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L 14
A1 DCE B 14
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413 ¥wmrz 2Rl 2Qiamethod) 14
4.1.4 %75 % 7 £p T (Fuleki and Francis method) 15

4.2 wre g & (Cell culUre) 16
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A 3 R AR T 16
A 2 A e A B R 17

4.3 53N mre ik 4 7 (Flow cytometric analysis) 18
4.3.1 wPz 3% 5 & 7(Cell viability assay) 18
432 'wrzix i & +7(Cell cycle analysis) 18
4.3.3 Pz %= & +7(AnnexinV-FIFC apoptosis assay) 19
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g 2 A5 F130 7R 88 1 0 54l (breast cancer) s £ & & 5 ik &
A 52017 &R GBI R R R o iTE R AR R
FRE B K] 8\ af B e 4 £ o 3 3 (Desmodium caudatum)
PR GRZRI IR AEy o Y FORY o E AL
Fefao BRadkE S o B pMFEFL A ARG AT AR P DS
#3113 ¥ F B~F (Desmodium caudatum extract - DCE)#r | 54 & fm 22 4
£ 2 Az ipdp(cell cycle)2 72 3 o B L > 1% LSS e R
MCF-7 £ 743t > &2 F DCE KR ™ > 1w 5% 5 & 7 (cell
viability assay)# ;= DCE #+*> MCF-7 sn¥z 2 £ Z 5 Fri]i®%* > ¥ § 30
JE B E PR AR BT o £ 0n s mve & (flow cytometric analysis) 4
t72d DCE BUZisz fpim' ot B3 £ e+ > DCE ¥ e
MCF-7 xm*z ¥ 8 GO/G1 ¥y iz % (GO/G1 arrest)iz* » ¥ 3% & 4 ‘w¥e
/%= (apoptosis) & J - i&— # %ﬁ“ﬁ & > % 2L;x (Western blotting) # 47 %
7. DCE ¢ # 4c pS3 Aipei- £ 3 » 11 % j& 1 7 25 cki (p21 fr p27);
DCE # 2 44 E2F e Bfr ROBERL 1> 7 i $ KA § i & H{ 4o
Bofs B8 fmPe P B F o B IS AR B R RE% B > DCE
3 MCF-7 ‘o #1453 H2 B4 EFef 7 5 BALR adrd| i

* oo & Fif > DCE it 49 1838 MCF-7 fmPz 33 8P in 0% 11 2 A brfmie %



SR A Pl Rt Ko BT SR RS R RS

M43 5% (breast cancer) ~ # ¥ % P4 (Desmodium caudatum) ~ ‘o

*z 3x #p (cell cycle) ~ 7?2 /&= (apoptosis)
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(breast cancer) M o 3. 2 £ ji=2r A R &
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HAEH R R AU P EFHAF AL (AL KL

FiE® o»«)-ruzg‘}\ﬁpalr,)%‘ e -\,—'ﬁ—\’{;jﬁ‘r 5 ?J.;}ﬁ)?frﬂ;ﬂl‘,};nm_é:
gL > @ # ¥ (Desmodium caudatum) . p B E g e Fg T8~ 1R
2% ’rﬁé_ﬂiéia”'%%‘?iﬁﬂiﬁéf Flpt o AP EREF ALY SR

B~ $» (Desmodium caudatum extract » DCE)&_% it 53 7 s A 255" %
fmre end £ o T iE- A 47w vz k8P (cell cycle)» # > I 45 3¢ DCE #1
¥ AUk mee v B F 1548 e k= (apoptosis) sl 0 Bt Il Ak
HAEp B im R d% 0 5 DCE Frilitkpimie 2 £ 2 2% (" B
1) -
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=
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¥R PRTERREH
2.1 # ¥ (Desmodium caudatum)
211 #EF {4
EeBHE I F ARSIV BEARELE AT TN R
FREMNFEZ T L AR TR Y 2 gdpk R AT
gL TAEE G RANEY BRFHELF AT TR A
A R* I THRE KT O B EfES 2 AL EAT

B ehifE o 8 % 5 Desmodium caudatum c > p R 5 E 4 I A

l:’?

AR 12 2R aF ASHEY AT EfeMAERLF

SEWREL I H o AT AN FAAR Y LT > i

2.1.2 © vk

E2 LT BESS L CHLR B2 oD
FIE$ ¢ B ¥ A+ ik B (sophoraflavanone B » SPF-B)+ B % #
AT §F F k&% ¢ F F 5 F(methicillin-resistant staphylococcus
aureus » MRSA) 2 fii 4 it * F0» v G ¥ 0 2 T E B s i
g g e el g b (e e Bod ot SRt 4 F
BFETRE Pk AFEEE- HEFE A HE T 5 B (Desmodium

caudatum extract - DCE)#r#| 5t pimPe 42 £ 2 Adrme FH 277 o



2.2 3 7% (Breast cancer)
221 @A

PR EF AR A FL B ’iﬁu Rleso gt “J]lm fe
EER R AL RS U DI S S VS A A
MEREE P BT BE S RIAZEY £ & 5 FURp ik
FRIVEAB AR R F AR AR A IR B
}%',1%;&1’,&.[5]0 TP G 5”%}];3 g 7 S A ESLE WAL s G
ARRAGIROBLGTE > B REEFAL LA D2IF RS T
Fpic R L & LS g f - BH e Foh o R Dp HhtT
BRI FF B SNSRI OEL > BSR4

TAR FPFERE WG oA A RS TRL G ET T
222 FHEHFIZ wic § 2o

e e E P A gg A L et ] E g (lobular carcinoma) v &
5t ’«‘?*g J%(ductal carcinoma) > 434 & & % 5 10%12 2 80% > 4+ 3 ¥
4ot B gl Eﬁ‘? T VA LS Lwcg J > (ductal carcinoma in-situ) -
= F Bﬁ'{ ¥ & (infiltrating ductal carcinoma) ~ %% % (medullary
carcinoma) ~ ¢ ;% J (tubular carcinoma) ~ k% {7 (mucinous carcinoma)
5t % &% (papillary carcinoma) » @ 3t %? TP X TR ’Jf]lfg Ty Br

