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Prostate cancer (CaP) has become the most frequently diagnosed, noncutaneous neoplasm and
second leading cause of cancer-related deaths among men in the world. Thus, developing novel
treatment options for CaP has become an important medical need. The use of phytonutrient as
anticancer agents has gained considerable importance in recent years. Hibiscus sabdariffa Linne
leaf had been demonstrated to possess hypoglycemic activity and estrogenic effects previously. In
this study investigations were conducted to examine the mechanism of the anticancer activity of
H. sabdariffa L. leaf extract (HLE) and ployphenol-rich extract (HLP). In first year, MTT data
was shown that among three kinds of human CaP cells, LNCaP cells, an androgen-responsive
human CaP cell line, were the most susceptible to HLE/HLP (2.5 mg/mL HLE/ 250 pg/mL HLP
inhibited its growth by 50%), while not in PC3 and DU145. Thus, this research will be
investigated that the anticancer activity of HLE/HLP on LNCaP cells and their molecular
mechanisms. Our results revealed the cells presented TUNEL-positive morphology, and had an
increase in the distribution of hypodiploid phase after a 24-h treatment with HLE/HLP. This
effect of HLE/HLP in LNCaP cells might be mediated via the mitochondria (Bax/cytochrome
c-mediated caspase-9) and/or partially death receptor (FasL-mediated caspase-8) pathways. In
addition, HLP could induce cellular autophage via LC-3 signaling, and p53-mediated cell cycle
arrest. In second year, investigations were conducted to examine the anticancer activity of
HLE/HLP in xenograft tumor studies. When the nude mice were injected subcutaneously with
LNCaP cells, HLE/HLP resulted in inhibition of tumor incidence as well as serum total prostate
specific antigen (tPSA) and hemoglobin level. Notably, the HLE/HLP-fed mice showed
decreased tumor weight and tumor volume. HLE/HLP reduced the expression of VEGF in a
dose-dependent manner by immunohistochemistry. The data imply the potential effects of HLE
/HLP, which may be developed as an anti-angiogenesis agent. Moreover, the cellular levels of
Bax and FasL, and caspases-3 cleavage were induced by HLP more than HLE. This study shows
that HLP is a potent agent for CaP treatment through targeting apoptosis induction, achieving
tumor cell growth inhibition. In third year, the results of wound-healing assay and in vitro
transwell assay revealed that HLP inhibited dose-dependently the migration and invasion of
LNCaP cells under non-cytotoxic concentrations. Molecular data showed the effect of HLP in the
cells might be mediated via sustained inactivation of Akt signal involved in the up-regulation of
MMP-9. Our results showed that HLP exerted an inhibitory effect on the activity and the mRNA
and protein levels of MMP-9, but not MMP-2. The HLP-inhibited MMP-9 expression or activity
appeared to occur via AP-1 because of its DNA binding activity was suppressed by HLP.
Additionally, the transfection of Akt overexpression vector (Akt/ cDNA) to LNCaP cells could
result in an increase expression of MMP-9 concomitantly with a marked induction on cell
invasion. These findings suggested that the inhibition on MMP-9 expression by HLP may be
through suppression on Akt/AP-1 signaling pathway, which in turn led to the reduced
invasiveness of the cancer cells. Thus, our data present the first evidence of HLE and HLP as
apoptosis inducers in LNCaP cells and these findings may open interesting perspectives to the

strategy in human CaP treatment.

Keywords: prostate cancer, Hibiscus sabdariffa Linnaeus leaf, polyphenol, anticancer activity,

androgen, chemopreventive agents, apoptosis, autophage, cell cycle, metastasis, angiogenesis.
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% A ! acteonitrile ; B : 0.5% glacial acetic acid in water ; C : isopropanol ; 0-5 min 5 100% B ;
5-15min 3 5%A~95%B ;1522 min 3 1% A~965B~3% C; 22-24 min = 5% A~90% B ~
5% C ; 24-30 min 5 100% A > monitored at 290 nm °
= ~ e F Rl (Cytotoxicity assay » MTT assay )

@ # fmr (LNCaP ~ PC-3 ~ 4 DU 145 ‘% ) k& 9 % 107 cell/ml > 2 1 ml 2. k% % %
24 well microtiter plate 32 & > 4t » 2 kR H HLE & HLP> * J& 24 /| P> # "f medium ( %
Z ) 4e » Fremedium (7 7 %) §o MTT (0.5 mg/ml) 37°C ~5% CO, F & 4 | FF > # "f
medium ( Z MTT) 2 PBS washing » 4c » isopropanol #-% %3 4! » A& ODse3 nm © iR T4 7%
3ok o
= ~TUNEL jm®% ¥ k% ¢

TUNEL(terminal deoxynucleotide transferase (TdT) -mediated dUTP-digoxigenin nick-end
labeling) ¥~ & insitu 1 B] DNA 74| # e ;2 o § L DNA %A 2 pF> ¥ i § IR
xR DNA B B0 i5a 8758 en B B T F 1B 4R 3 <0 4 ik (modified nucleotides > 4
biotin-dUTP, DIG-dUTP g fluorescein-dUTP).% & % DNA %74] ¥ 753t 3°-OH ,% "R )
Bl DNA B % enp cho @ iefd i3 4Fsf it i3 & 7] DNA %74 7 424 Jf & terminal

P

deoxynucleotide transferase e it = * ¥ & {7 o 7 A #-w¥ 32 % 3° 6-well chamber slide # >



A 5 4x10°/ml> w2 HLE & HLP {8 > 12 PBS i 2 = {8 40 » A7 e ¥ 2 7 2k (2%
paraformadehyde in PBS, pH74)*" 2 E*F F & 1 /] EE? 2 {6 f 1 PBS k- & f8 s
permeabilisation solution(0.1% Triton X-100, 0.1% sodium citrate) ¥ >~ 7k & i 2 4 45> 2 f
permeabilisation solution s 12 PBS "F # = =x {4 £ B » TUNEL reaction mixture(terminal
deoxynucleotidyl transferase from calf thymus (EC 2.7.7.31) in storage buffer, nucleotide
mixture) » #- chamber slide *x » ¥ ;&g + ¢ L ¥ » 37°CFf #118 1 incubation oven ¥ #¥
K E R 1P 2 igE 12 blocking buffer (0.1 % Triton X-100, 0.5 % bovine serum albumin in
PBS)ifi% 3 =1 b KEMETER -
= -~ & 3 8% (Western blotting )

BARE e 3P F9 (cell lysate) o fz f fm?e > 4c » RIPA buffer £ 3-v fi¥ & $r|H|
('sodium orthovanadate ~ leupeptin 2 PMSF) > 20 CT™ 2 30 #4852 {604 CH @ 4
s (10000 xg) 10 A 48 #7181+ Fi% 9 & celllysate » ¥ 35733 -70°CH# * o &7 &k 5 18
F-v T_EF > &30 ul cell lysate #r » 1 ml coomassie brilliant blue G-250 > &3 F T~ K 1 &
48 > J1* Coomassie brilliant blue G-250 ¢ fri-v Fo & 2 FF 245 &4 >+ £ 595 nm

— $* 2 vx K {E > 12 Spectrophotometer ( HITACHI U-3210) 2. ¥ 5L sk ¥ #h Skt 4 iR p) 2o
T BSA G 9 FHRER R KR e PR 2 G ’Eﬁifé)iOB* 50 pg Fv ¥ 5X loading
dye ™ 4:1 v HliRE > 2 95C4e 4 10 #4854 F B30k A4r> TR IFL T AHK

%+ SDS-F[3 '8 4 (SDS-PAGE) % % chficds » *+ 48 Al Bk 2 & 15 » = & 7
(separating gel) &~ + 477 @ fel = 6-15% > + k& % (stacking gel) Pl 5 4% - #pe
W2 e T AP IR ~ T AH 0+ running buffer ‘e > pHF CON SRR L9
WAF2 Fev B AL well ¢ o0 i tRAFE D well) B¢ — B well 7~ color protein
markers > #X {$ 45 running buffer 4r » *t {4 T EFETER BB T AR ETAERE > L1
70 VB ST Ak & 3 stacking gel £ separating gel 2 % % v £ 3 FEL R 5 90 Vo § loading
dye 83 BRRPFA B2 Tk o 2 8T Hd G c BM P E I M2 MR NI KRy
Mo ws bgax g B X o dp e 2 B i g 4 3 (Nitrocellulose transfer membrane, NC
paper) - £ ¥ A gt g b B d Arg gp i« NC paper #5714 transfer buffer %R
FRIPBALAF L (P 7 A ERE) 4? s EFEN Y o Nk NHTRR
100V #F 52 @] pF o fF = 4175 » B NC paper > 4 » 5 % milk blocking buffer » # %
BT 4% 1] PF o 2 washing buffer (TBS +0.1 % Tween20) 7F#%= =% » & = 10 445 > 2
{84 » = B4k (& 7 bel-2 family ~ caspase-3,-8,-9 ~ cytochrome ¢ % }-v )> 24 CT F J& >
l‘cxk% % b 12 washing buffer F72= =t > # =0 10 A4 o FHF L 4o~ = BgRl > RN EIE

‘| P {5 > 12 washing buffer 772 = =t » & =t 10 4 48 o B {5 % NCpaper < » % F (Tray)
oo % G5 A3 4 4 washing buffer » £ 12 Western Lightning ( Enhanced chemiluminol
Reagent: Oxidizing Reagent= 1: 1 ; ¥ ECL substrate ) % # # B NCpaper’ 38 F g F -
kB i8> ¥3 % 4 ECL substrate » #-4 3 3z » FUJIFILM LAS-3000 2.4 & ¥ & 2§~ 47
4 5@ 5 12 ImageReader LAS-3000 Life & B 4748048 > & Chemiluminescence i i* ™ 3p (¥
21> © 12 FUJIIFILM-Multi Gauge V2.2 #4828 3¢ % & o
I ~RMAET =4 157 (mitochondrial membrane potential assay)

