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PTFAGEIEIC R B FEETT » EtEE A 103 A+ ASEHRGET
B4R LASEREE » BR1024EERY 11734480 SR HR200) - (X
RIRANE B L BB EERY TR KRR RTRE o J88 e S AR A
HHEmEE ARG - BB LEE A DUEREEFal A
BURSCIEAAE - BIE a7 A BV Bt A —ERIRITEA > ¥ 50
REGREIRRFE NHZ AL - FrLAH s R AT S L2 E
R ECERRHY 75 H i@ st e -

AREEREZT TR FTA A SR FI TR AYROR - ZAIRINTSE
HUTEHIEZIL HAs K Hibiscus polyphenol (HPE) & (e 5 J ~ FTE#
1 ~ FIEFAAMA T (apoptosis) « HASRRERERSE 18 LR
2 (anthocyanin) A P b2 iE M - AESl(KITASRG ~ THPTEIARSIR
BB 2R PR TR o MULHIFTETEE 25T HAs B A5G
LoVo dfe.Z fife (e FHELEL 7113 -

A5 7 AR e BBl A FH DAPL 2466 ~ FACS ~ frRRAaiFEE
A EFTTE - WPV ERBURNS L E R EE G2 EAMPK/ANOS
RAS/PIBKERFRES LT 55 N ARG HE oA Lo V ol le J8 T B AE SR Aofis 548 e
R - EEREGEREUNS I 2 B AR ARy AR B
ARAREFEREETEY b - 3 RO 6% b2 FHEE -



(Z~)Abstract

Colorectal cancer(CRC) is the third most common malignant cancer in
Taiwanese. Anthocyanin exists widely in vegetables and fruit like as
strawberry ~ cherry and so on. As shown in previous studies that
anthocyanin extracted from Hibiscus sabdariffa Linne (Hibiscus
anthocyanin; HAs) was found to possess antioxidant and anti-
carcinogenesis functions. The aim of our study is to explore the anti-
cancer effect and the particular mechanism of HAs on LoVo cell line
(human colon cancer cell). Detection of the molecular mechanisms of
HAs’ cytotoxicity in LoVo cell show that induced expressions of Fas, FasL
activates Caspase-8. It simultaneously promotes extrinsic and intrinsic
pathways. In extrinsic pathway, it activates Caspase-3,6,7 to induce
apoptosis. On the side, in intrinsic pathway that Bid promotes
mitochondrial death pathway and releasing of Cytochrome C. Besides
the releasing of Cytochrome C from the intramembrane space, the
intramembrane concent contains apoptosis inducing factor (AIF) to
facilitate DNA fragmentation. Our results suggest that HAs possibly can
be a new therapeutic strategy in human colorectal cancer.
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1. Ki&JE Colorectal cancer(CRC)

Colon cancer’s stages

Colon cancer is one of the most common types
of cancer. It is very treatable, if caught early.
Stages of a tumor and risk factors:

Stage 0 Stage 1 CL:olon "
Cancer has not Grown _ atrgg
%Wn beyond to outer intestine .

inner layer of  layerof Stage2

p_colon wan\wan Tumor is through

wall, not spread
to lymph nodes

Stage 3
Spread to lymph
<y nodes

‘V\ .
— A ~
-
i -
v .\

<

N
Stage 4
Cancer spreads to
distant sites in body,
such as liver or lung

How tumor
begins

« Normal tissue Risk factors
forms a polyp ¢ Age, family
projecting from history of
colon wall colon cancer,
* Over time, patients with
polyp becomes a ulcerative
tumor colitis or
Crohn's
disease

