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Effect of Solvent Extracts from Sargassum hemiphyllum on Inhibition of Growth of Human Cancer
Cell Lines and Antioxidant Activity. Hyung-Ju Choi, Youngwan Seo and Sun-Young Lim’. Division
of Marine Environment & Bioscience, Korea Maritime University, Busan 606-791, Korea - This study was
carried out to determine the inhibitory effects of solvent extracts from Sargassum hemiphyllum on
growth of cancer cell lines (AGS human gastric adenocarcinoma and HT-29 human colon cancer cells)
and production of lipid peroxides. Inhibitory effects of acetone with methylene chloride extract from
S. hemiphyllum on the growth of AGS and HT-29 cancer cells were increased as dose dependent pat-
terns (p<0.05). The methanol extract was more effective on inhibition of growth of AGS. The treat-
ments of hexane, 85% aq. methanol, butanol and water fractions significantly inhibited the growth of
cancer cells (p<0.05) and the inhibitory effect was stronger in HT-29. In DCFH-DA
(dichlorodihydrofluorescin diacetate) assay, acetone with methylene chloride and methanol extracts
showed a stronger inhibitory effect on the production of cellular lipid peroxides (p<0.05) compared
with the butanol and hexane fractions. These results indicate that the consumption of S. hemiphyllum
may be recommended as a potent functional food for preventing cellular oxidation and cancer.
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E 126°-127°, 9% 33°-34°)o A AAEgon 2N A
Z% § FE317] A7AA 25TAAN BaAsgot
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F7180 F&& 93t AJF ALEANL A3
Aol 25T QeI RASAr sty AA 22
%, acetone:methylene chlorideZ 1:1 vl &8 £33} &9
BAo] $23] IES 3o MAZ HAF F 23349
o o] #3228 BB B oJole 40T F§ A
rotary vacuum evaporator (EYELA, Japan)& Al&-3}o] 53
89| aceton/methylene chloride F&E2(A+M)<€ 4ot &
& A9 $%9) methanolg ¥} $l5} T WY o 2

HHEE F 538ke] methanol F%E(MeOH)E AT

3222 EYD $28L 89 340 B eAHoz
o] hexane, 85% aq. MeOH, butanol (BuOH), water
< U AFdle A7 FEHEES dimethyl
sulfoxide (DMSO)ell 5o A g AL8-3H MEujx2 2
23 =2 FAstY AP AHESIAT ATuj gl ALE-
¥ DMSO9 HEsx+v 005%0|8l7} HE2 3T
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g5 AEF YA ) o2 RE U4 JYHE(AGS,
human gastric adenocarcinoma cell)?} QA AU T
(HT-29, human colon cancer cell)Z ¥ofito} B A% 40
A gt A Aol A3 AT AGSSE HT-29 A E S
100 units/ml9] penicillin-streptomycin®} 10% FBS7}
¥l RPMI B R & A}8-3}e] 37°C, 5% CO; incubatorol] 4] 1) ¢k
T B F2A AEE 5o 28 Q2¢ wjA & ulH
FAth. 439 T phosphate buffered saline (PBS)S.2 A
Hg 7 0.05% trypsin-0.02% EDTA (Gibco Co., UsA)z ¥
2 AEE FEet d4EE & 3 AP GHE wA
€ 92 9oz dNEr} FuF BAHEE 3 35ty
75 mm’ cell culture flaskol] 10 ml¥ YR & 27 Hatsol

Fhstar A& 6~7dvith A wjgsbaA Aol AHE-st
At

MTT assay

Bt E GAHIEZ= 96 well plated]] 2x10" cells/mlo] 2
100 pl® E-33}o] 37C, 5% CO; incubatorol] A 24A) 7+ vl &
& F A AAG H 7 AIEE RPMI BiAE 34 st
Zt welld A|S & 100 ¥ 3718k, dizddds Ala i
PBSE 100 pl# H7}8t4t). o plateS THA] 37°C, 5% CO,
incubatord] A 24A)1 7t ¥j k3l 4ot vk 3 MTT assayE 3
3t 3-(4,5-dimethylthiazol)-2,5-diphenyltetrazolium bro-
mide (MTT) A% 5 mge 1 ml PBSE %91 %, 10% FBS7}
§h-8-5 RPMIH| A 9 mls} 843 100 plE F7}3lx 3~4
A7t F< o s gEte MIT7F SIHES o) wjdEs
¥ A9 formazan 24 71 F 74 welld 34€
ZAo| BEAA FT& FOFHXA MIT AokAz] v
£ AAsA WA AAR 7 welld] formazan 23S
£31417] 7] $15t] DMSOE 100 pl# #3383} 5~1087¢
uh2- A1 96well plate§ 35 A (ELISA reader)Z 540 nmo
M EBEE S o] FREE MTT7F A2 3jA
8 FE vepliy, webx 2 wello) EAste AE 5
g st AEE AL 7t well2 58 & 24H 9 Hags
T3] 27 (100% BET)S) Fagd dg BEe9] &
& BE3c) o] EEL HwE YT HE HEL
ggete oz ME AEELE Tg&F 2L Ao AL
B TH5).

