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+ 7k %8 (flavonoids) &>t = £ % fi= %2 (polyphenol ) B 275 &
WP R AREERZY o B buEae g Ly it s Rt
Lo F S FURTCUEDSHERF AL A EL SRS
#(flavones) A& frafeni 8 A A4 > & f KA P L5 37
P2 RBR A B9 wg g A(-0H) ~  A(-CH3)%
P+ 7 (-glycoside, -rutinoside) e B~ B 5 ¥ R o fdnig
R e R i g T § ocded] LPS & LTA
2 NO AR DR 2 & F ABp ARt HaRE i
P ARG o @ plmE L B e 0 @/I;Je:};] U R
L de tim e b i B S G T RLE Ry m e ek S X ]
e I L e R R L T T
BRI A S 5 T RIAAPR

AE % AN UL FEF g AR & 4 (flavone,
flavonol, 5-hydroxyflavone, T7-hydroxyflavone,
chrysin, baicalein, apigenin, luteolin, quercetin %
kaempferol) A2 § %% Ptk 786-0 > L zH ~ ## v
FEF g 8 %8 apigenin, chrysin, baicalein,
quercetin, luteolin ¥ F »x"# M ¥ %% mr T786-0 %/
Z 5 @ flavone 4v kaempferol R|# Z w® 3 [ » (e ¥fw
2 2_ invasion % migration it 4 R B Fdrd] o @ F & F
i it &40 2 € Fr4] 786-0 & iz MMP-9 2 MMP-2 g 4 o
- E# P e i * MIT assay ~ Trypan blue dye
exclusion assay ~ DAPI staining % Measurement of
mitochondrial membrane potential assay = ;%4 17
quercetin % baicalein " M F %2tk T86-0 Hi5 %
P o B % IR quercetin fv baicalein ¥ 12 & TR
T lme R 786-0 % ¢ FE % (chromosome
condensation) » & 7+ quercetin %* baicalein ¥ # ¥
786-0 sm*e 4w &= o g *b# R quercetin f- baicalein
HE T86-0 mre k- g5 PAMOET kg o K&
F %1 western blot #£3 ¥ T %% w1k 786-0 ‘m*e 45
2 AR 3-9 &I o I A kaempferol mJ2T > TR e
R 786-0 #& 45 4p B o MMP-2 ~ p-Akt fr p-FAK Tyr925 ¢
A AR o BRI E A ] B (COBLT/ Ier-
Prkdcscid/CriNarl) 1 ke #27% 3 b e ;N i fd 4 3F T %0R
etk T86-0 > 2 kaempferol » i&— ) BLZH 1 % 30 e
# B kaempferol € Fr4pmfbe @B, FEMU L %
¥ PR#E P quercetin fr baicalein ¥ r2¥rd| 5 %R ¥ $&
786-0 =3 # > kaempferol ¥ T EREH AL 5 Ir
ek o
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Flavonoids are a group of polyphonic compounds that
widely distributed in dietary foods of vegetables and
fruits. Documented biologic effects of dietary
flavonoids include anti-inflammatory, anti-allergic,
antioxidant, capillary strengthening, and anti-cancer
potency and modulation of enzyme activities, among
others. In the antioxidant aspect, several previous
studies indicated that flavones possess an effective
inhibitory effect on NO activation induced by LPA or
LTA, and the number of hydroxyl (OH) substitutions
was a critical factor in the reactive oxygen species
(ROS) scavenging activity. In the anti-cancer potency
aspect, flavones might be able to influence processes
that are dysregulated during cancer development, and
possess the propensity to anti-proliferation and
induce apoptosis. Compared to the abovementioned
aspects, studies on the inhibitory effect of flavones
on cancer cell invasion behavior have been relatively
less and warrant a further study.

In our preliminary study, a renal carcinoma cell 786-
0 has been treated with flavones and then subjected
to assays for cell viability, invasion and migration.
The results showed that flavone and kaempferol
significantly inhibited invasive and migration
potential through a decrease of MMP-2 and MMP-9
expressions in 786-0 cell. And apigenin, chrysin,
baicalein, quercetin, luteolin were decrease cell
viability of renal carcinoma cells 786-0 using MTT
assay.

