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B k% P& EALy 926 itk AR M X  BH AR 25 L L L5 E o
EMACRARENMMNBEFIEE - BRI RN BB L E2E: B 75
mg/ml Z phosphate-buffered salie (PBS).% it 3 B 4% T 400 %1 4o Jo & & £13%
o > FALREZ PBS # methanol % it 3 X B 4(2.5~7.5 mg/ml) % R 3%
Rt Rk BhETERZEREL BB E2 5 IiLE PBS X Ry Tipd »
i methanol 3 B4 A K % # PMA (phorbol myristate acetate) P35 H = $5 b &
% e stoh  ELISA $ zymography 241 & % 4% 3/ B&% » PBS R B 4#%(2.5-7.5
mg/ml)=T #74%] PMA 74 % 2 vascular endothelial growth factor (VEGF) %
s> 12 PBS £ methanol ¥R S A H EL LT LB B & #-2 (matrix
metalloproteinase-2, MMP-2)z 43k » . 4h » & bR Z dimethyl sulfoxide
(DMSO)¥ 7y » T H DMSO # 38 RE BB BHQ%) T M » & kRS —
BRGER - T2 BiL¥ 2 PBS ERYTipslEn 0 PMA $E 28
Bt EMEHER BRBILR TN ROFMEB L IaM AR
BAEL HFE-FRESGHE -
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Abstract

The purpose of this study was to investigate the effects of extracts of
Gelidium amansii (GA) on in vitro markers of angiogenesis in endothelial EA hy
926 cells. The results showed that 7.5mg/ml dried GA powder
phosphate-buffered saline (PBS) extract inhibited cell growth and proliferation,
but methanol extract and all other concentrations of PBS extracts showed no
such effect. Parallel to the results obtained from cell growth and proliferation,
7.5 mg/ml PBS extract showed inhibitory effects on the phorbol myristate
acetate (PMA)-induced tube formation. Additionally, PBS extracts (2.5~7.5
mg/ml) also inhibited PMA-stimulated vascular endothelial growth factor
(VEGF) production in EA hy 926 cells. However, neither PBS nor methanol
extracts affected matrix metalloproteinase-2 (MMP-2) activity. On the other
hand, because of high concentrations of dimethyl sulfoxide (DMSO) in cultured
medium, no conclusive results were obtained from GA gel DMSO extracts. In
conclusion, GA PBS extract (7.5 mg/ml) showed inhibitory effects on cell
growth and cell proliferation, and such inhibition is associated with suppressed
PMA-stimulated tube formation and VEGF secretion in EA hy 926 cells.
Although GA lipid-soluble methano! extracts did not show such effects,
consumption of GA may play a role in prevention of angiogenesis-related
diseases.

Keywords: Gelidium amansii, angiogenesis, tube formation, matrix

metalloproteinase
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ﬁ%ﬂiﬁzémﬂaéiﬁﬁﬁiéﬂﬁwé@ﬁm%%ﬁiﬁl%%’ﬂﬁ o HIL AR N R
BRaETMERBETEERTHOMSE TV faRey — B ohF BB
BAERMBLENAERAGRREMN  XBEE SBEROETHELE N
Kiéafashfe X480 MARESIRBRBLEBMERG LR MLBEAD
EMAEGROSBEZURNGY BN BELENEHIZHE &
WRBRT BORE O £R28S Y EnAERATIRERE N K ol H
EGHE 0 BT 0 R R8N ERR— kR LB H TR
3% b,

| —f&mE  — T e B A& B-F o 4o vascular endothelial growth factor
(VEGF) ~ VEGF receptor ~ tumor necrosis factor-a (TNF-a) ~ basic fibroblast
growth factor (bFGF)£2 interleukin-8 (IL-8)% » TR it FH# £ 2/ B Vo £
T > EHEAEmEH%ER VEGEF 85 » VEGF # 8N B8 A:dash
TZWEkmilk @me) VEGFE receptor &4 4F 3 b B 55 1L 3 Bl 46 0. B 37 & 1%
AorE3dhETRiemTis— LR rA8T  RARBAE Ll
sh 3k % (extracellular matrix, ECM) % #% » {& s & 7 & 4= A6 =T o o 6 PO £ 2 47
BB -NRREE - BT RIS EE 0B RRE
REREF RN LA R ARG TR EREHEER Y B