KGN ERGNZRE 2
— o KEGIITHEE T E 2NN E
Y ETERAY K Sy R E MRS -
WERKEEE (feces) » HEIK
Wi A EHEH AR -

KNG FEa] DIy B g
HEEERG - TEEEER ~
GEHEE - LIRGEIBLUEE
B o T S AR ERY B
B ZARGERS BT
DISCAT LIABAE Fobds BRI

PRI » SeRITAVEFER R R
W R HI R H A £ 257 Ry
= RIE - (DAREI65~85%
BT RE EMESE R
Bl Aahs ~ (REEEEY)
LURGA A & IS Rl R BEAH

35 REAETEIN (polyp) - —FHsA I REE EMEARREIEE R
(Adenomatous polyp) > MkEERFEIERNBANMAAHRE T
A HERE (tumor) o (QDFIE10~30% R BT - s B En)—2 8
XE > G EERFIES NS H2~4EIIERR - ATl - H
KA L ETEF NERAE S - 3)5SIMNE2~3% & R M IR e
AE (FAP, Familial Adenomatous polyposis ) 2 {84 EH
B 0 EE AR EAR - REGEE HIREE RS AR KNV
BN KEL T BEAT g A APCEARYZEE: » M tE g4

ARt g B R

AR RS - FTLUR PR T2 )E

Hedh - N BB TR AR IR » BRIL > SMEE FTAER
Ty 35 VR TP S I B PR A 0
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AT BB AR+ AR ET » KRS R > W HAX
RkTE RIS R ERRA0% A4 » HFERAE - AR E
ESSYCUEREEE N SStR a PN e S

2AHREET

AHPEET (Apoptosis) S4B A EE EEETTIVE TS M5
(programmed death ) > AHAEARIFEIREREAYRIG - B2 R EHYEHaR
% (FasL/Fas) FTEH{THAENIIET -

AHREE T e e apfie HR IR E HovE 23R 52 - dem e gitEy) -
HE (tissue) EigsE (organ) AYAER (growth) ~ 73k
(differentiation ) BHTPR{CE (metabolism ) 2 #E8FE Hh EE L 44
R TR SEREE B oisERF IE R A& - difE T ER S—TEE®
Han > BUE B e H A 40 BOE U A RIAHRE - FIIAIDNA
ZAEEVANRE o AR E CEVE e S i AYRE =SS (cell
shrinkage ) ~ 4HAEAE/INEL (blebs) ~ ZYf/BE4%E (chromatin
condensation ) ~ DNAERZL (DNA fragmentation ) ~ FI4RHE AT
FEix{t (depolarization ) ~ ZHIPEAEREEIZEEPS ( phosphotidyserine )
FhEll(eversive) ~ glIBEET-/Ngg (apoptosis bodies ) FEEEZFHETE - Il
R 5 [P AT AR SR A o 2 AR AT AR P M B (B & o
gﬁjﬁ@ﬁ%@ﬁﬁﬁi\%?&‘@ NI A AHIEESE A Ay 38 R 5 5%

M J et T b R = LRe- -3 ity
e R S L R U e e L S SIS S s I e
A ?,.» f.‘.j, ..,...‘_.{u et % 4 .(_--,...."-‘.I,
- NS =3 S PV T e
DOPIOSIS Frocess 22010 HowSwirMie
{ peood prieie- . > . sty A A~

5

@ Celis damaged, stressed
or triggered by bogy
signals, begin apaptasis.

— . . N
3 s —
.’.-_ o o - "\v
r

- L. . The cel beging to shrink
1 and form blebs. Proteins
* % are activated to break
s § 2 Fa) O down cellular
™~ e ¥ o “  Enzymes break dawn @ COTTIEmS,
W i &w . the nucleus and the -
e RY w  celemissignasto )
v | .% . attract macrophages. ‘ k.
‘ DY
The cell breaks into saveral % Wy e
smaller piecas containing .
the cell companents and Macrophages recognize the 9
destroyed nucleus. cell parts and remowe them

from the body.