H- 1x106§? LNCaP w¥% > 2 % . 6mm ¥z & = 12~16 /] FF » £ 4 » % )k B e9 HLE >
24 o) P YT Bdmte 0 10 TO%IFIEF F 20 BT -20C FR o ¢ m Rlmre g 3 "f Bk o 4
» 0.5uM DIOC6 %] » > 37T C Tk F B304 4 Winlme kAT LR g o
* ~ Jm% 3 4 % (BrdU assay)

BrdU (bromodeoxyuridine) £ DNA #% 7 thymidine - i analogue; § ‘w?¢ i& {7 DNA &



= p¥ ¢ B~ 1% thymidine incorporate 3| DNA ¢ » £ 4] * BrdU monoclonal antibody 4 1 iB| ¢
# 3% thymidine incorporation 3§35 ; F]#* ¥ 5 & DNA & = pLg endm?e ¢ € § 30 BrdU 15 |+
LIS T L kA4 e P s 4 8 o 95 LNCaP fm% (5x10° cell/well ) 32 % ++ 96 well
culture plate ¥ > 32 % 24 -] PF{s > ¥ media ¥ $& = serum starvation ;& i > #FF 24 ] FF o &
Gl4e 2 A AR HLP R £ % 10 uM BrdU 3% - 42 F i ¥ 14855 ¢ % plate # £ F Ji o
PHErE24 | BearEikd f » & B3tk ¢ 4~ 200 pL Fixative Denaturing
Buffer % m_%a’ 30 4~ 45 o #- Fixative Denaturing Buffer 2 ‘F &> & B3k P 4o~ 100 pL
#1818 2 Anti-BrdU Antibody Buffer /g # ¥ 1] ¥ o 2 1 > # Anti-BrdU Antibody Buffer
4 f £ 12 1x Wash Buffer B = =x o 3 f Wash Buffer {¢ » 4r » 100 pL Reconstituted
Conjugate Buffer # ¥ ¥ ¥ £ 15 4 48 - #- Reconstituted Conjugate Buffer 2 "f » A 12 1x Wash
Buffer # %= = o 4 *% Wash Buffer i - £ 12 ddH,0 B 5 4 #5248 > & @atip @ 4o
100 uL Substrate Solution> ¥ /§# ¥ ® %k 15 » 4815 £ 4518 & B3Ik ¢ e » 100 uL Stop
Solution® F/HE &% ¥ #rk 15 448 - £ ¥ % 450 2 540 nm ;& £ ™ 12 ELISA reader 3 B~vx 5k
B TR E 450 nm 2ok B 540 nm 2k B R 5 R E ey o
= ~ % 5 ¥ £ #7 (Cell cycle analysis )
(1) Cell cycle distribution (Flow cytometric analysis )

¥ B2 HLE & HLP 4 %3t 0-48 /| pFisJz g » L2 PBS i+ > £ * trypsin-EDTA
Blwmr i T (AT Fen) s o2 "fi Fik o LAR R S B - S0 S B pallet o g
#-pallet 37477 4c » 1 ml170 % ethanol ™2 B T w* » % 53-20C (7 AZE= B2 )o &5
S R i AN "f ethanol » £ 12 PBS i* & » 3. {8 B~ pallete - #- pallete #4747 > 4c > 1
ml PI (20 pg/ml propidium iodide ~ 20 pg/ml RNase ~ 0.1% Triton-X100) % ¢ % & 15 min
(& %) 11 Flow cytometer (FACS) 4 47 ©
(2) fmre X 4p M 39 & +7 (Western blotting )

#-% HLE &% HLP EJZ 2 Jf imPe o W3t 0-48 -] pF{s JzP~H lysate » 12 Western blotting
47 p53 Fev R TLE EEFA Y A IR o
A P RBEAS T
(1) Acidic vesicular organelles stain ( AVO stain )

p B E - fé K RES N “im’fﬁ_ﬁ E R A "ﬁ B AR e dev ’fFT'Ti e SN A
® o B (s 203 Rl (lysosome).% & 75 = autolysosome » & 1A fETE Ao e o @ A=
TR m’fﬁ_lg# AR AVO o ’ér_,p Rk ™ > AVO ¥ 12 5 ¥ acidine orange i (7S48 4 F -

L% HLE & HLP /&Jd22 {8 0 fm?% AVOs 03, o ’FT £ B H kB e HLE &
HL ZJ2 2 ts » 2 PBS -,‘f;--;;t = =0 B R FTenss &% 0 4~ acrdine orange % A (1 pg/ml) o >t
FRTEERILS NS pa o BERE /& 02 PBS ez S fs e M AT AR 0 R R
Mg T LR e ¥ k2 % it Tippeie
(2) pRBEAR B 39 &~ 47 (Western blotting)

-5 HLP R JE 2 J hm¥e o W3t 48 /| pF {8 B~ H lysate » ™2 Western blotting 4 15 ATG
v LI e
1 ~ 33 £ 45 (Statistical Analysis )

#cdp 1 means + SD £ 57 o 12 Student t-test - Unpaired * 3= 52324 & - P<0.05 % 7%
Ll EER-
¥ - # HLE 2 HLP prf|ik &% 4 & 2 & 4§55 453
- AR E YRR (Xenograft tumor studies )
(1) &% i



PSEAAAAD2ZRPR AL T FENL o FHEAIP L2 HPFE L
7?;.__& .gg‘,-é- y ﬁq', & ﬁg,—aﬁ;);‘n.g&,fi:‘ ,. 0 42 = ?é s %_ﬁq#%#L ¥ %'Ef:rﬁ”ﬁ' ) %ﬂlﬁx?ﬁ;}'fnﬁ'g&\ s ﬁx?é

RO XA d LR FATE dptk VEGF » 121 %2 Western blotting &% 2_ Bax ~ FaL fr
caspase-3 AP = Fv 2L A IE o A EAIE S 40T
M ¥

(I) LNCaP alone : »*-]- & % 7 #2;3 £4[0.1 ml matrigel] + [0.1 ml medium] -
<+ #g ;3 %[0.1 ml matrigel] + [2x10° LNCaP cells/0.1 ml medium] °
(II) LNCaP + 1% HLE : »*] & % 7 ?£;% #4[0.1 ml matrigel] + [0.1 ml medium] -
4 %3 %[0.1 ml matrigel] + [2x10° cells/0.1 ml medium] »
& p ‘5?’7}—'«7’]‘ “v 1% HLE -
(IV) LNCaP + 2% HLE : »t-] 8 = 7 ;1 #[0.1 ml matrigel] + [0.1 ml medium] -
+ 7 Fg ;3 84[0.1 ml matrigel] + [2x10° cells/0.1 ml medium] »
2 p Ak —,,I 7 4v 2% HLE -
(V) LNCaP + 0.1% HLP : »*-] & % 7 72,2 $+[0.1 ml matrigel] + [0.1 ml medium] -
47 #gi3 %[0.1 ml matrigel] + [2x10° cells/0.1 ml medium] »
& p é@f}—'—z’]‘ “v 0.1% HLP -
(VI) LNCaP + 0.2% HLP : »t-] 8 2 7 #f;1 5[0.1 ml matrigel] + [0.1 ml medium] »
+ 7 Fg;3 84[0.1 ml matrigel] + [2x10° cells/0.1 ml medium] »
£ p &k —,,I A 4v 0.2% HLP -
(VID) LNCaP + 100 mg Gossypetin : *%-]- & % 7 # ;3 %4+[0.1 ml matrigel] + [0.1 ml medium] »
<+ %3 %[0.1 ml matrigel] + [2x10° cells/0.1 ml medium] »
&

B

& p éﬁr}—'/?l‘ 4r 100 mg gossypetin °
(2 WLz 48

MEzLa @Rt LA RVRRINFT RS 02 L2 2 2Rk
ekt S E 2 éﬁaféi'm%rb PR AT
3 = %@I‘ﬂ R ERGR ( Hematoxylin & Eosin » H&E stain )

oA R BRI > RE P ] 30 R BN 10%4E 8t B WA R R .
R B IEE AT R kR R M@ R % s 3 E 0 A1 HEE
stain™ j% - BT EMLE o BRF R (infiltration) 2 53 o
(4) TUNEL in% ¥ % 3% ¢

F%-F%=3p o
(5) & > gL.% ;2 (Western blotting )

BBt B8 0 4c ~ RIPA buffer £2 }w iz % #r4]#% (sodium orthovanadate
leupeptin 2 PMSF)» & 0CT 2 30 » 45> 2 {4>>4°CH @ 4~ (10000 xg) 10 4 4 -
“r 18 i G tissue cell lysate » TR -TOCH * o A H A S - ER AP -

6) = %‘ % # % ¢ (Immunohistochemical staining)

et Bk k2 ~ 10% 7 14455 +1H 2 (neutral buffered formalin) » 17 7 ¥ & @

WA AN IFEREARENPAT > VAR ERCERI ZRBF R {1 e T
)7 FREOFMEZ ARG HRER G RERY hid LMEL L F 2 F o kY
4 % slide> 3B HE wiF T %8 > * SecurelineR pen #%7 #73 slide> 3 PBS ¢ » &

f1* 2-3x PBS /E % slide, 2 "f 7k mounting media ( SecurelineR pen 7 %t~k % 7 slide

*EHd ) F 2 Atk A% FliE o buffer 0 4c 100 pl © ;ﬁrﬁ%};‘q@im— < A8 3 slide

o ARRTEE - F (R E i’ ,E’_:,%‘« gk o]@m g ) 1% PBS B % slide == - =

L A

[



X A4 ErfF slide, EF A~ 100 ® ﬁﬁ? ER Y & L - ol S ¥ speice
2 — X FURE isotype 4T match)e AR R T F = L o480 f1* PBS &R slide = = »
& s oo g4 slide, #F 4c » 100pul Strepavidin/HRP F|-# B slide, 238 T & 4
48 > f|* PBS /B slide == » #=x- ~48 - % % DAB (DAB #_f& carcinogen * 4k iTp*
ol o B E R ) o duF A slide AT K- slide BT 5 o 4% @ * SeguenzaR
rack, 2 "f coverplates, #- slide % **-T & (7» & % slide 24 ) = B slide 4c > < X 400 pl
DAB %% > FE T H7F “i‘ﬁ’fi % Z A% > & humid chamber ¥ BT A4 % + o ] g 4R
P oslide, A+ 4;::}1{-;'%6} DAB > ® 34 & 28 F2xr Lok e °3")}: KER slide = =t o
Tt Ad % VEGEF % 3-v 2. £ 3R o
(7) & s @A