In this study, we showed quercetin and baicalein
induced apoptotic death in renal carcinoma cells T786-
0 via dose-dependent manner. In addition, quercetin
and baicalein also induced cell death by increasing
of chromosome condensation. The result showed that
quercetin and baicalein induced apoptotic death in
786-0 cells via dose-dependent manner as well as
increase of chromosome condensation. Further analysis
demonstrated the involvement disruption of
mitochondrial membrane potential in quercetin and
baicalein apoptosis.



Western blot demonstrate the effect of kaempferol on
metastasis related proteins. Kaempferol could
decrease MMP-2, p-Erk, p-Akt and p-FAK Tyr925 in
renal carcinoma cells (786-0). Analyze the effect of
kaempferol on migration/invasion in BALB/c nude mice
model. And kaempferol were inhibition 786-0
migration/invasion in mice. Our results suggest that
flavonoids exerted a fine anti-cancer activity, such
as anti-invasion, anti-angiogenesis, and anti-
proliferation.

F < M4t ¢ metastasis; flavonoids; renal carcinoma ; apoptosis
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Y E R
H e & (metastasis) TR ER = MR SR AER B & R T
B m e A AT S A TR o e R B R
(extracellular matrix » ECM ) B 2 £ /% %%~ (' basement membrane ) 1Rk %4 (adhesion )
it 3 0 B P2 3 17 % (intercellular interaction) 14 & % o g lm ¥ 2_ 9714
fedE M AR B ERE L S FY A fEfEZE > 4o ! serine proteinase - matrix
metalloproteinases (MMPs) ~ cathepsins 14 % plasminogen activator (PA ) 4 f#% ¢
A B 16 ¥ Kintercellular matrix A 3o 28 K A f# 5 i@ i J§ ' f2 migration
% invasion #% & o @ figt - RfEFEE ¢ > MMP-2 - MMP-9 % urokinase-type PA
(u-PA) %% ‘mPe migration % invasion 42" »FF L & hdk d o
TR A R BRI e A G A1) S R o RO OB T A B Rt i
THROPNREAFE S T 0E - TRLEY 4 8b% s B, T TR
B o BB R LEP BT FL > RE ¥ #2250 1 T0 AR §PEELPE
PIZLS T B v Rg- PR THRT A G BEEE GBI
+ [ %8 (flavonoids) >+ % 28 % A5 @ (polyphenol) B 273 A3t P ¥ 2 5 % 2
C B} PR B B 5 S dm §  R L2 B R LR
45 F e 5 fk v & (flavones) AR R cn i R A MG G p AR P B F 5
FE B RAL grd d o H ¢ LE § A (OH) ~ 7 & (CH) 2 P A
(-glycoside,-rutinoside)ér P~ N B 5 ¥ L o AfnF tawTy P o G 2 lgk}‘ + i
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£ 47 Fooxdrdl LPS & LTA #rif#2 NO /#ft» T Bfpr 2 & § fdiep 4%
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FEILE a4 ARG e m At BT G G é;}%;}ﬁ N S
e i BRI 2 5 T AR Rt k= T e A a4 R Pl F e
it o PRI R ERES LA e gy 0 R APE -

~NR &R FE AN R R BFA Y & 4 (flavone, flavonol,
5-hydroxyflavone, 7-hydroxyflavone, chrysin, baicalein, apigenin, luteolin, quercetin

% kaempferol) AJ2 ¥ % e th786-0 » LR ZHR ~ EH oz B F P8 4

i

% % IR apigenin, chrysin, baicalein, quercetin, luteolin # 3 »x*% i
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786-0 %% ;@ flavone 4v kaempferol B 7 £ w2 3 4 e $0 o % 2_invasion
% migration i 4 R4 A EFHl o @ 3 L F R LSS & FH786-0 A iLMMP-9
2 MMP-2 &g 4 o % - 2P % ¢ Bli@ * MTT assay ~ Trypan blue dye
exclusion assay ~ DAPI staining % Measurement of mitochondrial membrane
potential assay = ;% 4 47 quercetin % baicalein *# X ¥ %Rk w2tk 786-0 3%
Fenf B o B 5% IR quercetin {r baicalein ¥ 14 = R OR etk 786-0 b
24 ¢ F k4 (chromosome condensation) > % 5+ quercetin % baicalein ¥ 3% ¥
786-0 mfe A &= o pb b3 I quercetin fr baicalein 3% # 786-O wmiz -

