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B B s = e # enig * > 4o SB203580 (p38 inhibitor) ~ PD98059 (MEK
inhibitor) ~ and wortmannin (phosphatidylinositol 3-kinase; PI-3K inhibitor) > % % 48R ¥ &t i5 d
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Over the pass decade, advances in understanding carcinogenesis have made possible which
identify the candidates of chemopreventive agents that are being developed to hit the key
molecular targets. Plant anthocyanins are important part of diet because of their effects on
modulating carcinogenesis and cardiovascular disease. Mulberry fruit has abundant anthocyanins
(MAC:s), and our laboratory has been quantified and calculated that dried-Mulberry fruit contains
5% anthocyanins by HPLC experiment. Next, we used MTT assay, flow cytometery, TUNEL
assay and Western blot to analyze the antitumor effect of MACs. Mulberry anthocyanins (MACs)
were isolated from the dried fruit of Mulberry and the effect of MACs was to cause the cancer
cell apoptosis. We further used SB203580 (p38 inhibitor), PD98059 (MEK inhibitor), and
wortmannin (phosphatidylinositol 3-kinase; PI-3K inhibitor) to evaluate their effect on the
MACs-induced AGS death. The data showed that only SB203580 had strong potential in
inhibiting AGS cell apoptosis and also revealed increased phosphorylation in p38 and c-Jun,
cytochrome c release, and expression of tBid, Fas and FasL in the MACs-treated AGS cells.
Therefore, we suggested that MACs mediated AGS apoptosis via the p38-FasL and tBid pathway.
Besides, when the nude mice were injected subcutaneously with AGS cells, MACs could
decrease the weight of tumor and inhibit the angiogenesis.

The results of these studies may be used to (1) develop a new chemopreventive agent, (2)

demonstrate the mechanisms of MACs in anticarcinogenesis.

Key word : Mulberry anthocyanins (MACs) ~ Human gastric carcinoma (AGS) ~ apoptosis ~ cell

cycle arrest
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(A) 28753 MAC)Z W #
(1) MAC extracts # & % &

Bt gt ? (1% HC)ZE R R is o #rif el s‘ﬁ,/%ifé EZic o ot ep
*;’%ﬁ‘ ﬁé"]‘g?:i%‘}y-rg"*”’uxixéupH EWARE N4 A '}ai‘,% 200 pg/ml 03 # 1

FEE P43 pH1O 2 45 7 ﬁ_'léo\vlov]o)ixi/?],_ 510 2 700 nm 2 *x k& o @ #
A=[(As10-A700)p1.0-(As10-A700)pHa.5] 2 3¢ » £ delphindin &3 & &0t & T & o
(2) HPLC %~ #7

L% MAC %l & f# # i+ » £ - # 12 HPLC 4 #7 cyanidin-3-glucoside %
delphindin-3-glucoside 2. 7 & £ & & e M- o5 F T BH 330k 0 > 0B iy g ik 47
# [.(250x4.6 mm > 5 um Hypersil ODS) > mobile phase % 1.5% H3PO,4 ~ 20% HPAc ~ MeCN in
H,O ~ jxi 5 0.5ml/min o

(B) i # {4335% (MTT assay)
(1) mre s %

A M ln?e Pk AGS human gastric carcinoma (from ATCC) - 3 &3t 7 3 10% fetal
bovine serum (FBS:Gibco) ~ 1% nonessential amino acid (NEAA: Gibco) ~ 1% glutamine ~ 1%
Penicillin Streptomycin (PS:Gibco)z. F-12 Nutrient mixture (F-12K : Gibco) > ¥ & 83k T_5%
CO, > 37 C IR hTh B > e 3% 5 2x10°~1x10° » & 3% { 332 % 54 23 =% o
(2) MTT assay

A AGS ¥ Rpiwre kR L 1x10°/ml s 4 » 0~ 12~ 3 mg/ml MACs » A 532 % 12 -
2436 ) pEts 0 2 “ﬁ% BAK  Avr 2mlAT# &L G238 A AL 200 pl MTT (5 mg/ml)#4
B % 4hro 2 ‘B8 %% {6 > 4 » 1.5 mlisopropanol > 353 & ftiw e {5 4 > B Iml b i
L E 563 nm jp|H 3ok o