244 HLE 2. 4 ¢+ > & %fn % 4 v im e 4% AST -~ ALT ~ BUN -~ creatinine i& {7 4 7 °
EAFH S T H AL E X HLEZ 28 ¥ b s o 7 ﬁ ¥ 2 Rk (total prostate
specific antigen, tPSA)¥ Bl 1T 5 ¥ A B etk L P o
(8) 23 =i ( hemoglobin, Hb) k& & #5

Hb jk & eip| £ % B ICSH (International Committee for Standardization in Hematology) =
&% = ;* -Hb ¥ Drabkin’s reagent * J& 2 = cyanomethemoglobin’ @ cyanomethemoglobin
12UV 540 nm i} % e 2 p Sigma s b A R SR A R ;f;é)iz # 4> %] &2 Drabkin’s
reagent & J& > {8 10ex K E 540 nm R EFARE R T E 0 Bt B T2k EHE R -
TERAE W AR o AR EURARIS 0 BB e s~ PBS ¢ BAH Bk —%5.’ Drabkin’s reagent * &
6 PPl E T B R R HTT EER E -
= ~ 33t 445 (Statistical Analysis )

BPy-&%4 3P o
¥= & :HLEZ HLP¥r#4"a B Et 2@ B 2L v 7y
- 15} £ 35 £ 7 ( Wound-healing assay )

#-5m vz 483+ 6 well plate # (1x10°cell/well) & ~ 4 & 14 » 2 yellow tip & B well ¥ %]

120G o > W PBSRE2 = > A F B owell 4v > 3 R kR 2 HLE & HLP > % 0~ 12~

24 'fr48 PR G e e
Z ~hwe fE ez 444 47 (Boyden chamber assay )

iBl3E b "2 4% #5 14 (cell migration assay) 1 * 48-well Boyden chamber 4 47 = ;2 > lower
chamber 5 7 7 0.1% gelatin ¢ conditioned medium ( z & ¥ 10% FBS 2_ 3% % % ) o & % j
32 HLE st HLP 32 % 24 - J s s k2 PBS % 0 £ % trypsin-EDTA d—»—ﬁm”a'#'f T2k B
oo FRis 2 5 FBS 282 % pwid B auwre (2.5x10° cell/well) ¥ ¥ ;i » 3% upper
chamber » FmPe f# 6 | PFrLfs > BoT EN 11T B E  we 10 A48 b 55 5 A 42 (8
v Giemsa (1:20) ¢ 1 -] BF o Sf8 B R EN > 380wz + R wmie > LB A
TRE S E POARTT i"t‘ﬁ’ B fmre 2 3t o e iR 445 (cell invasion assay ) frim®2 #5 & |-
AP B 2 i Biw®? i~ Boyden chamber 2 % b £ 12 10 ul/well matrigel basement
membrane matrix (200 ng/ml) % & ** upper chamber > # 2 /| Pt & FH#E 5 (» B UV)
EFEhig Vi Fwe R LI 8 FERE BB AR
= ~ Gelatin-zymography

#-0.1% gelatin-8% SDS-PAGE % A F B3 7 3 R ASErR T AN 7P - #32 % A
SxAHID G A LB o w2 100V & 140V R R TR AL M BT AL
#ris > 12 washing buffer &% /8 T 4% & 30 4 452 =X > 78 {4 4c » reaction buffer & 37°C |28 {4
P OE R 12~16 /) PF > B fs K R R e 5 12 coomassie blue % ¢ g2 4 30 A 4E 0 E 11i9d R



LENY FELE
= - Real Time-Polymerase Chain Reaction (Real Time-PCR)

#d it 22 total RNA » 1% DEPC H20 & 7 7 I A2 & 2 f-fF - #FfF 18 2 RNA $& 4 12
AEREFREPPERETE RN EBHRA g 2 total RNA 84 > 3817 & # 4% (reverse
transcriptase ) © § & #4rF R 2 8 P2, cDNA ¥ Mg 7RG & B #2728 PCRF &
2% i (7 L PCRA S F:F LG %48 247 A F]2 primer (¢ 7 : reverse & forward )
22 TagMan ¥ & Probe # &% %= & o £ fie @ iQ Supermix ( Cat#170-8860 > BioRad) » * *tig {7
PCR ¥ &2 * > Supermix 7 3 PCR ¥ &7 % ¢7dNTPs ~ buffer ~ 44+ % > § Supermix £
cDNA template ;& & {4 ( 37 vortex » 3 DNA polymerase ) » ¥ *x » Real-timePCR #% &
i {7 4 47 o #- Supermix £ primers ~ probe ;R & 4F {5 > -]« 3 #4520 pl ¢ Supermix R foii 4o
* 96 well plate 2 8 £ c7PCR & * 34 § ¢ >3 15 4r » 5 pl-icDNA template> + #%(Bio-Rad
iCycler Real-Time PCR) & ¥ MMP-9 mRNA # .2 % o
I ~Hme BB M T3 2 39 4247 (Western blotting )

F¥%- %23 P o &4 MMP-9 » MMP-2 ~ NF-kB ~ c-Jun ~ c-Fos ~ PI3K -~ Akt 17 %
ERK % 3-¢ SASp 470 o
A~ @& YA ST AR F L 47 (Electrophoretic Mobility Shift Assay » EMSA )

EMSA & - fat& R 30 Ff- DNA B 7|4p 3 % & chfkjive L #-kn%e > ¥%¢5 nuclear extract
protein # % 4+ - # * 10 pg Nuclear protein extracts = 10 mM Tris, 50 mM KCl, 1 mM DTT, 5
mM MgCl,, 2 pg poly (dI'dC):r;% /% 14 % biotin %32 77 AP-1 or NF-kB oligonucleotide probe
(Pt p Promega) a3 8 T — 4218 % 20 A 482 (¢ » £ # Sample *x 3| 6% acrylamide gel i¢ *
0.5X TBE buffer * 25 mA g 1 -] pF 30 4~ » 2_{s#&# ?|F & % nylon membranes > i& {7 UV
cross-linked > # & ¥ J& streptavidin-horseradish peroxidase » 124 & ik & ¢ o
= ~ Akt & Flig& 5 ( Transient transfection )

W6 well 2B Fx P & 1~ 3x10° cell/ml 2. fm% > 1R FE2 4 L& R dwme o §
mred £ 3 6~8 A RPF > BT ’Fﬁ‘i“’ﬁﬁj’% cBFEAF L RALMEAE o F - i
~ 100 Wl 3 544 4 % w F2 &k > B ¥~ # 40~ 1 ul2 pcDNA-Akia DNA (1 pg/ul)
Fr 1 plplus reagente ¥ — ¢ 4c » 2.5 ul 22 LIPOFECTAMINE reagent > £ #-% ¥ /2 & & — 42>
FAI* Tip v 3R & 60 =t » FIE T A E Fik (TR R 45 £ 480 R DNA & liposome 7} = &
ERE Y 2ml A FHRA FE R AR ARERwE X E O 3TCHERAHY BE - F
DNA £ liposome 7% PR F|pF > 3R & @ 4o » 08ml 7 742 2 o F2 B AR - T
AR Ax? 2 ZREFE LG RAR I T2 252 1 mltip %42 DNA & liposome 2
Bir oo A ? B (v > REEAEEY Y RwEE ~ 37 CRARY BE
AEEA 12 PGS 4o r Iml § 20 % b2 mies iR (B F4RE A) 24 L PRI 0 3
NRFEN EERR e R RAFHEA 2 FR > TTRREE RwE S22 R A G 7
e 2 4 o o
A~ dgg 4 2187 3% (Tubule formation assay )

1% 5 5 B F 0 A e bR e b A AR A B R P B B AT
Frflse o AL Mmatrigel® 7 Z o 3 & R AR S5 mg/mL > B-300 L3t 24wellsy £ 237C »
EL - LR A wﬁ"*%a’"‘ui ¥ A mre (HUVECs) ™ % & 2x10°m % ficfg » > 4c » §
1 %05 75 F+M199;% ;% » ¥ 11 % Jp )k B 2. HLEs HLP&J2ZHUVECs m? > 2z % w 37°C fm%e 5 % 4
2l PS> 4e 23 %P fE (formaldehyde ) *t 8 T H® LT A4l R ERKETRE
I PRAR
1 ~ 33 £ 45 (Statistical Analysis )



FH-&F%4IEP o

(I) BFaim (F8mELER)
¥ - &  HLEz HLP:}»F—.‘H"‘ﬁ 5l]”ii{ﬁ;3m’?’? 4L RGEN: 2ZFY
51 @4 k¥4 (HLE) 2 $p (HLP) 2 2 (>4 49
-~ AT

=% HLE 2 HLP @& H <%t 5 L2 HPLC 447 10 B % ¥ 5 1 1. GA~ 2.
protocatechuic acid (PCA) ~ 3. catechin ~ 4. (-)-epicatechin gallate (ECG) ~ 5. ellagic acid - 6.
rutin ~ 7. p-coumaric acid ~ 8. ferulic acid ~ 9. quercetin ~ 10. naringenin > # /# ¥ P ¥ (retention
time; RT) & & J13 f 4.55, 7.48, 9.40, 11.20, 13.27, 13.99, 14.41, 15.32, 21.64 {v 24.47 ~
4, ¥ b Bt EorE B e HLE 58 HLP ¥7 4%2% 5. (HLE + standard 8 HLP + standard )
A REHRT A5 AN BREFRFEpe & 4»‘4—\Tab1e1 v EL TS F o B Table 1 KET :
HLE ¢ 7 & i = {» catechin §r ellagic acid & %] z 973 4.25%%F 28.20%; » HLP #

i# = i» catechin (7.4%)~ECG (16.53%)-~ellagic acid (10.3%) ~ferulic acid(0.7%)~ 14 % quercetln
(0.83%) -