SH R 9 F 75~80% 0 2 B ATy it E v e g fRAE ] o


https://zh.wikipedia.org/wiki/%E9%85%92%E7%AA%A9

Jeim B R PR e LG 2 BER SIS R S
(estrogen receptor » ER) ~ & %2 2% < %2 (progesteron receptor » PR) ~ % =
Alxg 4 L 4 & 715 % 48 (human epidermal growth factor receptor 2 -
HER2) » #7rt ¢ £ B 5 flyra seig 4 £ vyt = ¥t a4
Feh7 oo #Fulk S XA 51 F % A F(ER', PR, HER2) - # # Bl
4| (ER", PR", HER2', Ki67") ~ # #* B2 4|(ER", PR, HER2") ~ HER2 i
B % A (ER, PR, HER2") ~ #f & & w2 3|(ER’, PR, HER2) » & = 4=
L3R TR DA G R R AR R e R G M
223 PRI FRFEATRE IR LY

By F o AR A LS f e b - BB
TEhF L N2 -5 R RS R LG b forl s oy
RO FESS 3o B4 SRR TR 0 A & 0P it
FOLRE SRR FF B F o - AP ER e PR AR

BAm o 7@ E F s (4o tamoxifen) B i ok Uk o

gt

AT A XA REE SR TRZR Y LY E S

F* &4t HER2 |5 2o 4 7 r4 i % {he 2 4 herceptin » it & ¥ i<

ﬂ\’—*i

1o plgbam g 34 rER ik A AI(ERT, PRY, HER2) 4 i %2
’Hl T&%/r’}%f :i,dfry 7]~a|1,L}%§‘mP\ /‘alr}%"a' s L*"?Ib

b F %7 2 tamoxifen 1% 5§k E 4 $HR o



2.3 Mm%z ix #F (Cell cycle)

231 @4

e EF S At Y - (AT R ERwe LA G

kit #p (resting phase) ~ & & (interphase) ~ 5 .5k 4 2 #p (cell division) -
winie SRz mo e I LR EE AL AFPR G = B
Boooa w5 Gl iz 4 £ Hp(gapl > G1) ~ 4 ¢ %845 @ #p (synthesis > S) -
G2 'mre 4 L Hp(gap2° G2) 5 T h/EiFmrr gy 44 0 7 Gl 2
G2 m¥e ¥ ¥ # % 2h(checkpoint) sz 414 410 o mie 33 8 sie 7 24
¥4 % (cyclin)ii 2 w2 ¥ 8 kv (& #F 14 cp% (cyclin dependent kinase >
cdk)2 7 I3t & F-v ATt i o b in i e SR P R 17 el 3R 8 TR
A5 F B OB o FP o T fRRURE S Wi FH R I EY
PR E LT o

232 A3

e P e (7 2 d cyclin s cdk ~ dm e F P G0 iR I MR P

% (inhibitor of cdk » cki)z 7 FF3t & 39 T2 FiHEA I - cdk & 7
Piwre FHP ¢ B B FRERL T ahjgefs > % ckiv 2 cyclin g3 & o
AR RPHBEES R R (HE 1) F cdk 22 4p %o cyclin &

L Fisswmre et F 2 0 3 cdk AR ¥R cki B L pE



B ) am e 3 Hp 3E 7 1 o

i 1 28 mre ik 4 b 3

Cell cycle cdk cyclin cki
G0/G1 cdk4 cyclinD pl5, pl6, pi8,
cdk6 (early stage) p19
cdk2 cyclinE p21, p27, p57
(late stage)
S cdk2 cyclinA
G2 cdkl cyclinA
M cdkl cyclinB

233 wFH AR H? PiFL &

e W AEE T E A e AR A A kAR A TT
= 5 RIE o ARAE SR 'm ¥ % d-v (retinoblastoma protein > Rb) & - f& %
Briliidd - v ¢ BT E2F B & > A F e E2F 2
B8 m e XY Hp ohud 17 > 1% dmip iR P R b 5 BERL T 9 Rb (p-Rb) 2 2
VR FIRD A4 HAlec %> 2 2 @ E2F 2 & ehi 4 0 A E A e
E2F ¢ 2 &£ 3 DNA # & % 1 > L& P AR A Fehd o Hax)
Cyclin E r2 2 Cyclin A » &g m? k8 j&_GLl i& ~ S ¥ » DNA B 424
e w2 o B ERBREDRFT i : RO
B B2F # wmie G PR E T S Hopd I (ot S BpAE
Fd v ENfrRb B & 32 Rb A3 iE% c p i {7 = 5
YR LR ALE T R iR B kinp M ¢ Rb f2% 50 E2F3

v A AR & ek -9 -1 (Caveolin-1 > Cavl) £ i fedrdigé3 4



@yE % &Y 3 F-v -5 (signal transducer and activator of transcription -5
STATS) 2 8 8 4 K i § [ 4E 4 3 e o im e 3 m fo 1+ 191
2.4 =¥ A= (Apoptosis)
241 @4
wPe v = ¥ U A L me k- (apoptosis) ~ fm?z p v (autophagy) -

7 (Necrosis) » fm?e p v GV gt m fme A= BER IV
Wenig oo o A FPFR R e LR > IR A VRN A
i - A L@ 2307k § A 2k 4 (pyknosis) - A
(karyorrhexis) ~ 1%7% f#(karyolysis) » & e g 2 2 % X F Ji5 o @ lwFe
e RE - e s RHTEEE BRI S A LM R g 5lae
FUF o e g E Pl Umre R E e PR B L S 0 R
im2 42 B 4 5 = (cell programmed death) » ¥ 3% P2 EL{S #1p (7
= S B g 4 R % 3 2 4 ¥ (induction signaling) — 1B_ie 8
(effector)— 4 ji# #p (degradation)— & &% ¥ * #p (phagocytotic) » » & 4 &