tb— b SR & % 37 4 A8 B 64 B F 6,35 VEGF -~ TNF-o v IL-8 ¥ tmpBi & -



24 & urokinase (uPA)$2 matrix metalloproteinases (MMPs)% & & H 7 A2 8%
- bRGRFHARASENEESAEMNAEAEVMG - F5TH
HEEBAMMERKRRTIERME WX T CHETTFENHLE
2 694k B 3 2 40 %] VEGF ~ VEGF receptor ~ uPA #2 MMP z 54 ("%
A BSR4 TR % #7 4 &9 B F phVEGF B 3T 4% i & ALIE Bk A Z S AL
hERERR  REILRCLTRBENBY Y.
BERCOERPERGELAERF T WM G RS THET
B EARORER > MR RESEAERGELE  BTHE A ARR
HBH > AR TEREARBERORRRDARFELRARGE
BPAB—ERUMERE - BRAHLHBFRANRHZ— AEMAB
ERABR SRS HEEROLE - AT LY EHEARE - EF
R SBHEAORDELEE  BEAEAYRIFOCHIERBEF R RIGHE—
ERBOMER e Hlo RS RAAHHBERE Y RS L BR
MhE s mEEnA Y Lim FAREY  BREEF AR LT A
% EhalsuRERamAhe AT ARBAYRANEILE -
& it (Gelidium amansii) BEK XGRS BRI B it
$# 4MRLAESELIZEE - AATAAFERHM  BEXR

LA BB EAEBEEYEE— "V pitEikdkig EE" AR AR



I fG gz heER% TRATHLAMEORFTEHLBRERE
BHBAOBILERAKRPILE BEBERERERASHEABIL I
RES  REAHRALE2EEB G- KMt  HHBTCEARRE
MR > SRRENRRSE - SRR BB BRERAS LT ER
HEaER BT % Guven A998 5 b ERBEER2 %
BHAE SRR ) - Bit¥2 methanol EBipikts i B tafit
%ﬁm%ﬁ%%ﬁmmﬁzz%%ﬁﬁz%%éxﬂﬁﬁ%%ﬁ@ﬂﬁ-
ik RO IR TS SeuaXtATEN D - ans
HERAREREL BAYSHERER—RFNHRY Ak
RATAH LS HEERBRTHRESHALY st MN4
ERICERAGBMHALHEREETA R BAFRRABSZ 0018 4H
ﬁ’ﬁﬁxmzzﬁﬁﬁﬁ%j@ﬁ*%ﬁ‘%%&ﬁaﬁmﬁmzz
RAEBRHUNLENLGBE DS BRRLILERANRER SR
B R E e — R R A KRR HRE LR o BB} > KR
RZBERBTRELILENBRERBLIHERE  REBARAG £
ICERBZ A — 4 B RTRERARERZHHIARE R
W5E itz AARILERTTRELELILFRAORE > BME
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= HHET

(—) Btk ERMHzEH
1. B FABMEIAEEEME 2 R
PRz GILEMA TS  WERRME et  RETE
B2 % 3t % %y k7 phosphate buffered saline (PBS) ¥ 4k # % B 24
DNEEtE 0 EEES ~ BRI 2 LR AL LR PBS SUKBIEERY
PBS #E% 2 5 it ¥ U 4h - & o methanol 4k & 3 3R 24 /)N B54%
BB 2 LR A B L% methanol RASEHEERY - TRERTI U
BESHEAMSZHERL L EHR(mgmL)EFZ -
2. BIERAREESRAZEE
RA0g 2 HEBILFEKIL B AB 2 105K BBERA
HEEREBILR  MBEAREIBBIIGE LRZHERH K 100
S ZEBBILEREATIZE 4TS g ZBILREBEH K o LA RILIE
B A DMSO EBz - FRER 7T UBHE AL S ARIIE

&L EHR(ugmL) AT -

BRAZATAEEE » #6518 % 2 PBS #v methanol ZE4pH

2.5~7.5 mg/ml £ B & FE R L ER #y K 2 DMSO % B 250~500 pg/ml
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BEGE B Az eps EN/ER  RBAtERHALEE

SERITAMZ 24T o
(=) mpiedh

AR R 251 g EAhy 926 itk B KRR X - shimfotk 75 &
AFEMJE ta BB AS49 (human lung carcinoma cells) 2 A 2847 X 05 #% Bk o
% P & 4= i (human umbilical vein endothelial cells, HUVEC) & 4 i A,
BENTHRERZNRLE N RiaiE L& 5 A © & — K X(permanent)
ztafptk P THHABRREL  ASEEHRA SR AT 2L KRB FR
kAT bz sh o stk BA 0 F N K i SN 0
At —HRaENAERFHTREN - sbefgtkd Dr. Cora-Jean
Edgell (University of Nérth Carolina, NC, USA)#24 » 32 &7 10% FBS
(fetal bovine serum)#y DMEM (Dulbecco’s Modified Eagle medium) &

