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ABSTRACT - This study was designed to investigate the effect of fucoidan on the activation of macrophage and
on induction of apoptosis in AGS cell. To measure the activity of macrophages, NO and TNF-a assays were per-
formed in Raw 264.7 cell. Treatment with fucoidan significantly increased production of NO and TNF-q, indicating
activation of macrophages. The result of MTT assay shows that cell viability was significantly decreased in a dose and
time-dependent manner. Fucoidan increased to enhance mitochondrial membrane permeability, as well as the cyto-
chrome c release from the mitochondria. Fucoidan decreased Bcl-2 and XIAP expression, whereas the expression of
Bax was increased in a time-dependent manner compared to the control. In addition, the active forms of caspase-9
were increased, and the inactivation of Akt was decreased in a time-dependent manner. Caspase inhibitor, z-VAD-
FMK, canceled the apoptosis of fucoidan, expression of Bax and caspase-9 were decrease. These results indicate that
fucoidan induces activation of macrophage and apoptosis through activation of caspase on AGS cell.
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= FgaHAE Yl E st A X
£ nitric oxide (NO), TNF-a 5°] 523 g8 3}

Apoptosisi= A|E ] - 2]Z <l
o] S AA o]FAAL Alx W AEE vEFTEE
o} 71Ho]a Al 9] 213+ death receptor 7]& o]t} Al
X 9] 413 Fas-associated death domain (FADD)°| Z3+gH
O ZM caspase-8 EASAA apoptosis AT E A S
Aoz AR AP, Caspase-8 caspase-3, -6, -7 5
o] It &5 caspaseE= A ST AY? BaxE
G431 A nEZ=golZFE cytochrome ¢& EH|AIZ
O 2A caspasesS ATV IE SO AE | AS
= PEZE=golo|A] 8] cytochrome c7} caspase-9&
EAdstr 7)ol EA3HE caspase-9i= caspase-35 EAI S A
apoptosisS o7, M EAPE JA] EZ<Ql Bel2& 7
EF=goto] EAEtHA Af ASHEREE T35
apoptosisE HA|3taL* XIAPE= caspase-3° A% A3}
o] Uk caspase 52 Aslsle Aoz dEA AP,
Akt= serine/threonine protein kinase®] YFTO 2 A|E 9]
Aol 3}, gl #Adte ZoR dHA don,
Baxl} caspase-92} 732 pro-apoptotic protein®] &S #]
gl3te] apoptosisE AAHE A2 dTA YT,

2 AFE AZkA fefgh Ao AMERD AGSE AHE-S
o] fucoidan®] WM 2] &5t B 9 AlX G A
o} M W Z80F apoptosisE FEd=A] FlET

]

ERRT

2 Ajor = =M 223 (KCLB, Seoul, Korea)oll
A BESre Raw 264.7, AGS, WB MEFE A1831%
o} o] AMEFE] Al 2ujYd> DMEM, RPMI (Hyclone
Laboratoris Inc., Logan, UT, USA)l 10% fetal bovine
serum, 1% streptomycin/penicillin (Gibco BRL, Grand Island,
NY, USA)E F7Fste] ARE38ITh ol MEF= 37°C, 5%
CO, HF7IoA wi ettt AlEEZ-2 Sigma (St Louis,
MO, USAVIZHE 943 fucoidand & Aol A3
o} 2 Aol ARE-SE UubA Q] Alek2 Sigma Chemical Co.
oA sk

Fucoidan©f oJ¢t M|EZSAl frap =7

Raw 264.7 macrophage Al €5, AGS 1 Al €59} WB
A 7+ AEFE 96 well plateol] ZH2F 5% 104, 2 x 104 1 x
10°cells/mLZ EF3F &, 24A17F F9F v o2 Al
ZF9 fucoidans 6.25 pg/mL, 12.5 pg/mL, 25 pg/mL, 50
pg/mL, 100 pg/mL &) FE=Z 24A17k 48217 A 2] 519
t}. Caspase®] Aa|#1) z-VAD-FMKe} W3 Az Aol =
z-VAD-FMKE 2A|7F A X 2|3kl fucoidans 50 pg/mL
o] FEE 2477 A3t o] F ZHte] wello] MTT(3-
(4,5-dimethylthiazol-2-yl)-2,5-dipheny ltetrazolium bromide]
£ (5 mg/mL, Sigma-Aldrichy& 20 uL H7}3le] 2A17F &
QF 37°Cell A v etaL, o] FFeE A AT 5 dimethyl-
sulfoxide (DMSO, Sigma Chemical Co.)& 100 uL/well=
A7Vt shakeroll A 5#7F &5 & § ELISA-reader
(Bio-Rad Laboratories Inc, Hercules, CA, USA)= 595 nm
A FF=E SAA

