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Hmpmio = 2 P9 2 iR 2 L i T
o AP TEY - RE G B AR N A DR ER e
A549 » B2 E T 3r % B4 (phyllanthus urinaria
extracts ; PUE) RIF 4> 0 lmme & » 50 4 2 58 - Ab49 >
2 ® T 3R 03 P-4 (phyllanthus urinaria extracts
PUE) k473 3 B fw 2o i » iy # e 58 o 4% HPLC-MASS »
grx o 47 PIE cne = 2 p 2 4 # R PUE 7 7 gallic acid,
methyl gallate, epicatechin, epigallocatechin-3-
gallate, gallocatechin-3-gallate, rutin, epicatechin-
3-gallate and naringin % % fs 4 ° %“gv} modified Boyden
chamber invasion assay ° % JLE T 3R X B4~ £ 5 Fr4] AS49
BEradud o2 AL d e qn e gAY Y
¢ UREF s AT A 2R e B A 4 e B
gelatin zymography ¥ casein zymography assay ¥ - % I
I T T L frd] AD49 A S R fm e e MMP-2 2 u-PA 4
Fooo Fpt i g 4% RT-PCR 2 Western blot # I E T 3x %
Bedr € 3] ADA A BENE B e fF 0 2 2 oo BRI A D
# I o I pEA* MMP-2 promoter Luciferase assay # 7 B
T 3R ¥ U rd] MMP-2 promoter e 4kiE 1t o “$ gLz ek 3
P FIETIRE B E G prd] INK 2 Akt gL o 1% 4
F o2 P F PR ] § B e 2 & a3
#7553 B4 (Psorlaea corylifolia L. extracts
PCE)E ¥ )k & 3 e > 7 e 54 2o 72 (MDA-MB-231) e1iE ‘wo
P2 T W A = cndmre P o 2 DAPL stain &2 DNA %744 &~ 47
3 E o F WA K Py X P4 ¢ B3R chromatin condensation £
DNA %74 7 & - ¥ B¢ Fplme Ao B H7 = o P * g
fnre kA 47> 2R PCE € 3 4 fwre 2% sub-Gl chfcp ¥ ¥
WERBEGRRCRM G o flr e 2 gEzdmy i e
ek AR RE S o IR H € 3 4 cleaved-caspase 3 HF-v
# B b PF € Wik cytochrome Cerf2z o SfE b 2% >
TIRE P A b 2 P E A B G e e R
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According to the announcement of Department of
Health, cancer is the biggest death rate among the
top ten causes in Taiwan. So far, the most important
thing for finding new cancer drug is urgent. It has
been reported that cancer cells are not able to go
through the normal apoptosis pathway and has abnormal
proliferation ability. Moreover, metastasis, the
major cause of cancer death and various treatment
strategies have targeted on preventing the occurrence
of metastasis, 1s a multi-step process involving
change of cytoskeleton, cell adhesion and proteolytic
degradation of the extracellular matrix (ECM),
essential to achieving cell motility. Chinese
medicinal herbs have been used for therapeutic
purposes in traditional and folk medicine for a long
time. A recent report showed that many kinds of
Chinese medicinal herbs have the antioxidant, anti-
inflammation, anti-allergic and anti-tumor
activeness. Here, we provided molecular evidence
associated with the anti-metastatic effects of
Phyllanthus urinaria L. extracts (PUE), by showing a
marked inhibition on the invasion and migration of
highly metastatic A549 and Lewis lung carcinoma (LLC)
cells. To further investigate the precise involvement
of PUE in tumor metastasis, Ab49 and LLC cells were
treated with PUE at various concentrations and
results from zymography and Western blotting showed
that a PUE treatment may decrease the expressions of
matrix metalloproteinase-2 (MMP-2), -9, urokinase
plasminogen activator (u-PA) and their endogenous
inhibitors, that is tissue inhibitor of

metal loproteinase-2 and plasminogen activator
inhibitor-1, in a concentration-dependent manner. RT-
PCR and MMP-2 promoter luciferase analysis revealed
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that PUE inhibits the transcription of MMP-9 mRNA. We
performed western blot to find that PUE inhibited p-
focal adhesion kinase, p-paxillin and vimentin and
enhanced E-cadherin and a-catenin, indicating the
anti-EMT effect of PUE in lung carcinoma calls. We
also demonstrated that Psorlaea corylifolia L.
extracts (PCE) induced cell death, chromatin
condensation, and DNA fragmentation on MDA-MB-231 and
JC cells. Treatment with the extracts also caused an
increase in the sub-Gl fraction of cell by flow
cytometry assay. In addition, PCE induced caspase-3
activation and the release of cytochrome C .