AMAEA CHYAEAR 1 208 R KRS SRR TS (apoptotic signals

transduction pathway) °

(D)INE M ZEPE{E (death receptor pathway) :
FEEIET = #5(death receptor) HYENENEAE B AHRES5RETIZETY
Y E R &I K A & e £E B 8 (cysteiny] asparate
specific proteinase)— B[ T2 A (caspase) AV &AL °

QAT E R (mitochondria associated pathway)

BI$5 72 28] 4 e P {5 25 7 4HRRLE T RS BER T & R 18 (stress-
mediated pathway) * & RLARHS 18 2 B MNLR S 2ARS - R RS =
FERLE TS5 &R T cytochrome ¢ FHEH'E » 2 1% apa -1
(apoptotic protease-activating factor-1) ~ cytochrome ¢ ~ dATP/ ATP k&
pro-caspase-9 &5 & A T8 & He (apoptosome ) 1& » JEHEGEAL
REHY caspase-9 » HEMVE(L NIFHY caspase-3,6,7 (E EAHAHAE T -

i 425 T 16 2 A T B R AR B S -
B By BT BRI A 7515 «



3.8 fH{L(Hibiscus sabdariffa Linnaeus)E3 ({35 Z (Anthocyanins)

I. &t {C(Hibiscus sabdariffa Linnaeus) % % *

VRAHAE o B354 By Hibiscus Sabdariffa Linnaeus » Y g [ /& fHZE |
RSk~ Tl ~ TALZ% ) 0 R#RZERl(Malvaceae) RIE &Y —
EARVER o (Erh BB SR EE A RCECE IR HIC AR > CIrEER
HAE) R~ MAERR - swIIeE o IEEMEEER - T E - R
EH ~ SR - SRR KA o A E B AR M ao BV i
& BEYRE TAE A, o FHEAY10~11 H AR o SREAEKAS
[ o JRAER EEB B A R (PIaEEsRg - mkk - 7 R
%) BE TR - AiElE RSN  Pectin RIHEENZ » =EZR
BJFEA hibiscetin ~ gossypetin ~ quercetinZf o  FiFt AR @ £
A/ NE B s R A HW A AR ~ FEAEEIESR ~ FEIMmBR R PTEZFEA -
H Rl ¥ =1 (Flavonoids) 7 B Fi 8 b R ANH O MAEBRIRERER + 1
[ A 558 (Protocatechuic acid ; PCA)u] DL IEME H AL (Glutathione ;
GSH)FHIH LR EUEYEEE Z EACER - AE b= a3 {2 T

1.2.12

17 PCA RAEFZEABRMMEIE LR -
II. {575 Z (Anthocyanin)

{E75 Z (anthocyanin) & i A= ¥)3E = I = (Bioflavonols) 2 KRR ZE » &
MEEARGE BEIRE LY B2/KRAINEYE R » FERE
Yz T8~ BREREE > KZEEAESEEEEG > E—ERA
HIHiEAER - TEE ZNVEECGIEE A FRR IR s o 5 R
M REER -~ R B R4 E o FRDUEEET -« fEHgESF IR
SEAEEG - FEE - G5 NEE
EHEYRENT S EEENIEER » BUE
12 Lo b o] DLEE IR — b BRI/ L
delphinidin B cyanidin HY{F1E » MTFEH
sl as HHAE B 2R ERREE A
2% H A WekgsRimE R M - e

FEZ 4~ TRV LI ERIRSE « [LAMEF & Name Ri R
t B AU R AL TRVITE AR - 3 Pewmiain | OCH3  OH
Cyanidin OH H
P lar_gqnidin H H




e HPESIUEE R ENEES B aaRER > B4 558 N8

IR ARBE(HCTI16 cells) BT -
4. AMPK %521 /6k 2 % 8 (serine/ threonine kinase) :

Fy % = TS (heterotrimer) > B EEEALMERY a (63KDa)FIEAETIEHY
B (B0KDa) ~ 7 (37-63KDa) —FfHEZX B (subunit) © AMP- activated protein
kinase(AMPK) .~ F 2 DRE FAHRERE = ARREHUEHIES - AMPKIE(E 2 B%
REFE - (1) BHENEEGREF (AMP/ATP EEGI_EHA - B - [EHE0
G - ek ~ B - AEER =N ) 0 AMPEEIAMPK 454
AMPK _Fi#0E (AMPK kinase » LKBD#AMPK threonine residue (Thr-
172) I BEREREAE - SR T o KEr @ FTHIENIEER @ I
IHDEFE ATPRVACEHERTS » BIAIASAGAIREEIRZ Y &K © (2) 4HREIRE
=T ER (AMP/ATP EEBI ) - AMPK& 2508 - (RERERENY &
A HEAE o RILAMPK 24N EEAYRE & ISR T -

