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(—) PxXHE

BETA LR AE—BAKCHRA > TABENSTR
A BIEMEE » R ARALEANLH Y F R o RIFFEBL
SEESITERT 0 AR A A LHN5E (2006) B B X
ARAATE > RABAEAB AR S OBRIE > FFETH £10,248
Ao HIE T AZBSIF2469A % F FI96F 94,470 » T4ZH
et ® | EA17%1 c BEBRARETDRE 2 THAH
EHFERBRVBESBRENLEE B ENEREN - Bt > F
BREEAAZACETA RGBTk B 58 RE o

REBRERNPNIUEIT R, P REBET S L E L HAs &
hibiscus polyphenol (HPE) &R # § /& ~ A /& ~ &% ~ LB E
%8 B & (apoptosis) ° HiL X BRI BB T T A HILILF &
(anthocyanins) B F 1 8 ALE M 5 sE IR A5 By 5 FA T 8 Ik
S AR AL B Py Rk o ¥k B R 3t E 5 3E 3T HAs HANASE
W LoVo %afin Z HLJEAF R 2 B AE R 2 o F#H] -

AR AT H R EF A DAPI £ & ~ FACS »
KBS EML e E L WP ERBTEMILILE E#
F €4 BiINOS/AMPK 3R 35 #4 18 & Ras/PISK3R 3% 84 35 55 A S8 By
T %8 B 8 T LA BAR B B LoVo4a i 8 T YL AE 42 By % A B iR
B o BRERBTWICILF ZFEAIERB R > B RRE
LS L BB REEBEZRE -



( =) Abstract

Colorectal cancer is the third most common malignant cancer in
both men and women, and the second leading cause of cancer-
related death in western developed countries. Anthocyanins
exist widely in many vegetables and fruits.As shown 1in
previous studies that anthocyanins extracted from Hibiscus
sabdariffa Linne (hibiscus anthocyanins; HAs) was found to
possess antioxidantion 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). Analysis of the molecular mechanisms of HAs
inducing cytotoxicity in LoVo cell showed 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. Meanwhile, 1in
intrinsic pathway Bid enroutes to mitochondrial death pathway
and the release of cytochrome c. Besides the release 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.



(=) X Bk REALIFE
1. A% colorectal cancer (CRC)

RGAHARYHIER Bk — -
FEWHAESREAREKY ~ EF

4 R B R R M 4238 1 BE (oralcavity)
| A8 (esophagus) * § (stomach) &

=gl e I B (smallintestine) 2 7% 16 B M 4
A DL BEBERE AB G TR
) M R R e ERY B RIK 0

N A \ T 894 '8 4 AR A% (feces)
(@ L) BAT AW EABREGEREREBA
“Qi,ﬁmm i%ﬁﬁ%ﬂﬁfﬁ%g%%@m
ind /B 5 gk IR ERG BN HERBER
fman Y\ L Swe EERAT @BAMEMN o KRN
(occggct;rsgfing, : I pgfﬁn%(’)s;;glsngj bleeding) @ . }-_'g; F}\] iﬁ . % é ,%,j. . HE}' B 75 é /J %%

e EEBREOKRAA R
E¥mZ MY o m—F @ K&
BEBZAE ARERBRBEZIRERESE > AIERBEBENL
Bl S o BB XA ABF S EFR S FEMRF ATES ™R
8410 o

RIGEAEFRIMARTREBE A BE  FEREABENHK TR
5 BMIRRZECHKRE - A& & 8 B &85
BB 95% AR ~ 1% A8k e inmll o

ARIEREIB I R IE ¥ (adenoma carcinoma secquecen ) iE &
& R W5 35 £ & %a e & B APC (adenomatous polyposis coli) &
Bl ey s RBEA > BB R T HIE ° Bk-RasK B EFI1L A
DCC (deleted in colon cancer ) #& K &%k ) ag & M AEJE iF 42
#%E 55 E 3R o



2. %7 jt(hibiscus sabdariffa Linnaeus)¥2 ft & % (anthocyanins)
* &#¥ jt(hibiscus sabdariffa Linnaeus)