In conclusion, PCE induced the apoptosis of breast
cancer cells in vitro, suggesting that it may have
therapeutic potential against human breast cancer.

MMP ; u-PA: proliferation; metastasis:; apoptosis
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Fim i R A g o Flpt o AFTEY - REF FRES NS DA R
A549 > B2 E T 3R e P-4 (phyllanthus urinaria extracts; PUE) &k 47 34 ¥4t g w22 i~ iy 4
8. 58 o A549 0 R T 3R eh % P-4 (phyllanthus urinaria extracts; PUE) & 45 33 ¥ % fm ¥
B g 4 e f1* HPLC-MASS 4 31 42 45 PUE ehle = 2 p 7 44 3L PUE 7 3 gallic
acid, methyl gallate, epicatechin, epigallocatechin-3-gallate, gallocatechin-3-gallate, rutin,
epicatechin-3-gallate and naringin % % =g - %“g d modified Boyden chamber invasion assay °
BRETHRERP L4 3] AS49 Brchicd o a2 2 24 e d o q f R AR
FAE U EF et T enm f22 e 5850 4 chec % > & gelatin zymography £ casein
zymography assay ® » ZF LI T ¥ U drd] A549 A 5 g m e ch MMP-2 2 u-PA ch& o
Flt AL 1% RT-PCR 2 Western blot 3 ILE T sk X B4 € 3] AS549 A 5% Jg e
fr o B T o fEdrd A ek oo R * MMP-2 promoter Luciferase assay & § £ T K ¥
L34 MMP-2 promoter i k5 1 o ",% przodh s Ay FIRFE T RE B L G Frd] INK
2 AKUBERE 1 o 1% A T 2 P I R g S BT e 4 K enet ok R A
g X B~ 4~ (Psorlaea corylifolia L. extracts; PCE)%E ¥ ik & e 3 4v > ¥ ¢ 4] 5 T o 1%
(MDA-MB-231) /& sm¥e BT 3 4v 5 = eh'w?2 §icp > 11 DAPI stain 22 DNA 77 & 47> 2 »
W IAT P P-4 € W3k chromatin condensation ¥2 DNA %74 ¥ 18— ¥ 8¢ J o7z 4w %
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According to the announcement of Department of Health, cancer is the biggest death rate
among the top ten causes in Taiwan. So far, the most important thing for finding new cancer drug
is urgent. It has been reported that cancer cells are not able to go through the normal apoptosis
pathway and has abnormal proliferation ability. Moreover, metastasis, the major cause of cancer
death and various treatment strategies have targeted on preventing the occurrence of metastasis, is
a multi-step process involving change of cytoskeleton, cell adhesion and proteolytic degradation
of the extracellular matrix (ECM), essential to achieving cell motility. Chinese medicinal herbs
have been used for therapeutic purposes in traditional and folk medicine for a long time. A recent
report showed that many kinds of Chinese medicinal herbs have the antioxidant, anti-
inflammation, anti-allergic and anti-tumor activeness. However, the effects and detailed
mechanisms of Chinese medicinal herbs on cancer cell metastasis and inducing cell apoptosis
were still unclear. Here, we provided molecular evidence associated with the anti-metastatic
effects of Phyllanthus urinaria L. extracts (PUE), which contained polyphenols including gallic
acid, methyl gallate, epicatechin, epigallocatechin-3-gallate, gallocatechin-3-gallate, rutin,
epicatechin-3-gallate and naringin, by showing a marked inhibition on the invasion (p<0.001) and
migration (p<0.001) of highly metastatic A549 and Lewis lung carcinoma (LLC) cells. To further
investigate the precise involvement of PUE in tumor metastasis, A549 and LLC cells were treated
with PUE at various concentrations and results from zymography and Western blotting showed
that a PUE treatment may decrease the expressions of matrix metalloproteinase-2 (MMP-2;
p<0.001), -9 (p<0.001), urokinase plasminogen activator (u-PA; p<0.001) and their endogenous