ZEHRY RHBRESF S ERBEET A ERY YT RS
W k= kg ynaFr ¥ 2 L o faFr ¥ 2 bR g7 A
el S
2.42 AP

e k< R g 2 3 Z ERREREE 0 AN R R

i



(mitochondrial regulation) ~ 7 = # % % (death receptor signal

s‘i

transduction) 2 2 F-v {8 FF A FP S (FH B 2) o AR I RS S
Bcl2 ¢ fr Bax & Bad % & @ ¥rimie k= - L § e 2 £ F|F kR
TE o NIRRT F)S pF > e p ¢ 51 p-Bad & t-Bid; @ §
DNA < 35 > B] ¢ /514 pS3 F#rfp A F] » 8@ 3 4c T 254 F Bax o3
vOEAE o d Puba EL, § p-Bad ~t-Bid NI E B E D FES B
Bcl-2> o+ p# Bax € A5 = dimer £ oligomer» #X & A S04 ek 3cd o
PP AR P Yk 18 0 H € 8 2 AIF (apoptosis inducing factor)
cytochrome ¢ ~ Diablo (Smac) et EndoG (endonuclease G) » & @ ) = /%

= |- %8 (apoptosome) - T ¥ iZ_i& procaspase 3 £ procaspase 7 & it =

]

caspase 3 & caspase 7 ¢ e A 4 = Mo no g monp o g
R LE SR BEREGL S > BHE 4 L Fas-Fas ligand 3 84 o
% TNF (tumour necrosis factor) & v£. 4 41 > WEES FRE 8 mie
FPHERXBRESE- A5 of Egiig & 4 (death-inducing
signaling complex » DISC) » DISC ¥ 2 procaspase 8 £ procaspase 3 ¢
& p o7 A 3 i Earcaspase 8 & caspase 30 H iT* LoRjEAEEE

S EHvKE N e o A EBRI TR A @ ek o kv R
A AR RF SRS EOFA LTS T RS T

7 PIBK i it drd] » @ 5 1 Bad > B fs gt vz = e

10



R 2 e A A )]

Apo2L/TRAIL Growth factor

Extrinsic {7 Chemotherapy reoeptors
pathway < - DR4/DRS /7 Radictherapy

>§ e ——)l!} — —ALI

"N'f;afase T Ilj

DISC B33> v
| Puma. Noxa A@TBK

; I
[Bcl-2, Bci-X1L, Mcl-1 |

Procaspase 810 -L

¢ Bud ) — [Bax. Bak | -——————————— g,,d

/ e Rt ¢ Mltochondrua b

pathway

CaSDase 830 ¢ ﬂ

[Sytochrome | Smac/DCIABLO
Apatl | l
[ Caspases ==

i “1AP )
@@ S

> Taspase 3,67

éApopto?s?D

Nature Reviews | D

Apoptosome ‘l

rug Discovery

243 wmre A= LABY PRL LI

LR A e X e NP K e ST ’IL L S I L 4

CERRLRETES RS L3 FHEF (I B s B
PRAEfri@m By (bet ) G g P B f e 5 )3
R Ed wmie k= "'LT/';L% @ g R R DT e b SR S 5 73

$r

Fopf o g5 DNA T F o @ F g imie o Rp g kg o ¥

S et § ERPA S FIRS S EF R P L R

N~

e AR Bl B (Ao B ) R T H 0 B F A

-~
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‘,“

xenograft tumor in Balb/c nude mice

4 | g

A Cell morphology & |
viability assay

’ Tumor volume analysis

* Cell growth curve /Hemoglobin

Time- - : S
dependen * FACS/PI stain Lconcentratlon analysis

t analysis

"« FACS/PI stain

(;f,l:.fyysc.'sei + Western blotting

3 /

Apoptosis
analysis |

* AnnexinV-FIFC assay

N
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FrRx AL EANHE
4.1 ¥ 3 2% (Desmodium caudatum extract » DCE)@ & 2 = (» &
L

4.1.1 DCE %l #

#2300 g gk Y > T A H B B ke ¢
4e ~ 1.5L distilled water » 12 100C & 1 ] FF » B3 T K EF B d e 4
Xof 4~ L5 L distilledwater €454 & % = X E£A4F L FF T o
MR EFALRICE FER AT LT EBR o
412 %3 % g % £ B 2(Folin-Ciocalteu method)

fe ] & & e (gallic acid> GA) 2 &% 5> LB~ 10mg 32>t 25ml #
fg ¢ > & %WBE005ml~01ml~015ml~02ml~0.25ml 3] 15 ml &
S F P o RAF T pF 1ml; ¥ ge s DCE = =k fFf# < 100 & > B
0.l ml> Fe 44" f2l 1 mle 2 g% F40% 4 r 05 m 2N
Folin-Ciocalteu’ s reagent ;2 3 & » £ 4 » 3 ml 20%:=7Na,CO;3 > /2 3
2 {64 % 15448 > 4o r 5ml = -k > #2 g 1200 rpm~ 5 4 48 o
Bot i ImbplH AL E 725 0m Tk g L S e E T EREEE o

Bis s g d S0 F » DCE F 2 m kg $it- H§ 8

EX‘
e

s

Ik

o

/}z\

413 3% pr 7 £ 8 2 (Jia method)

14



fedl =4 % (rutin) 5 228 5> LB~ 8.8 mg ;%> 25ml MeOH ¢ -
BB 05ml~10ml~15ml~20ml~25ml~3.0ml~3.5ml ¥ 15 ml
g g ¢ LaF 30%e mr) 10ml; ¥ e DCE 12 = =k ff# = 100
o B01lml> 4 AR 09 ml 4 30%2 A5 10 ml - 2_{s=
%‘%’K%%‘:%O.BmllMﬁ’:NaNOS?EQ%éﬁ g0 £ 4e ~ 0.3 ml 1%
FIAINO; » R 53 2. 7548 6 448> 4 » 4 ml 4%NaOH » R 3 154 %
15 248> P Lml- pl# At £ 510nm TR A E S § 00 F UL fREF

o B fEF FEEY M~ DCE F 2w ki > Fit— 5 I

=k

Tz E -
4.1.4 37=% % # £ # 2 (Fuleki and Francis method)