Wzl §25 - ARAYZY FRE
E

%79 §B= 100

Cytotoxicity (%) =

MZL XF ptstE 53

A% 4452 HES HT-1080M = 3 AE 3 £3)
o 2 RE] Eurol njdste] AP AE-sH¢Th HT-10804)
T & 100 units/mle] penicillin-streptomycin®} 10% FBS7}
358 DMEM #daS AFg3o] cell culture dishol A 3
7T, 5% CO, incubatord| A j F&tdch A9 A A3}
E9 AAL2 DCFH-DA (dichlorodihydrofluorescin diac-
etate) assayZ =743} t}17,26]. DCFH-DA (Sigma, USA)
< AZEd AA st E T wkgete ¥ 3-E A(dichloroflu-
orescein, DCF)& 9hE0o] Y& 22 o] A% HXE &9
Yol HAste S SATOEN Ax9 A FAits
ES ST ¢ Utk AEE 96 welld] B3 & 24471 vl
sty PBS g5dloz ML % 20 uM DCFH-DAS 7
welld]] ¥F3}o] 37T 5% CO, incubatorol] A} 20%-7F pre-in-
cubationd} gt} Z+ welld] A|EE A2t 37C 5% CO,
incubatoro] A 147t incubationdt &, DCFH-DAS glelx
AEe A PBS g&doz A& F 500 pM Hy0-E A=



8}e] A]ZFEE DCF fluorescenceE excitation 488 nm, emis-
sion 530 nmol X ¥F #4712 ARk )27 E(blank
T3 controli#)& A|E th4 PBSE X &38lH, controlF&
500 M HO,F A& 3}, blank2- 500 uM H,O, tj Al
PBSE A3t Z4sqirt.
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o1 Fig. 12 #2259 acetone/methylene chloride 3
ZE(A+M)7} methanol FZE(MeOH)S 05 mg/ml, 1
mg/ml, 5 mg/mle) FEE AGS YUAMZ HHAPL u)
DA GAZ F2 AAAAE vehd Qolth ATM F3E
% MeOH 282 & U 7 @& FE9 0.5 mg/mld A
HH Aoz HAYAEY AFE JANAY
(p<0.05). A*M 22E9] A%, 1 mg/ml B7FsEolN 75%
o 2 AAEHE BY, 5 mg/ml A b EEo)HE 78%
o AAEHE RAHP<005). MeOH 228& A2lg 7
o= AtM FZE3 A8 1 mg/ml, 5 mg/ml 7}
ZoX 72t 79%, 77%9] & FAE F4 JAAHE B
THp<0.05). #AZ}1uke] hexane, BuOH, 85% aq. MeOH,
water ¥ 8 &% 5 mg/mle] FEZ AGS LA Fo Ha)g
S u(Fig. 2), 22 71%, 70%, 4%, 68%9) =& A X =4
A &3} (p<0.05)7} Ve A+M 355 2 MeOH 22 E
3 fAg dAlane BYoh Fig 32 QA AFSAEL
(HT-29)el i3t A34E vEhd AL, AtM F5EL AGS
AT AT FABHA Re FEAMREH F& o9&
Hog FATY A& AAS 1 mg/ml L 5 mg/ml]

TE

B
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0.5 1 5
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Fig 1. Inhibitory effect of acetone/methylene chioride (A+M, A) and methanol (MeOH, B) extracts of Sargassum hemiphyllum on
the growth of AGS human gastric adenocarcinoma cells. 'P<0.05, significant effect between the control and each extract fraction.
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Fig 2. Inhibitory effect of its solvent fractions (5 mg/ml) of Sargassum hemiphyllum on the growth of AGS human gastric ad-
enocarcinoma cells. "P<0).05, significant effect between the control and each fraction.
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AbsedX 274 62% B 89%2 FAX F4] dAaHE
B THp<0.05). 17U} MeOH 2289 A2, o3 9ok
F9} vaFPL W) 05 mg/ml, 1 mg/ml HFsmeA tha
Be GAE Y JAERE BYAY, F7bEE 5 mg/ml
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AGS $1HAZ A stgE Wt Hlugs o vo} £ &
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=37 e E4F oA H 9] quinone reductase (QR)4
£ 4PN % ethylacetate FEF L o}F % FE(5 pug
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fucoidan, fucoxanthin @ £ 9& S} 9§ MIE F2jo] o
AP Aoz W3yt

K& dtsiE 44 R0 offt EisET

A At JANZE F Jde ERM 4F
9 s, Az kg §& QAT =l AHEHT A
7 e A EHR Y AT HFTEAN F2 A
£5E 34 3448419 Butylated hydroxyl anisol (BHA)
= Butylated hydroxyl toluene (BHT)7} glth. 12ju} o]
A% 4L wdEdE dEA A EAVE A5 5
A Z2A AFHL de Aol ol olf wEd I
3&*@}*“91 FARE FE7] A3 AAENA FEed

$ FEo Axdhe W] 2 WEE e 23 %)
. 01312& BN £ dfdMe AR FstE A4l
U Ae AYEAGe a3E otz fith. AtM —T—%%

2 MeOH F&E% 72t 2YEES 10mg/mi9 ¥

HT-1080 A45% AT HHsYL o A2 Fwi}%gl
BA& A JAANATHFig. 5). A+M 72E3} MeOH +%
B 27L& blankTF control7 3} Hlm3tHS W FA Al

1.50
1.00

050 %

Control MeOH MeOH MeOH

0.5 1 5
Concentration (mg/mi)

Fig 3. Inhibitory effect of acetone/methylene chloride (A+M, A) and methanol (MeOH, B) extracts of Sargassum hemiphyllum on
the growth of HT-29 human colon cancer cells. "P<0.05, significant effect between the control and each extract fraction.
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- |
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Fig 4. Inhlbltory effect of its solvent fractions (5 mg/ml) of Sargassum hemiphyllum on the growth of HT-29 human colon cancer
cells. "P<0.05, significant effect between the control and each fraction.
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Fig 5. Inhibitory effect of extracts and its solvent fractions (10
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