ga5d ARG T hE S o %= EF % western blot 7 31 ¥ TR OR 0w R
786-O 'mre #E 45 2 4p R F-v F IR o # I kaempferol LT o FRRR fw fE tR
786-O #&# 1Pk 3= MMP-2 ~ p-Akt §v p-FAK Tyr925 ¢ & 24 %1 - 24 F %
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B0t 3 4 B 8 (C.B17/ler-Prkde™/CriNarl ) 11 o 4% ¥% 2 b enbie 5% 246 4 47
TR w2tk 786-0 0 2 kaempferol & - Hh BLRE 0 IR B g IR
kaempferol ¢ #r4|Hm e A A5 0 FE M % > F A E Y quercetin fr
baicalein ¥ 1 Frd| F R etk 786-O i 4 > kaempferol 3t ¥ HR xR
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Metastasis of cancer cells, a primary cause of cancer death and a multiple and
intricate processes, may complicate the clinical management and lead to a poor
prognosis for cancer patients and has tremendous physical or economical impact to
patients or communities. In general, metastasis of cancer cells involves multiple
processes and various cytophysiological changes, including changed adhesive
capability between cells and extracellular matrix (ECM) and damaged intercellular
interaction. Degradation of ECM by cancer cells via protease, such as serine
proteinase, matrix metalloproteinases (MMPs), cathepsins, and plasminogen activator
(PA), may lead to the separation of intercellular matrix to promote the mobility of
cancer cells and eventually lead to metastasis. Among these involved proteases,
MMP-2, MMP-9 and u-PA are the most vital ones for degradation of base membrane
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and therefore deeply involved in cancer invasion and metastasis.

Kidney cancer is a disease in which the cells in certain tissues of the kidney start to

grow uncontrollably and form tumors. Renal cell carcinoma, sometimes referred to as

hypernephroma, occurs in the cells lining the kidneys (epithelial cells). It is the most

common type of kidney cancer. Eighty-five percent of all kidney tumors are renal

cell carcinomas. Wilms' tumor is a rapidly developing cancer of the kidney most often

found in children under the four years of age.

Flavonoids are a group of polyphonic compounds that widely distributed in dietary

foods of vegetables and fruits. Documented biologic effects of dietary flavonoids

include anti-inflammatory, anti-allergic, antioxidant, capillary strengthening, and

anti-cancer potency and modulation of enzyme activities, among others. In the

antioxidant aspect, several previous studies indicated that flavones possess an

effective inhibitory effect on NO activation induced by LPA or LTA, and the number

of hydroxyl (OH) substitutions was a critical factor in the reactive oxygen species

(ROS) scavenging activity. In the anti-cancer potency aspect, flavones might be able

to influence processes that are dysregulated during cancer development, and possess

the propensity to anti-proliferation and induce apoptosis. Compared to the

abovementioned aspects, studies on the inhibitory effect of flavones on cancer cell

invasion behavior have been relatively less and warrant a further study.
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In our preliminary study, a renal carcinoma cell 786-O has been treated with

flavones and then subjected to assays for cell viability, invasion and migration. The

results showed that flavone and kaempferol significantly inhibited invasive and

migration potential through a decrease of MMP-2 and MMP-9 expressions in 786-O

cell. And apigenin, chrysin, baicalein, quercetin, luteolin were decrease cell viability

of renal carcinoma cells 786-O using MTT assay.

In this study, we showed quercetin and baicalein induced apoptotic death in renal

carcinoma cells 786-O via dose-dependent manner. In addition, quercetin and

baicalein also induced cell death by increasing of chromosome condensation. The

result showed that quercetin and baicalein induced apoptotic death in 786-O cells via

dose-dependent manner as well as increase of chromosome condensation. Further

analysis demonstrated the involvement disruption of mitochondrial membrane

potential in quercetin and baicalein apoptosis.

Western blot demonstrate the effect of kaempferol on metastasis related proteins.