S & 08 51
41 * Folin-Ciocalteu = ;% ;p| = HLE 12 2 HLP & § & 73] 522%4v 35.36% 1%, % fin 2
£ (Table 1) +* # HLE 5 HPLC A 455 % 2 % fosc 0] 5 3245% > & fhdsch s i 5 £
A %ﬁﬁvﬁ?g; o 12 HPLC %3 > ¢ B>t %424 45> 5 & HLE 4l # B 248 F i o a6
xRl = A Y pe 7 £ eh Folin-Ciocalteu = 2 (33)4r ¢ X 4> ## &m 5 2 s 75 % o
¥ 1245 Table 1 N,‘#% Bpor t #5% M (catechin + ECG >20% ) i&4f % fis & HLP = & ¢ 5.
B a2 2 A E B2 BE i £ o Table2 $ % &7 tHLE M 2 HLP & 9% @
5] 20.98%4c 74.96%:0% ik if] B o b i A > EAGES%EY HLP 3 i r* ¥z g RiEE
HLE » HLP £ 5 5 § 52 554 B¢ UEE et 6)hd o Ko o842 7 2Rl
2 Gl BN - B s kY ﬁj’fif&l'&(<2%)
52 ## E-LEB$H 2 (HLE/EA) 3 5-]»;11.&.@9’? 2 F Mp|EE
ZfEA R 7 9$ff§%,v.3m’?? = (LNCaP ~ PC3 ~ DU145) 4t » 7 F 5%52 0.1-10 mg/ml HLE
R R 24 S 3 EET c MTT end % 87  HLE % v 4rdlig= ffme end £ » 30 ¥
YL F A2 HLE ik & 3 40 > Frd 4 £ chi 4 A%4B> P B (Fig. 2A) o £ H ¥tz gk 247
+ (androgen-dependent ) = 7| %:fﬁ}.ﬁm %2 LNCaP g2 85 H > a2 2.5 mg/mL HLE ¥ £ 47
#] LNCaP m?% 2 £ 50% > @ ¥ R HER T APM ; 4pF & > 02 6 3 +%ébé’s*;;4r% i dg 1
(‘androgen-independent ) # 3] ﬁﬁﬁwm”a PC3 2 DUI145 p$ri) 2 #&-] - 14 HLE i & i» EA
(F 2820%) ¥4 Fres2 v o 8P kA& 25~100 UM EA = & 5 #r4] LNCaP ‘¥ 4 £ it
* 5 100 uM EA #r#]»c#4 3 % 1.0 mg/ml HLE (Fig. 2B) -
534 k¥4 2> (HLE/EA) 3142 LNCaP % 2 &= 2 &
— ~ TUNEL assay -
{832 LNCaP % 5 F St » & W2 HLE/EA &7 &£ T (HLE: 0.5~ 1.0 4
2.5 mg/mL ; EA : 100 uM) » (i 24 | P52 75 » 22 TUNEL ¥ %4 & 2R = o b2
#3od Fig 2C 8% 87 14 % g2 1.0 mg/mI HLE T B 4o 5k 4 5 w92 = % o
RSl kR # 3 T 2.5 mg/ml v fmPe x = P B 55937%- B2 % A E 100 uM EA )&
FHE B%mE = 2 1FF o

= ~ Folw cytometric analysis -

w0 iE- h A a:\::u HLE/EA g = LNCaP w*® %-= - —Hﬁf Tl s e fi’aﬁ%ﬁm’?éf‘@*?

N [m
lt“’\ﬂ



subGl #F (2 4 % hypodiploid £ » & % fn®2 /= ) ficp > £ it % apoptotic peak et »
LNCaP w? 4c » 2 I )k & HLE:0.5-1.0 v 2.5 mg/mL ¢ EA: 100 uM 2_%$ > 32 & 24 -] p% >
Rt subGl #p enim e e 3 4v ] 10-25% > 3 P & £ apoptotic peak 1713 » ¥2 HLE Jk &
FIm v (Fig. 2D)e ¥ ¢h > A BA ®E W BRI wre &F & G2/M #) 48 % (Fig. D) Fp »
7 33 HLE/EA £9%% € i & LNCaP ‘w2 k= » 2 EA ¢ 3 w2 ) G2/M i (% o
5423 F-k 2> (HLEEA) $Him% A= 22 §158

— ~ Caspase family :

247 % HLE/EA i & LNCaP e 3= § % L35i6 r a4 @ ehse /oo § &0 {17 & °
L S e BOJE P 30 T 38 & f ¢ caspase family 36 (4 caspase-3 - caspase-8
caspase-9) 2 % EFL(34) o % LNCaP w* g2 % I )k & HLE : 0.5~ 1.0 v 2.5 mg/mL & EA :
25~50 ﬂfr 100 UM - ¥ % 24 /| PF{s & 172w % ) caspase-8 ~ caspase-9 fv caspase-3 1%
& 0 3%F 4 HLE 2 EA /& e % (Fig. 2E)° v i /& {4 eh4 435 i procaspase 4 % 5 &
i) (cleaved caspase-3) » ' caspase-3 & & § fm¥e X $] HLE {¥* T » procaspase-3 (p32)
¢ 5L ¥ HLE Jk R 3 4v @ & B> 5 0.65 B 3 4p ¥ cleaved caspase-3 (p20 fv 17)
e de BRI A e 0 BP T caspase-3 & Y IR % 22484 o @ procaspase-8 (p55) fr
procaspase-9 (p46) 14 J+ X 3| HLE {1 ca A B f2 5 p23 ] # £ » H cleaved caspases

(p23) % /> w34 3 2.58 v 1.88 & (Fig. 2E, left panel ) - Fig. 2E (right panel)B| L% 3|
EA i & 23 37 caspase-3 v caspase-9 2_ % i* > ¥4+ caspase-8 2. B2 P * B ¥ o
= ~ Bcl-2 family ~ cytochrome ¢ §- p53 -

L+t e P HLE/EA € %1t caspases 7@ ¥ ek = B T » 4 F 47 3R A1 @ Faop
k= B2 Bel-2 family fr cytochrome ¢ 2 39 % 3R © Bcl 2 family = B 4 5 @ Frd|iwmre %
= anti-apoptotic v (4 Bcl-2 ~ Bel-Xp ~ Mcl-1) 12 32 @ 8438w &= pro-apoptotic 3

(4 Bid ~ Bax) @ #7(35) > ¢ Fig. 3A % % &+ : LNCaP ‘w* "¢ % A2 HLE/EA ik B
dv oo P o FUA = F=v Bcel-2 ~ Bel-Xp ~ Mcl-1 snd 3% PlFrd] 0w E_ Bel-2 v L BF
B ER X 82% (018 ) A &= Fv¢ Bid > Bax 2 mE P 7 OH Av e IR o Bid 1A
Fend-e t-Bid(pl5) i 2.5 mg/mL HLE/ 100 uM EA 2.7 » 2 % L8 3 4r 2.35/1.75 & -
£ F 31 Bel-2 family T 5 3-9%  cytochrome ¢ % I (36) o (T {f im e 2 > LB T
cytosolic cytochrome ¢ 74 L3 4v » X % cytochrome ¢ 7/ 1t @ o 548 f 2% 3] o %2 F (Fig.
3B) o ¥ b L AR e k5% HLE/BA € B4 ) A% i (Fig. 30) -
= ~ Fas-FasL. :

Fig. 4 # 3 d 5= 42/ % Fas-FasL #7 @ ¥ ehvh g s - 5 % 312 HLE RJZe0% k&
8% g > twfe N FasL fc Fas chd-vd £ 37 4 WH 4 3 2.18 fr 1.43 B (Fig. 4A); EA »
Ag 77 3 4 FasL fr Fas 3¢ 23R > T4 %A § 5 & & Mg+ (Fig. 4B) - i&- #4734 FasL
v Bax #r#4 &) ¥ HLE 3 =3 4 @i v £ EFLL CERZ e k= 2  BLAR o 3F A 2 FasL v
Bax & — {4r41& : Nok-1 4w V5 {8 » £ 4v » 25 mg/ml HLE 32 % 'wm® > % & > 8L E ;2 &
$7 IEELSARBE B9 AR o B PR D wre I A T # L 4e » HLE e W5 H e
HLE #hie w] s favt i %0 ¢ B#r4] FasL fv Bax 2. &2 3> » B ¥+ #r4]h &~ HLP # %
t-Bid ~ cytosolic cytochrome ¢ ~ fv caspase-8, -3 v 2. % L (Fig. 5A) > % /232 HLE £_F &
¥7 FasL fv Bax i¢ = LNCaP ‘w? /3= - fo $k 2 $r 4B £ md@m? {5 > & * Flow cytometry
& +7 sub Gl 8 fmPe & G 25 0 & fé#»r’ﬁ: i § »xfrd] HLE i W e = IR % o
JE26%% 13 12%f- 8% > w4p 5~ % 50% (Fig. 5B) - izt 5% % 42p| HLE 3% LNCaP
e k- AR AR AMEN AR E‘_(Bax/cytochrome c-mediated caspase-9) #7347 0 IR A %%'
d 7= e B b ik 5 (FasL-mediated caspase-8)#7#: %% (Fig. 5C) - ¥ #t » EA "f HE A



PR RRT 2t p Bg dmfe ip P IBE IEH o
554 5 B2 (HLP/ECG) #r4] LNCaP % # 4 2 (%
L F g Br HLP $0 2 jcd i df 3 59Uk LNCaP fw % s ] (5% Bosg » 250

ug/mL HLP ¥ if$rd|ime 4 £ 50% > @ * R I)EAR T 49k (data not shown) & 577 7 #

34 i HLP (100 42250 pg/mL) ~ HLP i = i»> ECG (40 4= 100 uM) ~ 14 % {5 4 %] fi%

B-sitosterol (8 = 16 UM ) = f X 7 Fua 7| ”?ﬁ%.ﬁm’?ai £ 2 8% o 7 Aig 7 MTT (Fig. 6A) 14
% BrdU assay (Fig. 6B) ~ 47 > %% % " HLP 4p#>t ECG £ 3 #5k himre 4 L FrdiEa i

