidium (DHE) #.% superoxide » 4 £ 87 R #% % TGF-pl
% baicalein %k € & % superoxide (#3454 7)) Bi# TGF-Bl #1 ROS &4 ff 14 -
4,3 % TGF-B1 42 Hep3B i+ # 4 ROS &5 8 A7V » m&# DCFH-DA #&8&
P o B i Trolox (AGEM4He4) % BRE 3 mM 45 R 42 i TGF-B1
91ER » ®A1 8 TGF-Bl Fr3l et mic B 8 ROS 2 F R K M4k -

BATCLEHIE S XpRER > H0, €41 NFxB #7541 (Schreck et al,
1991 ; Meyer et al., 1993 )~ f£ i 42 £ {55 3%, baicalein A & £ 40 ft ¥ & & 4 H,0;
@ B # 2 NF-«B #4751t 5 TGF-B1 B € #p#| NF-xB 4t > HAvA baicalein Z %
Bp k48 NF-xB ;&1 « B & NF-«xB 4 #p 4|42 8 A ¢ 494k A (Cahir-McFarland et al.,
2000 ; Kim et al., 2000 ; Kawai et al., 1999) » B iffmf ¥ & & FmiaF s 69k
B (Arsuraetal., 1997) - Bk > 3#3 TGF-Bl Ar3ledhmp AR X 2R E S
¥p#] NF-xB #4:& tf 4 - Mk & ROS &9 & £ » B Arsuraetal. (1997) &4
R, TGF-B1 #e £ R ey E¥ Mtk & ¢ > B s NFxB 647316 @ §BUAT e
JA 1t o B baicalein 2 Af s s dp 4] TGF-Bl ¢4 A 2B A7F4L 7T NFxB-> ML T
TGF-B1 Ff 5| Az ¢ bm B B = » HiAri4o 48 3, catalase 7 % 35 7 & &9 NF-xB /&1 - 3
Kb R A4 H] 0 {24 baicalein £ A AT O, THACHIMREFRAF M - F
BEFEFAECHM Y HERABIENFB AR EFEFE-FTHE -



FBREEEM(AVmM) .k Rmp AT eR 22— (Marzoetal., 1998) -
AH L@ S TEES » kophft it (Castedo etal, 1995 ; Macho et al., 1996) -
T4t ~ B tafe, (Zamzamietal.,, 1995) ~ Af A6 (Zamzamietal,, 1996 ) ~ & &, 4
1 &4 iE 2 4m B gk (Decaudin et al., 1997 ; Metivier et al., 1998 ) - £ & 32 TGF-B1 &4
P THREIRAMEKEGAYM 2 &KX > A wARRE T FI1Riae
complex I &#p 4% (rotenone ) » & #ABAp#| TGF-Pl Ar3lAeehtm it A v (HAE K
5I) > FAALRAE B TGF-B1 3lesimpATA M - EREBA L E
K baicalein &8 & T ¥k 18 TGF-Bl £ A Vm & %6945 » £ 5k & 5 baicalein
AFEP &3 ARRBAAYM REAEA » BERZLZRE baicalein ft 7 &3¢ H
e BTSRRI R A4S KA baicalein ¥ hlta e B CHER B E 2R Al
AW T LA EIL T NF-xBr Bt A A A Um e & » 2275168
NF-«B T A4 4] A Um R ety - Ri& > AESHREKMERFR -
B AT A L& U Bk 3R ¥ - peroxisome proliferators €751t NF-xB » 1 & 42 i AT fm i1 3%
4~ BRig#lmpp A e9tE A (Golletal., 1999 ; Roberts et al., 2000 ; Hasmall et al.,
2000 ; Rusyn et al., 2000 ; Yeldandi etal.,2000) @ B E &F 48 K3 A UVm & %

(Zhou and Wallace, 1999 ) » 4, % £ peroxisome proliferators &3 EF & F » AV
mégfkERREZ @G AT @AY EL AL - M baicalein £ peroxisome
proliferators Z fI &y Mt A RBE R F R~ T I TRREL -