Kaempferol could decrease MMP-2, p-Erk, p-Akt and p-FAK Tyr925 in renal

carcinoma cells (786-O). Analyze the effect of kaempferol on migration/invasion in

BALB/c nude mice model. And kaempferol were inhibition 786-O migration/invasion

in mice. Our results suggest that flavonoids exerted a fine anti-cancer activity, such as

anti-invasion, anti-angiogenesis, and anti-proliferation.
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iU X RF AP i pHRATHEE I RFEHIFRERY P H R "
CREHAME 2 BT EDH LRIk > b Rpm it oo
dmie b JAindp M 30

B rpmie ¢ & 2 e ¢k JLE 2 %% > ¢ 455 serine proteinase ~ matrix
metalloproteinases ( MMPs ) ~ cathepsins ~ plasminogen activator (PA) » H ¥
MMP-2~MMP-9 % urokinase-type PA(u-PA) A X AW FF £ & £ 4 >
BREDEREIESNL A B M BB wE AL ¢ Wi MMPs o &g &
B bt MMPs 7 ¢ dpgterf4c 0 @ MMPs £ § 3o A RIS BT A 29
Bodev o A BAL A i R T RIE < £ MMPs 0 L R ALY kTR IR
BRI R AVNB E R FEARE L FAHT FB 0 2EA
FHA 2 P oe[4-11] o

Martrix metalloproteinases (MMPs) 5 — ¥ 3 482 F-v ~ f3px% » 2 iv*
2R B 2N, ¥ 0 LT 4 4F > & w4 collagenases » gelatinases >
stromlysins » matrilysins frmembrane type-metalloproteinases (MT-MMPs) > 4
W gt ECM g 2o g 00 § 42 MERT > S84t e T o s

SER A FAAfEeEEEE o p

.
8\

4k v MMPs 5 latent
proenzymes > 7 5B 39 A fRfEE 0o PA S FE M 24 R R BN
TS BBE T GEEL S MMPs X 4 e ‘4« Fr4)3 (tissue inhibitor

of metalloproteinases TIMPs )34 & @ st H jF 4t 4 ’T} 3 MMPs £ TIMPs 2
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+ Bk %8 2> X #X % ps £ (polyphenol) ¥ i 27
& 3 A M AFE (citrus) ~ E3f(soy bean) ~ FEE 2 BX M2 Y - BN
FeiE ? oo WA (T L ahs o o fiLA fik (quercetin) ~ L & fi5 (kaempferol ) -
= 4 fi(rutin) ~ F 5 % (apigenin) ¥ 3R L prag o B oo 5 7 0 S ARG
P¥EG LRE F A BN > & 3 FLi 57 (antiallergic) ~ F B X
(anti-inflammatory) ~ < % i* (antioxidant) ~ < % %' (antimutagenic) ~ L3 J§ *
(anticarcinogenic) '™ % 3 & fi¥ % /% 14 (enzyme modulation) % [24] - 2 ¥ &} 5 A &
A4 ik (quercetin) 2 = 4 f§(rutin) > &3 fAF RS 2R 10 L o F > T033
IR T R IR A IR ) /R %’*:ﬁ;:;};f,& Ha® RboFT o G R MR SRR Y
PRRE B R[25-29]ciT ke FF MR L om FEHY hA R A
F 48 > v & 5 ¢ [ - ] Preventing carcinogen metabolic activation ~ [ = ]
Anti-proliferation ~ [ = ] Cell cycle arrest ~ [ = ] Induction of apoptosis ~ [T ]
Promotion of differentiation ~ [ = ] Antioxidative activity ~ [ -~ ] Inhibition of

angiogenic process ~ [ ~ ] Modulation of multidrug resistancce

TR R A BRAORE LMFBEIREG A IS BRAF



Co-C3-Ce #TH = eh= i B H:¢ (phenylbenzopyrone structure) » #% @ 5 fik 47 et
B ot sigie 3¢ ¢ 350 Bk (flavone) ~ & *= fi (flavanone) ~ & *= fi% (flavanol) ~
£ 3 f# (isoflavone) ~ - 4 (anthocyanidin) % [42] -