TP R IRER fopF F anik g 14 o B-sitosterol 13t LNCaP fw®e 4 £ & F4EFrdocsk > £ H &

48 /| pFE G B ¥ (Fig.6) -

5.6 4 £ BB 2> (HLP/ECG) 3142 LNCaP m% 2. 7= R %

- ~mrE k-

f1* Flow cytometry ' 2 TUNEL assay » 17 > L% HLP ~ ECG -~ 12 %2 B-sitosterol 2 58
dnie AT R AT B we k- 5 B ? A Fig TA BT RS e e R A 47 enk & (5L F LNCaP
nve BJ® HLP ¥ & % 3 }?@’5? sub G1 # 11 2 GO/G1 #) w2 4% % ; B-sitosterol &L
e PRI G2M B AR R BRIV S S T A A o ¥ ¢ s LNCaP fm% 4 ~ 250
wg/mL HLP ¥ % 48 -] pF{s » & #7 TUNEL-positive fm 2 % JLiE 63.77% o M 85~ 7% %
%ﬁlmfﬁﬁgﬂtﬂmﬂﬁ%&4ﬁ@iOF%ﬁ@%ﬁT’Kﬁﬂtm%&4%
LA A P A 5 B-sitosterol it 49 34 N4 fmre 2= (Fig. 7B) °
Z - pHEE

Fig. 8A 1* AVO stain 7% € i* 'w? p e i®* » 2% B E D] /ed? HLP + & 48 /| p*
{$ % + acridine orange im "¢ 3 5L ¥ )k & 13k B @ M 4o > P-sitosterol # F #F i erAE g > 2 7
4o HLP ‘%] % @ & (Fig. 8B)

574 E S BEESF 45 (HLPECG) $in% 7+ Bigs § 1

w4 Fig. 722 %% J1* & > 8.5 2 #5733 HLP~ ECG~ 4 % B-sitosterol €_F # 58 caspase
family 3¢ 2. % L o caspase-8 - caspase-9 v caspase-3 P! & )k & 250 pg/mL HLP 2@ 2.+
L FIEN > BE A cleaved form (p23 fepl7) o #3% caspase-8,-9 2. % I ECG 7 & jik
BOE IR S R Bositosterol ehime H Fev A I PP AR (Fig. 9A) o HF BB 5 iE HLP i
B ehim?z ) Fas fr FasL hA 3R o 5% HLP RJZ ek R {4 > 3 {hA ME ¥ 5 L+ = il
% (Fig. 9B) - Fig. 9C # 7 Bcl-2~Bax f= p53> % 4k = #v Bcl-2 ¢ % 3] 250 pg/mL HLP
Plge™ @ S 60% 5 & 2 > Bax & B H 4 ] 132 1 o g4 o > Frsl 2 71 p53 ¢ F1% Bax %
A primie i = R (37) % E R & HLP 1™ 2 pS3 36 % BifL 1 £ Lo % & HLP
T o & "ﬂnn,phospho p53 « J_p53 ek B FRA A 4o e (Fig. 9D ) > 2 p53 7% it cidg
315 Bax & - R ¥ 0 HLP 33 357 pS3/Bax B 5 4 = = 7 ; B-sitosterol » ¥ i ;?%’d
PR R L TP iF LI > R GMLTGF L VFE- HEF -

e prs ] a > BLE E 247 m% p 4P M 39 @ Beclin ~ LC3 ~ ATGS 2 2 ATG9A - §
SR D A® kAR HLP BJ2Z T » A5 = autophagosome ¥ & thj-v LC3-II 4 R~ P &
prA s Hu Ry ¥ akgE LR NEFP-sitosterol JE A kB 0 B F ELEF] LC3-II ~ ATGS
22 ATGOA # 3% %2 #{4r (Fig. 10)

58 ¥- #8%

A P44 > HLE 14 2 HLP @ & 34 % LNCaP fm¥e = %% § 37§ fpin 2
Rt HLE - HLP f 5 4 2 5B o U EBFd fpit fi > 7 104 90 HLP 2 $r J'rr' 5
H]ﬂ\fﬁv.zmvéi famed FFHLE (9108 2+ ) B BP -KEB 4 A g ME T o8

Batmie A= PPE VAL FLIBEBH ARSI RTEY s YR KRBF IR N LY
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ST o b ¢h s HLE 12 2 HLP & %4 = > 2. EA 4o ECG F P i& {7 g2 LNCaP w2 B3
2 BEAA F e 2 K2 (T% cEA T S AT4p§ & A 1 <20 HLE 3f $hwie 2 i fdo
P EA & HLE & ¢ g € & w2 = hd 4 1 Aa Ak R 40 - 100 uM ECG 7
514 LNCaP fm#e 7= > Rlagm £F 7 B dgg fip = (> (8% 3> HLP» v g Fig- H Hap
HLP = (74 47> e p wﬂiﬁ? kg T HLPf—”ﬁ W AfE s F e P e
R e poegl (R o ¥ b enig S o NP F sk ) HLE fe HLP & 3 351 2 inf = 7]
WUl 4 CHLE 2 HLP 3 4038 drd|ime 3 2 2 3 ;g, mPe P e o BT ke

% - & :HLE 2 HLPw#J&ﬁ"ﬁﬁiaa;ﬁv#ﬁ*#a#

59 ## EZ > (HLEHLP) $& 4 # {13 8 d 5%k 2 17

53 HLE 2 HLP £ % it 43 7 »afrd|ifend L@ & > WA F%EY AL A48 L9
# & (nude mice ) %8 p ;lﬁﬂ” B SR LNCaP fmve cn 38 s 8 B 4 MR (g 4
2 i L4k 7 AR 2 HLE 2 HLP» 114524 Jﬂz«ﬁmﬁffﬂ EL W PR T

ARG SR R ——Tﬁ fo & % (gossypetin) {4 fi o F B HEF 42 T sk > D=
L x gaﬁ;‘&—ﬁ A LRGeS G L 2 sg;__)gg@ A gAY § 4 F B BN 4o Fig. 11 #7575 o o
Table 2 ¥ 12 {8 5 LNCaP fm?e & 74 A 5N 2 £ ¥ HAa &4 2 R St d @ At
734 %ﬁrm”ﬁ B 2 X5 T5% 0 @ Ak &4 8 HLE- HLP 2 gossypetin (100 mg/mice) 578 %
e s Mg KPR > P X B enFRER RG> WP HLE 2 HLP £ 5 #rd]
W 4 2 (F% o AFEM R (LNCaPalone) ¥ > H#%% ATiat | % 855mm’ (£
$495 1390mg) ¢ @ ftkd A F S HLE 2w (LNCaP+1.0%HLE) % ¢ » "6 4 £ 4
o adb% o A3 A EF HLE4& & (LNCaP +2.0% HLE) 2.7 » ¥ 1% > 3rd|E g ad £
HLP ‘e %]+ % SRag i endrd] (5% > 3 % HLP (LNCaP +0.2% HLP) ¥ 1/ 0 B 4 %»r’ﬁ:J
g4 £ e 4 (Fig. 12A) 5 gossypetin (4 F & iE crdr g in it o 50 F % < #p| £
Mg~ o] o L% HLE ~ HLP %2 gossypetin 374 %6.%; 4 & { = 4 ¥ (Fig. 12B)
510 4 £5 34 (HLE/HLP) ##FHEitdBm #5446 - WEB 3 EF2L A4

HEBEEIHMERR S TRBFEEM DR — BT EEEE T RESE 242
BHGE R A 0 BREA o mu e d (Fig 13A) £ M E (Fig. 13B) 2 484
£ R o Fig. 13C RIA 7R B2 FF 5 0 A3 5 F %5t & 2o e onif
& ¥ % ~LNCaP 3% # % -~ HLE 5% 22 2 gossypetin 2 2385 % 32 42 X 2. {5 > @ & 30 %
i 02% HLP 3 #E e E QR EF - &7 od FiEFEF7H
gossypetin £ 3 #r#] LNCaP ‘wm? & it 2 £ @ ¥ % F ""’5;@-\ A SERr A
511 4 €554 (HLE/HLP) $6 5 B HH 058 3 o 3 2 it - 2 3P

P %71* H&E 234 ¢ B2 LNCaP fw%e 734 1) %% 3 f& 2 # o ¥ g% HLE-HLP
% gossypetin 3 Z 2 ¢ > HAx &% 47 LNCaP 2. + L ‘mre3nizw4p 22 ¥ 2 4p % (Fig. 14)-
%7 12— H4F3 HLE ~ HLP % gossypetin #r+] %8 4 £ ¥ i% 16 832 LNCaP we &= ¢
;\:,,I-JTUNELQ%;-g. IP‘IﬁmWEI%——\:oL_/Ekq_‘.B’s;}’ﬁ payﬂﬁﬁnp S K- c’@;ﬁ,,
HLE 2 HLP % ¥ i 6.8 ' S chim e 4 /% = > gossypetin 2 %) 7 & —ELBQ kg TUNEL -positive
% 3. (Fig. 15A) ° L_/% 3\9 caspase-3 % JLR4 > 0.1% HLP % gossypetin 2.3 % o1 »
KuLER F dne k= caspase-3 F ALE L Ay 4 (Fig 15B) e (6 4] * & = B8 283 &
A= S 2B EA SAEE = hBax 2 Bel-2 39 (Fig 16A) 3457 < < B FasL 2 Fas
v (Flg 16B) ~ 12 % 7 ¥ #) 3 #r F¢ cdk inhibitor (CKI) : p53 ~ p21 ~ p27 4r 16 (Fig.
17) o FB%EF ¥ LNCaP # E e 4prt » HLP sk v A f83-v Bax % FasL 2 % 3} 4¢
B o ;tiéﬁfg“ » HLP + »'r:ﬁ:uj Bel-2 3-v # 7 ; HLE R4t %2 3k 8P 36 p53 v pl6 7 P & iRie
e AR5 Lg% gossypetin FRF I8 RIITF o A % B e e 1 SR AP EriE o