AMPK B4 DU 2 A B8 > AEAEE &S 7| - AMPKH]
2R (b FAS (fatty acid synthase) S 2 M HIHIAERG L ~ HEEIEE &
=M H ARSI 12
BT AR 26 Sk fa TR AMPKAIEL iR A Akt FEs e LIRS
JE ARG AR

5.1NOS :

INOS T £ 130 kDa » J&}° Calcium-independent NOS - iNOS 85
P AT > —HAEIMERIEEL g ELE s R —8/LE (NO)
IE 7 FE BT DL RF 8 NI 2R © INOS A 8EAINO B 7R 7EE0R R » 3
A EsiINOSA B g5 i F15555 25 A (Calmodulin) B gE HAL > AT AR RE
FiEABENINO » MEZUHSIEE K ER I EIRE -
SRR ZE BIEEEINOS 1] DL 2R #Eapoptosis 6

y-Radiation
Cell membrane
Plasma membrane /. 000
lipid peroxidation
iNOS
/ \Autophagy?
Apoptosis?

«

< Mitochondriamembrane
lipid peroxidation —> LC3 ——> Autophagy

Mitochondria NO

: =< - ]“}
Cytochrome c %y > [H] > Caspase-2 '}]]

Caspase-9 + Apf-1 AP°T°5°"‘9 Caspase-3
Caspase-7 Caspase-6 M]
0 ™
| Caspase-8 [H] Caspase-10 [H]
| |
v

Apoptosis



(PDEFFoE B EL H 7Y

1B 2 A E — B IR B B A+ SRR 2 0 1 H A A
E T RIB201 5 AEIGET » SEFSEER B A ZE4E6094 N - 5

SET NEI28.3% 5 T AHEGES - il ~ BHE ~ B ERI3L © 559b
FEBERTEZE T » BN EERREE TS = RIERA - JiL -
LR ZE (AR DA e AR A s

KEGHREAT R R Bt - o ERIEREEE ~ AEERERY AR -

— RS - RIS R EER RS N BEEEENE - B
WWIE—FE—ArEd > M RFEME ~ BEXINEEE R - B ARER
LB N MURIEREL R Sy T EAL - 208F ~ B~ B85 5 ]
DL R G ER 2 4R T RS A AR 45 (ymph node) © TS FiTHA
L aREEES  (ERZIARGEE > R EREH T REEREEAM B
YRR EBIREARIRARLL - AT AR REE LA > FE & E A 2R B
e R B AR AR KRS e P S [ERIRG T H ZE S (RS A #E383H, > R B4 B
RBHINTRR > — Rl Br4A A FERg 28 A I RE ARG RN HHEE

SN AR S B e R AR EE Y & BB TG MO G
BRIIThEE - AE = TE ENMEETED TS8R & BT

HAs % Hibiscus polyphenol (HPE) &2 5 Jee ~ BT ~ Mg - FLIE 40
BT - 5590 SF s B8 E Rt 2 B A EIE - RS
i ~ TEFRE AR ERY R -

B P B S & I EA G Z AR £ B2 A FH 4R s M E b ~ 4R
o~ R QAR DL S R AR R R EE (i 5 AR 22 - H AiAv4S A& 1
(IR EME Y LHE G ERRAET - IR 2 9 455RE
s HRREE S - DU BUsEEd s S EREE R FTERL -