37°C » 5% CO2 9388 & » it HR 484K -
() mfisk RZ 5

MBI OAREREZ A BLILEEZRYNE/E PMA BF 4
T4 2,4,6 K& Bl E  EHA%KE trypanblue £ & FH U

IRF B SR B w2 FFF KA 0 3 A Coulter counter (Coulter
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Elertronics, Hong Kong ) #t$itmineh st B -
(w9) tmpa3d 2z 5

B G ILE X R EAhy 926 e & RirH 9 B E L T B
Pimpe A Z Y wB AN TP AR EEZ B L ERXRGNE/&
PMA z 74 F 324 24 /8444 > X MTS z CellTiter 96 Aqueous One

~ Solution Cell Proliferation Aaasy® (Promega)4r#7 3] 427 3% & 492 nm

RBRAE - BBRAEMBERRE » FAA e AL R 2 27 -
() aEHEZ ¥

R RERERBER SIS RIBTHAETKOE
%0 Bl b de F P & ba JR A A A2 AR (tube formation)Z A€ /7 T M BA 3P 4%
B EME 2R P EAhy 926 tmfan PMA 4T & Fpodp ) ta i
A RABREZBILEZRY » N4 24 6544 22 Matrigel #4758

EBRZ T o BB T #5529 8348 tube formation 2 #k 3%, o
(X) LEHERHEFHBE
1. taf VEGF z 5t #

BN VEGF e ¥ M AFFERT o2 M ARATHREARZ
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BitF ERMME VEGF itz BE > N KB LILEEXRIpH
PMA #EJ324% 24 ) \of4 W B mBin A X EH B 1 & ELISA 38

B EREmBAT 52 VEGF -
2. ¥ MMP #2358

MMP & — B % gelatinase i%‘fi“]";:\“ﬁ?ﬁémﬂ@ SR H (BECM) o 8 %
OO B H A 2 ARG E R BB LR
Ry MMP 675 b ey BT #HEH - AR R EREERY
¥k 24 PR RREX WL ARESY - U4 gelatin 2
SDS-PAGE #474#7 » £A Coomassie blue &% > HBUABESH 4

GxELFHEILEERS N MMP 2 4 -

() &aw
TRERU SAS KB BITHRIT 4 SEH NP EAZEB E
(MeanSD) &7 * AR B F% & #H#77% (one-way ANOVA) 247
P52 8t 4% > 3 oA Fisher’s test th#t 48 ff] £ & - 24 p<0.05 2 F 4 4.3t

T@HEER -
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(=) Wtk

% it % Xz PBS #= methanol B4y E » # 2.5~75 mgml Z KK
EE2E 6 X ¥ RAYEmBLRK [B—(A), B E2EIERER
#1545 k2 DMSO 334y » % 0, 250 2 250 pg/ml 2 3% & 7T 5 7w
- 2 DMSO 4 & &% 2%z 4 BmAFraiimpat&k[B—O);
# PMA #13F » 44 7.5 mg/ml 2 % j£ % PBS X H4p4L 500 pg/ml % f6 )

DMSO % By o7 #p 5] 4 B 69 2k & > M1 methanol XRMH AU EFE[B =]

(=) tafR3gs

$iafh 4 Rz & A8 MTS 447 & £ 8257 % it 3% PBS #v methanol
EBRGH 25 ~ 75 mgml iEEedk 1 X4 AR BEmiE - methanol
ERPR TR Empp23EE K> &£ PMA 2T » 5it# PBS
¥EB4pE 5~75mg/ml BefoF (B =(A), (B)) %@ &g DMSO
EBRYAHE H PMA 27354 0 0, 250 £2 500 pg/ml 648 B 75 % A BK4Y

mipEikE [=(C)) thfimippt Koy FHam -
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(Z) BhELE BRI

BERFWPER RN ARTHAMERGEH - Bt

I % P& de BT AR E 2 ik (tube formation) 2 58 7 - 4k A 315 2 H
EZHR BRREEXBRYTHELERN L@z Ak BTFRELR
BIHEBRAEMAER B wih b6 i PBS & methanol X B4 § R
BEBELETER A\ BRAMSE BILE PBS ER4HpH 7.5 mg/ml
%EAM%MﬁﬁzW%ﬂPMA%%%%%@%&&AE&W%%W%
HUVEC tafe ¥ 2R A8 eh4 % (B EB))  Bmit RAMAL R
40 % 36k DMSO ¥ By » ##% DMSO i & F(0 £ 500 pg/ml) & oA 83
20 E L R(BR) ™A% methanol ERPBI A BEH LT 694 &