M7 baicalein ¢y fc L fmind keFEG H @ > AFIBATALL > KK T R
3, baicalein 4 42 it %% %= i A < (Ding et al., 1999 ; Ikemoto et al., 2000 ) #1Hp#] 4=
B3g 4 948 B (Kuntz et al., 1999 ; Ikemoto et al., 2000 ; Huang et al., 1994 ) - £ &
LR AR tm i B o182 KP4 38 baicalein 2 T AR e £ ML CHMER X
sh o BRARE @B ALGER  BHAEA MIT ARE ~ R ko4 be
A8 ~ [ H]-thymidine # A% > 45 T 5 R tn o 38 o % DNA & a9 1EH &
% # X BK P baicalein £ E Y AR Bkt FFAET A EREE
£ty B ( Matsuzaki et al., 1996 ; Motoo and Sawabu, 1994 ) » {2 & fr{$ B 978
A 185~370 uM> JE ¥ ¢4 % & invivo U F & -F R THaEEE| - R &> f£ Hep3B
tmfa P > BP{EE A 300 M 89iRE > TR B R e A FR o LAY
FRZE LSRN LR AFREARNOEE A RBAMETEH
{& A primary A fa f & in vivo e BRE kiR A R E—FEFT 2K 4
BT ETREBMA IO REAR IR QRAERE  TiooRHEHITFLZ
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FEAMz— o AT BT B e R R W o B BT K
KT > ikt ERURFHAR - ST ARHE (HAHFF 0 1988) ¥ &
7 T RAIHE I F Rk o




& B OE R

B iE R K IEA R A AT G H N TGF-B) A3l e AT tm b A< K FRE 1%
B BHEHRGIREEEEMRAN T ' gentiopicroside # baicalein 7 % 230 4|
TGF-B Fi 3l 42 ¢4 4 fg 4 ¢ > geniposide %% 16 A » @ alisol B monoacetate $1
saikosaponin-d B| A @i &M - 2 & > mA Y eEFHEEA KE » alisol B
monoacetate ¥ £ & 3| #e mjo B > saikosaponin-d 8| 3| AL tmpRIBIE - H F -
baicalein Bl 2 ATHFATEREIERL  ERACHREEZEZRAHFL
NF-xB & nuclear translocation ° B ¢t + #EA& /8§ AT % 69 47 AT 15 A J& 3% & B baicalein
R ey
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B~ %

B — saikosaponin-d &34 4%

= saikosaponin-d # CEM%s e DNAS s &7 % % » DNA synthesis were measured
by uptake of tritiated thymidine. The control value for serum-induced [3H]thymidine
incorporation in the absence of test compound was 9,205+945 c.p.m./well. The
inhibitory activities of the test compounds are expressed as a percentage of the control
values (% of control). Each point with vertical line represents the mean and s.e.

mean (n=5).

= saikosaponin-d#} 4= f 75 5% /1 9 %% Quiescent CEM cells (basal level, 2x10°
cells) were stimulated with serum. After addition of serum for 48 h in the absence
(control level) or presence of test compound, the cells were harvested and their
viability examined by trypan blue dye exclusion test. The number of viable cells was
estimated using a haemocytometer. Each column represents the meants.e. mean

(n=5). ". P<0.05, compared to the cell number in basal condition (basal level).

v9 saikosaponin-d ¥ CEM %= B B < /5 | & %tk ©  Quiescent CEM cells were
stimulated by serum in the absence and presence of test compound for the indicated
time periods. The percentage of apoptotic cells untreated (control) and treated with
saikosaponin-d for 12 ((J), 24 (), 48 h (M) was analyzed by flow cytometric
analysis of propidium iodide-stained cells as described in Methods. ~ The effect of test
compound was compared to that of 3x107 M dexamethasone. Each column
represents the meants.e. mean (n=3 or 6). #: P<0.05, when compared to the control
value (without test compound) for 12 h treatment. +: P<0.05, when compared to the
control value (without test compound) for 24h treatment. *. P<0.05, when compared

to the control value (without test compound) for 48h treatment.