(FWI9E 773 8 B
1. YRFEAE 7 28U
SRR T 2 B L ERRE(1% HOI)2S BT » PR e
SEFRER /S EAICHE - LSRRI T67 HP-20 - BEE M (LHE
YRR > EE - DS R T A F ELZS R » T RS
WL B ALY -

2. dlREEEE 3 M7 (Tetrazolium assay)

A 3-[4,5-dimethylthiazol-2-y1]-2,5-diphenyltetrazolium bromide & /KA
P G AT A AR AR B A (mitochondria) 1 Y 25 & B 22 (dehydrogenase) X
0 6 tetrazolium ring VJETE R 2 R A B ME A formazan (3-[4,5-

dimethylthiazol-2-y1]-2,5- diphenyl-formazan)MEFE/CA4HRE F » FHLAAHES

TEVARE > W PA 563 nm JHIEIRYE{E(O.D.) -

R H G M B AR 4R aelr 2= - R P AIS AR > (B B A B 2 2 1
bb o (e HIETAAEAY S o S DR E B A RE S ARG oo 5 1 SF 4 A
ALEE > P FIARTE AL INEEER T > BIFF MTT (5 mg/ml) - FZERINZERY

BN E A SH MTT(Methyl thiazolyl tetrazolium) Y EEE FE 774
[z FERS RN /NEY - EREEEEE MTT IUESEE% - LIRS

i@%ﬁ% » ;i LA 563 nm HI G EZ SR EER - 4RET5T

3. DAPIZ

DAPI Fy—#di o] DA ZR AR Y BE (i B4R - FIFDAPI & FL sk
R 22 W5 e 4 BET 2 2 4R TR L chromatin BYE(E - A SR LoVo 4
AE(106 cells/mL)BEFE A& 3 mg/ml /& HTE/LF RZIYREEEF » 93{E 0
12 ~ 24 ~ A/ NFFER I 24 ~ 48 /NP [EDEE 1 mg/ml ~ 2 mg/ml ~ 3 mg/
ml 1% > DL PBS HedifiZR g — 2 W2Ki% » DA 4 % paraformaldehyde %
SBE E4HAE 15~30 478 1A DAPI (4,6-diamidino-2-phenylindole)Z
FAEERR I 30 708 - KR CE i 22 AR & R
chromatin condensation ~ fragmentationdVF2fE - #5LUHEE S 2 A 4lRE
JHTIREE -

4. R ANBEEE ST (flow cytometer » FACS)

F R BR R A A A R B & B i B THEY T - SRR E
I > FEEE BT 488 nm HYZ & N e HAGLL Ryt o FHIE4HAR
HIAS [E1RFME T 28 A2 A [EY e S B e » AR BT e E HHY 90°



I BT (Y EERaR (617 nm ) - A[{E AR E PI Y DNA &
= o BAVE R T IR A T EANNEHA >~ EIIRE % - AR
Pl(propidium iodide) & Bilf% e (£l 2 DNA K RNA) 454 2K HEE A E &
HEITIEFIEAT 8 LoVo 4HAE(106 cells/mL)EEE 24 /)N BRI [FREE
o 43 H1E O mg/ml ~ 0.5 mg/ml ~ 1 mg/ml ~ 2 mg/ml ~ 3 mg/ ml UZEE -
AT AN ES S AT > FELL PBS e ~ By 0 hl A propidium iodide
HEELS g 0 DHERTRE ST A R filter DU SR AT BRI 28 K FH 38
s o EBREN/KLE - DUR4HE 5 175 (flow cytometer, FACS)HIE
WEFET T -