TRHIE U] QAtepdd o) 27

NO assay= CAYMAN (Denver, CO, USA)] NO kitE
AFE-3FSTh Raw 264.7 A& 96 well plate®] 5 x 10*
cells/mLE 73 Foll 2447 < vl X th, Raw
264.7 A2 fucoidans 6.25 pg/mL, 12.5 pg/mL, 25 pg/
mL, 50 pg/mL, 100 pg/mLe] F=2 AHZ|ste] 24X7F 5
ok wjekst & S Halh A S 100 uL Griegrie
Reagent (1% sulfanilamide, 0.1% napthylethylenediamine di-
hydrochloride, 2.5% H,PO,)E ¥ 1027 AolA %3]
Sl & ELISA-reader (Bio-Rad Laboratories Inc, USAYS A}
&3t 540 nmoA FEFEE 3Tt Sodium nitrite
AP ZRE A7} BH])S= nitric oxideE AlXFSFAT.

DRAINE W STQIR-2mfe] 575

TNF-a assay+= Invitrogen (Carlsbad, CA, USA)®] TNF-
a kite AFE-3FA Tk Raw 264.7 A EZE 96 well plate
5x10* cells/mLZE 73 $of 24A]7F S wj A7) o
2, Raw 264.7 A5 fucoidanS 6.25 pg/mL, 12.5 ug/mL,
25 ug/mL, 50 pg/mL, 100 pg/mLe] =2 2 2|3lo] 244]
7+ Bt miFe = S sk s F 50 uLs
#3le] TNF-o antibody-coated *12]% 96 well plateel] &
71 % standard diluents buffer®} biotinylated anti-TNF-o
solutiong Zt7} 50 uL A7kek - 9027 Ao A nj st
Stk wieF 3, wash bufferS ©|-83}] 49 washing $+ &
steptavidin-HRP 100 pLE F7Fetal 3027+ A-2eA vk
A1ZT). o] & 49 washing ¢ T stabilized chromogens Z}
welloll 100 uL F7Fet &, 2pgste] 3087 220 w3
A A, ZF welldl]l stop solution 100 uLE H713F 3 30%
oJUl2 ELISA-reader (Bio-Rad Laboratories Inc)E A}-&-3}
o 450 nmolA FFEE SA A
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DAPI QA4

AGS 914 A ZFE 12 well plate] 4 x 10*cells/mLZ -
F3 3, 24747 FF vAIZ] v M EZF9 fucoidanS
50 pg/mL F=8 A28kl 244]7F, 484 7F vl k3 3 PBS
2 2A2=GA MAH g Fo| 4% paraformaldehydeE 1 mL/
welld7Fete] 10-~ 2027 ¥l &F3Ath. PBSZE thA] A%
% PBSE 108} 343 DAPI stain &2 500 uL/well #|
gtk A F Ao FFEAn Aoz AEs.

Apoptosis =7

Apoptosist= annexin V staining kit (Becton Dickinsin,
Franklin Lakes, NJ, USA)E o|&3] =439t AGS ¢
oF A EFE 75-cm? flaskel] ®J 3t fucoidane 0, 25,
100 pg/mL A28k § 24x]7ke] At H trypsin-EDTAE
olg3te] MEE FRAHE WES] AEE Y4l Hest
o pelletS LAt A7Fe PBSE F W A3 5 44
23l cell pellets €2 ¥ 1X binding bufferg ©]-&
o AGS MZE 1x10°cellsymLE Y=t Fluorescein
isothiocyanate (FICT)-conjugated annexin V} phycoerythrin
(PE)-conjugated propidium iodide2 #7}sle] 1587F vh-g-