&FF 6, % % % Hibiscus
Sabdariffa Linnaeus > X #%
DR IE , ~ T BERR -
Tl o~ Tadk 0 B4R
F #H(malvaceae) AE B 89 —
FAER MMERAENAL
B o AR B B BR B e
B o &5 1910 #d 8 A&
ANBHRETHRKA I3k I A
HAE 0 1911~1914 Fre8 Hd B Rk - FFEE ARG o &AF
FCH L h M (WoERR - it s RRAXBRE) |
By X B F 30~ B HMEAREM S Pectin RERE K > 7
Bl % €.35 A hibiscetin ~ gossypetin ~ quercetin® ° JLAT ° AT K
RE T ET 0 AN REBRBE T ERY T A anti-spasmodic
AEEREE ~ B RILAER o £ i flavonoids £ A
A4 B Hp ) S fr F JE R B 7 B (protocatechuic acid; PCA) ™
IR 2 BOR WS T2 R, A R LT &P I T 2 PCA
BItFH FA ke a bt AL212 o

* it & % (anthocyanins)

it F & (anthocyanins) & /&
B IRBEZ AR E F
BRHKEmmer  KREHAL
WHLRRAGEMRE Y &
o —FERAKRBILAALE] o RF
Bt H F 8B el FPHIE &
> BRELSES - XEeRa




eF AV REFTAFT AN L AREBENYILE £
4o 1 ¥ F (strawberry) ~ # & (grape fruit) R A2 Hk(cherry) % » #&
B Y P T AR — L AR BB K 698 1L delphinidin $
cyanidin 8977 c L5 FEARBEUETILF A — At
B FRREN S AdAZIRARY L AH B TR
P~ iR AR E ERFERK  MIEHF FAK
WAHNTE L ERA LA A XN EBER @ v @ BRI R
W R E R MR RERE - LI EFFLEA B X
BACE: T8 5 AF A B o 25456 o

3. %a i 4 T (apoptosis)

M BT AHENFEILE T ARG HRG R EReBER
M Z8 1 (programmed cell death, PCD) &3 & # 4] » AR 1E 8
B R4kt M A ChH—RAEZXMES  Hillamfs—
U AT > Ml f R OB RIEMARAR - HARLE
S mEBGARE “Apoptosis AEH N ETXE
REGR o

% i B T B AL 6L 2 fa e R A 3 45 (cell shrinkage) ~ DNA
45 4K BT 2 (DNA fragmentation) ~ $ & % /8 45 (chromatin
condensation) ~ 4= g B 45318 2L % PS (phosphotidyserine) 7 %1
%m gL 8 < )N B2 (apoptosis bodies) £ & 0 W 4\ fR EATAR R A
BEBEET  mBEARAF LN HibF o8 @R
TR RFAS A -

Mg AT - B EAHRERAE > —EPFITHERR
N ARER R e A TR ZA Y o ARBEET T
BESTFRAEFRABRT 7 - BENHEF - —f&m3 >
% B AT B AR TT R A R KRFE 1 — R A SN AR #8418 (death
receptor pathway) ;5 % —#8 & N f£ 1% & ¥ /& (mitochondria
associated pathway) * ™ 3iZ Wik £ & 69 e i 8 < 8542 4% gk B IR
AL o PR TR — A& d BT % B2 (death receptor) AT 1%
o BT HBAR



— R H R T2 B4 1 CD95 ~ TNF-a ~ DR5 ¥ € 5 3%
ETHERE > EEREARE B F3H oo Z4h G % 46 Rl
T » {#4% Fas ligand(FasL)¥ % i jf k &k G 4 Fas &4561% >
H T % 5%& G894 FADD(fas associated death domain)#v
pro-caspase-8 #4588 M . DISC (death-inducing signaling
complex) i M &1L procaspase-8 ° FALFE &) caspase-8 HFF
ALHE T 589 caspase-3 67 FHEA—E By AL T RIE
AR i A b B ARS8 o

B—Fdm o NAeREREREIE AR R E 2
BT EEAS 0w R AR AR R B AR 09 B AE 0 RO RR RS AT BRI 84
ta fL 3% F W F cytochrome ¢ % 8% ° % apaf-1
(apoptotic protease-activating factor-1) ~ cytochrome c >~ dATP/
ATP A procaspase-9 % &7 i /B 2 44 (apoptosome) % * 5
R EAL BE 89 caspase-9 ° &M EILTF #5849 caspase-3 ~ 7 &6 fE
% o FE e AT e