(B ) -

() safs VEGF 2 4 sk 8155k

VEGFR £ #: B mit - EXfme AR M minig K EY
¥ R BATCodk Bk A 4248 0 F H7 4 ehmitogen - & R 8857 » B Je K PBS
E B HEA hy 9264 B pr 4y ik 2 VEGF 84247 % & » {2PBSHE R44(2.5 ~
7.5 mg/ml) T B-{&PMAF; 3% £ 2 VEGF ik » M4 EPMAZ f1 £

methanol 3 B4 R 1 9T 3% /o VEGF 2 4 SK(B ) -
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(&) MMP-2 &H#

MMP £ — A% gelatinase 74T 54 ECM g8 % ) %374 2
BTEFTHEEREN A0 BATC 42 1soform £+ %% £ ¢
MMP-9 & MMP2 A& R b HRESM AL > AHERBES
BRAHASERE - SN BEILE PBS R THH BT 4K 0 Bkt —
BRUBIREERY LS THE MMP-2 2554 - B L0 B + 4 R 87 -
@35% & PMA 2 %4 » % it ¥ PBS 4o methanol 3 54 MMP-2 5% 4
EYE 12l % PBS ERYH B3 0 — k40 B & H(30~45 kDa)w &
FA 23 Ao B R o 5 7R DMSO 3 Budh Bl 2 £ s 69 45 A8 3t > 250
~ 500 pg/ml ZRE THE S &5H 2 DMSO - B M4 #1142 PMA #

Z MMP-2 7#H (B+—) -
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m %

AMEFABAREFRAZLILE » BAKEME PBS ERHYN 5 R
7.5 mg/ml 3B THp4] - A5 751 methanol 3£ syt in & 24 JNefig T {2 ik
PRty A B HERYERFELE N K EAhy 926 tafath 4 &k - 8
HEBHEARRLEHERNE T BRE Tl ENRRAGEELT
MAeisT o Rf o T AH/AMEL LR DMSO X BRI KA — BUE )
BE - BAMERLS B SN AL P2 K% DMSO A K HQ%)Z 4R
194> %] & 3% 3% o4 PBS ~ methanol $2 DMSO & (8B jL R Z A RELEH R 7
AETHREARNA AT S 88 2 & » PBS & methanol 2 Fc Ao o] & % jL IR LR
B RBRE o M R R IRz Bk M3 PBS # methanol B3 AR R
BORN > BEBRZAEAH LA EREZLPY - = DMSO 7T %
BREBRHREZME 5B LHAMERZENZDMSORAERS » Bf
KL HR K BTEERE > A ARNDMSO i 2 REGHE B 1L
RERWBES Mo BREMOESRERARGREIL CRFRY
mEslaTRREAE B L EEZ DMSO Q%) » k¥HapE &k Fit -

ALFPMASELEHAZHEXT » &1L%E PBS 545 7.5 mg/ml

RETTRRTEbIrH etz £ &k MipH EAhy 926 & HUVEC fejafiq
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BZA R BIE AR 29 4] VEGF 4 & f0 MMP-2 5% » 12 & methanol
BREEBRYREABEBE -

% 4 (angiogenesis) £ £ & — O LMY L E B A 0 BB =
REMUSENLEIAE B UBOURKEATAYE « soh > —
ERBRABRERGEMARTE A BG4 do— oo &0 4 5 55 0 55
ARENTRAGEHARBORRER R — g o e S B S
AR BLERAEMN > il 89 E R SLBCRME B B K Fodg Bk om 2 40 48
BARE D M AR R RET B R RS R P AT 0k 2
wETHAEHLR > B MR —LE L EMHAERBRI R ARG LS EET
REMBIE 5 R BILE 2 PBS KBH ERM THS PMA frif iz b &
MAEHRR - B ﬁ’ﬁﬁ%%ﬁﬁ%i%@ﬂ#ﬁiﬁ—-ﬁ%%ﬁéﬁ A e

MAEL  HERLEMERF (ko PMA -~ BBHE ~ — EALE - &
RBFHAEA) §R& VEGF 2 25 - VEGF £ B M 5 & 5 6542
BEMER T b ER 2 VEGF ENANLET  RoB M kiafs b
REXMEL  ERELAN L b E s —B 3 IR INCRL S AR S ol Y )
84748 4 (proliferation) ~ # 47 (migration) % 42 % % 4 4a MR CH e g geT
RVECF 0 MAZAEYHFEERAE - G706 ILE PBS K iy B is