5. NIHR A A EE AL & = B e M

MRS B B bamtE T o FrEEiaE & DL B BE BRI 4R
BERELN > f% B mitochondrial membrane potential » M DAL AEHETTER
IR > Ge&EE ATP DIALHREE A - 372 RE M aVGEE L a®y
FLEE RN EREE AN - E T B 285 MR o IR EEER A AT DA
7 (5 (5 FH e e B R AR R 22 R AR pe Y AU RE (| © JC-1 22— (IR
potential-dependent ZYH » R Fy & A ARASHEEE /NS 100 mV BFE LA
monomer N AFAETSRIARAE AR > DL 488 nm S N 525
nm (FL-1H in flow cytometry) Y&k 8851 o BEEEAT 55800 S » 1C-1
TN GG N IR U B Y J-aggregates (~590 nm, FL-2H) 5 [ & &
AL NIRRT > 1C-1 g pkék e Y monomer 2= (FL-1H) -
B RS LR HIR SR BRI EE AL - 1] DL R S AR AR RS R 2R
AL AE MR L E B N o i R AR E (flow cytometry) B S EHANER ©
BRI RGEE AR LoVo (106 cells/mL) B2ETY 48 /NEFA [ELNEEE 0 mg/
ml ~ 0.5 mg/ml ~ 1 mg/ml ~ 2 mg/ml ~ 3 mg/ml » DA PBS 5k 4R =
— R JOA JC-1 RN I ARTEFE —/ N DUECE R 22
NMARHEHER I AVEM L - SN E B Tl SR EFa R —/ N\
% » DL 1X Trypsin- EDTA RFHRAEFT T - F5 2L PBS JESE=R K E - DUR
FAMRE S A5 (flow cytometer » FACS)HIE 4R ET 04T ©

6. western blot assay

JeHN 100 1 g EEHEHVITENR > FIIAZEREFERY protein loading buffer
SRS 4] loading £ 10% SDS-PAGE » 87k SE 1% STiHE Be B HH I &
LZerER5r > FLAC ~ 4J00VEEE EE H 3/ N > R AE %
nonfatmilkpowder” TBS-T buffer ( Tris-HC1 10 mM, NaCl 100 mM, Tween-
20 0.1% ) XY= NEE) 2/ 0NEF > IIA—4PTREINOS/AMPK-P/RAS/
FAS/ p53/AKT-P/Cyto C/Caspase family) sz fEover night » F-LL TBS-T /&%



=R1% » B4R (anti-mouse/anti-rabbit) k2 & 1 /NEF - AL TBS-T 7%
A HLLECL 24457115 DL X-ray film EOE -

7. 4t
RS S R AR B BT © ALY BB L B =

L _F > student's t-test fE4RET47HT > M. p<0.05 PA IR R A EENZ=
5o



(N EERGER

L. g3 53

B4 > FIFHPLCARAE A S HAEAEF ZHA) F VAT © Fig.l
45 B BE R HAsHYpeakEACyanidinf1Delphinidingg AT - 1/ HAF
HAsH CyanidinfY & & 527% » ifi Delphinidindy& & £569% » 5HH
BN E B A E 2N E T -

2. A s s (MTT assay )

BEE R THASE T G SR R AT 2 B VR R A - BRI
SIS FEIRILOV Ol E B BEBRI > DURTEIE(0,1,2.3 my/mDFER
[ REG (0.12.24.48h) HETT AT « FEFig. 21541 » NIEEEEFE24/ N
T o R R Gmy/m) PSR CS0) - RILHRPIE
PLEEHE RIREE R 24/ INFE - SIEET T DA BT8R -

3. FIJFHdose-dependent AR 22 )% A EAE H 2 (HAs)5 [#ELo VosH AR AY
RE 7 A

RrLoVodtifEsEAE37'C » ARDEE(0,1,2,3 mg/ml)ZHas > YEFH24
/NEF% > I E B A R £ BRI A R R i LA d R REAIT AT
DAPI stainingZ¥ 1 #i2< - Fig. SARBUR > fEZE HASHYRFSRRHR A0 -
S ELA R E R PR 2 PR AR AU RE 22 48 (cell shrinkage) S2 35
PUBT /NS EE A » T EDAPI staining 7 28 PR AHREAZ R4
U o B T S ESIHASTERS AT LoVo P A TR & -
F R AR SR 22 4R 9 Y pro-apoptotic body ~ & & ° #LoVo
SHREAESTC » REDERE (0,1,2,3 mg/ml) 2 HASTEFI24/N\i%1% > Fig3B
ZEIR ESub-G1HARYDNA S &= FH9.0% I N £125.05% - 45588 ~HH
HJpro-apoptotic bodyEE4: » H.E A dose-dependent” &R MERH %