W fk i & 4= (flavones) £ A #f (flavonoids) e & A A4 p ARR ¢ 55
FIA PR At d 0 B g § AA(-OH) ~ 7 A (-CH3) % PEH A (-glycoside,
-rutinoside)ihB~ b 2 ¥ L 0 A R Ak d 1S BARRF L Coe-C3-Co *THE = = B
BAREEE G BT R AR B Aa- g 5 A RE3,57 5Lt
B+(@R3, R5, R7)2 B %+ 3,4,5 5.k +(R3, R4, RY) - bitig it wr g

P e pedn R AT foocked] LPS & LTA “TE#2 NO &3 ¥ A% %

3

WHER S 3 BART (R LT F AR NO A4 5 LAER
DR EP S 24 3 AP AR T By a4 AXSR[43-45] @ b d R
SHTE G o Bl B ER e e G 1 [46-49] 0 & e dm ie el
4 [50-53] 0 A% dmte b= B 1 [54-57] ¢ 0 Frd| R it A 4 4 R g B
AP BT TH T %A% < 2° f A~ 4~ EGCG (Epigallocatechingallat)
% Genistein 2§ 8 e d s in%e 45 2 &0 4 [S8-63]« B AR b 10 £ 47 b
FEP S Bwmed Lo 4 AT g HEFET W0 BB wme k- hit* e ggp
TR EatEFREr 245 F o oM BMET R EFT EREE MMPs
family ~ plasmin ~ u-PA - tissue-type PA (t-PA ) & H Fr4|# TIMPs - PA inhibitors

(PAIS) 2 4> %7 &3 S 2T K eip BAm § 2 #H[64-77] 0 PR AT o



1 wres % 2 pJd2

786-0O 12 RPMI 35 % 32 % » e » if £ antibiotics % 10% heat-inactivated
FBS; % kR 2 L3 Magt £4 (0, 5,10, 20, 40 pM) >t im¥e 33 & 44
PRy 244872 o[ PEis o 217 NTT ~ DAPI~JC-1 12 % Cell cycle assay °
2. MTT(Microculture Tetrazolium) 4 5

BT 0% th 786-0 12 3x10* e desr 1 24 well ¢ 037 T A 16 /)
PFis o 27 kR (0, 5,10,20,40 uM)en & AR EREE T &4 0 32 % 4872 )
ris o g b Fehime g £ 0 £ 4o~ 1 ml 9 MTT reagent (0.5 mg/ml) » (&%
4 | pEZfE o M B AR RGN 3 OD. 565 nm TRl IRk o d Bk
SRV EhiEme it B oo
.7 b me ik

BT 0%t 786-0 12 3x10* e dcs 1 24 well ¢ 037C & 16 /)
PFis 0 2 h ek R (0,5,10,20,40 uM)en 2 AR FREE S &4 0B & T2 ) PELS o
¢ * Trypan blue exclusion assay °
4. DAPI stain

wie SE A R OR AT &P LS 0 0 PBS kA =t RS 4%
para-formaldehyde % Z_i¥* 30min {512 PBS ji%& > 4 » %% (DAPI) % 30

min > 12 PBS Gk o 3T F R T BE (UV46Inm) -



5. R MMET iRl T

60 mm 3% w2 & P A me AT A kR (0, 5, 10, 20, 40 pM)en & 5 A
BibEF o BA T2 PR 0 PBS ka0 e x BA JC-1 (1IpM)Z 30
min > £ 12 PBS ik o 3 R HACE T L% (red fluorescence light at 590 nm;
green fluorescence light at 527 nm) o f M WCF ek g ™ 5 JC-1 % & ¢ ™
monomer 37538 Ak Fok o om R T o Bl €75 J-aggregates
‘EEE
6. Cell cycle ~ #7

60 mm 3w gk ke bag QAT A d 0 AR T2 L REE
#iwe v 5 4o r 1 ml 9 70% cold ethanol ™ B 2wz » % 3 4°C ¢ FRik o
LR L Wb » 1 ml 2 propidium iodide mixture (PI stain) # ¥ % 8
30 ~ 43 - * 40 m nylon mesh /g > # * Fluorescence-Activated Cell Sorter
(FACS) & %+ 1% 5% fm%e % (FACSCalibur » BECTON DICKINSON ) % 4 45 o
7. AVO stain