(C) tm® &- (apoptosis) 1p M 2%
(1) TUNEL assay

#-4m 7% 35 & >t 8-well chamber slide # » % & 5 4x10°7/ml> % — well 4c » 125ul» 4¢ »
ik AR e B 4 Ok B e MACs AR s > 11 PBS ik 2 s o ATEERR R 2 A (2%
paraformadehyde in PBS, pH7.4) ** 3 8 T H ®w®% 1 - pF > £ 12 PBS ’F EN SIS IPN
permeabilisation solution (0.1% Triton X-100, 0.1% sodium citrate) ¥ **/k}* 5 & 2 » 45> 2

",% permeabilisation solution {¢ £ 7 = =t » 4 » TUNEL reaction mixture  #- chamber slide



AT R g F ¢ L 8~ 37 CFE A s incubation oven P ¥R K B 1 ] BF 0 S E
blocking buffer (0.1 % Triton X-100, 0.5 % bovine serum albumin in PBS) 7 3 =t {8 » 3+ ¥
sk B ficdt. (NIKON DIAPHOT 300) ™ gLz o
(2) Cell cycle ~ +7

S Rd2 24 hr * kR 2 MACs & > 12 FACScan A 47w ) 2 it o 5 L > #lnve
77 o g > AR dnpallete 4c ~ 1 ml 80% alcohol H Z_ 0 2 & »+-20C k487 IRtk o {70
FViwre ik A 47 0 £ 02 PBS ik 0 3w > 4e » propidium iodide/RNase (PI 10 pg/ml~ RNase
40 ug/ml) 1 ml > K &x Ji5 15 2 48 0 B (s B30k 0 RN e & 47 % (flow cytometer »
FACS) Bl =2 o
(3) Apoptosis-related proteins % +7

Tl e 5 R {8 0 B lysate 5 western blotting 4 7 p38 ~ c-Jun ~ p53 ~ caspase family ( @
1% procaspase-8 ~ caspase-8 ~ procaspase-3 % caspase-3) ~ Bax ~ t-Bid & cytochrome C % 3~
SEER %

(D) #r#] Balb/c 4% & %% 4 £ :#5%
P53+ Balb/c#pfak Bl > 2 5 9k & 4 8 g8 3 V4o Aron L

Hr¥e

(2) AGS alone : **4% B = T #f73 #4[0.1 ml matrigel]+[0.1 ml medium] > + 7 *£ 73 4[0.1 ml
matrigel]+[2><106 AGS cells/0.1 ml medium]

(3) 0.2% inj-MACs: >+ 4% Bl = T #f/3 &[0.1 ml matrigel+0.1 ml medium]> + ™ #f/% 4[0.1 ml
matrigel]+[0.2% MACs/0.1 ml medium]

(4) AGS+0.1% inj-MACs : *t4% B = 7 "£/32 54[0.1 ml matrigel]+[0.1 ml medium] > + T #g/L
£4[0.1 ml matrigel[+[2x 10° cells and 0.1% MACs/0.1 ml medium]

(5) AGS+0.2% inj-MACs : *t4% B = T "2/ 5[0.1 ml matrigel]+[0.1 ml medium] > + & #g/L
£4[0.1 ml matrigel[+[2x 10° cells and 0.2% MACs/0.1 ml medium]

(6) 0.2% oral-MACs: ** 4% & = T 8 ;1 54[0.1 ml matrigel]+[0.1 ml medium]> + T #& ;3 &[0.
ml matrigel]+[ 0.1 ml medium] » # p & 0.2% MACs (* p 4k &2 0.2%)

(7) AGS+0.1% oral-MACs : >t 4% B = T #8;3 5[0.1 ml matrigel]+[0.1 ml medium] » + F *%
A 54[0.1 ml matrigel]+[2><106 AGS cells/0.1 ml medium] » # p & ¢ 0.1% MACs (*+ P 4t
k&2 0.1%)

(8) AGS+0.2% oral-MACs : »*4% Bl = T #2732 %[0.1 ml matrigel]+[0.1 ml medium] > + & &
A 54[0.1 ml matrigel]+[2><106 AGS cells/0.1 ml medium] » # p & ¢ 0.2% MACs (+ P 4t
k& 2. 0.2%)
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(A) ##F & (MACs)2 & 3 F2_

Poicd Rk fEPoac L 20g 0 HEPE E A NIRRT S B R o TR R
Flgit o SHEERMET PN EPMACs 25 5% d spectrophotometer 4 47 5 B~ )
i T F F(MACs) Ak EAG 2N HE > Al NHFRhhitt 28R 97