#-DCE r1 = =i kA= 100 5 > ~ WP~5ml 14 Fapes g
" pidk Buffersa pH e @ - ¢ pH 5 1.0> ¥ - § 5 pH45> * &k
k& FHRIE 2520 nm Tk E i § b o 3 s Sk EEE (blank) 0 £

b N N =\ —‘_L R _i o
Fd T arFRARET R

Al

|l

o

|A1—A2|XFXMW
€

MW : =4 % 4~ =+ £ 12 delphinidin-3-diglycoside 2 » + & 51853 &

F o a

e © f©F % 2 ¥ B e sk i% #ic (Molecular extinction coefficient) 12

delphinidin-3-diglycoside # 7z 0.1% @ picn? Ri3 R 2.k (hdic ¢ &

15



301.6 3% -
4.2 m¥z 32 % (Cell culture)
421 %tk

E A IR miz kR MCF-7 (ATCC number: HTB-22):& {7 #5 -
("t 2) e KiRLZMEZEA SR EFEFAL THMAY < BT
fFmd # 3 Iiwe E(BCRC) -

4 20 MCF-7 $o i % ki 4

Name MCF-7

Type Human breast adenocarcinoma
Receptor expressed | ER+, PR+, HER2-

Species Homo sapiens (human)

Strain ethnicity Caucasian 69 years female

422 %3z & iE

B g m e gk MCF-7 4 » 2 3 2 mM L-glutamine ~ 1%
streptomycin ~ 1% penicillin ~ 0.1 mM non-essential amino acid ' 2 10%
fetal bovine serum (FBS): MEM 35 % /& %33 % - MCF-7 5 pb*3] 4
Eehimre i € #0324 & 75cm’ (T) hflask ¢ » 22 % 3+ 5 5% CO,
SHNCRFAEERAFHY 28 > F3 2 (- 524
4.2.3 mPz Ard 3R

#-E % pbuat 75 om” s flask ¢ MCF-7 e wiip s £ 4 7 gk

fit % fB77% % (phosphate buffer saline » PBS)ij-i fw % {2 » 4c » 1 ml %% 3~

16


http://www.bcrc.firdi.org.tw/wwwbcrc/c01_profile.do

v fa(trypsin) > #-75T flask ¥ ** 7 5% CO, 1 37C & FEE £ % 1
VRS A& e R EAS e 2mI B AR R P Ok B
R meAs Bt 15ml gpe ¥ > £ 2 30 1200 rpm N T A4 0 R #F
de i 10ml sz & w3 B~ 10 pl 4e > 10 pl trypan blue % ¢ >
BT et > Rwre At owell A P oo Tk 7 5%
CO,M3TCRFAEER A WY ¥ Floie 2 £ REH{S ’w,ért SRS S
PBS i£— =t » & — well 4c » 3 ml starvation medium (B2 %27 % %
10% FBS) » & {42k *t § 5% CO, sh3TCRAFERZ £ ¥ 2 & -
4.2.4 ‘m¥% v F IR

#-E % pbrat 75 om” s flask ¢ MCF-7 e wiig s £ & - 7 gk
f& % =5 % PBS it f& > 4o » Imltrypsin > #-75T flask +z & »*
7 5% CO,sh3TCRFEER A7 5 b5 A4 @& o Bitmae
fer2mIBRATR P LR BEF RS A 15ml e F 0 £
4 #ro 1200 rpm 97 A48 0 B AR EA o 10 ml & A v o
F B~ 10 pl 4v > 10 pl trypan blue % ¢ & {7 wm¥e 3-8 » Rloiz fhife
s Bwell ez £ @ o 33 3§ 5% CO, eh 37C & IR % 4 ¢
F Fhwmre 4 £ pENTS o &"ﬁ%i—;ﬁ. Z AT * PBS - = » & — well 4c »
3 ml starvation medium (&R &% ® % 7 10% FBS)> £ 5 3% % 3t 7 5%

COn37TCEFIEERE A Y 2 £ 24 FF{S v ",f starvation medium -

17



i 2 PBS iFikimie > foaE - well 3 2703 ml sz & A4 > 340 » A
fe | & e DCE e » 4~ %) 5 0~10~50 ~ 100 ~ 250 ~ 500 pg/ml >
WA E BN CO,n3TCRFEER A Y 2 & o
4.3 w3sim¥e k4 17 (Flow cytometric analysis)
4.3.1 % %5 % & 45 (Cell viability assay)

#-E R PERAT 75 T flask 7 MCF-7 fmbe > 5wz 2- 4 > = well
8 10° B fwe > E i 24 ] PE i ve ekl 2 fmoe 11 DCE g 24 /)
FFis o B 5 %k > % PBS jjikimre 5 0 g 4~ 500 pl trypsin » 22 »
FiRda® F 5 A4 e R FmAS v » 500 ul PBS F= fw7e jode 3
1.5 ml g g 3 de 1200 rpm 37 4 48 > 4L ik o £ 4o r 1ml
PBS ;% - =t & Zt.w 1200 rpm 37 4 45 > £ {5 * 400 pl PBS w3 » &
4o » 8 pl ez it & eg(propidium iodide - P1)% #/(50 mI PBS # 7 5 1
mg e7Pl) > ¥4 5048 L WiV iwe RA1TH mie giEd o
4.3.2 % ¥ JF ~ +7(Cell cycle analysis)

Bk B REET 75 T flask <9 MCF-7 Pz > (5 mPe 3> = well f&
1.5 X 10° B w% > £ i 24 o) PEF e Arekk ) 2 fmRe 11 DCE B2 24
| PERS > #s &R jc R 15ml s F o % PBS Fikiwr £ 40~ 500 pl
trypsin » 2~ IR A0 F 5 A48 % e fSEAS > 4e ~ 500 ul PBS

Folmie jedz B 15 ml g g @ ¥ g 1200 rpm 3T A 4 0 Bl

18



o g der 1mlPBS e - =t 3 v 1200 rpm &7 & 480 F)H- ¢ R

* 70% ARIFpE 1 ml H Z overnights B T = = {8 » #-kn ¥z i 14 1200 rpm

B 5B E A r bR o S 1ml e PBS ik e (s g > ok
Fgik o B tS £ 4vx 1 ml 0 PI/Trition X-100 (% )k & PI=20 pg/ml,