W S g BRAE T S P RILE o A B AR 0 1 PBS FikZ o 4
> 1 pug/ml AVO > ¥ & A4 i 5 > ®k 15 24515 > PBS ==t » e » 58 &
R R A& T L% (UV46lnm) -
8. MDC stain

P A g AR AP IR B A B AR L PBS Fikz o e



» 1 pg/ml MDC » *c% fn%e 32 % 5 10 A 4515 » PBS £ = = » 40 » 32 &g o
¥R EMAETEZ (UV461nm) -
9. Cell motility 4 5

f1* 48 well Boyden chamber 4 5 = ;2 > lower chamber 5 Z 7 10% FBS
7 DMEM » #-‘w %% 32 % F e B 3g i & % 24 ] FF {5 > 120.05% ¢p
trypsin-EDTA #4777 #7% Mm¥ & * trypanblue 5 w2 > R {21 » FH 2 dhlw
sz (1.5x10" cell/well) ** upper chamber » #fm®e #5#+ 5 -] PFri s » BoF 0
P REE e 10 A4 h iz 5 A 42 80 Giemsa(1:20)% 4 1 o] pF o

Bofe MR O E N B K e o B A00XBEACEL A T+ B owell ML

ol

FP 3 BARI > B 5 B owells 0 (T4 & fmPe ficz. ki3t o
10. cell invasion 4 ¥

#- cellulose nitrate filters ¥ £ coating + 100 pg/cm® Marix gel (0.5
mg/ml)> % laminar flow k §z 3~5 /| FF> Ad-lme d2 7 g frspis &4 24
JPES > 02 0.05%0 trypsin-EDTA 477 %73 w2 & * trypan blue 3+ & ‘w7
#ioo R~ B R ehime (10%1.5x10% cell/well ) **+ upper chamber > & i % #
w5 P PEIES S BTN MY EEH e 10 480 hFC 5 A2

Giemsa(1:20)% ¢ 1 /] BFo B fd BT B S8 892+ & wre s & 400x

-

Bpcs AT 5 B well SEEE 3 BART > B 5 B wells > 154 & e o2 it



11. gelatin-zymography (gelatinase 7# 1+p]&)

H#LBHE 0.1 % gelatin-8 % SDS-PAGE A% & » B3 A # » F4e »
TIAE IR o B~ 16 plsample (3¢ 2 F20 pg)  4c ~ 4 plloading buffer » #-
sample loading F|Z A F ¥ » 12 140V 2FF AL g e = X 3 P21 5 #BI)
FF T o 4> 50 ml 7 washing buffer > 2% Tk 30 £ 48> £ 5 =X o FlH-
washing buffer z_ &, 4c » 50 ml 7 reaction buffer » >+ 37°C {2847 F & 12

Bl PF o #-F g% {5 gel > 12 staining buffer % ¢ 30min > 2 {5 & 143
%5 %% > ¥ densitometer (Alphalmage 2000 » Alphalmage comp) & it %
B o
12. %% % (protein lysate) %4

Wiz 5 PBS RE > 144 p culture dish S3E » 3% 4 » i

I
s
3
Ry

A (20 mM Tris-HC1 ~ 5 mM EDTA ~ 0.5 mM EGTA ~ 0.3 M sucrose ~ 2 mM PMSF -

10 pg/ml leupeptin ~ 25 pg/ml soybean trypsin inhibitor typ I-S = 50 mM

-mercaptoethanol » pH 7.5) > ML B Erimie » ARBATEEBR G 4°C T i
= (800 ¢g) 10 min #5 “,/TT i nis o LR RS ER S & 4°CT Hre (40
Krpm) 1 - AN Fiv (Frhmie IR ) 2 wiskde (7R 2 3RG) o
Hedmre FING> B Y -80°C R r ik 1 2ml # R B( 7 F 0.1% Triton-X 100