85~95% ° & HPLC 4 47 » Cyanidin ;% § p¥ fF (retention time; RT) % 25.6 min > @ delphinidin
i 24.1 Ao\éc’ » pelaryanidin 77 RT % 27.1 min ; malcidin 7 RT #% 27.4 min ; peonidin 57 RT
A 27.6 min ; X B~k “{Ci 2 (MACs)fa ki3 7% RT &~ %] 5 24.1 2 25.6 min » &3 % 7
ot ZAMACS)L & 7 7 cyanldlne #2 delphinidin (B] 1) °

(B) ## 17 2(MACS)¥ 7 Bim%e X7 F 2 5T &

*4 MTT assay %% # -7 % AGS cell him?e 34 > £.0,12,24,36 hrs % % | &R
2o A&J20, 1,2, 3 mg/ml hicF F 0 T OLFRE M T LASERE T AR A iR T e
gy T X5 0 ¥ % IR time-dependent (IR % o 4B kAR MACs EJZT o fmiE =
PR (B 2) 5835 % > 3mg/ml MACs ¥ AGS cells A2 24 hrs 2. 1Cso % 2.88
mg/ml > @ 1 ~2mg/ml MACs BJ2 % Jplm?e 24 | Pris » mie o= FRd- L FptigT %
99 % > MACs 2 ek B 4% 1,2, 3 mg/ml » BRJZPFRY 5 24 /] P o
(C) A2 #i=F & (MACs)#7T3l42 3 Rpiw?e = thiL § 7 2 & &7

d 30 e 25 15 - AR Y 0 DNA ¢ A7 %72 200 kb & 500 kb e~ &+
FE T e @ % TUNEL assay L%~ 7 B DNA %74 en-3) o 12 TUNEL assay it {7
insitu P3RS > AP T BRI A 3 mg/mI MACs dZT 5 F PR FRA L 5 K
+ DNA %74 217 (H] 3A) -

FFAP N R EwE N DNAGZ L > F AGS cell 4r » 2 FER @
#0,1,2,3 mg/ml & # f'-—'i 2618 %24 P28 B %8 B wm Sub-Gl ¥ 7 DNA 17 &
d 2.62%3 4r 3] 33.86% > {47 ) 31.24% (B 3B): ¥ b 50 - HERIAT K
BV s AR 2 e e A AL D @ 35 5nM wortmannin (PI3K inhibitor) ~  25uM
PD98059 (MEKI1 inhibitor) and 20uM SB203580 (p38 inhibitor) » & % 3 3§ #r#] p38 v %
FPE(4e » SB203580) » % Sub-Gl £ ¢ DNA (15 B itr 3] 5] 5.16% « FJp- 7 v 0 & 1 75
FET o €.5d p38 LA i+ AGScell wfe k= = (B 3C)e
(D) 4 754 # (MACS)3142 ¥ shrin?e 4= 2 48 #1

fde AL MACs 7 At 5o p38 Beis K 3l4= AGS A= » 7 LA PA® & > BLE 2
(western blotting) % 4 47 4p b F-v © 7 £ > ¥ AGS % v » & {1 755 2 (3 mg/ml) > &L 7
P R 2E(0, 30, 60, 120 min) & » 3 b MAPK family 3-¢ phospho-p38, phospho-c-Jun % ¥ p# &
e 0 R LEF N AAIL 0% 5135 8 24 (F4A) 20t 0 ppS3 L Hide 5 R keh2
Bl P AR 4B » % T| Fas 7 FasL % ¥ MACs &Jd2 vk B ﬁ % > protein level s1%
TR FF A dBR o Tt o Apins MACS P a5 oh @ 1L N R 2 fEET 0 K
T ln e = o

B RR DR ETFEO, 1, 2, 3 mg/ml)adZ AGS w0 24 [ 2 {5 0 BRBFIR
procaspase-3 £ procaspase-8 7% € 0 ST F AGS L MACs B & crdff4v @ T ' > fp K e
cleaved-caspase-3 % cleaved-caspase-8 % 3 2 F & L (B 5)> d o+ ¥ -+ MACs 7 U %ﬁ d &
it caspase3/8 > i AGS &~ -

peeb s Ay IR Bax 2 Bid B A5 e tBid A E RS 2 s B PF Bel-2 £
MERF " o B & MACs 01T > Cytochrome ¢ % 3L & 7 + 2 & 3L dose-dependent
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B s A ié * p38 F-v Fr4A SB203580 k & o 4 % % I p-p38, p-c-Jun, p-p53 % Fas
% FasL > godrd] (B 7) -

(E) & 1-F % (MACs)#r#] Balb/c R 3 Fiwie 2 £
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