inhibitors, that is tissue inhibitor of metalloproteinase-2 and plasminogen activator inhibitor-1, in
I



a concentration-dependent manner. RT-PCR and MMP-2 promoter luciferase analysis (p<0.001)
revealed that PUE inhibits the transcription of MMP-9 mRNA. We performed western blot to find
that PUE inhibited p-focal adhesion kinase (p-FAK), p-paxillin, fibronectin, N-cadherin, and
vimentin and enhanced E-cadherin and a-catenin, indicating the anti-EMT effect of PUE in lung
carcinoma calls. We also demonstrated that Psorlaea corylifolia L. extracts (PCE) induced cell
death, chromatin condensation, and DNA fragmentation on MDA-MB-231 and JC cells.
Treatment with the extracts also caused an increase in the sub-G1 fraction of cell by flow

cytometry assay. In addition, PCE induced caspase-3 activation and the release of cytochrome C .

In conclusion, PCE induced the apoptosis of breast cancer cells in vitro, suggesting that it may
have therapeutic potential against human breast cancer.

KewNord - MMP; u-PA; proliferation; metastasis; apoptosis
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P s éll%a‘ﬁ B R § lmie AR A EEE T Rwe k-
(apoptosis) ¥ £ F £ ¥ 3 4 (proliferation) sc * o ¥ b o fR B w e ik~
(invasion) % ## #} (metastasis) ™ ¥ ER &= N2 SRR AEAKE B S & R
Floom plmre g e il fAwie 4 I“'r(%?\*?’?}ﬁf’ﬁé 2Pz [1) mreim
f¢ b 2L B (extracellular matrix, ECM)2 & & & ac # (adhesmn)mwté?é » fmie B2 e
B 4p 3 v % 4 g3k (Cuiyan et al., 2007; Gavert & Ben-Ze'ev, 2007; Jeanes,
Gottardi & Yap, 2008; Nahari et al., 2007; Song, Bai, Yang, Gabrielson, Chan &
Zhang, 2007; Sossey-Alaoui et al., 2007; Tommasi et al., 2007; Yamaguchi &
Condeelis, 2007; Yanamoto, Kawasaki, Yamada, Yoshitomi, Yoshida & Mizuno, 2008;
Yu, Itokawa, Zhu, Syam, Seth & Insogna, 2007) ; [2] fm?e chiz § 2 # > (motility)
i PR3] mrek eanE B [4) et AT s R BRF Riwre § 4
£ -9 f*(proteinase) ° 4v serine proteinase (Borstnar, Vrhovec, Svetic & Cufer,
2002; Duffy, 2002; Evans & Sloan-Stakleff, 1998; Foekens, Ries, Look,
Gippner-Steppert, Klijn & Jochum, 2003; Hildenbrand & Arens, 2004; Kobayashi,
Suzuki, Tanaka, Kanayama & Terao, 2003; Robert, Bolon, Gazzeri, Veyrenc,
Brambilla & Brambilla, 1999; Suzuki et al., 2003) ~ metalloproteinase (MMPs) ~
cathepsins (Bao, Yeh & Lee, 2006; Gopal, Rehman, Chadha, Qiu & Colella, 2006;
Hashimoto et al., 2006; Mohamed & Sloane, 2006; Vasiljeva et al., 2006)14 %
plasminogen activator (PA) 4 f% ECM [+ # 7 1§ w2 b L 7 (Chakrabarti & Patel,
2005a; Chakrabarti & Patel, 2005b; Chakrabarti Zee & Patel, 2006) ; [5] & » 314
Iﬁi,ﬁ’ P i g AT E 0 5 L‘L"iﬁfé’u‘ g S E s PR AR R e b > F AL