Triton-X 100=0.1%, RNase =0.2 mg/ml ) » & #-‘me 353 8 & » HkL L

§ 30 AA4Ets 0 B RN e A H e b gL o

4.3.3 % % - &+ (AnnexinV-FIFC apoptosis assay)

#-E B PERAT 75 T flask 7 MCF-7 fmbe > 5wz 2- 4> = well
88X 10 i im¥e > £ K5iF 24 -] PFim ¥ bkl 2 ¥ 12 DCE /i@ 24
| PR o # A fcE 15 ml g F 0 7 PBS ik imte £ 4e ~ 500 pl
trypsins 2 x 78 45 ¢ F R 5 4 45 @ e BIFBAZ > 4o~ 500 pl B &
s e oAz g 1200 rpm BT A& B R £ 4~ Iml
%o — =k xdges 1200 rpm AT A48 WIHF R o BF AE - 4
0 200l B KR v R e K B0 100 Wl 2 L5 ml g F
£ 4v > 100 pl annexin V-FIFC % ] (Muse Annexin V Dead Cell Kit) >

S

iy

3 T RER2044 T N e RASFTH M B o
44 & * & Bkix (Western blotting)
441 %3 }v

#-E BPERHIT TS5 T chflask » MCF-7 fm¥e > F;JT&‘” %4 % PBS
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Foelmreis o 4o Imltrypsin > #-75T flask *c ¥ *+ 7 5% CO, ¢ 37
CaAEERA R F RS A4 R RFHEAS v r» 2 Mm%
AW iR b F O B oo Bt 15 ml g o 38 (7 4w 1200 rpm
I s B GrREd 10mlE R A v A BB 10l 4 r 10l
trypan blue % d > & {7 wmre it Beis » Biwmie e >t 2 T 10 o & s
Fr? o T E w7 5% CONTCRAFAEER A Y EFwed &
pEV S 0 2 “,f ¥ & AT % PBS k- = > 4c » starvation medium > 3z ¥
WEBNCO,PIICRFAERR AWM 2 K024 i % starvation
medium » 12 PBS jjiem®z » = [ 10 cm dish ¥ 3% F Arerus & 4 0 ¥
e r % e A E e DCE 27 /a2 > A %% 010~ 50 ~ 100 ~ 250 ~ 500
pg/ml- 22 ¥ 7 5% CO2 h37TCEFAIEREHE A 2 & > 24 | 1S
115 ml g e B FR o+ PBS ik imre £ 4o~ trypsins 3z 5
B F RS AR i JIFRAL 0 4o r PBS Fmieleor 7 b iR
shfs g ¢ 3 g 1200 rpm BT 4 48 - ik o £ 4 2 1mIPBS
Fieimre £ g 1200 rpm BT A4 BlH R 0 £AF M B iFE
= » 4v » 300 pl 2 RIPA buffer (RIPA buffer 7 150 mM NaCl ~ 0.5%
deoxycholic acid ~ 1% NP-40 ~ 0.1% SDS ~ 50 mM Trisbase > pH 7.5) »
£ 4> 10 pl F-9 padr4®(1 mM sodium orthovanadate -~ 100 pg

PMSF~170 pg/ml leupeptin)> < 3] vertex + 33 > 2 /] FF 1 gl fm¥e >
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**4°C ~ 12000 rpm T Fros 10 A 48 0 B 18 IRT L FRARA 0 Tde
> 10l 30 fedrd| @ 0 E3-20Ckfaa o B E PR R B
FF3-80C k4 o
442 3% F2 2 d

;:g:} 7 ¥ % %= PierceTM BCA protein assay kit :& 7§ s (P 7 3#
H A BEH B w2501 gt pfe ) e AT CTWRE R
30 A4 v Ak T 6 %< araS (CUT)ERR S - Hargps
(Cu)>Cu” ¢ £2 BCA (bicinchoninic acid)z# &5 &£ 25 Ed 45 & 4 18 >
12.562nm |2 OD & » &4 8 I 3%v kR -
443 F-v ¥k &(Sample)z_ gz ¥

Be8-10pl @ SR B % indn o Z 2 AT RIS AT A
Aol > £ 4 > 2.5 pl Sx loading dye (% 3)¥=23 R & > *+ 100
Cioip 4ot 10 A4a Fv FRIEE - 50 B L 30 TR “11
IR G P RN K AT RRISHLS o

+# 3 : 5x loading dye gz (10 ml)

Tris-Base (pH = 6.8) 4 ml
SDS 19
DTT 0.77 g
Bromophenol blue 0.5 ml
Glycerol 5ml

4.4.4 4%%% (Denatured-PAGE)
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BB LT R BT KB o K

T FRRERE'S

ke8P 4o or e fe B 43 b separating gel (it # 4) 0 T 4e » 30%IFpE T

’J%Bf‘ HRT O FRE S B 2 “ﬁf » = F 4~ & e B 47 g0 stacking gel

(fit% 5)0 gt 4k ¢ 35> 15well &i4: > % F%x 2EFTT KA

2
“!%E' e ©

4 4 : separating gel f=

10% separating gel (15 mL > & % &)
ddH,0 5.9 mL
30% Acrylamide mix 5.0 mL
1.5M Tris-base (pH 8.8) 3.8 mL
10 % SDS 0.15 mL
10 % APS 0.15 mL
TEMED 0.006 mL

4 5 ¢ stacking gel fe—

3% stackinggel (4 mL > & 5 &)

ddH,0 2.7 mL
30% Acrylamide mix 0.67 mL
1.5M Tris-base (pH 6.8) 0.5mL
10 % SDS 0.04 mL
10 % APS 0.04 mL
TEMED 0.004 mL

4.45 % A (Electrophoresis)

M- B IR h sample e o~ 3¢ fe B R S R W YRS

(polyacrylamide gel electrophoresis » PAGE):& {7 60 4&4F e A 5 = /]

BFo 30 AFEI A Ao
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4.4.6 &% (Transfer)

BFE 100V - 75 A 45 @ 30 AUE% 8 er (transfer) I8 i 5 @
" (nitrocellulose membrane > NC membrane) -

4.4.7 4 % 2k BLiZz (Immunoblot)