A& FAE BHe T8 S

o e

28 E2%9

AGS 919 AlEFE 60-mm dishol|A] A X wjj ol 3}
fucoidanes 3 7}3ked 48A17F HYFet & trypsin-EDTAE %]
gstd A2E wojdl £ 443:2](1,000 rpm, 5 min, 4°C)
3t Whole Cell lysateE THE7] 98 AIZE 27
PBSoll A& 3}, cell lysis buffer (Invitrogen)E 3 7}3led
4°Coll A 3087+ WA T} Lysate= 13,000 rpmoilA] 5%
7+ AR st e dS FHE cell lysateZ AMS-FITH
Cytosol cell lysate= AIZ& 27 PBSZ Al3IAL 0.05%
digitonin® X33t plasma membrane extraction buffers
7Fste] 2ol 18 B9t HH-SATAH T 15,000 rpmoll A 5
7 g st AS5HS FHaE cytosol cell lysate=
A3 T Whole cell lysate (30 pg), Cytosol cell lysate
(60 ng)y= A8 EZH] ARG Cell lysate®] Tl
4 5% &= Bradford assayE AMg-3le] S 33T} Cell
lysateE 12% sodium dodecyl sulfate polyacrylamide gel
electrophoresis (SDS-PAGE)Z. |3t - nitrocellulose mem-
branes (Bio-Rad Laboratories)®ll ©]&A|Z Tt} Membrane
5% skim milk-TBST (20 mM Tris'HCI, pH 7.5, 150 mM
NaCl, 0.1% Tween 20)°14 1A]7}F 59t blockingd}tZ, anti-
Bax(1:1000 &]4]), anti-Bcl-2(1:1000 3]4]), anti-caspase-9
(1:1000 3]4]), anti-cytochrme c(1:1000 3]49), anti-XIAP
(1:1000 3]4]), anti-Akt(1:1000 41), anti-p-Akt(1:1000 3]
A), anti-B-actin(1:1000 3]4) 5 =4 3}2LA} 3}= antibody
(Cell signaling Technology, Danvers, MA, USA)E 22} 3

7tsted 4°CollA] overnightS 3FATE L $ goat anti-mouse
Ig G == anti-rabbit Ig GE 7t A7 WHEAIZATH
Z} protein band= SuperSignal West Dura Extended Duration
Substrate (Pierce)S AF8-3}] enhanced chemiluminescence
W o 2 7iA 8 T 0. ZF "= imaging program?]
Image J Launcher (provided by NCBD)E °o]&3lo] U=S
A5k

nj==Eaote] MY &%

AGS 1 AIEZFE 96 well plateol] 2 x 10*cells/mLZE
B33 5 24A7F B2 w7l TS A Z 9 fucoidan
< 0 pg/mL, 50 pg/mLe] FE=Z 24417 A 81T} o] F
HEZglo} AGL =A37] Y3l JC-1 mitochondrial
membrane potential assay kit (cayman, Denver, USA)E A}
31T} ZF welloll assay buffer 200 LA A2 3+ & JC-
1 stain 20 uL F7}8ke] 158 59k 37°ColA wiFsla,

T AENE AAS F assay buffer 200 L A& 3+

AN FFAn PR AT

A MY

RE AYAdes Hax e XF A5 ARt YERY
3 7z} #+7F B]ZE one-way ANOVAO] ©]& t-test H4]S
AT dE23 Blasked PEro] 0.05 PIYHd W&
AR Foldo] Avtar WA AT

=

Za 9l i

THAM ZO] Tt Fucoidang] M E=/d's Bt
Fucoidan®] 23t AJME E4F0] nAA] &= 5

E 37] $135td MTT assays AHE-3ked 7481 ThFig. 1).

100 -
i ] I I [
0
0 6.25 50 100

125 25
Fucoidan (ug/mL)
Fig. 1. Effect of fucoidan on the cell viability of Raw 264.7 cells.
Raw 264.7 cells (5 x 10*cells/mL) were treated with 0, 6.25, 12.5,
25, 50, 100 pg/mL fucoidan in RPMI-1640 medium containing
5% FBS for 24h. The growth inhibition was measured by the
MTT assay. Data are mean standard deviation (SD) for three sam-
ples. The significance was determined by Student’s t-test (*P <
0.05 compared with untreated control).

Cell viability (% of control)
8 8 8
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k-2 A M EF<] Raw 264.7 Al E) fucoidang 6.25
pg/mL, 12.5 pg/mL, 25 pg/mL, 50 pg/mL, 100 ug/mLe] &
=2 2477 F<t A8 skd Tt Fucoidan®] A&%=21 6.25
pg/mLFE 2EEQ 100 pg/mL7EA] oA M a2e] A 7ol
Fae HAA| ez B A AEEH vae AE
=30 ot FelE W 2 ofd AR ARHY.
Fucoidan©]] 29t Tl Zre] NO 3 TNF-o £H]