AT F R EAThE R EY S [6] £ 54 *‘E_mi‘gﬁiia[7]n-"§%?i
(ang10genes1s)ar3+ g e ;ﬁgi Er i e BET S eE - AR IR RN S PHET
TR L3l o Efsid S :)%:)i:}}% A eh5+ = (Bhat & Singh, 2008; Finney, Vogt, Fukai &
Glesne, 2008; Gretschel et al., 2008; Legg, Herbert, Clissold & Bicknell, 2008; Ma et
al., 2008; Spannuth, Sood & Coleman, 2008; Vamesu, 2008) o 12 } & % 5 & > ‘m
PR it 2 A i AR ¥ R L e X IR i B M e s o 3T
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g dn e o A e te [ B A B 4 o WA (S g lmie § A e e 0k o
RFERER o A fRARCE i WA R B AEY TR A SIS DIATE R E
TR E R 2 o A - BATHR

EEEA RACTR e P e R A B TR R R KA R e b A
FoERwe Rt 2l mre folmie FF A F 0o 3 R pioie &5 B o
grog eh JNET 4 35 B ePfE % 0 ¢ 4573 serine proteinase ~ matrix metalloproteinases
(MMPs) ~ cathepsins ~ plasminogen activator (PA) » 2 ¥ MMP-9 - MMP-2 % u-PA
BARTHEASFFER L > BB RRE EHEG M LR me
AL g i MMPs > B AR % 8 P55 &8 MMPs 7 € 4p 4 e840 » @ MMPs &
Fodd A REAET AR R e o RRRAL R ik A R+ £ S MMPs >
Mo FR A RITHINER RS AR AN R TS AR i
B~ EEa ZEBP e
= ~ M %~ (apoptosis)

i s - Wh A AL R1972 & d 532§ flohn Kerr#r# 1 (Kerr, Wyllie &
Currie, 1972) » & 2 1995& (8 4 R AT T » fmie F= £4p 5 BfFwmie P BRBEHR
Tood AFrdleie p APT P 3EREN DN iz ks B ko o
ks A A- BARE AR A FEAR 0 WE - KA TFEE T L L E A
PRI 0 E D LR T AT ARG e L0 LN AL B
B @ 1 E Peoen- 857 = i 42(Radovic, Cucic & Altarac, 2008) -

A e RS ime o me NE 4 B kg (shrinkage) ~ "Wkn» %4 ¢ FRER
% (condensation) - #x {5 ¥7Z S8 | M mre - FAB S B P 7w
R ET Y 0 A5 5 B B aE ko] R 3RS A= [ 48 (apoptotic
body) ° ‘m¥e Az 4 k- WEALY wE %”f,g—.ﬂﬁ cdmre b 2 Fev A R0 PRI o B
FABEER AP (1) e T g (2) %4 ¢ %4k fﬁ(chromatin condensation )

(3) DNA % %7i* (DNA fragmentation ) 25 = %) 185bp e4% | %8 (4) &~ /|- §
HA A e dmie g A k= BARY U gl T i g RLA ) e N R € i
Mo F 5 e FRAE wmie A 2F Bed -0 BREUR o RS S R EE R AR
Bt o RIAAFR A= gt o p TR ARG £ B e a0
SR ek o B e R FR S 0 A e TR e ol R4 Y R R dn
N FRRED T gl X F B AT IR Flegoe R Tk
(chromatin condensation) -~ ‘m?2 2] DNA 4| %2 (DNA fragmentation) 3} = %
185 bp % | 4 ~ e H M 37 = % = - # (apoptotic body) #* (Brietzke &
Kapczinski, 2008; Radovic et al., 2008) -
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1. cell migration 4~ 45 (1)

f1* 48 well Boyden chamber 4 47 ;% > lower chamber = %z 7 10% FCS
DMEM > #-!m#2 2 berberine 24 -] P {5 > 12 0.05% 1 trypsin-EDTA 37T #73 ‘m
P2 3 * trypan blue ¥ e fc o AR r B E ihime (1.5><104 cell/well
-2x10%ell/well) ** upper chamber » % % 4% # 8 /| BFre{s » BoT E 5> 117 fip
F ¥ mie 10 A48 hiz S A 42 (80 1) Giemsa (1 :20) 24 1) PFF > Bfs BT
EE s B PR e o B 400x R e R T B B owell ST E B 3 BAR
o B S5 B owell o (T4 % mbe o2 st o