R A) IR O RERIEFEE LR B PRERE IS A&ERE

-x (£Rhe=t) » & 4°C T3 (40 Krpm) 1 -] PF 0 Brb i T 2 fippe 30



o A 80°C B o
13. 39 ERBlZ

v T g4 * Bradford’s protein assay * % 0 H RIZ L Fv TV &
Coomassie billiant blue G-250 )= §d 45 &4 o PlT > & 1 5L 1u- k7 vk
K BSA> 4 > 7 & 2 - ## o0 Bradford protein dye 14t & 595 nm 2wk R iF
- EEY S R P TS 2R F RS2 ODE s T HEBEEY R RE
B 2 kR o
14. western blotting 4 7

1 *  western blotting 17 ;2 /p| T MMPs ~ u-PA - t-PA ~ plasmin ~ TIMPs -
PAls 2 u-PAR thd-v £ % 2 8 g B ch2t & @ 4E 39 4o © MAPK pathway
(p-ERK1/2 > p-P38 % p-JNK 1/2) -~ PI3K-Akt pathway (p-Akt) ~ Rho family
(Rho-A) ~FAK pathway; 7 £ @ # 12.5% SDS-PAGE & A% 5 » B T A
P T4e r TR R 0 B 16 pl sample (39 % #20 ug) 0 4c » 4 ul loading
buffer > #- sample denature (95°C > 10 min) 2_ {4 £ loading F|& & % ¢ > 12 140
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Figure 1. The effect of ten flavonoids (flavones, flavonol, 5-hydroxyflavone,
7-hydroxyflavone, chrysin, baicalein, apigenin, lutoelin, quercetin, kaempferol)
on the cell viability in 786-O cells. In concentration assays, cell were treated with ten
flavonoids (flavones, flavonol, 5-hydroxyflavone, 7-hydroxyflavone, chrysin,
baicalein, apigenin, lutoelin, quercetin, kaempferol) at a concentration of 25, 50, 75,
and 100 uM for 24 h., and then cell viability was detected using MTT test. The data
show were mean * SD of three independent experiments (¥, P<0.05; **, P<0.01; ***,

P<0.001).
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Figure 2. The effect of quercetin or baicalein on the cell viability in 786-O cells.
In concentration- and time-dependent assays, cell were treated with (A) quercetin or
(B) baicalein at a concentration of 5, 10, 20, and 40 uM for 48 and 72 h., and then cell
viability was detected using MTT test. The data show were mean * SD of three

independent experiments (*, P<0.05; **, P<0.01; *** P<0.001).
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concentration- and time-dependent assays, cell were treated with (A) quercetin or (B)
baicalein at a concentration of 5, 10, 20, and 40 uM for 72 h., and then cell viability
was detected using Trypan blue exclusion assay. The data show were mean = SD of

three independent experiments (*, P<0.05; **, P<0.01; *** P<0.001).
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Figure 4. The effect of quercetin or baicalein on the cell morphology change in

786-0 cells. 786-0O were treated with (A) quercetin or (B) baicalein (5, 10, 20, and 40
uM) for 72 h. Photomicrographs of the treated 786-O cells were observed by using

phase-contrast microscopy.
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(A)

Control 5 pM Quercetin 20 uM Quercetin 10 uM Quercetin 40 pM Quercetin
Control 5 pM Baicalein 20 pM Baicalein 10 pM Baicalein 40 pM Baicalein

Figure 5. Apoptotic effect of quercetin or baicalein in 786-O cells was assessed by
DAPI stain. After a 24-hour treatment of 786-O cells with the indicated
concentrations of (A) quercetin or (B) baicalein, the nuclear morphology of the
treated cells was observed by fluorescence microscopy using DAPI stain (at a

magnification of 200 x).
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Control Control

5 pM Quercetin 5 uM Baicalein

10 pM Quercetin 10 pM Baicalein

20pM Quercetin 20 uM Baicalein

40 ph Quercetin

40 pM Baicalein

Figure 6. Effects of quercetin or baicalein in mitochondrial membrane potential

in 786-0 cells. 786-O were treated with (A) quercetin or (B) baicalein (5, 10, 20,

and 40 uM) for 24 h. The changes of mitochondrial membrane potential (A%¥m)

were assessed by using fluorescent lipophilic cationic JC-1 dye. JC-1 is selectively

accumulated within intact mitochondria to form multimer J-aggregates emitting

fluorescence light at 590 nm (red) at a higher membrane potential, /leff, and

monomeric JC-1 emits light at 527 nm (green) at a low membrane potential, right.
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Figure 7. The effect of quercetin or baicalein on the cell apoptosis in 786-O cells.