B £ CEM %= i & annexin-V/PI# & & - CEM cells untreated, and treated with
saikosaponin-d were perfomed PI and Annexin V labeling as described in Materials
and Methods. The lower left quadrants of each panels (Annexin V'PI') show the
viable cells, which exclude PI and are negative for Annexin V binding. The lower

right quadrants (Annexin V'PI') represent the early apoptotic cells, Annexin V positive



and PI negative, demonstrating cytoplasmic membrane integrity. The upper right
quadrants (Annexin V'PI") contain advanced .apoptotic cells and necrotic cells,

positive for Annexin V binding and for PI uptake.

B > CEM#fe ey TUNEL 447 » CEM cells treated with (a) 10® M saikosaponin-d
and (b) 10° M saikosaponin-d, (c) 10* M saikosaponin-d, and (d) control, untreated
with test compound, (e) treated with 3x107 M dexamethasone were taken through the
TUNEL procedure. TUNEL-positive cells were visualized using a
peroxidase-substrate system as having brown nuclei and counter-staining with methyl-
green revealed green-blue nuclei. None of the nuclei in untreated cells were
positively labeled for DNA fragmentation, while a large proportion of the nuclei in
10” and 10™* M saikosaponin-d-treated cells or 3x10”7 M dexamethasone-treated cells
were TUNEL-positive. Bar=12 pum. Similar results were -obtained in three

independent experiments.

+ Electrophoresis of fragmented DNA in CEM cells. Genomic DNA was
isolated from untreated (control) cells and cells treated with saikosaponin-d or
dexamethasone for 48 h. DNA fragmentation was evaluated by electrophoresis.on
agarose gel containing ethidium bromide and photographed under u.v. light. The
DNA ladder was detected in cells treated with 107 and 10™* M saikosaponin-d. The
effect of test compound was compared to that of 3x10”7 M dexamethasone. Lane M,
¢ X174/Haelll DNA size marker; lane 1, untreated control.; lane 2, treated with
10° M saikosaponin-d; lane 3, treated with 10° M saikosaponin-d; ; lane 4, treated
with 10™* M saikosaponin-d; lane 5, treated with 3x10”7 M dexamethasone. ~Similar

results were obtained in three independent experiments.

B /\ saikosaponin-d #CEM % c-myc, p53, #v bcl-2 mRNA &R EHHE >
Quiescent CEM cells were stimulated by serum in the absence and presence of test
compound for 12 h. The serum-stimulated test gene mRNA levels in untreated ([])
and treated with 10° M saikosaponin-d () or 3x107 M dexamethasone (["]) were
analyzed by RT-PCR amplification as described in the Methods. Amplification
products were separated by agarose gel electrophoresis and visualized by ethidium

bromide staining. The signal intensities of test genes and GAPDH were quantitied



using image analyzer, and the changes in the signal intensities of the test genes
relative to GAPDH were calculated. Results are expressed as percentage of the
control level without test compound (% of control) (bottom of figure) (n=3); the
corresponding electrophoretic patterns of PCR products are shown at the top of each
panel. Lane M, ¢ X174/Haelll DNA size marker; lane 1, 4, 7, control without test
compound; lane 2, 5, 8§, 10° M saikosaponiﬁ-d-treated; lane 3, 6, 9, 3x107 M
dexamethasone-treated. c¢-myc mRNA level: lane 1, 2, 3; p53 mRNA level: lane 4, 5,
6; bcl-2 mRNA level: lane 7, 8, 9; lane N, negative control, no RT. Each column
represents the meants.e.mean (n=3). : P<0.05, when compared to the control value