Macrophage”} ¥H]sl= A X SAEEE &7 NO

= g3 &3}, AAdY, 84 & i WY 283
2o Fa3lk 988 33, Macrophageol] Al EZ 57 0]

o
doju}x] &= fucoidan FE0A NOE| £H]¢] weo] o
A ®stst=Al gQls] B okrh Hang 579 ofshd
fucoidanS 1, 5, 10, 50 pg/mLe] F==Z 2|3 A3} F=
feZ el F71E gelslith. Raw 264.7 Al EFE seeding
% fucoidanS 6.25 pg/mL, 12.5 pg/mL, 25 pg/mL, 50
pg/mL, 100 pg/mLe] T2 22| 3te] 24417 &< v g3t

Rtk NSl HHlE = folH0 ZAENCH, 125 g/
A)
10 1
*
c 8 * *
=
g 6 1 *
Z 2.
0 p
0 625 125 25 50 100

Fucoidan (ug/mL)

mL ¢ FEHEH FoZFHe 2o]= YRR ATHFig. 2A).
TNF-o= & LPSo| 93] 2<% macrophage”} 243}
= cytokine®Z dH A glom kg F FITuESo

o T89S HERAT. Fucoidanell 2]3h th4Al

3£0] TNF-a8] &l oW G2 vx=A] elal B
SIth(Fig. 2B). Raw 264.7 M EZFE seeding ¢ $ fucoidan

< 625 pg/mL, 12.5 pug/mL, 25 pg/mL, 50 pg/mL, 100 pg/

mLe) 52 2g]ske] 2447 E<t wlekatdth. TNF-02)
HHl= 2r §o”o= 271819t NO 2 TNF-0o]

Bl RS $A5e T FYBHL O 3

7R 4 dear Lﬂl UTH®. Fucoidan®] macrophage

=

¢l Raw 264.7 AIXE A1 A dAXE I3 52 wj7)
& = &= NO ¥ TNF-02] Alo]E7IQl #H|E &3 |
o FA4S FEst] AE AR A E SZs= Hez
AlE =T

Fucoidan©] 2J¢t AGS M|E 2] AJ%}o] U]k]|= FeF

Fucoidan®] AGS &t A|EF9o] A Jks F=X

(B

1400 1

1200 A

-~ 1000 A

800 1

600 A

TNF-a (pg/mL)

400 A

200 1

0 6.25

12.5 25
Fucoidan (ug/mL)

50 100

Fig. 2. Effect of fucoidan on nitric oxide (NO) and TNF-a production in Raw 264.7 cells. Raw 264.7 cells were treated with 0, 6.25,
12.5, 25, 50, 100 pg/mL fucoidan in RPMI-1640 medium containing 5% FBS for 24h. (A) nitric oxide (NO) and (B) TNF-a production
were determined by NO and TNF-a assay as described in Materials and Methods. Data are mean standard deviation (SD) for three sam-
ples. The significance was determined by Student’s t-test (*P < 0.05 compared with untreated control).

120 WAGS 24h 120 WWB 24h
= - OWB 48h
S 100 * OAGS 48h =100
2 801 S 80
% 0 < 60
£ 40 2
5 = 40
= z
o 207 2 2

0 4
0

0 6.25

125
Fucoidan (ng/mL)

25 50 100

Fig. 3. Effect of fucoidan on the cell viability of AGS cells and WB

0 6.25 125 25

Fucoidan (ng/mL)

cells. (A) AGS cells (2 x 10*cells/mL) and (B) WB cells (1 x 10°

50 100

cells/mL)were treated with 0, 6.25, 12.5, 25, 50, 100 pg/mL fucoidan in RPMI-1640 medium containing 5% FBS for 24, 48 h. The
growth inhibition was measured by the MTT assay. Data are mean standard deviation (SD) for three samples. The significance was deter-