786-0 cells were treated with (A) quercetin or (B) baicalein (5, 10, 20, and 40 uM)

for 72 h. Hypodiploid cells population (sub G1 phase) of the treated HUVEC cells

were analyzed by flow cytometry using PI stain and at last 10,000 event of total cells

were analyzed for each experimental treatment.
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A)
Quercetin 5 pM Quercetin 10 pM Quercetin 20 pM Quercetin 40 uM

Control

B)
Control Quercetin 5 uM Quercetin 10 uM Quercetin 20 uM Quercetin 40 uM

Figure 8. Autophagy effect of quercetin in 786-O cells was assessed by AVO and

MDC stain. After a 76-hour treatment of 786-O cells with the indicated

concentrations of quercetin. (A) AVO or (B) MDC (at a magnification of 200 x).
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Figure 9. The effect of quercetin and baicalein on the cell viability in HK-2 cells.

In concentration assays, cell were treated with (A) quercetin (B) baicalein at a

concentration of 25, 50, 75, and 100 uM for 24 h., and then cell viability was detected

using MTT test. The data show were mean = SD of three independent experiments.
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Figure 10. Photographs show wound closure of 786-O treat the flavonoids.

Representative fields were photographed at 0, 12 hr. (40X) baicalen, apigenin, luteolin

and kaempferol.
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Figure 11. Effect of flavonoids on the activities of MMP-2 and MMP-9. 786-O

cells were treated with 0, 25, 50, 75 and 100 uM of flavone, baicalen, flavonol,

apiqgenin, 5-hydroxy flavanone, luteolin, 7-hydroxy flavanone, quercetin, chrysin and

kaempferol for 24 hours and then subjected to gelatin and casein zymography to

analyze the activities of MMP-2 and MMP-9 on the 786-0O cells, respectively.
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Figure 12. The effect of luteolin combine with taxol on the cell viability in 786-O
cells. In concentration- and time-dependent assays, cell were treated with luteolin at a

concentration of 5, 10 uM, and combine with taxol 0.02 uM for 48 and 72 h., and

then cell viability was detected using MTT test. The data show were mean £ SD of

three independent experiments (*, P<0.05; **, P<0.01; ***, P<0.001).
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Figure 13. Effect of Daidzein on cell invasion and motility of 786-O cells. 786-O
cells were treated with 0, 10, 20, or 50 pug/ml of Daidzein for 24 hours and were then
subjected to analyses for invasion and motility as described in Materials and Methods.

Data represented the means + SD of at least 3 independent experiment. (*, P<0.05)
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Figure 14. The effect of kaempferol on the phosphorylation of MMP-2, p-FAK
Tyr925 and p-Akt protein. 786-O cells were treated with 0, 25, 50, 75 and 100 uM
of kaempferol for 24 hours, and then cell lysates were subjected to SDS-PAGE
followed by Western blotting with anti-MMP-2, phospho-FAK Tyr925 and
anti-phospho-Akt antibodies. Signals of proteins were visualized with an ECL

detection system.
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Figure 15. The in vivo anti-metastasis effect of after tail intravenous injection of
786-0O cells, BALB/c mice were treated with kaempferol as described in Materials
and Methods and then analysed for the body weight of mice. The values represented

the means + SD (¥, P<0.05; **, P<0.01; ***  P<0.001; OAs compared with saline).
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Figure 16 Suppression of lung metastasis of 786-O cells by kaempferol. (A)
Photographs show lungs of 786-O cell-bearing mice. (B) 786-O cells were injected
into the tail veins of 6-week-old female BALB/c nude mice. After injection of 786-O
cells, kaempferol (0, 2 and 10 mg/kg/day) alone were administered oral gavage for
120 days to the berberine-treated groups and the control groups, respectively. Mice

were sacrificed and the number of metastasis in the lung surface was counted on the
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22 day after the cells were injected. *, p < 0.05 ; **, p < 0.01 ; ###, p < 0.001. Each

value represents the mean *SE. * : Compare with kaempferol, # : Compare with no

tumor.
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