VEGF Z 53t Bk pl T4 & i > EAhy 926 4= VEGF 2 4 &, » ik
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Blind B 2 AR -

ThENE LR — 2R b E A KRR FMELE KT % L3 VEGF
FERLBLELVENLEE AN FTEBE L BERTLEHN
EVERZBE  oiRimB R T2 oM — 2R A RN BE (Lo
MMP-2, MMP-9) » Bpip B E S R nmieit A A e > Nig—FRER
K %= Be @1 b % 4T (migration) - 5 —~REBLBEBEETLAARE
MMP-2 2 MMP-9 % » B 3 & fitm i sh R B 5 2 » F A REEIZI0 ~ 3
BlhEMERBRENHEELAAE - ATRERER > HILEPBS ¥R
AL EPMA P H S MMP-2 2 5 i (2 R RS B F 38 v T3 Ao — 30 ~ 45
kDa k@B RA - BB ALZEETEEAMMP2 Ao REZAEEY
HeEMGRT MMP-2 5B M3 v » & MEREN -

RBBIARER AR TP F T HAEERZIMYE > 1B
%8 EME » 140 EGCG - Genistein #o resveratrol % - XS} LHREILE
PBS KB X R4y BRI H a4 S5 PMA Fr B2 B4 4
R ERAREFERYMEARKRZ 0SS EMR Bk GiLER

BIERERLEMAESLIAERBCORT ER R TRERRT X
REME AR THEN—LEEHLBL0ER EHE—REYAEE - 4.

A MEERBRS AR GHEABERNGER F— P TROET -
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B~ St

FARBERARG T PMA REB AT » £t £ 2 PBS # methanol % &
WERHE 0T N L EAhy 926 tafth 4 & 38 40 45 6970 AR AR o 45 37 £ o
MBS RS FELROBRR O EE L AT RE LD H L i o
%ﬁ*ﬂ?MA%%ﬁ%%izﬁﬂT’Eﬁﬁﬂmﬁﬂﬁﬁihmmu%
BT THRTHEbH# a2 4 &> fipsl EAhy 926 % HUVEC i 5 b %
AR BAE AR E4$] VEGF 4 fifo MMP-2 544 - {2 & methanol
BIRRFERVANEABYE - R AH R RB 2 tafin B8 & L5
TREREIHOEN A2 HE %t PBS £E T3] PMA PR E2 i
EMEMRR > RREOBLBETRD R —RBSAL 2/ EE— 58

GBI EARTRARET AR - LI R AR A — 5 IR -
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ROATEZEEHEEEARRRRHAZZARAS
LASHE 2 H8 R R

AR RBBRAS T PMA RIEE T » &4 %E 2 PBS $#2 methanol #
BPERLELEN L EAhy 926 tafoth 4 &~ 0 F A B AR & ¥ H
AEHEMBAF SR ENBRF GV ELFTLERELEN L it
7ok A PMA 3 8 & % 37 4 288 X T 6 7L PBS ZBudp» 7.5 mg/ml
BETTRTE GIrHlmiez 4 & > @mips EAhy 926 £ HUVEC 4 je i
b EZ & Ay 0 B bR B AR E %] VEGF £ & » /2 & methanol 2 X%

BB AL E -
QAHEHRIEHFT TR 2 AR

RBBEARER KRR T ChoiplaEMAERZHE %
ﬂ&?%ﬁ%%’MﬁIHEG%mmmﬁmwwmd§°$$W%
BRBILERBURERPEFIFH TN R oo L R Bl hEHE
R TRARBBFTHRRFZRAMEZH - BRMAHRE S UE ;2
BERERA AT TRELEH TN AZHE > 1 E PBS ¥R
THH PMA R 2 a8 M AR » NREGE LB TEHE R

BHOAL ENAE-FTHBHPRABRTRRETIER  LEERA
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WA —F IR -

3R EHBRBIMA N A AR ES

BRFSZEMECER DR ERMCLTERE SO SHAHK
RAEM ZBIEREMRCAREEEY THEHRER ST ERZ
o EEFEGESRER ERAHEEELIE BARTHRELS
00 Bk ERY (8 30~40 LEREIRERH) BEHHLE AL
B S EM AR BT A BB R U R 0 T 0 R
HRARE 2R BE ARG - bz sh TREEFR A S

R RALB TR PIREANBEARE  ERPE LB TLEEL

RRABZEZERAR > ANNTRERARGILELEZRRS — 4

B BB FERRES A A -
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