4. BE W B & r i (fatty acid synthase (FAS) )

FASH R Ef g > BREER LA CEEEL 22
SRS BRI AAER - BB A A MR NAE Ao Pt
FEE MmN S FENMYE B L E et
R RHGEEZMA c FAS T AREE S E £ i 09 M T2
— o FEARALHE BT BR 6 Ak BT IR 12 2 BRZ Bl A

ZAT I >  FASHEBR A BaE YA RAMARRAL
MEZEwmin -  fREB@iE REGFT > FAS 89RE k%
Bopyiiik o 58 s MIBAENEE o FAi BaptER
ERANEWRENEE > HRRAMHILLE X ERAFREEZE
Moo MHIBEIE S FASZIrHIVER @ iaiF+ o289

5. #p % & B —p53

ph3E BAE A min BB S miem e Lt o Hib o
ph3Ek ML RNumTHESE - HRACAKRTFTERANER
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Mo B R RGHEAE o pS3 AAKMAE+EHLERE > R
fE & #2.4% N F (transcription factor) * ] #H¥x LA p53 &4+
7|2 K E &I 0 4 - DNA 1548 (DNA repair) ~ 74| %2 fe 38
HA & 4T (cell cycle arrest) ~ 2 4m BeL 42 /- M 78 T (programmed cell
death, apoptosis) ¥ ° p5349 &4 - A W34 ¢ transactivation °
DNA binding domain ~ tetramerization ¥ nuclear localization
domain ° 1 p53 FAL &Y i& 12 5 A WL 4 transcription level 2
protein level °

p53 A B T LA 3 — i B F 516 0 4w NF-kB X
HOXA5 © 12p53 /&M ey3AEIE xR £ £ &AL A7 protein level
BLIE AL p53 BIEE T M (stability) ~ pb3 L éeig P &y B
(subcellular localization) * p53 &) 15 £f (posttranslational
modification) 2% & #% &4 2L 4* (comformation change)310 o

DNA damage
Cell cycle abnormalities
Hypoxia

|
-
T ey
Cell cycle arrest

# Apoptosis

\

Death and elimination of
damaged cells

\/

CELLULAR AND GENETIC STABILITY

DNA repair

Cell cycle restart

6. AMPK

AMPK % % 2, B8/ 8k 2. B2 ¥ (serine/ threonine kinase) ° 7§
# B = 7B (heterotrimer) * L2 ALME Ay a (63KDa)AFe 3 &) 14
&) B (30KDa) ~ 7 (37-63KDa) =4 -k # {3 (subunit) ° AMP-
activated protein kinase (AMPK) X £ &4t A iofc Ak &
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R R o AMPK R ANAFA — B EZ - FAGMEA SR -
AMPK/E L2 3848 @35 1 (1) e B WAMP/ATP tbf] 5 B >
fBlho T BRA ~ B Isad ~ AUER ~ EH - HHBHEZIEHN
T > AMP& ¥21AMPK %4 > AMPK L # #%f§ (AMPK kinase °
LKBD#& AMPK threonine residue (Thr-172) #94 & & 81t > ™
EART a REMGFEN > RItmENREE - B TR B H 44
ATP&) RGBT EAS > Eodo dp 5] 5 15 Fo JE B B2 69 & AR © 4B R >
i N RE 2 L R B (AMP/ATP ) [E4K) BIAMPK % %%
P FERE B9 A R AR B IR A AT o B LAMPK & %8 e N JE
TR ERAER T WHABRNRGEEEE L -

AMPK T MR % REhhe > MALREH & AR H 7 @
AMPK 7] & fy s B /b % 78 8 % 4w FAS (fatty acid synthase) °
ACC (acetyl-CoA carboxylase) * HMGCoR (HMG-CoA reductase)
K GPAT (glycerol-3-phosphate acyltransfeRase) 1% 45 A5 By
B ~ BE B BF R =B b A A Ar X B 112 o