2. cell invasion 4 #7(1)

#-cellulose nitrate filters 7f % coating * 100pg/cm® Marix gel (0.5 mg/ml) > &



laminar flow Rk 3z 3~5 /| pF, H {4 3 ;2 %0 — 38 cell migration 4~ 17 > @ 35 & ‘¥
BopER PR 5 20 PF o
3. MTT ( Microculture tetrazolium ) 4 #7
AT RplRFwe B E G AR B BiESS 2 MRl 3~5x10°
mie s T 24 well ® 037 CER 16 /] FFis » 227 k& berberine 22 24
s hhFenmre s R o For 1 ml et R0 10 8 ﬁf’%ﬂMTT
reagent(final concentration 0.5 mg/ml) > & iv% 4 ] pF2 {2 & U R 7 AR #5805
415 3> 0.D. 565 nm TR EIB ek o d ek 3;2}%'1 Bz aaime il & oo
4. wre B E 5 d-v F (protein lysate) ® & (4)
Rk e 5 PBS e, ML) p culture dish #1343 % 4c » if £ ¥ 7 A 20mM
Tris-HC1 ~ 5SmM EDTA ~ 0.5mM EGTA -~ 0.3M sucrose ~ 2mM PMSF -~ 10ug /ml
leupeptin~25pg/ml soybean trypsin inhibitor typ I-S f= S0mM p-mercaptoethanol, pH
7 5) 0 BB S M-r 1R X PR 5 4°C T s (800g)10min #3 “f i AT IS, R
‘-q.iargﬁéﬁ-“ 4°C ™ & (A0Krpm) 1 hr, A 31 b ik (T imve FIR )R UK
(5 P SR e B FEN B O 80T B oA 2ml 5 e
% B (%73 0.1% Triton-X 100 sh3 7% A)id22, REZ2EHEE 1B, &1
R E S A &R E - (L Re ), & 4CT 8w (40Krpm) 1 hr, Brb iR
ORISR, A -80°C BTF e
5. gelatin-zymography (gelatinase 7% i8] 3&) (6)
BAEAE 0.1 % gelatin-8 % SDS-PAGE & AW %, BT d, Ide r Tk
Sk o B~ 16yl sample(F-v % E 20ug), 4v » 4u1 loading buffer, #- sample
loading 3| & 4 # ¥, 12 140V &7 7 A 2 de* {3 | pF2_ 18, BT, 4o x
50 ml 7 washing buffer » e F R TR 30 448 0 £ A =X o iF|$H; washing buffer 2.
ié, %v » 50 ml #reaction buffer, ** 37CIEB 8T F B 12 B/ F-#-F B2
e gel, ™4 staining buffer % ¢ 30 min, 2 £ i8¢ RILRA E %, T 1Y
densitometer (Alphalmage 2000, Alphalmage comp)& i* & % -
6. casein-zymography (u-PA % t-PA & 12B138) (8)
BAEAE 10 % SDS-PAGE & AW %, £ ¥ B T kB4 » 2%<f1casein 5 12
pg/ml e plasminogen, ¥ 3t A P, T 4o 2 T A HRR o B 16pl sample (3~
BE 20ug) dvor 4ul loading buffer #-sample loading 3| 7. /4 % ¢, 17 140V
BETAAY, 93 ppFL s, #4474~ 50 ml o washing buffer (2.5%
Triton X-100 in d HZO), BF R TR0 448, £ 3 =X, §H- washing buffer 2. 15,
4v > 50 ml sreaction buffer(40 mM Tris-HCI, pH 8.0, 10mM CacCl,, 0.01% NaN3),
3T CER4ETFE i 12 B/ P, #-F =15 gel, 1/ staining buffer % ¢ 30
min, 2 {6 & 121i194¢ i 4 ﬁ?} %%, T 12 densitometer (Alphalmage 2000,
Alphalmage comp)& it 2 % o
7. Western blotting 4 47 (10)
BAWE 12.5% SDS-PAGE % AT, B3 qTiA e, T4 r TiAE IR, B
16ul sample (#-v %€ 20pg), *v » 4ul loadlng buffer, #- sample denature (95°C -
10 min)2_ #& £ loading F| & /A # ¢, 2 140V &7 T AL #te = 3 [ pF2 {8, ¥
AT T ST R R, :lé’»-’?ﬂ%g%_ » 7k & 2. transfer buffer, i&-?ﬁim,ﬂm NC
paper "3 %8 v & {5 % » transfer holder, >+ 4CF, 12 100V BiETFHEF ] L
s » B~d1 NC paper 4r » blocking buffer, % 3 T #% - B | BF o R{d 4 » - &
88>t TBS buffer, & 4°C ™ F J& overnight, 2_ {14 washlng buffer (TBS+0.05%