mined by Student’s t-test (*P < 0.05 compared with untreated control).
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21sl7] $13ll MTT assayE A3 3+ th. Fucoidan Aisa
Y, Hyun 5%, Nagamine 5'%, Yamasaki-Miyamoto 5'"
Oﬂ/\ﬂ ol—/q]gL_g] %/\1 0411]7} 0151;41 olq_ Hyun 59)01]
9]t HCT-15 A7 MEFA] 1, 10, 30, 50, 100 pg/
ng] A== ;qao],ME u;H T o]&x% o7 /q]u.)\%x]—o
Q?xﬂé‘]’/\}\]:]'- % ?i:r“ﬂ/ﬂ AGS ’14?:11‘ "]]—’J'L—'T‘g Seedmg ~,—
24X17F Bk WA 7] TR fucoidanS 6.25, 12.5, 25, 50,
100 pg/mLe] FEZE 24X 7k} 48417+ 52t A2ttt oh
z;s’_ ;q_/-:;d oz k]]E/HXPo] 010114_3;31 u]—sﬁ fucoidan
24X 7v7} 48A17F A AE 125 pg/mLAARE B,
AZE ejER o' A28 Aol AdEH Ffoke AlE
E0] S7tetH frelAo® AlE7t 7HAsklth(Fig. 3A).
Fucoidan®] QPHAS B7fst7] flsted WB A7 7F A=
o) fucoidane 6.25, 12.5, 25, 50, 100 pg/mLe] L= 24
A7k 48A17F F]F A7l tixtol Hls| Ffste
AzZu Alzze] 7 HEE AlXes Holx] gkon &
g T, A7 B0 R FOHQ] FAE HolX] ettt
(Fig. 3B). MTT assay 23} macrophage®l §7 7+ A2 o
A1 Zt 100 pg/mLe] fucoidanol| Al FA4Jo] vrERbA] 258k
t}. Fucoidan 12.5 ug/mLe] F%+= AGS At Mxe] 4%
A a3E yepdlon 2 AToA= 50 pg/mL fucoidan
o] FEE A&

Fucoidan©] 2J%t apoptosis S5

Fucoidan®] AGS 1%+ A EF¢l apoptosisE = 5t=A]

0

(EV) 24h 48h

S “olr7] 93] DAPI 4S8 F3te] gl th(Fig.
4A). AGS 91+ AlZ9 fucoidans 50 pg/mLe] T2 24
A7k} 48A17F Bt Akt AlZF & o R A E e
g7go] 7ragk A3 FUSHA DAPI GAlA &= A7F o E
o =2 apoptotic body®} chromatin §-5°] 922 F
7FEI Rtk ©]& nucleosome?] linker DNA F3&2] Ao
°]3 DNA ©H3le] A#po| 2R fycoidan 2]l 2|3+
obA|Z o A A= apoptosis onkyl WAE HEo] 9l
S5 ¢ 4 Ao} T3 annexin V/propodium iodide staining
o]&8-3}] fucoidans 25, 50 pg/mLe] F=2 AL
247+ F apoptosis7t Lol AEZE =% A3, fucoidan
2] FZodlA 2+t 15.88%, 16.04%, 25.66%2] apoptotic
cello] AN OH F& oEHoR /18Rt (Fig. 4B).
wEkA fucoidane AGS 1+ M|2EolA apoptosisE -2
A7l AL R AFREH, o]of w} apoptosisel] HHE o
A8 western blottingS F-3lA] &olR k),

m[o n

Fucoidan©] 23t M W Mg H=2

Fucoidang 50 ug/mL F=2 A7) H2 AL o
ME Y 2ZHZE Dol 7] £ western blottingS A
3T Bel-2 familyol] &3l= ¥ 7FA] AAE-LS apoptosis
g 2 7P EAQ] fAAE dEA e, 2 F
Bcl-2& anti-apoptotic ¥-AF2A] apoptosis®] S A5}
= 715 7IAH, Bax= E A<l pro-apoptotic A2
apoptosis®] 23} #A 7} Ut} Anti-apoptotic A2} pro-

50 (ng/mL)

24h 48h

(B) 0

04

50 (ng/mL)

10°
d

Pl
FL2H
10¢

1.81% 25.66%

10
.

FL2H
102

Annexin V-FITC

Fig. 4. Effect of fucoidan on the chromatin condensation in AGS cells. (A) AGS cells were treated with 0, 50 pg/mL fucoidan or vehicle in
RPMI-1640 medium containing 5% FBS for 24, 48h and stained with DAPI. Chromatin condensation, representing apoptotic cell death
(arrow), was examined using a fluorescence microscope (x 200). (B) AGS cells were treated with 0, 25, 50 pg/mL fucoidan for 24h. Apopto-
sis was measured by annexin V and PI double staining. Apoptotic cells were analyzed by FACS analysis (n = 5).
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A) 0 50
12h 48h 12h 24h 36h 48h

(ng/mL)

— — — — — — | BAX

p— —_ — Bcl-2

C-Caspase-9

Cytochrome ¢ (Whole)

— XIAP

B-actin

®) 0 50 (ng/mL)

0 50

© (ng/mL)

—_— g Cytochrome ¢ (Cytosol)