7. INOS

— AL A AREF F 7% (NOS family) B AT B3R T = #H X
Bk B '% > 72 5% #A endothelial NOS(eNOS) ~ neuronal
NOS(nNOS) 24 & inducible NOS(INOS) ° iNOS #& 7t & £ B "4 4@
B (macrophages) P ATE I, » X 15 PE4E X A & B F 75 L4 i
(vascular smooth muscle cells) ~ #¥ & B %a it (glial cells)#f &
INOS - P E e B A &% RME (R LPS R T
+ A INOS &) &3, % #% Ak — B KX & NOS % inducible
NOS ° iNOS%F= 4 130 kDa * B » calcium-independent
NOS © iNOS FHER G RA - EALBREETELESRE
B NO > SbBEH RE T A 4EHF #UNBF 28R 2 iINOS Ff i 38y
NOTT#‘EmBH > 128 % INOS A FEZHS5MFSE A
(Calmodulin) * FTA A BF g £ £ B EHNO > R M &% R 48 8848
ERBE RIJER ZM .



(m) BrRE# I B By

G2 Sdib s AFATE US> RIEBATE M BRERA
BEBAAABFELIARGALAZRALEEARSBERICE
daaw > O7TSFBR AL FTI8ISABR A BE » HF B M A45171
A~ T A3464TA » T FI0B ARMTALE A RIE ~ 8T
Z 0 HF1000AF35ANERE - ABEBEAEMT > ITFEL
AE R SIRFAERE R (11004A) ~ iR (10565A) ~ A

(9516 A) ~ FL#& (8136 A ) s pksE (5781A) ° AR
BT R BE #56% 0 KR A BATR AR BBEMNE —
48 Ht > JbBF AR B LABG I e B SR AR T o

RN RBHFSEAERSESTREE MR - —KMmE > 8
X8R AR EE TR LY LR EFESM - A
FIERBERNEEMABEAL R © BHEEIT i b o RIER
BAED G TIA o ko~ B BEIA LT R d
MEBEMEZLEHRAORELERHKER - P RBFER
ALY R E R R FE a4 H#E A H (tumor suppressor gene)
R 3 J% # F (oncogene) 28 A Hr P s R4 o #pE R H 4 APC A&
“DCC #£F P53 A B mBBAHELAL A kRas AR E
9o

FERARBANKARRERT ARy ZERA T
5 BB HEREINAE © AERERANICERG R BE~
&4 46 2 B4l HAs & hibiscus polyphenol (HPE) & 35 & § 7% -
AP ~ S ~ LB FEap AT o A HEREFHEFT &AM
it FRAAALEMN A RS AE BT 5 T8 By 8 Bk 38 Ak
AL R [ 8 6 3R o

B AT H W EAIEILF TR PR IRA A e fo 5 M 3R50 - o
e ~ MR EBIRABRKRBEE TR E T ZRE - 8
HERBTEMWILICT FHETCHEABENRG R @25t
ATZER - bR FER > HRBEMREE S L
J W BB RE R AE R PR B RK ©



(&) HEF LRI

1. BAIEIEF 228t

Fe G B SR 0 AP I L BRI F EE(1% HC)Z 8Bk » 24 H
R GRBABRAFRE R > NF 0 EBky T 6H
HP-20 » #:% AL FEE M > R EFR - RIFHEHERABL
HEZWIE  AFMER BEMICICF R ERY -

2. 4. i 35 M 5 #7 (tetrazolium assay)

#| A 3-[4,5-dimethylthiazol-2-y1]-2,5-diphenyltetrazolium
bromide & &, 7K &M [ £% °T #% %= e P9 R AR B2 (mitochondria) ¥ 49
% £, % (dehydrogenase)fX.#t * ## tetrazolium ring 7 E7 2 &
2R ERBEMRFEM formazan (3-[4,5-dimethylthiazol-2-y1]-2,5-
diphenyl-formazan)3 & £ e e ¥ » B LR BB RIS/ > 3 LA
563 nm B & #1E(0.D.) ©

RAGwmi B R maagif  Hib ARG RLEH
B EE R ETHE i FESE - AR BE ek
B tafo B la o Bh B - BE M AR WBERE > #
# MTT (5 mg/ml) - w3 HERXLTEANESH
MTT(methyl thiazolyl tetrazolium)®&) ¥ & & 5 4 4= i R JE B35 F
Hug B EBREHR MTT 693k A% 0 UARIBRIER
R e KB 563 nm BB AMAEFomBFER > it
R i