#-¢ transfer % = &7 NC membrane 2 § % = (ponceau’s solution)
BiEeR TRTHEERRG AT R8s > L1 TBS #ioif
HiziE o £ F 217 blocking b #- NC membrane ;& ¢ o 59 e #1 2 4
¢ 2z 3| shaker F #— -] FF~4°C> £ 12 TBS + 0.1% tween-20 buffur
Fikz o B Aamred 2hh - PgER o 4o r - BT ATCT
F J& overnight {5 » 12 TBS + 0.1% tween-20 buffur 7%= & » # =
Lo BEFRL A TR R RPN ACT R - B Bis
£ 2 TBS + 0.1% tween-20 buffur 7= =& =0+ 245 e d 2hgs
BdgEd o fs# ECL (2 1.1 % &% HRP substrate peroxide
solution ¥2 HRP substrate luminol solution 353 ;& & )4c I &2 4 5o NC
membrance b i 24 sk B2 A 45 % S (GE ImageQuant™ LAS4000
mini)ie 7 4 A 4 35 FRRE -

45 Ak B #1485 33 5% (Xenograft tumor studies)
451 % £ 1 R

" Balblc R FFH o £ 208 o gL s A 53 s
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Fed2 2 3N e () H A R R - (if) B £ #%k e 1% DCE - (iii)
4 mg/kg tamoxifen (§@/k ' Bpic i B R e ) o & 3~4 LR KK
- BRI B R B R IS h— SRz o R e 4
BB I KA o e g 107 cell/0.1 ml> & g T i st ik B & B2 ek ]2
AR 0 R e b5 - ik R & WP %A 1% DCE &

o RAERBEAN S FARBEEERL S 4] BB F

WEZ G 2R AR RTRBREINFTRG S 2 L)%

AR AR A REEHBEE LS EDR > NP a YT

453 3 =% (Hemoglobin, Hb)k & £ +5

Hb & B g & & B ICSH (International Committee for
Standardization in Hematology) %% = ;+ - Hb ¥ Drabkin’s reagent
F &2 = cyanomethemoglobin » & cyanomethemoglobin %2 UV 540
nm f Bfc o U pEp Sigma fha = A RESFRS I RIERE A
L) 22 Drabkin’s reagent & J& > #X {4 12 540 nm P15 Ap R s T iE 0 &

PRk B EE R A GRS A BRI SR e ok
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~ PBS ® B~H 2% {4 > ¥ Drabkin’s reagent & J& {s > #7ip| {7 (kT (B
BRI ST HER E o
46 ¥

2 Sigma Plot 10.0 #c %8 se3t 4 47> £ 1% ttest k=B - L B o

P<O05 T4 FEFMEFRLE k47 ;% P<O0LR| M ksk&7F o
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LEE B AL

51 HX FBp &4 A

KB Table 1 2% 7 F Nz EAHBEAKY FB b
(Desmodium caudatum extract » DCE) = i» & 47 ® 4% % fs (total
polyphenol):z € )35 11.2+4.3%; @ 4+ A (total flavonoid) ¥ 5 5.3
+ 0.4% > P %~ #0878 sin ik 4p & +7 & (high performance liquid
chromatography » HPLC) 4 45 °
52 HFHHFXIBFHF WA RERUE FFIEY A R0 558

2ZHF

JEFig. 17 Fae A g5 MCF-7 e »t 2 e B E &2 iv % pFF en
DCE ¥ ez % - 5+ »Fig. IAfF %1% DCERAE ~» %% 0~10-
50 ~ 100 ~ 250 ~ 500 pg/ml g2 24 - pFis > J1| % Bg pedi e (7 LR o ve
Al 0 2R e 3 % A 7 (cell viability assay). i % ¥ AR $>
control (0 pg/ml)2_ e %@ 3 > "$ 7 A E (10 4e 50 pg/ml) e w) ¢ fm
P& endrd] it % > DCE A& H i & & (100~500 pg/ml)¥++t MCF-7 fm ¥z
24 E %G PR v o @ Fig. 1B £.4]* DCEEA A %% 0
100 ~ 250 ~ 500 pg/ml 4 %] g2 0~ 24 {0 48 | pFis » A {7imie 4 £
4 (growth curve) » & 5% 3 IR & W) 22 e R control 4p it - DCE # &

250 fr 500 pg/ml $* MCF-7 fm®s 2. 4 £ £ 4 M A i (£ % 5 22 &
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Fle PR RLITER ) SR A %A E 250 ¢ 500 pg/ml A 24 2%
48 /| pEeniniz 4 L RPIFET AL 4K o
53 HFHEEXZEF N IRERMNIFFIT FAE M Bowd £
FH2ZPE
J€_Fig. 2 ¥ @5 MCF-7 % 5d % Je %€ ¢0 DCE &J2 24 -] p&
s o J&un N tmoe ik (flow cytometric analysis) #1 {8 2 & m#z 3% #p (cell
cycle)» # {+35(Fig. 2A) » Fig. 2B & i* 2% ¥ 2 BT w92 3> Go/G, P
2 # & AP ¥ control 2w w|m S A ¥ F 2, 3t DCE % #E 250
pg/ml 2 % 500 pug/ml B 5 B &8 1 Go/Gy i% i (arrest)cndk o ¥ - 2 & >
HFig. 3A Y Nt A A FER P03 FRERELEITT
% % RN DCE & & #% 2 R bt 2 £ 33 8 GO/GL #p 2. ‘%7 #icE
"2 PP REH 4 5 ¥ 0h > 247 DCE B &£ 500 pg/ml *+ & & 24 & 48
JPEERS 0 B IVEERRE PR 0 Go/Gy & F i Aj(Fig. 2B) 0 St B & 4R
% DCE ¥ 33 )k B fopF I e if (w2 i 8 20 Go/G ¥ B 171 o
54 HFHXZIBFFHEHWAEN B 2 L XP L FBFIZ P
-4 JIr @ 3 & gkix (Western blotting) 4 45 sm %z 1¥ 8 4p B -
v 2 %A FE X T DCE #134 #5 o j¥_Fig. 4 % 5% 7 %3] DCE ‘&% ¥
w2 ¥ 8P B4 By E2F & & v p-Rb/Rb ¢ (& % T %> ¥ 0w da gt i