Tween 20)iF#% = &, # — = 10 A 4B 3% F £ 40 » = &4l >> TBS buffer, *+ 3§
fe% = ] PFis 12 washing buffer %= &, & - = 10 A48 o B fs 4 > 25ml
substrate buffer :& {7 & ¢ & (& 2 ECL 4 & k %tk &%), % NC paper } 3 P & e
band I I, TR P F R T PR §z, T 04 densitometer (Alphalmage 2000,
Alphalmage comp) & i* %% % o
8. total RNA 2 mRNA 4~ & (11)
# 18 total cellular RNA #_2 i# %L+ 4M guanidine thiocyanate-acid phenol method
217 RNA % P~ 2 2 RNAzol :& {7 4 3; poly(A)RNA P|&_* oligo(dT)-latex i&—
i o
8. RT-PCR 4 #5 (12)
P~ 15ug mRNA 41 * oligo-d(T)15 5 primer (2 " random primer ; 12 MMLV-RTase
(200units) & 20ul & &% 7% ¢ (50mM Tris-HCI, pH 8.3), 75mM KCl, 3mM MgCl,,
10mM DTT, 20units RNasin)i& {* cDNA & =; B5ul¢cDNA  PCR ¥ 2% 7 (&
% 5 50ul)r T £ 2 primers FAL 09 R &, f1* Taq polymerase i {7 30 cycles
PCR » J&, # & 4= £ 12 1.8 % agarose *} & A 4 3, 12 ethidium bromide % ¢ I g
= o
10. %3t 45

5 Bcdg T M St 488 SigmaStat (Jandel Scientific Software, USA):ig {7
one-wayanalysis of variance(one-way ANOVA) 4 47 o
=~ BREHS

AR AR E T ok A urle BB il AR LR HEHD B
Bk RIS A R TAIT o L BEHIGRE S Bt 0 B 100 g E T 3R 1 50%iFpH
BiREP LRFER FRIRRFE SRR BB RRDE LA o Py
Mw g o @ % 50% DMSO fie @l % o3 7 &2 E T 3R 5 B4 (50 pg/mL) > B~
% it % AP A 17 R (Waters 600 pump)i& 7 4 47 o & W2 #icfd 7 2o R 50T
/15 %% % 4o Fig. 1 &2 Table 1 - §]* HPLC-MASS %~ ¥ 4 45 PUE chfe = 2 p 2
4 3. PUE 7 7 gallic acid, methyl gallate, epicatechin, epigallocatechin-3-gallate,
gallocatechin-3-gallate, rutin, epicatechin-3-gallate and naringin =~ %[5 - 11 7 & k&
BRenE TIREBF(0~10~25~50~75~100 pg/mL) > &2 A549 ‘mre 24 /| PFis »
BB B R o FI* MTT assay i plimPe 75 55 5 o B 5% % I A549 &2 MRC-5 ‘w
A FE TRERS GIEZ T I R S o adp ek R e
LLC ¥ p% > Frgf 0 ¢ $r) fofe 73 7% 5 (Fig. 2) - §1* modified Boyden chamber
coating type IV collagen eh4 47 o % % k7 > Bz r it 4 §EF E T HRIZBFER
HAvm i RAETIREF BT D Frg] AS49 mfe iz G4 o L {I* Ap ke
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Table 1. Characterization of Phenolic Compounds of PUE

peak no. retention time assigned identity *
(min)
1 10.186 gallic acid
3 15.159 methyl gallate
4 16.01% EC
5 16.57% EGCG
6 16.907 GCG
7 18.128 rutin
3 18.912 ECG
9 19714 narngin