3. DAPI# &,

DAPI A—HTUF A e Ee X LEs AR
DAPI %564 & R K IG T ta B 25 & tm B A BF E chromatin
By 444t o AFERFRE LoVo B8 (106 cells/mL)3E &7 4 3 mg/ml
BAPICILF R AERA T 0 A 01224~ 48 PEFRR
3 24 ~ 48 /NEEARFEEE 1 mg/ml ~ 2 mg/ml ~ 3 mg/ml & » BA
PBS i ktafin &k /g —Z WK% ° LA 4 % paraformaldehyde %
o B € 4a g 15~30 44218 H 4w N DAPI (4,6-diamidino-2-

10



phenylindole) 4 %l & £ R 32 30 548 > #1 A B LBMEREH
T 4 i £ & M 3, chromatin condensation * fragmentation &J#2
B BUATREFE@BATHER -

4. RN @R M (flow cytometer * FACS)

FIRARAEFR o £ 3R OB T RETHT > Eae
RRBBEGE  £FES4 S 488 nm 8RR KT &8 Hihs &y
Mt o PR ER e im e R R T A A R E 8 & 98 L
4t ATEH LR EAY 907 MEBEURELE HLARE (617
nm)> TEARBETLE P& DNA 2E - BOOAA THME
4%m e )8 ¥ 4m B R B 2 R 89 Bl 44 > A1 A Pl(propidium iodide) &
A% B (8.2 DNA & RNA) &4 Rk x mfin £ T BITRFMH
AT o ¥ LoVo (106 cells/mL)3E &k 24 /NG R E EE
¥ o 4544 0 mg/ml ~ 0.5 mg/ml ~ 1 mg/ml ~ 2 mg/ml ~ 3 mg/
ml K& o BATR X iR 5 AT © B A PBS ik, #S 0 fo
A propidium iodide®t 15 442 * L ATR S 3 4 thdbiB
filter YA®E f tm BB A B RTAER S » A ENALE » BUARK
%a B 57 4& (flow cytometer, FACS) ]2 3t &3t o472 o

5. KL BE B8 BE E € = 1T

i fefz B R A LB Y ARAEAA MR ERTIL2LAE
BEF SRR BERE Y > #% & mitochondrial membrane potential °
It LA AE AT E TR ELR 0 &AL ATP Ui A -
FERBEMGETILEH e SIRAANE  £2FHK
R THRERL AALBEETAIEER S LBEMERER
ER GR RE e AN ARG AL o

JC-1 & — B4R 4F &) potential-dependent £ &| > B & & kAR
B R E AN 100 mV O BF € LA monomer BT X A7 A KK 47 B2
MAE > LA 488 nm KA LT @ A d 525 nm (FL-1H in flow
cytometry) 8¢k &% c BEMFZFE RS 0 JC-1 € R &k
LLEE N T o AE &8 J-aggregates (~590 nm, FL-2H) : M & B
T E BT B 0 JC-1 X & a4k & & 89 monomer 7 X,
(FL-1H) = A1 A ZA & 69 F AL R AR B R 42 BR B9 L B A > T A B

11



5 64 ¥R R BE A B T M LR F 8 4T AR R 4a B AR (flow
cytometry) 2 & oAU o

W A SR8 B R 48 B LoVo (106 cells/mL) 3 &7 48 /NBEER
ElJEE 0 mg/ml > 0.5 mg/ml ~ 1 mg/ml ~ 2 mg/ml ~ 3 mg/ml °
i LA PBS iiktapn kB —E MR 0w JC-1 FBIR H NI
AR N ARABEMEBR SRR EE EA a1t o 75
B EZS OB EABARRKIE— L > 2L 1X Trypsin-
EDTA #&faiTr F > H A PBS FENKLE > BURA 4afg o
M 4& (flow cytometer, FACS)B| & 3t &3t 5047 o

6. western blot assay

B 100ug A EWYER > BiwNFEHBMHE Y protein
loading buffer /243 4 > loading £ 10% SDS-PAGE ° & %
TR BRI ERE SIS 0 HU4L C~400VEEE
EA3NEE 0 BEZFAE5% nonfatmilkpowder Z TBS-T
buffer ( tris-HCl 10 mM, NaCl 100 mM, tween-20 0.1% ) 7> % &
TA&E 2 B lwA—BIRE (iINOS/AMPK-P/Ras/FAS/p53/
Akt-P/Cyto. C/caspase family ) R J& over night > H A TBS-T
FRZRIE O BB I (anti-mouse/anti-rabbit) KRJE 1 /]
B > 2L TBS-T Fk > B ECL 2 & A %K HE % X Xray
film & & °