Fadrd] 35 Rb k2 & it (p-Rb)chvt & T 55 5 4 7 4+ 284 th RD B £
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E2F 25 2 48 & 48 > & P en E2F At M4 T A > 7% (L8 e r i)
BT AP~ I P ) F (cyclin) ~ dore T Fod ik i
1 g fi= (cyclin dependent kinase » cdk) ~ 12 2 sw?z ¥ 8 Fov ik dF M jgchE
#ri 4 (inhibitor of cdk > cki) = 4§ 2 432152 - 7 4 > Fig. 5 ¢ 4 47 cki
28 Ak > & 7 p-pb3/p53 -~ p27 frp2l ¥ DCE kA & F
F I A2 AR S RET plE By AT A F LRV vl R RS
¥ 235 E 4] GO/GL s 8P 5 € _Fig. 6 ¢ cyclinD1 2 % cyclinE 3-v
F I F P A3 DCE A2 a T » @ cyclinA (S~ G2 # A 3739 )7
FAEPRRIFEL R { 4P FEA T DCE #1ig & MCF-7 % ix 8
GO/GL is#p ik £ d Fig. 7 %%~ M A5 4 & DCE 2% @ cdk2
% cdkd F-v ZIEBTE o it L d DCE v iSiES &
p21 fv p27 > & @ #r4] cyclinD1 ~ cyclinE ~ cdk2 4= cdk4 % > ¢ ‘wm¥e
iFE GO/GL 88 imiF o
5.5 4F 33X B H0 < R R S 2 BB

d +EFskES e & DCE ¥ & %‘gﬁ GO/G1 & #p =i 3 T 5
Bpamre 2 4 oo FR e R Sk 4rdR3t DCE ALF € 3% e -
(apoptosis)# I - 4 Fig. 8 ¢ ¥ s MCF-7 ‘w## ' DCE AJ® 24 /| p&
fs > %%‘E’ ot 3% Jm e ik 14 annexin'V - FIFC apoptosis assay 4 47 s % /¥ =

(Fig. 8A) » % 1% % DCE jE & + < 0~ 10~ 50 ~ 100 ~ 250 ~ 500 pg/ml
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EJ® 24 ] pET 5 MCF-7 fw% @ R Rie » % #pfot ) e b= PR
TR EEH o A5 (Fig. 8A) 0 A A ¥ AR e b= thA R P A
H 4 £ 3 33t E & (Fig. 8B) -
SOFEFBFEFFF U R EBBERE LR EEHBL L2
¥
B e e % ot DCE i 43 3 »adrd| S lpdmie 4 £ 2
Aprmre ikl FIM R REETS P 5% A%E o Balb/c AR R ~ 3 i
= % s 0 m T st MCF-7 Mm% o Frigg st 4 £ - ¥ #k &
A 5 2 e (3~4 &) (i) 4] 2 (MCF-7 alone)~(ii) 1% DCE -
(iil) Tk 5 %ok 2 4 ¥ B8 2 4 mg/kg tamoxifen (Tam) » 4% & 4% &
wiE (s > BH B (Fig. 9A) 0 X i (7 {5 F A 4 o A_Fig. 9B
BRI S DCE A& 5 12 % {5 MR A P B 50 MR
Flem 2 fpr B HRe > &85 30 X 67 FRD| Tam w2 8
£ R® L RFF&S DCE vk Blew] » ks LR LR
PORET R R o B SR AL IS R e ok~ PBS ¢ PR3
7% o 23 Drabkin’s reagent & Ji& {8 #TiP] 15 ek T B BT gL R AR H
T T {F w2 % (hemoglobin)ik & B (Fig. 9C) & %% P BRI &

1% DCE #sk £ ¥ e ¥n = F P &% M > ¥ udaih DCE f e TR

~¢r

Fplmre H A > 2 ViR G [RETER L F 274 (angiogenesis)ed T o
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7 BBBEARFEYE

A RFFL IR

1. »=# 7 %% % R DCE ¢ 3 4 pS3asfk it £ 3> 14 2 F 14 T ki
2 el B2F i BAr Rb Bk 1> 7 i F RS F g g 4 LR
fm e TP B F O AT {8 K8 17 4 & iUk (Immunoprecipitation o
IP) & 47 30 B R < 3 8% psllmbe k8 v 4F & $ E2F-Rb ~
cyclin-cdk z_ & & B 1% o

2. 0 & 3 BELE LT mie A= ApRE A S 4] 0 & DCE &J® 24 o) B
15 e MCF-7 fm¥e ) 'm%e = 4p R Fov enZ& L1 > 64 Bel-2
Bax -~ Bad - Bid ~ caspases % 4 &+ o

3. ¥- 3G > :tiu;fgd AVO 2 ¢ it {7 % p vg(autophagy)~ 47 - %
MCF-7 ‘w2 & DCE rJ® 24 /| PF1e > »{7imoe £ F % 4 b2 p v

LR CELS S

r»\

1 e

J
?1:1
ey
BN
S
‘“\*

4 3 H AREB G S EE o MR T L B R
BICE AT AT BRe R R R EGAL DCE Sl > 45 H04E
7 DCEA T » ¥ drd| 2 ZR A HH X 8RR EFEF
# 1 DCE £ % 1% 5 B * F I 1 388 2 4 o
Fep— B R FRE S MR 2 S SR A S R

fe bt WA % F8 FREUR SO Ry e AT AR Y DT Rt
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B FRITRP I T Lo ¢ FRE R ONFRGEL S B S TR
rovd S FR TGRS ERBE R FRES H o=
FrirEisHhET DCE & 5 frdlf plmie 42 £ 012 A imiz F ) ie
F2 05 > Ry FPFmre k- A AR F %Y DCE 4 P A e
FIF BB e £ 12 & F 374 (Fig. 10) - % > 44 % % 4% 9 DCE £

FF WA ST R MCF-7 fm%e 38 37F 2 fove b= 2 RN oh iF w5 of
MARTRYHEFL- BB B I0RIRaO B p 80

ﬁgé?j&_ﬁ:ﬁ.o
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Table 1 — Composition of the Desmodium caudatum extract (DCE)