4. K| Ftime-dependent R 22 & tHIEAEH 22 (HAS) 5 [FELo VoA AY
RE 7 s

i = e fEHYHAS(3 me/ml)INEEpR & W R LoVodtifl B3 &EAE
37°C > fERH0,12,24, 48/ NI 1% > KR CE2 AT R B 2L HAAHAR AU RE K2
HAEEIREEN M FHDAPI staining 24t 2L o Fig 4ARE SB35 n2E



PRI R HAR SRR E K - I 2 AR e = 4E
(cell shrinkage) B JRUE T/ NigEEE LR > FEEDAPI staining P17
2230 > EE NSRRI EIIE 0 > ARG e IR R S
UIRSE - [Etk A T DS HASTERE AR Lo Vo 2 A T IR
% HOF] A R AR R 22 4l A A Y pro-apoptotic body Z & & ©
[E)5% DA s e FE (3 me/ml) 2 NEEpR M > i LoVosifEE&EFE37C »
TEFO, 12, 24, 48 /N3 1% > FigdBYa HHAE(F R A [EIRFETRRO, 12, 24, 48
/NEHZ 0 B4/ NN AIRE A R & HYpro-apoptotic body Y EEAE.
AHRESub-G1HARYDNA S & FH0.66 %3 INE41.7% » K& EFF40% -
A 23R time-dependent ” FREE -

5. BHHAEAE T ZR(HAS) B AR SR A S L 2 2 2

M ARG AR C Ry EiRE R 2 AT BRI EREH EERE
HIRYVE R - i &r e bR A AVesE f e IR A A
Rk - W AN a2 4R E T 20 - IC- 12— E AT EE M
HFRAE IS EE T4 > Rt &R 4FHpotential- dependentZLF
a1 AR AR SR e~ FAEE AT o FRAMTEF Lo VoIt &EAE37C » R
[EEFE(0,1,2,3 mg/ml)Z HASYE 24/ N % > FigSAFIAHIC-1
staining ° SEFFAFLoV oAt A LR A H AN ZE R RS 22 TRAT (e,
VE= NNELR RGN0 > 4L G MBS p &k e o 5540
FAR A R SRR o A TC- 1Y s FE {5 Ry K AR HE R BR AT 2 1 &
53T ° FigSB B RIC-1 440 &k iy U o B R A N o 4 2 Y
HEAHELET - 4% YEsREH0.04%38 NE]77.56% © B4Rt LoVo
FEHASHYNEERREE N - iR R 4R RS Y218 FLAE - W7 B dose-
dependent” 5228 > LiERYIE B INBAGE - ARV ER >
Efﬁﬁ@gﬁ‘é%@‘i@*ﬁ@%ﬂ%ﬁﬂH@)Fc'ﬁt%iﬁﬁ%@ﬂ@ﬂﬁéﬁiﬁ@ﬁ%%

MEIET -

6. EHTEAE TS R LM AR 2 CAERE R B AR

KPS 7 Bh 2 A BRE THAS S A s 4R s R4l B TS - E59T
Dl E S BYHAS(3 me/ml)JIZERRIE » WiRFLoVodtpEEE£37C
TEF0,12,24,36/ NI » BRZZHE H I & - FigbAS&S AR » HAs
T AME RS R Fas/FasL 2 B8 2 VAL - MR E)—# S caspase
familyFY 2 FE » DA AEFDNATZHAER poly(ADP-ribose) polymerase
(PARP)YE WU EE(L 2 S E > M (e EAHpEAE T  Mi{EFig.6BER
2 PIFE R Fas/ FasLiEE= a5 a0 & BidU)EE(EEUBId, B
Bl BRI SR Ae ST AR ZZ R H N EE H AIF . =230 &1