-_— a-tublin

Fig. 5. Effect of fucoidan on the mitochondiral pathway and cell
death receptors in AGS cells. Cell was treated with fucoidan 0,
50 pg/mL for 12, 24, 36, 48h. Cell lysates were prepared as de-
scribed under Materials and Methods and analyzed by 12% SDS-
PAGE followed by Western blot assay. (A, C) The membranes
were incubated with anti-Bax, anti-Bcl-2, anti-caspase-9, anti-cyto-
chrome ¢ and anti-XIAP antibodies. (B) Cells were treated with
fucoidan for 24h. Cells were loaded with JC-1 stain. The numbers
of cells with normal polarized mitochondrial membranes (red) and
with depolarized mitochondrial membranes (green) are expressed.

apoptotic TAF= A2 dimere] FEZ EAlet] #3S
A&kaL AUAIRE o]2l gk o] ZARA EHH nEZE=go}
2HE cytochrome 7t MEAZ WZEE|oJA cysteine-related
protease$! caspase, DNA2] THA3le} A% endonuclease
9 BA3HE 5319 apoptosisE sk AoE A
AT 8]y mEF=gol AEAQ] cytochrome ¢t
Smac/Diablo2] A& 2] W&o] Z71E™ caspase-92] &
A& EFJA T8, Fig. SA0] YERH BEe} 7HO] anti-
apoptotic 261 Bel-29} XIAPE= A7F o|&EFH o7 7hA

S, pro-apoptotic AFQl Bax, cleaved caspase-93}
cytochrome ¢ (Whole)’} &7FsF9th. webA Baxe] 7}
9} Bel-29] 74l 23] cytochrome c7} W&o] Fo] A
HHOZ caspase-92 AT AL & & U} T3
fucoidan®] AGS ¢t ME2] nEFEgjold] TS &
HA7I A FRlstr] 918 50 pg/mL 2 24417F A2
IC-1 stain® 2 mEExgole] w HMYE &<l513] thFig.
5B). i BT} 50 ug/mL FEE A 3NS of =& ut
Z%l(intact mitochondria)E §XA13+3L A= FH2A I3 <
gFo] 7+AslA, Y B 9] (damaged mitochondria)E 7t

0 50 (ng/mL)
12h 48h 12h 24h 36h 48h
T ——— e —— — Akt
— P-Akt
— p53
A TS e e W .| o actin

Fig. 6. Effect of fucoidan on the activation of Akt and p53 in AGS
cells. Western blot analyses of phosphorylation of Akt. The AGS
were treated with fucoidan 0, 50 pg/mL for 12, 24, 36, 48h. Anti-
Akt, anti-p-Akt and anti-p53 antibodies. The blot was also probed
with anti-f-actin antibody to confirm equal loading of samples.

A 254 vpe] o] F7Fsk3AH. Fucoidans 244 7F

22 8+99S W cytochrome ¢ (cytosol)7} thE+ Rt} 2

¢

(

do] F7t g AL A3 THFig. 5C). ©] A3} fucoidan
< Y Mlzel AEstae W doju= apoptosis’t FIE
Z=gol o] g8 Z cytochrome ¢/t A|XFE W&
T3 AFAH SR cleaved caspase-92 ZAIIAIZITIL A}
SHoh

Fucoidan©f 23t M I W Akte] Q1ita}

Fucoidan®] Akte] 14tsls JAA71= A g1ty ¢
&) western blotting2 A A3}t PI3K/Akt A EHZE Al
xo] FA o} Eslol] Hofst= ZoR dElA don, o
2] FEollA Akt HEdst He Ao BreA Aok
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Fig. 7. Effect of caspase inhibitors for fucoidan-induced apoptosis in AGS cells. (A) AGS cells were pretreated with caspase inhibitors
(40 uM) for 2h and treated with 50 pg/mL fucoidan or vehicle in RPMI-1640 medium containing 5% FBS for 24h. The growth inhibition
was measured by the MTT assay. Data are mean standard deviation (SD) for three samples. The significance was determined by Student’s t-
test (*P < 0.05 compared with untreated control). (B) Cell were pretreated with caspase inhibitors (40 M) for 2h and treated with 50 pg/mL
fucoidan or vehicle in RPMI-1640 medium containing 5% FBS for 24h. Anti-Bax and anti-caspase-9 antibodies. The blot was also probed
with anti-B-actin antibody to confirm equal loading of samples. (C) Intensity of bax and c-caspase-9 bands are represented by graph (each

experiment’s n = 3).
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