Composition DCE
Total polyphenol (Folin-Ciocalteu method) 112+ 4.3%
Total flavonoid (Jia method) 5.3+0.4%
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Fig. 1
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Fig. 1. Effect of DCE on cell viability and growth curve of MCF-7 cells. (A)
MCEF-7 cells were starved for 24 h, and then treated with 0, 10, 50, 100, 250 and 500
ug/ml of DCE for 24 h. Microscopy picture showed the morphology of MCF-7 cells
treated with or without the various concentrations of DCE. Cell viability was
measured by flow cytometric analysis. Data are presented as mean = SD (n = 3) from
three independent experiments. *p < 0.05, **p < 0.01 compared with the receptive
control. (B) MCF-7 cells were starved for 24 h, and then treated with 0, 100, 250 and
500 pg/ml of DCE for 0, 24 and 48 h. Cell growth curve was analyzed by flow
cytometric analysis. Data are presented as mean + SD (n = 3) from three independent
experiments.. *p < 0.05, **p < 0.01 compared with the receptive control. “p < 0.05,
*p < 0.01 compared with 0-h of the receptive groups.
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Fig. 2. Dose-dependent effect of DCE on cell cycle progression of MCF-7 cells. (A)
MCEF-7 cells were starved for 24 h, and then treated with 0, 10, 50, 100, 250 and 500

ug/ml of DCE for 24 h. The DNA contents of both cells were measured by flow

cytometry. The position of the subG1, G0/G1, S and G2/M peaks were indicated. (B)

Quantitative assessment of cell number percentage presents as mean £ SD (n = 3) of

three independent experiments. *p < 0.05, **p < 0.01 compared with the control.
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Fig. 3
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Fig. 3. Time course effect of DCE on cell cycle distribution of MCF-7 cells. (A)
MCEF-7 cells were starved for 24 h, and then treated with 0, 100, 250 and 500 pg/ml of
DCE for 24 and 48 h. The DNA contents of both cells were measured by flow
cytometry. The position of the subG1, GO/G1, S and G2/M peaks were indicated. (B)
Quantitative assessment of cell number percentage presents in the GO/G1 phase was
indicated by PI, and represents as mean £+ SD (n = 3) of three independent
experiments. *p < 0.05, **p < 0.01 compared with the control.
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Fig. 4
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Fig. 4. Effects of DCE on the expressions of E2F and p-Rb in MCF-7 cells. (A)
MCEF-7 cells were starved for 24 h, and then treated with 0, 100, 250 and 500 pg/ml of
DCE for 24 h. Western blot analysis of E2F, p-Rb, and Rb protein expressions was
carried out with the cell extracts from them. The protein levels above the figures
represent relative density of the bands normalized to B-actin. (B) The quantitative data
are presented as mean £ SD (n = 3) from three independent experiments.*p < 0.05,
**p < 0.01 compared with the control.
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Fig. 5
(A)

DCE (pg/mL) -

p-p53

B-actin

(B)

25

2.0 ~

B p-p53/p53
1 p27
B p21
[ pl6

1.5 +

1.0 +

Protein in level (fold)

0.5 -

0.0 -

DCE (ng/mL)

)(..

S

—
>(.

100 250 500

42



Fig. 5. Effects of DCE on the expressions of cki in MCF-7 cells. (A) MCF-7 cells
were starved for 24 h, and then treated with 0, 100, 250 and 500 pg/ml of DCE for 24
h. Western blot analysis of p-p53, p53, p27, p21 and pl6 protein expressions was
carried out with the cell extracts from them. The protein levels above the figures
represent relative density of the bands normalized to B-actin. (B) The quantitative data
are presented as mean £ SD (n = 3) from three independent experiments.*p < 0.05,
**p < 0.01 compared with the control.
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Fig. 6
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Fig. 6. Effects of DCE on the expressions of cyclins in MCF-7 cells. (A) MCF-7
cells were starved for 24 h, and then treated with 0, 100, 250 and 500 pg/ml of DCE
for 24 h. Western blot analysis of cyclinA, cyclinD1 and cyclinE protein expressions
was carried out with the cell extracts from them. The protein levels above the figures
represent relative density of the bands normalized to B-actin. (B) The quantitative data
are presented as mean £ SD (n = 3) from three independent experiments.*p < 0.05,
**p < 0.01 compared with the control.
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Fig. 7
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Fig. 7. Effects of DCE on the expressions of cdks in MCF-7 cells. (A) MCF-7 cells
were starved for 24 h, and then treated with 0, 100, 250 and 500 pg/ml of DCE for 24
h. Western blot analysis of cdk2 and cdk4 protein expressions was carried out with the
cell extracts from them. The protein levels above the figures represent relative density
of the bands normalized to B-actin. (B) The quantitative data are presented as mean
SD (n = 3) from three independent experiments.*p < 0.05, **p < 0.01 compared with
the control.
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Fig. 8
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Fig. 8. Effect of DCE on apoptosis of MCF-7 cells. (A) MCF-7 cells were starved
for 24 h, and then treated with 0, 10, 50, 100, 250 and 500 pg/ml of DCE for 24 h.
Quantification of early and late apoptosis cells, and cells were anslyzed by flow
cytometry using annexin V staining. (B) The proportion of annexin V-positive cells

represents as mean = SD (n = 3) of three independent experiments. *p < 0.05, **p <
0.01 compared with the control.
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Fig. 9
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Fig. 9. Effects of DCE on xenograft tumor in Balb/c nude mice. The Bal/c mice
were injected subcutaneously with MCF-7 cells to form tumor. The mice were treated
with 1% DCE or Tam (4 mg/kg) for 4 weeks. (A) The mice were sacrificed after 4
weeks, and tumor was collected for analysis. (B) Tumor volume (mm?®) of mice was
measured every three days. (C) Hemoglobin concentrations in mice tumors were
analyzed by reactivating with Drabkin’s reagent. The quantitative data are presented
as mean = SD (n = 3) from three independent experiments.*p < 0.05, **p < 0.01
compared with the group of MCF-7 alone .
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Fig. 10
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Fig. 10. Overview of pathways for DCE-inhibited the proliferation of breast
cancer in vitro and in vivo.
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