512 4 5B (HLEHLP) 165 B2 %0 e 4 2 B 52 1P
AT ER > R B$§§,~ fLiFfe s — £ B HLXR M L AT H4e LXR alpha
ABCA1 ( ATP-binding cassette transporter Al ) §= CYP27 (sterol 27-hydroxylase ) #& ¢ 35
FER ol HARELHERYT rm" % € #r4) ABCAL chiA Fl& > @ ¥ i & £ A ABCAI
éﬂﬁ?"’% w7 u$_p§}gmpam} £ 5 w7 Hﬁ{ﬁﬁ'ﬁm”mw £ 7 ]ajtr,}g *;rw N S Mg
f 5 endEAeY > 3% LXR 3 4 (LXR signaling) 7 it €% & #§42(3, 5) ° F]* Fig. 18 & 477
FPRE AR 3d  LXR~ 48 RXR ~ 1 2 7 254 5 ABCAL v flotillin » & 5 & &7 >
% 1% HLE % 0.2% HLP &2 ™ LXRo (Fig. 18A) ~ ABCALI % flotillin (Fig. 18B) = i E
v P AE ek LA 4o ’gossypetln v LR - d-l}*fj* AR lbg‘}ng g;).}w )
o m R KI6T Rom 0 3% 30 * R KWt i 4 R B s B eRA Rk D
i o fpdlled & z\EFL Ki67 » 3 3 e v ¢ %— MELLMPE 1% HLE E
H AR F S o HLP 2 gossypetin R & 5 % 3] Ki67 04 38 (Fig. 19A) -~ ¥ ¢ » 1 it 5
M= 232 & (p53-p27 ~LXRa 2 ABCAL) » #iE 4 A i F 4 4 2 m il HLE »
HLP % gossypetin 3 # ¥ * (Fig. 19B-E) o
513 A EXp4 (HLE/HLP) Hi P HREEERE § 372 1% VEGF £ B2 B3
#F 11" VEGF L& e84 Bk siBme §p A e dph2 20 c B5#FR 1 &
H fh1 8 LNCaP ‘w % ‘?v'J v H O s R ¥ Ta"i”ﬁ VEGEF ik %4 #5355 4« & HLE ~ HLP %

ossypetin 71 %] ¢ 5> 4 k4 VEGF chim e #icE P &g 5> (Fig. 19F)» pt 2 % &7 = X rx
g0ssyp 7 f
g = VEGF 1% 37T *% > i&- 423 HLE ~ HLP 2 gossypetin ¥ "B x ¢ 3724 /2§

T B ALK chpr ] (F* o
5.14 %A E 5P (HLEHLP) $é: % B2 %% 5 3 3 (PSA 2 R2 P 5F
AR E 2R ES g RS Fd 5k 50%~80% 3L K AL E A LA R
1+ 4 J (total prostate specific antigen, tPSA)# B £_“ % #& # & 7 — B 4 24 Jfﬁ 3ol A

® % i A 47 & 7 (PSA IE P Pl e Fig. 20A % % B 7 1 LNCaP 3 # 2 /&9 £ 2 (PSA
7z £ > HLE ~ HLP % gossypetin :# 5 & %] 2 4k Bl -7 tPSA & L R 11 o ¥ ¢ » M b
AT R gATA > AP GRS DR BEITL RS £ 2 B2 o
L

=
% %77 HLE ~ HLP 2 gossypetin ¥ s ‘=% kAT %2 & § kAR Tt o Bim = 7 it
$ Frdla § #4742 5% (Fig. 20B) -
515 - # 3%

17 DRBIERLARGER S * KPR invivo psmee i 2 £+ Q2w Loy
R B 47 #05°(3,38,39) « B % R > %3 HLE ~ HLP * gossypetin i¥ 3 i 7 12§ scdir4]
LNCaP s ch2 £ (Table 2)o 4t #5 4§ % 3% ¥ - % 3% 4% &4k & HLE-HLP % gossypetin
%;; ) .,’El aE LR UE L4 v (3 AST~ALT ~ BUN - creatinine ) ( data not shown )
LI P = f *4td 4 m F (42 o HLE ~ HLP % gossypetin ¥13" LNCaP ‘w2 # {8 34
%L BB RE A B KR SRR R BARR T HIIE Y o 2 K4 G et i
%7 (PSA § B2 Mg Hb 2 fé_ua VEGE éiv2. 7. Mo 5 Al ea 2
5
¥

%

)

‘E\

54 2 04 o FEEIm P E P 2 %% P HLP 2 £ Bax 2 FasL #& 22 &?%LNC&P by
&= P HLE Rl &# o FH BFA4F Mo & el 2 & o5 F0 % F
LXR/ABCA1/flotillin signaling > & 7 3 & = % LXR agonist 2_ J&4
%z # : HLEZ HLPr3 "5 & 252 (7 5= 3
516 A E 5B ER$ (HLP) $ LNCaP im% $ 8 2 28 2 Jrd| it
- “HLP ¥4 © B £

FI* § v & & ¥ % (Wound-healing assay)i#|3# HLP 3 LNCaP ‘w*2 2 # # 4, 4 77 5



% > LNCaP % % & %k & 25~ 50 v 100 ug/ml 2= HLP % time-course (0 ~ 24 ~ 48 {v
72 ] BE) BLZET > £ control BT 3 IR 0 HLP #r4] LNCaP fw® 2_ i v )ﬁ] S T
B o fls > ¥ %2 100 pg/ml HLP U2 ™ # fmee # 6 53,5 5 35 > £ & Ik A i #f 1+ (Fig.
21A) -
- HLP ¥ % # b+ fo 28 i 4

41* Boyden chamber ¥ 5 ip|:d HLP #2358 LNCaP 'm® 2. ## it 4 7 c S % #Fm >
LNCaP w7 % % ik & 2550 = 100 pg/ml 2= HLP & 24 -] P> 22 control e ¥ fR ¥ 4 Th»
dnfe % 100 pg/ml HLP &2 ™ 7 3 Min*e 5 15 Boyden chamber 7% %3 P! &g cinger ] (%
oo R IRER R (Fig. 21B) - g% %+ & Boyden chamber 2 collagen-coated
transwell 2. ‘w2 ;28 25 ¢ 7 1% 9 (datanot show) o
517 4 § 5 55 (HLP) % LNCaP 0% ¢ MMPs % m.2 $rd] ¥

HLP#r#|LNCaP % # &+ {r &% 25 & @ a4 7 & ™ 4] * gelatin-zymography= *
k3782 e = 2 ECM degradationfp i 2k F]-MMP-2, -9 (40)e5 {4 % 38 » 2 5% % R > HLP
¥ LNCaP jw %2 #7 4 i cfiMMP-9 3 B g 15 > @ ¥ Y F o2 HLP#| T H 4o ‘ﬁ A
B2 (Fig. 22A) - i&— # 5 FeRHLP¥>*MMP-92 % %5 > & 41 MMP-9 mRNA{r3-v & =t £_%
¢ % PIHLP:73 #7 - Fig. 22B3 7 RT-PCRZ & % »  fn%e RITHLP 224 ] P 2_ (5 {{ B ¥ e
#IMMP-9 mRNA:s £ R o f|* & > BLE 72 W p|D|HLPi® * 2 m% B 7 3 A pro-MMP-2 &
active MMP-2% 3% 7 & IR 58 5 @ active MMP-9 3-v & =t e33R & & BIHLP 100 pg/ml#| £
B FI0.581 gk b > frmRNAZ £ - & (Fig. 22C) - 4~ H HFF HLP% 1 8 BMMP-2
itz th s 4 B SmRNAfe dd Fehd I o
517 2# E 5 BB (HLP) % LNCaP 0% ¢ AP-12 DNA 8 2 i 4 2 $r3{(c®

f— B e P s &4 %5 AP-1 (c-Fos/c-Jun complex ) f= NF-xB ¢ 3% 47 MMP-9 A 7]
cfg 51 > BT MMP-9 ek (41) - ’FT A & 47§ 4% F]13 c-Fos ~ c-Jun fv NF-xB & +*
M A IRAFA) o Fig. 23A % % &7  LNCaP ' “§ % &J2 HLP jk & 3 4c > #4- %] c-Jun %
e g ok P AR 0 5 @ NF-xB e LA E 5 37 g e 18 4] EMSA #% 4 17
felmre 1% ¢ HLP 2_F 8255 AP-1 & NF-xB £ DNA % & i 4 % % % 3L LNCaP w*z < 3] 100
wg/ml HLP /&2 24 -] pF2_ T > AP-1 22 DNA 2% & it 4 3T 4% 5 m NF-«B 2. B2 5087
P B8 (Fig. 23B )~ F]t 33, HLP A2 LNCaP w2 $r4] MMP-9 ch 4 2 ¥ it .5 d 2% AP-1
HE SR L - Tk RER S o Al
518 # E 5354 (HLP) $rd| LNCaP o ¥ T - ## 7]+ 2 39 4R

FF AR+ 0 Bd s PIBK » AKtfPERK 87 Bl it ~ B A chififz > = F 4 P
WA ARAP-1 25 F) 5 (42, 43) o Flt G B G HLPB 7 LNCaP i %o #5 &+ ix 8 8 7 5o
PI3K/Akts¢ ERKEL/Z > 4 #* & = 8L & 2 & 47w %8 p PI3K ~ Akt{vERKZ 3-v % gapc it 4 3R >
d %% 8 D HLPa: g #r 4| Aktps i* 2 > 7 ¥ 2 5 Jk B »c i (Fig. 24A); A ERKeg 58
Rl# ] (Fig. 24B) o 1 i 8% HLPV i 5 d 34| Akt /=@ 2 2 AP-12. % 7. - HLPE 2 3 %]
&7 Akta™ 2 Bevdmre 58 Z R i 4 02 MMP-9 % 2. B2 58 o LNCaP ‘w2 & %7 & 78 Akel P
%l A e po 2 AktA B A2 T RHLPZ (v % o f A 1§ % Bh L E A inAki] cDNA
FER 3 $& 78 » LNCaPme LA 3 4 7e Akt] cDNAm?e 2 Akteng-v 2 s i 2 5 @2 7
o4 £91.54% 175 (Fig. 25A)e 47 % 4F 33 MMP-0¢h14 5o 2 £ 4 i sPAKUEE ¥ 925 4 active
MMP-9z_ 3-v % 38 (2.35% ) » HLP 2 LNCaP/Akt] cDNA ‘& %] i; #r4] Akt # H 5142 89.6%