*EC, epicatechin, EGCG, Epigallocatechin-3-gallate, GCG,
gallocatechin-3-gallate; ECG, epicatechin-3-gallate
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Figure 1. The chemical profile of PUE was analyzed by HPLC-mass spectrometry.
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(A) HPLC chromatogram of 10 kinds of standard compound. Peaks: 1, 1 pg of gallic
acid; 2, 1 pg of protocatechuic acid; 3, 1 ug of methyl gallate; 4, Iug of EC; 5, 1 ug
of EGCG; 6, 1 pg of GCG; 7, 1 pg of rutin; 8, 0.5 pg of ECG; 9, 1.5 ug of naringin;
10, 1 pg of quercetin. (B) Chromatographic patterns from HPLC analysis of PUE

extracts showed peaks corresponding to the retention times (min). Absorbance was

monitored at 254 nm.
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Figure 2. The effect of PUE on the viability of A549, LLC and MRC-5 cells. (A)

A549, (B) LLC, and (C) MRC-5 cells were treated with PUE for 24 h, and then
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subjected to MTT assay for cell viability. The values represented the means = SD of

at least 3 independent experiments (**, p<0.01; ***, p<0.001).
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Figure 3. The effects of PUE on cell invasion and migration of A549 and LLC cells.
(A) A549 and (B) LLC cells were pre-treated with PUE at an indicated concentration
for 24 h, and then equal numbers of cell were subjected to analyses for invasion and
migration as described in Materials and Methods. Data represented mean £ SD with
that of control being 1009, and the statistical significance of results was analyzed by
using one-way ANOVA with post hoc Dunnett’s test (*,p <0.05; **, p <0.01; *** p

<0.001).
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Figure 4. The effects of PUE on the protein and mRNA activities of MMP-2, -9 and

u-PA. Cells were treated with PUE for 24 h, and then subjected to gelatin zymography,
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casein zymography, and western blotting to analyze the activities of MMP-2, -9 (A
and B), u-PA (C and D), TIMP-2, and PAI-1 (E) respectively as described in Materials
and Methods. For mRNA levels, A549 total RNAs were extracted and subjected to a
semi-quantitative RT-PCR for MMP-2, u-PA, TIMP-2, and PAI-1 with GAPDH
being an internal control (F). (G) Luciferase activity was measured in transiently

transfected A549 cells using pGL3-MMP-2. Data represented mean + SD with that of

control being 100%, and the statistical significance of results was analyzed by using

one-way ANOVA with post hoc Dunnett’s test (*, p <0.05; **, p <0.01; *** p

<0.001).
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Figure 5. The inhibitory effect of PUE on the phosphorylation of Akt proteins. A549
cells was treated with PUE for 24 h, and then cell lysates were subjected to
SDS-PAGE followed by Western blotting with (A) anti-p38, anti-phosho-p38,
anti-ERK1/2, anti-phosho-ERK1/2, (B) anti-Akt, and anti-phosho-Akt antibodies.

Signals of proteins were visualized with an ECL detection system. Results from 3
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repeated and separated experiments were similar.
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Figure 6. The effects of PUE on the activation of NF-kB, c-Jun, and c-Fos. A549
cells were treated with PUE and then nuclear extracts were analysed for DNA binding
activity of AP-1 (A) and NF-xB (B) using biotin labeled NF-kB and AP-1 specific
oligonucleotide in EMSA. The last lane represented nuclear extracts incubated with

unlabeled oligonucleotide (Comp) to confirm the specificity of binding. Nuclear
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extracts were subjected to SDS-PAGE followed by Western blotting with anti-NF-kB,
c-Fos, c-Jun, or C23 antibodies (C). Signals of proteins were visualized with an ECL

detection system. The experiments were repeated three times with similar results.
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Figure 7. The in vivo anti-metastasis effect of PUE. After subcutaneous implantation
of LLC cells, C57BL/6 mice were treated with PUE as described in Materials and
Methods and then analyzed for the number of lung metastasis (A), the growth of
tumor (B), the weight of primary tumor (C), and the body weight of mice (D). The