without test compound.
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Fig. 1-1. TGF-B, #& Hep 3B #m i ¥ 5| AL &4 4
BB — B A5 . Cells were incubated in the
absence (A and C) or presence (B and D) of
medium. Then, cell morphology was observed
using a regular microscopic stain (A and B) or
immunostained with annexin V (C and D) for
the detection of apoptosis as described in
Experimental Procedures.
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Fig. 1-2. TGF-B, feHep 3B #a i ¥ 3| AT 44 4= By 8 1
. Cells were treated with TGF-B, in several
concentrations, and then the apoptotic response was
assessed using MTT assay (A) or flow cytometric method
(B) as described in Experimental Procedures. Data are
expressed as means=SEM of three to five
determinations.
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Fig. 1-3. REREE AT Z # 7> TGF-B, 3] A2 fm B B T 4F
Al % 2% . Cells were preincubated in the absence or
presence of various concentrations of Long-dan-tan,
and then cell apoptosis was detected using MTT
assay method as described in Experimental
Procedures. Data are expressed as means &= SEM of
three determinations.
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Fig. 1-4. EEERZHEE ATt Ta/EmR. Cells were
preincubated in the absence or presence of gentiopicroside (300 uM, C),
baicalein (100 uM, D) or geniposide (300 uM. E) for 30 min, and then TGF-
B, (10 ng/ml, B, C, D and E), alisol B (50 uM, F) or saikosaponin-d (5 uM, G)
was added to induce cell death. The cell morphology or immunostaining
(Inset) with annexin V (green fluorescence) or propidium iodide (orange
fluorescence) was detected as described in Experimental Procedures.
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Fig. 1-5. JLAEIG AT & £ 848 %
bt e A . Cells
were pretreated in the absence or
presence the indicated ingredients
for 30 min, and then TGF-B, (A, B
and C) ([J, 3 ng/mland I , 10
ng/ml), alisol B monoacetate (D)
or saikosaponin-d (E) was added
to induce cell death. The cell
survival was measured using MTT
assay method as described in
Experimental Procedures. Data are
expressed as means + SEM of
three determinations (each in
triplicate).
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Fig. 1-6. FEREEAT 5 ¥ & £ & A s f0 $H7 caspase-3 FMHZ B E
Cells were preincubated in the absence or presence of the indicated
ingredient for 30 min, and then TGF-B,, alisol B monoacetate or
saikosaponin-d was added for 16 hr and cells were lysed for the
detection of caspase-3 activity as described in Experimental Procedures.
Data are expressed as means + SEM of three determinations. *P< 0.05,
*¥*P< 0.01, ***P< 0.001 and # P< 0.05 as compared with control and
TGF-B, alone, respectively.
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Fig. 1-7. %= pa B ¢4k B $2 caspase-3 7& 6948 B +E. The
apoptotic effect of gentiopicroside, baicalein and
geniposide were examined using MTT assay method.
Then, the apoptotic index were correlated with the
caspase-3 activity as shown in Fig. 6. A good correlation
coefficient of 0.94 was obtained.
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Fig. 1-8. Alisol B monoacetate 1% i %= 2 38 #7 84 &
47 . Cells were preincubated in the absence or
presence of alisol B monoacetate for 24hr, and then
cells were washed and harvested for the detection of
cell cycle progression using flow cytometric method
as described in Experimental Procedures. Data are
expressed as means + SEM of three determinations.
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Fig. 2-1. Baicalein ¥ TGF-B, 3| fethtmfe Atk B 2 B &
Cells we-re preincubated in the absence or presence of
several concentrations of baicalein for 30 min, and then TGEF-
B, was added to induce cell apoptosis. The apoptosis was
measured using flow cytometric method. Data are expressed
as means = SEM of five determinations.
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Cells were pretreated with or without baicalein, and then vehicle or TGF-
B, was added to induce the changes of Ay, as described in Experimental
Procedures.



50 ;

40 -

30 1

20

Apoptosis (%)

10

. Bl mim wmim

Control 15S-HETE 12-HETE
300nM 300nM
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Cells were preincubated in the absence or presence of
12-HETE or 15-HETE to induce apoptotic response.
The apoptosis was assayed using flow cytometric
method as described in Experimental Procedures. Data
are expressed as means £ SEM of three determinations.