(Fig. 25A) ¢ toim# @R {2385 A 45 ¢ > LNCaP/Akt] cDNAe %] § 5 fn%e £ 8 % 29 i

4 (2 LNCaP/vectorie Wj4p b ) » iJ2 HLPZ {4 &g L # #r4)»c% (Fig. 25B) ° Fig. 25C4,% :
HLP#r4|LNCaPim % # & 2 % ¥ 5 .15 16 [ $7PI3K/AKtN 4, B 48 » 38 /@ 4| AP-138 &5 v



MMP-9 - ¥ ¢t » HLEF " % & it 45 (7% 2. F7 7 % % 4 v HLP2 i¥* (data not show ) o
5.18 4 E 34 (HLE 2 HLP) #rili § 473 i€

1L 84 %4 0 HLE 2 HLP ¥ "8 e % ¢ VEGF % 3 (Fig. 19F) % & 4
BT (Fig. 20B) M7 @ %7 i B #rli § 472 24 o - 1 4 HF R L tm
¢ (HUVECs)x. ¥ 2 = (tube formation)® % & #% 3+ HLE 2 HLP Fr4|x ¢ #72 01575 d Fig.
26 "‘Elv—"\;f EEF'—T‘T HLE % HLP FE_"? = ”ﬁ Frdleni®® 5 {8 _fgg‘féﬂ}%gk\ éi-f:mr;"f?»éq\—? ﬁg‘ﬁf? 'ﬁ{; - d-}}
WRF - AHEEEBL R rE
515 3= &py

FE I ER% > HLP * 35 2 ouk e 4 R 2 R 0N T 0 TE D i A E R
2 (5% o R0 BN S R A A R E S s P R Fa FATA 2 S
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Fig. 1. (A) HPLC chromatogram of 10 kinds of standard polyphenols (10 mg/mL; 10 ul). Peaks: 1, GA; 2, PCA; 3,
catechin; 4, ECG; 5, EA; 6, rutin; 7, p-coumaric acid; 8, ferulic acid; 9, quercetin; and 10, naringenin. (B) HPLC
chromatograms of free polyphenols from HLE (5 mg/mL; 10 pl). Phenolic compounds correspond to peaks 3 and 5
as in (A). Detecter was set at 285 and 345 nm. (C) Summary of composition of the HLE.
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Fig. 2. Inhibition of CaP cells viability by HLE and EA. (A) Inhibition of 3 kinds of CaP cells viability by HLE.
Cultured cells were treated with or without HLE under different concentrations (0-10.0 mg/mL) for 24 h. (B) LNCaP
cells were treated with 1.0 mg/mL of HLE and 25-100 uM of EA for indicated times (0, 12, 24 and 48 h). Cell
viability was analyzed by MTT assay. The result represents the average of three independent experiments + SD. *p<
0.05, **p< 0.01 compared with the control. (C) Induction of apoptosis by HLE and EA. LNCaP cells were treated
with various concentrations (0, 0.5, 1.0 and 2.5 mg/mL) of HLE and 100 uM of EA for 24 h, and the apoptotic cells
were assayed by TUNEL stain. The arrow indicated apoptotic cells. Apoptotic values were calculated as the
percentage of apoptotic cells relative to the total number of cells in each random field (>100 cells) and represent the
average of three independent experiments + SD. *p< 0.05, **p< 0.01 compared with the control. (D) Under the same



treatment condition, the DNA content was analyzed using fluorescence flow cytometry. The position of the sub-G1
peak (hypodiploidy), integrated by apoptotic cells, and the GO/G1, S and G2/M peaks are indicated. Quantitative
assessment of the cell number percentage in each phase of the cell cycle was calculated and expressed, and
represents the average of three independent experiments. (E) Immunoblot analysis of the expressions of caspase
members (caspase 3, 8 and 9) in LNCaP cells treated with HLE and EA. B-actin served as an internal control. Results
are representative of at least three independent experiments. The quantitative data were presented as means + SD of
three repeats from one independent study. *p< 0.05, **p< 0.01 compared with the control.
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Fig. 3. Effect of HLE and EA on the intrinsic apoptotic pathway in LNCaP cells. (A) Effect of HLE and EA on the
translocation of Bcl-2 family proteins. Mitochondrial fractions of LNCaP cells treated with various concentrations of
HLE (0, 0.5, 1.0 and 2.5 mg/mL) and EA (0, 25, 50 and 100 uM) for 24 h were analyzed by SDS-PAGE and
subsequently immunoblotted with antibodies against Bcl-2, Bcl-X;, Mcl-1, Bax, t-Bid and B-actin that served as an
internal control. (B) Effect of HLE on the release of cytochrome c. The expressions of cytochrome c¢ (Cyt ¢) in
cytosol and mitochondria were analyzed by Western blotting. To check the selectivity of proteins from subcellular
fractionation, B-actin and COX-IV were used as marker proteins representing the cytosolic and mitochondrial
fractions, respectively. (C) Under the same treatment condition, the cells then were harvested and the disruption of
mitochondrial transmembrane potential (MTP) was measured using fluorochrome dye JC-1 by a mini-flow
cytometry method. The quantitative data were presented as means + SD of three repeats from one independent study.
*p< 0.05, **p< 0.01 compared with the control.
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Fig. 4. Effects of HLE and EA on the extrinsic apoptotic pathway in LNCaP cells. (A) Total cell lysates (50 ug) of
LNCaP cells treated with various concentrations of HLE (0, 0.5, 1.0 and 2.5 mg/mL) and EA (0, 25, 50 and 100 uM)
for 24 h were analyzed by SDS-PAGE and, subsequently, immunoblotted with antibodies against TNFo, TNFR1,
FasL, Fas and fB-actin that served as an internal control. (B) Cell extracts prepared from the same treatment condition
were immunoprecipitated (IP) with Fas. The precipitated complexes were examined for immunoblotting (IB) using
FasL antibody. The quantitative data were presented as means + SD of three repeats from one independent study.
*p< 0.05, **p< 0.01 compared with the control.
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Fig. 5. (A, B) Effects of a FasL blocking antibody (Nok-1) and a Bax inhibitor peptide (V5) on HLE-induced
signaling cascades and apoptosis. (A) LNCaP cells were pretreated with Nok-1 or V5 for 30 min, and then treated
with 2.5 mg/mL of HLE for 24 h. The expressions of FasL, Bax, t-Bid, Cyt ¢ (cytosol), caspase 8 and caspase 3 were
analyzed by Western blotting. B-actin was served as an internal control. The quantitative data were presented as
means + SD of three repeats from one independent study. *p< 0.05, **p< 0.01 compared with the control (lane 1).
#p< 0.05, ##p< 0.01 compared with the HLE-treated group (lane 2). (B) Under the same treatment condition,
apoptosis was analyzed by flow cytometry. Quantitative assessment of the percentage of LNCaP cells in the sub-G1
phase, as indicated by PI, and represents the average of three independent experiments + SD. *p< 0.05, **p< 0.01
compared with the control. #p< 0.05, ##p< 0.01 compared with the HLE-treated group. (C) Overview of pathways
for HLE-induced apoptosis in human CaP cells. HLE were shown to be capable of inducing LNCaP cell apoptosis
via both the intrinsic (mitochondrial) and extrinsic (Fas death receptor) pathways.
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Fig. 6. Inhibition of LNCaP cell viability by HLP, ECG and f-sitosterol. (A) Trypan blue assay. (B) Brd U assay.
Cultured cells were treated with or without HLP or ECG or B-sitosterol under different concentrations for 24 or 48 h.
The result represents the average of three independent experiments + SD.*p < 0.05, **p < 0.01 compared with the
control.
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Fig. 7. Fig. 2 Effects of HLP, ECG and f-sitosterol on cell cycle distribution and apoptosis. (A) LNCaP cells were
treated with various concentrations of HLP (100 and 250 pg/mL), ECG (40 and 100 pM) and B-sitosterol (8 and 16
uM) for 48 h. The DNA content was analyzed using fluorescence flow cytometry. The position of the sub-G1 peak
(hypodiploidy), integrated by apoptotic cells, and the GO/Gl, S and G2/M peaks are indicated. Quantitative
assessment of the cell number percentage in each phase of the cell cycle was calculated and expressed, and
represents the average of three independent experiments. (B) Under the same treatment condition, the determination
of early apoptotic (TUNEL-positive) cells was analyzed by flow cytometry. The abscissa of each histogram indicates
cell counts, and the ordinate indicates fluorescence of FITC-labeled DNA. The number at each histogram is the
percentage of cells with FITC fluorescence above the line (TUNEL-positive). The results represent the average of
three independent experiments.
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Fig. 8. Effectsof HLP, ECG and f-sitosterol on autophage in LNCaP cells. (A) LNCaP cells were treated with or
without HLP, ECG or B-sitosterol under different concentrations for 48 h. The autophage was analyzed using The
DNA content was analyzed using AVO stain. The arrow indicated autophage. (B) AVO-positive cell values were
calculated as the percentage of autophage cells relative to the total number of cells in each random field (>100 cells)
and represent the average of three independent experiments + SD. *p< 0.05, **p< 0.01 compared with the control.
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Fig. 9. Effects of HLP, ECG and B-sitosterol on the apoptosis-related proteins in LNCaP cells. Total cell lysates (50
ng) of LNCaP cells treated with various concentrations of HLP (100 and 250 pug/mL), ECG (40 and 100 pM) and
fB-sitosterol (8 and 16 uM) for 48 h were analyzed by SDS-PAGE and, subsequently, immunoblotted with antibodies
against caspase-8, -9, -3 (A), FasL, Fas (B), Bcl-2, Bax (C) and B-actin that served as an internal control. The
quantitative data were presented as means + SD of three repeats from one independent study.
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Fig. 10. Effects of HLP, ECG and f-sitosterol on the autophage-related proteins in LNCaP cells. Total cell lysates
(50 ng) of LNCaP cells treated with various concentrations of HLP (100 and 250 pg/mL), ECG (40 and 100 uM) and

B-sitosterol (8 and 16 uM) for 48 h were analyzed by SDS-PAGE and, subsequently, immunoblotted with antibodies
against Beclin, LC-3, ATG5, ATG9A and B-actin that served as an internal control. The quantitative data were
presented as means + SD of three repeats from one independent study.
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Table 2. Effects of HLE, HLP and gossypetin on LNCaP tumour growth.