values represented the means = SD. Comparisons were performed by using one-way

ANOVA with post hoc Dunnett’s test (*, p <0.05; **, p <0.01; *** p <0.001).
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Figure 8. Inhibitory effect of PUE on the expression of MMP-9 in tumor of C57BL/6
mice. At the end of experiment, tumor tissues were homogenized and cell lysates
prepared as detailed in Materials and Methods. Cell lysates were subjected to
SDS-PAGE followed by Western blotting. The membrane was probed with

anti-MMP-9 antibody with B-actin as an internal control.
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Figure 9. The chemical profile of PUE was analyzed by HPLC-mass spectrometry.
(A) Chromatographic patterns from HPLC analysis of PUE extracts showed peaks
corresponding to the retention times (minutes). Absorbance was monitored at 254 nm.
The main products peaks, (B) P1 and (C) P2 as shown in Figure 1A, were then

subjected to mass spectrometer.
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Figure 10. The inhibitory effect of PUE on the phosphorylation of Akt proteins. LLC
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cells was treated with PUE for 24 h, and then cell lysates were subjected to
SDS-PAGE followed by Western blotting with anti-Akt, and anti-phosho-Akt
antibodies. Signals of proteins were visualized with an ECL detection system. Results

from 3 repeated and separated experiments were similar.
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Figure 11. The effects of PUE on the phosphorylation of JNK1/2, A549 cells was
treated with 0, 10, 25, 50, 75 or 100 pg/mL of PUE for 24 hours, and then cell lysates
were subjected to SDS-PAGE followed by Western blotting with anti-JNK1/2,
anti-phosho-JNK1/2 antibodies. Signals of proteins were visualized with an ECL
detection system.
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Figure 12. The effect of JNK inhibitor (SP600125), PI3K inhibitor (LY294002) and
VYE on the cell invasion. A549 cells were plated in culture dishes and pre-treated
with SP600125 (10 or 20 uM) or LY294002 (5 or 10 uM) for 1 hour, and then
incubated in the presence or absence of PUE (50 ug/mL) for 24 hurs. Afterward, the
cells were subjected to analyze for invasion as described in Materials and Methods.
The values represented the mean £ SD of at least 3 independent experiments. (*,

P<0.05; **, P<0.01; *** P<0.001)
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Figure 14. # ¥ %3 5 B3 (Psorlaea corylifolia L. extract, PCE)¥$>® 5\ % fm %% $&
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Figure 15.4¢ % #5 3 B~% (Psorlaea corylifolia L. extract, PCE)¥f>t §\ 5% fm %2 $&
(MDA-MB-231 2 JC):m% 1 # (cell cycle)2 £ %8<(A)* PCE % ik & (0, 25, 50, 75,
100pg/mL) &I 4 %F 54 fm %2 $h(MDA-MB-231) » 58 48 hours &4 % EJ2 {3 »

25



12 flow-cytometry 4~ 17 2 'm¥e ¥ chg it - (B) * PCE % k& (0, 25, 50, 75,
» 5 i 48 hours e4c B ALIE {8 > Y

100pg/mL) fe 32 & & 5 % fw %2 % (JC)
flow-cytometry 4 #7 2 ‘m% ¥ #p s v o

(A)

Opg/ml. PCE

25ug/ml, PCE

50ug/ml, PCE

75pg/ml PCE

100pg/mL PCE

(B)

26



MDA-MB-231

DAPI

Oug/mL PCE

25ug/mL PCE

50ug/mL PCE

75ug/mL PCE

100pug/mL PCE

4 LET 5N T n B TINILP. Dl
5 ’ i c Pl e T il Yl \ y
b ! o h A - g,
\ g R 3 £ %) < -t Ryt
% ¢ ,_i 1 by b . =4 . " » N
fy o g 3 25 b
N, 35 ] o e §
s W § e ol ey Lo &
iz * 3 - gl ‘ s o ”
5 : LT\ 6 . By > -
TR |
~ N e
i b "
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Figure 174 ¥ *5 3 B~ % (Psorlaea corylifolia L. extract, PCE)’_H%“ L dm R R
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Figure 18.4f % *5 % B~%- (Psorlaea corylifolia L. extract, PCE):;NL*%*:}L T Jm P8 R
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