7. I AT

i RTINS e TR - B S AR LR E
I F4 =R E > student's t-test FE& T4 > L p<0.05 LA
THEATARERNER o

12



() BE&ER

1. R0

Bk 0 &RAFIA AHPLCAR B R &4 Lt H & (HAs) T8
AR m o Fig.14& 28~ » HAs ¥ #)peak#cyanidin &
delphinidin® & #:3if » B £ HAs ¥ cyanidin®) 4 € £A69% * M
delphinidin®) 2 & £27% °

2. 4 i a5 PR

R ERFAHASE T e HH B A £ FREAAER - &4
ERA AEBE @B LoVolE A B R R » UMTTREREAT S
¥ o WARREEE (0,1,2,3 mg/ml) F£RRFFRE (0,12,24,48
h) FEAT A ° M Fig.245F 4u ° Ho 2 g T 240N BHE > ﬁ}z%/ﬁéﬁ
(3 mg/ml) @ E%EHE (IC50) ° B kKA T o
B Pl 3% € 224 NBy 0 LBATATF B8R ©

Bt it H & (HAs) Fl#&LoVota e A RE 2 B4t it 2 3,
dose-dependent
#LoVota a3z £ 437 C > FRIRE (0,1,2,3 mg/ml) Z
HAs/E A 24/ 85 4% > ﬂ%tﬂ%&ﬁ%ﬂ%@%ﬂﬁﬁﬁﬁ
& Ak BE 32 F) A DAPI staining £ & #. %% - Fig.3A% T~ » (5%
HAst) B RIS m > BRE e o575 R oY BRI I 2 3 4
B R Z 45 (cell shrinkage) B ARAL A )N %*"éﬁféi %8
DAPI staining ¥ 4.2 31, > F§ ZHASHY R E IR 23w > %= i B
WHR@EBREFRATHE - AT Rie— FERHASKER
e LoVo P Z AT £ 0 A AKX éﬂ%ﬂ@%%ﬁﬂ‘éﬂﬂ AL 9 &
pro-apoptotic bodyZ 4 & ° #FLoVotm g £37C » AEEE
( 0,1,2,3 mg/ml) ZHAsE A 24/ N8F4% » Fig3B& 3K, » £ K F] &l
% (0,1,2,3 mg/ml) &I LoVotm 24/ N#% > A Sub-G1#1 89DNA
27 H9.0%3 /i B|25.05% ° 4 R B85~ A BH 8 &Y pro-apoptotic
body % # 4 ° H B A dose-dependentZ 4% 1% B 14 ©

13



4. % i F % (HAs) Fl#LoVotm o W B2 B % £ 2 5
time-dependent

LR 5 R 69HAs (3 mg/ml) /m#E R > i ¥ LoVosa i
AR AAITCAER0,12,24,48 /NBi 1% » IR A2 M 4o
B R RE B B A7 & 4K RE 32 A A DAPI staining 2 & #1 % ° Fig.4A
FRO > [RE 2% o B R TR B P 2 3 w0 A5 IR K da B AR UE R 04 TR K
it 2B R & £ 48 (cell shrinkage) AR FAMUA T/ NEEHY &
4 o BiE BDAPI staining AL IR, 0 K ¥ he B R 3 X BF R 3Y
ha o e BRE HR@EBR R EFRATHREK - AT RE—FE
FWHASE B & afeLoVof Z AT I % » & A A M K el R
2 % i N B pro-apoptotic body X4 & ° R4 RkR S EE (3
mg/ml) Z ¥R IE > BlLoVorahnit HA37TCHERO, 12, 24, 48
NBFF% 0 FigdB45 8 0 LATR ] B FE 250, 12, 24, 48 /NBF R 0 3%
A48 NEF 0 A K& &9pro-apoptotic body 8 & A 48 fESub-Gl
HBYDNA2 Z H0.66%3E 1 241.7% > R LF40% » L 25
time-dependentZ 3%, % °