Groups No.of Tumoer meidence Tumeor i'cflume Tumert weight
mice (%) (mm*) (mg)

1. Control 6 0 ND ND

2. INCzP ] 75 833 £ 269 1390 = 490

3.INCaP +1.0% HLE 6 33 363 =185 805 =95

4 ILNC=P +2.0% HLE 6 0 ND ND

5. LNCaP +0.1% HLP 6 23 913 = 407 1040 = 330

6. LNCaP + 0.2% HLP 6 16 233 390

7. LNCaP + 2mg Gossypstin 6 33 150 = 149 270 = 140

The mice were euthanised 42 days after cell injection, and the tumour
incidence, volume and weight were measured. ND = non-detected.

Fig. 11. Determining tumorigenesis in nude mice (xenograft tumor studies) and animal trials in HLE and HLP.
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Fig. 12. HLE, HLP and Gossypetin inhibit LNCaP tumor xenograft growth in nude mice. The mice implanted with
LNCaP xenografts were fed with HLE, HLP or gossypetin for 42 days. (A) Tumor formation was visualized by
photography (B) Tumor volumn of athymic nude mice at indicative day after tumor innoculation.
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Fig. 13. HLE, HLP and gossypetin inhibit LNCaP tumor xenograft growth in nude mice. The mice implanted with
LNCaP xenografts were fed with HLE, HLP or gossypetin for 42 days. (A) Food intake, (B) body weight, and (C)

survival curve of each mouse was recorded weekly throughout the experiment. of each mouse was recorded weekly
throughout the experiment.

Fig. 14
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Fig. 14. Histological photomicrographs of tumor xenograft in nude mice with HLE, HLP and gossypetin. LNCaP
cells were injected subcutaneously into nude mice (A, contril; B, LNCaP cells injection). At the same time, six of the
groups were orally treated with HLE (C), HLP (D) or gossypetin (E). The mice were sacrificed after 42 days, and
tumors were collected for analysis. Histology of tissue from nude mouse injected with LNCaP cells.



Fig. 15
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Fig. 15. HLE, HLP and gossypetin induce apoptotic cells of LNCaP tumor xenograft growth in nude mice. The mice
implanted with LNCaP xenografts were fed with HLE, HLP or gossypetin for 42 days, and tumors were collected for
analysis. The apoptotic cells were assayed by TUNEL stain. The arrow indicated apoptotic cells. (B) Immunoblot
analysis of the expression of caspase 3 in tumor xenograft of nude mice with HLE, HLP and Gossypetin. The data
are expressed as mean+SD from three independent experiments; *p < 0.05 , **p<0.01 comparedwith the LNCap

alone group
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Fig. 16. Immunoblot analysis of the expression of (A) Bcl-2 family (Bax, Bcl-2 and Mcl-1) and (B) Fas, FasL tumor
xenograft in nude mice with HLE, HLP and gossypetin. After treatment, whole tissue extracts were prepared as
described in material and method. Equal amount of total proteins were loaded in each lane of SDS-polyacrylamide
gel. Western blotting was performed with antibodies against Bax, Bcl-2, Fas and FasL. B-actin was used as an
internal control.The data are expressed as mean+SD from three independent experiments; *p < 0.05 , **p<0.01

comparedwith the control.
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Fig. 17
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Fig. 17. Immunoblot analysis of the expression of p53, p21, p27 and pl6. tumor xenograft in nude mice with HLE,
HLP and gossypetin. After treatment, whole tissue extracts were prepared as described in material and method. Equal
amount of total proteins were loaded in each lane of SDS-polyacrylamide gel. Western blotting was performed with
antibodies against p-p53 and p53, p21, p27, and pl6. B-actin was used as an internal control. The data are expressed
as mean+SD from three independent experiments; *p < 0.05 , **p<0.01 comparedwith the control.
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Fig. 18. Immunoblot analysis of the expression of (A) RXR and LXRa (B) ABCALI and flotillin tumor xenograft in
nude mice with HLE, HLP and gossypetin. After treatment, whole tissue extracts were prepared as described in
material and method. Equal amount of total proteins were loaded in each lane of SDS-polyacrylamide gel. Western
blotting was performed with antibodies against RXR, LXRa, ABCALI and flotillin. B-actin was used as an internal
control. The data are expressed as mean+SD from three independent experiments; *p < 0.05 , **p<0.01
comparedwith the control.



Fig. 19. Histological photomicrographs of tumor xenograft in nude mice with HLE, HLP and gossypetin. (A)
Immunohistochemical staining for Ki-67 was done as detailed in materials and methods. (B) Immunohistochemical
staining for p53. (C) Immunohistochemical staining for p27 (magnification X100). (D) Immunohistochemical
staining for LXRa was done as detailed in materials and methods. (E) Immunohistochemical staining for ABCA1 (F)

Immunohistochemical staining for VEGF (magnification X100)
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Fig. 20. Effect of HLE, HLP and gossypetin on the expression of tPSA and hemoglobin in serum from nude mouse
injected with LNCaP cells. At the same time, two of the groups were orally treated with HLE HLE, HLP or
gossypetin. The mice were sacrificed after 42 days, and serum was collected for analysis of tPSA and hemoglobin
level.
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Fig. 21. Effects of HLP on wound healing ability and invasion of LNCaP cells. Monolayers of growth-arrested (A)
LNCaP cells treated with HLP (25, 50 and 100 pg/ml) or without were scraped and the number of cells in the
denuded zone (i.e., wound) was quantitated after 24, 48, and 72 h under a light microscopy. Quantitative assessment
of the mean number of cells in the denuded zone and represents the average of three independent experiments * SD.
#p< 0.05, ##p< 0.01 compared with the 0 h-treated time. *p< 0.05, **p< 0.01 compared with control. (B) LNCaP
cells were pre-treated with HLP (25, 50 and 100 pg/ml) or without for 24 h. Treated cells were then subjected to
analyses for invasion as described in Materials and Methods. Representative photomicrographs of the
membrane-associated cells were assayed by Giemsa stain. The arrow indicated the membrane-associated cells.
(c-d) " % of control” represent denotes the mean number of cells in the membrane expressed as a proportion of
that control group and the average of three independent experiments * SD. *p< 0.05, **p< 0.01 compared with
control.
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Fig. 22 Effects of HLP on the MMPs activities and expressions. (A) LNCaP cells in serum-free medium were treated
with various concentrations (25, 50 and 100 pg/ml) of HLP for 24 h. The culture medium of cells after treatment was
subjected to gelatin-zymography to analyze the activity of MMPs. (B) Real-time quantitative RT-PCR and (C)
Western blot analysis of mRNA and protein levels of MMP-2 and MMP-9 in cells treated with various
concentrations of HLP and harvested at 24 h. B-actin was served as an internal control of protein level. The
quantitative data were presented as means + S.D. of three repeats from one independent study. *P < 0.05, **P <
0.005 compared with the control.
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Fig. 23. Effects of HLP on the AP-1 nuclear translocation level. (A) LNCaP cells in serum-free medium were treated
with various concentrations (25, 50 and 100 pg/ml) of HLP for 24 h, after which cells were harvested and the nuclear
fraction analyzed for the expression of c-Jun, c-Fos, and NF-xB. The nuclear protein levels were determined by
Western blotting. (B) The nuclear extracts were analyzed for AP-1 and NF-xB DNA binding activity using
biotin-labeled AP-1 and NF-kB specific oligonucleotide by EMSA. Lane 1 represented nuclear extracts incubated
with unlabeled oligonucleotide (free probe) to confirm the specificity of binding. PCNA was served as a nuclear
internal control. The quantitative data were presented as means + SD of three repeats from one independent study.
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Fig. 24. Effects of HLP on the expressions of PI3K/Akt and ERK. LNCaP cells in serum-free medium were treated
with various concentrations (25, 50 and 100 pg/ml) of HLP for 24 h, after which cells were harvested and analyzed
for the levels of (A) PI3K, p-Akt, Akt, (B) p-ERK and ERK. Equal amounts of cell lysates (50 pg) were resolved by
SDS-PAGE, transferred to nitrocellulose, and probed with specific PI3K, p-Akt, Akt, p-ERK and ERK antibodies.
B-actin was served as an internal control of protein level. The quantitative data were presented as means + SD of
three repeats from one independent study.
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Fig. 25. Effects of mutant Akt expression vector on HLP-mediated cellular events. LNCaP cells were transfected
with empty vector or Akt cDNA (activated) and treated with or without 100 pg/ml of HLP for 24 h. (A) The cellular
levels of p-Akt, Akt and MMP-9 were analyzed by Western blot. B-actin was served as an internal control.
Determined expression of the protein was subsequently quantified by densitometric analysis with that of control
being 100% as shown just below the gel data. (B) Cell invasion was analyzed by Boyden chamber assay. The
quantitative data were presented as means + S.D. of three repeats from one independent study. *p < 0.05, **p <
0.005 compared with the respective untreated group. (LNCaP/vector or LNCaP /Aktl cDNA). ##p < 0.005 compared
with the mean number of membrane-associated cells in HLP-treated LNCaP/vector group compared with HLPtreated

LNCaP/Aktl ¢cDNA group. (C) A proposed model for the HLP-mediated inhibition of LNCaP cell migration and
invasion.
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Fig. 26. Effects of HLE and HLP on on capillary tube formation in cultured endothelial cells. Representative
photographs of Matrigel-coated cultured HUVECs cells after incubation with various concentrations of HLE (0.25,
0.5and 1.0 mg/ml) or HLP (0.025, 0.05 and 0.1 mg/ml) or without.
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