Apoptosis (%)

TGF-B, (10 ng/ml) - T + + +

Baicalein (100 uM) - - T + + +

o-Hydroxyfarnesyl- - - - T - -
phosphonic acid (10uM)

PD098059 (30 uM) - - - - + -

1
L]
1
}
)
+

Wortmannin (1 uM)

Fig. 2-4. & F&3p+#|#| ¥ baicalein #p#| b BH/FRA X B E
Cells were pretreated with or without a-hydroxyfarnesyl-
phosphonic acid or PD098059 or wortmannin, and then TGF-j,
alone or TGF-B, plus baicalein was added to induce
apoptotic/antiapoptotic effect. The apoptosis was determined
using flow cytometric method as described in Experimental
Procedures. Data are expressed as means = SEM of four
determinations. *P< 0.05 and #P< 0.05 as compared with
control and TGF-J3, control, respectively.
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YER Z % %. Cells were pretreated with or without
SB203580, and then TGF-B, alone or TGF-$, plus
baicalein was added to induce apoptotic/
antiapoptotic effect. The apoptosis was determined
using flow cytometric method as described in
Experimental Procedures. Data are expressed as
means = SEM of four determinations.
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Fig. 2-6. Baicalein #1 trolox #f 7ATGF-(3, 7] A2 4= AL /A
=~ x4 M. Cells were pretreated with or without
baicalein or trolox (3mM), and then TGF-5, was
added to induce the cell apoptosis. The cell apoptosis
was determined using flow cytometric method as
described in Experimental Procedures. Data are
expressed as means £ SEM of three determinations.
*P<0.05 and #P<0.05 as compared with control and
TGF- 3, control, respectively.
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Fig. 2-7. TGF-B, #1 baicalein 42 i 4= it B = 1F A 2%
% (Cells were incubated in the absence or presence of
TGF-B1 or baicalein or both for 4hr, and then the H,0,
formation was detected using DCFH-DA flouorescent

probe as described in Experimental Procedures.
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Fig. 2-8. B &4 B F+ NF-B &5 M. Cells were
incubated in the absence or presence of the indicated
agents, and then cells were prepared and nuclei were
extracted for the detection of NF-xB nuclear
translocation by EMSA technique as described in
Experimental Procedures. (Bai, baicalein; Cat,
catalase; TGF, TGF-$,)
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Fig. 2-9. Catalase ¥ 7 %o i@ 8 L S mXAFHA .
Cells were incubated with or without catalase for 1 hr,
and then vehicle, baicalein alone or TGF-B, plus
baicalein was added. The H,O, formation was
detected using DCFH-DA fluorescent probe as
described in Experimental Procedures. Data are
expressed as means + SEM of three determinations.
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Fig. 2-10. PKC #p#| % # 7 TGF-B A7 5] A2 &4 4= fL A
T~ VE B 2% %. Cells were preincubated in the
absence or presence of the indicated agent (RO, Ro
318220; Stau, staurosporine), and then TGF-f1 was
added to induce the apoptotic response. The cell
apoptosis was detected using flow cytometric method
as described in Experimental Procedures. Data are
expressed as means = SEM of three determinations.
*P< 0.05 and #P< 0.05 as compared with control and
TGF-B, control, respectively.
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Fig. 2-11. PMA £ Hep3B ¥ ki tafan A2 4R .
Cells were treated with or without PMA for 24hr
and then harvested for the detection of apoptosis
using flow cytometric method as described as means
+ SEM of three determinations.
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Fig. 2-12. Baicalein 42 # DNA & s 69 7 B . After the
pretreatment of cells with or without baicalein for 30 min,
vehicle or TGF-B, was added for 18 hr, and then [*H]-
thymidine was added to the cells for another 6 hr for the
measurement of DNA synthesis as described in Experimental
Procedures. Data are expressed as means = SEM of three
determinations. *P< 0.05 and #P< 0.05 as compared with
control and TGF-$, control, respectively.
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Fig. 2-13 & 430 812 &4 %] B| # 7 baicalein £ TGF-B, 4 i :8
HA 69 3B 15 A . After the pretreatment of cells with or without the
indicated agents for 30min, TGF-B, plus baicalein were added for |
24hr and the cell cycle progression was measured using flow
cytometric method as described in Experimental Procedures. Data
are expressed as means + SEM of three determinations.
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