5. %4 ititHE £ (HAs) BB Ins 2%
KRGt AT Y EREZZIAC  HHAEZLABRES
RMEEEMETHEY mRAE FE IR R LE
BRBEHLR  BRARTEZ AT H 8 - JC1t—FA
A ELBEMORIE ST R E 0 B &2 R 4F 8 potential-
dependentZt %] > =T B RAR R K 4R B2 2 B E AL o FHRATHF LoVosa
B3 & 4£37C > REGEE (0,1,2,3 mg/ml) ZHAsAE A 24/ 8%
#% ° FigbA# -~ » #|AJC-1 staining % 3, f£ LoVo s it k &%
HAsim B REFZRLEEE L MENWERENE I & &
BhwARmGke B EABEZMe - B BAARA 8
BT HIC-1 L B R E M ARG BB T2 €7 54 ° FighB
Bl oWJC 1L B ke RIKEE R RS B R H M
ELB 0 4R & R BT d0.04% 3 v B]89.75% °© B e irLoVo
feHASHY i 2: R 3P T > 2 kL 4R B 6 2 38 FUAR » 3B 2 dose-
dependentZ % » X4 ALGF N L /w8 - L& R0 B

14



S0 B 4 B YT A AR A B KL 4R BE &Y 4m i A 1R R R AR SR ShAT
% B, B A2 PR ST o

6. BRI EEHE R ACHEEaN AR

w— A A H B BRI HASH N R e e 2 3 dm B
Medl o Bk ARG EAEHAs (3 mg/ml) R IE > 4%
LoVo#a i3 %437 CHEA0,12,24,36 /i » B A E G &1 H,
& ° FigbA# %8~ » HAs € & & s 2 8848 B % Fas/FasL#: %
B2 FEAL > B ELE)—iE B caspase family &) R JE ° LA & A& 4
DNA 3 & &9 poly(ADP-ribose) polymeRase (PARP) & #& 1 £] 7% 4L
Z RJE > EMATAE fa B A o TN 4EFig.6B¥L 5 2| 4& B % Fas/
FasL#% B 7F1b » &£ :8Bidt 2] F b i tBid » F L —iE & 49
KGR CHRARIRRINETHEOAFZ AR EWM M &M
¥ Ak 4m e B o MAEFig.6C T 23 0 #pH45 dLém i B Bcl-2%
B %EEE4w D Bel-2 ~ Bel-x1B BHERB TF [& -

15



() 3%
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Figure 1. The HPLC chromatogram of Hibiscus Anthocyanins (HAs).

The peak of HAs are similar to the peaks of Cyanidin and Delphinidin. Therefore, this
determines the main two elements of HAs are Cyanidin and Delphindin, and each
compose 69% and 27% respectively.
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Figure 2. Effects of HAs on human colon cancer cell line.

LoVo cell was incubated with different concentration HAs(0,1,2,3mg/
mL)in 37C for different time (0,12,24,48h).
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Figure 3. Induction of apoptosis and cell progress in HAs

treated LoVo cells in a dose-dependent manner.

(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 stain.

(B) LoVo cell were treated with HAs under different concentration
(0,1,2 and 3mg/ml) for 24 h. After treatment the apoptosis cells were
analyzed by flow cytometry.
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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 3 mg/ml for 0,12,24,48h, and
the apoptosis cells were assayed by DAPI stain.

(B) LoVo cell were treated with HAs with 3 mg/ml for 0,12,24,48h. After

treatment the apoptosis cells were analyzed by flow cytometry.
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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) (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)lmmunoblot analysis of the
expression of caspase family(cas-3,8,9)
and PARA(poly ADP-ribose polymerases)
in LoVo cells treated with HAs.

(B) Immunoblot analysis of the
expression of pro-apoptotic protein(Bid,
tBid, Bad ,Bax and AIF) 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.
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Figure 7. Effects of HAs on AMPK Signals protein (A) and
Ras/PI3K Signals (B)

(A)immunoblot analysis of the expression iINOS, AMPK-P and FAS in LOVO cells
treated with HAs under different concentration (0,1,2 and 3mg/ml) for 24 h.

(B) Immunoblot analysis of the expression of RAS and AKT-P in LOVO cells treated
with HAs under different concentration (0,1,2 and 3mg/ml) for 24 h.
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Figure 8.

APOPTOSIS
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