0 #EM SR T o {EFig.6CHR 383 - HIHI4HAEH T HYBCl-2
& HBEEFA1:Bel-2 ~ Bel-xIAHHEARY Mg © f{& A Fig.6DZ £
EHasH RGN - HOAEE (€ EINOS/P-AMPKAVERE - MH¥ &
fIfRas/P-AKT » Fir LAHEATHAS °] R #8 F 522 45 £o 28 ) AT i ey

pathway 2R (i E4HAE A TRy -

7. A HHEAE T 2R aR R SRR P AR R 25 H YRS 1ERE (4

A B AR E T ERYE > EmENEEEREN L
TR R o BRTIRMHAEAEF Z 24 » BILA T AMPKAHIHIA]
Compound C » E&HIEE{LAMPKAY R E - Ml EEEry
HAs(3 me/mD)NZERRIE » W LoVodl s & E37 CIE FH 24/ N\ »
AT HIEERY R —/NIF 5T A Compound C(10 e MYTEFE » EEF I
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Figure 1.The HPLC chromatogram of Hibiscus anthocyanin (HAs).

The peak of HAs are similar to the peak of Cyanidin and Delphinidin.
Therefore, this determines the main two elements of HAs are Cyanidin
and Delphinidin, and each compose 27% and 65% respectively.



Figure 2. Effect of HAs on human colon cancer cell line.
LoVo cells incubated with different concentration HAs (0,1,2,3 mg/mL) in
37°Cin different time (0.12.24.48h).

Figure 3. Induction of apoptosis and cell progress in HAs treated LoVo
cells in a dose-dependent manner.
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(A)LoVo cell were treated with HAs under different concentration (0,1,2
and 3mg/mL) for 24 h, and the apoptosis cells were assayed by DAPI
staining.

(B)LoVo cell were treated with HAs under different concentration (0,1,2
and 3mg/mL) for 24 h. And the treatment the apoptosis cells were
analyzed by flow cytometry.




Figure 4. Induction of apoptosis and cell progress in HAs treated LoVo
cells in a time-dependent manner.

(A)LoVo cell were treated with HAs with 3mg/mL for 0,12,24,48 h, and the
apoptosis cells were assayed by DAPI staining.

(B)LoVo cell were treated with HAs with 3mg/mL for 0,12,24,48 h. And the
treatment the apoptosis cells were analyzed by flow cytometry.

Figure 5. Mitochondria membrane potential AWm assessment of LoVo
cells.

(A) After 24 h HAs treatment by JC-1 staining. Changes in mitochondria
membrane potential AWm are indicated by changes in the red to green
fluorescence ratio.

(B)Quantitative assessment of the percentage of LoVo cells in
mitochondria membrane potential, as indicated by flow cytometry.
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Figure 6. Effects of HAs on the protein levels of apoptosis pathway in
LoVo cells.

(A)lImmunoblot analysis of the expression of caspase family, and PARA in
LoVo cells treated with HAs.

(B)iImmunoblot analysis of the expression of pro-apoptotic protein in LoVo
cells treated with HAs.

(C)immunoblot analysis of the expression of Bcl-2,Bcl-xl,Cyto C in LoVo
cells treated with HAs. Cultured cell were treated with HAs 3 mg/mL for
12 24 36 48 h.



(A) (B) Coni * . )
HAs(3 mg/mL) - + +

Coni + - - .
HAs(3 mg/mL) : + - . Compound C - + +
Compound € _-___ oo I Ih!_!_
iNOS | "—— *‘ ~Sawarsane, -.’num " 7o X7 085
1 1.30 074 0.70 Akt
1 1.53 1.23 0.24
AVPK | — — e — FOXO 32 | i A— o Eakim
1 1.70 0.52 0.40
B-actin | "G S — — Bractin | VT S — S—

(D)Immunoblot analysis of the expression iNOS, P-AMPK,FAS and Ras/P-
Akt in LoVo cells treated with HAs for 24 h.
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