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Inhibitory Effects of Solvent Extracts from Seven Brown Algae on Mutagenicity and Growth of
Human Cancer Cells. Hyung Ju Choi', ]eung~Ha Kil>, Soon-Sun Bak’, Chang-Suk Kong', Kun-Young

Park’, Youngwan Seo' and Sun-Young L1m .

'Division of Marine Environment & Bioscience, Korea

Maritime University, Busan 606-791, Korea, *Dept. of Food Science and Nutrition, Busan National University,
Busan 609-735, Korea — This study was carried out to determine the inhibitory effects of solvent ex-
tracts from seven brown algae on mutagenicity using Ames test and growth of AGS human gastric
adenocarcinoma and HT-29 human colon cancer cells. The treatment of acetone with methylene chlor-
ide and methanol extracts (1.25 mg/assay) from Sargassum horneri to Ames test system inhibited afla-
toxin B; (AFB;) induced mutagenicity by 96% and 91%, respectively and showed a higher anti-
mutagenic effect than other various marine sources. Similar inhibitory effects were detected in meth-
anol extracts from S. tortile, S. yezoense, S. hemiphyllum and in acetone with methylene chloride extracts
from Carpopeltis affinis, S. fulvellum, Colpomenia sinuosa and S. hemiphyllum. In case of N-meth-
yl-N'-nitro-N-nitrosoguamidine (MNNG) induced mutagenicity, the acetone with methylene chloride
and methanol extracts from S. yezoense showed 62% and 50% inhibitory rate, respectively, although
the inhibitory effect was not stronger compared to AFB; induced mutagenicity. These results suggest
that brown algae have an inhibitory effect to mutagenic agents and that the inhibition was more effec-
tive in mutagenicity induced by AFB; than by MNNG. Inhibitory effects of acetone with methylene
chloride and methanol extracts from S. horneri and S. hemiphyllum on the growth of AGS and HT-29
human cancer cells were increased as dose dependent patterns and the methanol extracts showed a
stronger inhibitory effect against these cancer cells. The above results indicate that the consumption
of these seaweeds may be recommended as potent functional foods for preventing cancer.
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Salmonella typhimurium TA1002 S. typhimurium LT-29)
histidine auxotrophZ 4] U] California t)8t2] BN. Ames
HIALZRE] Aol F7)H o2 histidine 274, deep
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glass cap tubec] S9 mix &2 phosphate buffered saline
(PBS) 05 ml, &%W #FE F= 01 ml (1~2x 10°
cells/ml)st Edwo] S92 (50 )& 74 F, AR
125 mg/plate 7}t 37°Col A 2087} oju] wjofs o
histidine/biotino] H7}€ top agar (45T) 2 ml¥ & 718l
vortex3}¢d minimal glucose agar plates] @3} 37C
A 48A 7 FE F revertant 2AHE A5 EATH GO
A & 79] A& (inhibition rate)= ofzf 4ol o3 Aiatsd
TH1].
Inhibition rate (%) = 100 x [(a-b)/(a-c)]
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Hjokgl A EE 96 well platec] 2x10* cells/mlo] 55
180 LY ®F3}4d 37°C, 5% CO; incubatord] 4] 244]7} uj
%3t & A|2E phosphate buffered saline (PBS)Z 58] 34
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5% CO, incubatorell A 48A)17F ®jekstgnt. 29 & 3-
(4,5-dimethylthiazol)-2,5-diphenyltetrazolium bromide (MTT)
assay 2 $5te] MIT 20 ulS 713t 447 B9 o wjdk
st MTT7F &4HEE gt olgFs & 449 for
mazan 2742 7R3 F 2t welld] 348 AHo) zEg
A7 Fe2 FaAA WAE 180 WS A AFD wA
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Table 1. Effect of various marine algae on the mutagenicity of
AFB; (0.6 mg/plate) in Salmonella typhimurium TA100"

Revertants/  Inhibition
Sample (1.25 mg/plate) plate rate (%)

Spontaneous 13 +12°
Control (AFBi) 1245 + 151

Laminaria japonica A+M* 584 31 584

MeOH’ 525 + 25 63.6

Carpopeltis affinis A+M 235 + 6 89.2

MeOH 469 + 17 68.6

Sargassum horneri A+M 157 £ 11 96.1

MeOH 211 +9 91.3

Sargassum tortile A+M 1010 = 86 208

MeOH 243 +9 88.5

Sargassum fulvellum A+M 174 +1 94.6

MeOH 805 = 27 389

Colpomenia sinuosa A+M 169 £ 10 95.0

MeOH 553 £ 59 61.1

Sargassum yezoense A+M 406 + 40 741

MeOH 320 £ 18 817

Sargassum hemiphyllum A+M 171 + 12 94.8

MeOH 263 54 86.8

0.5 ml of the 59 mix, 0.1 ml of the test bacterial suspension
from an overnight culture and 0.1 ml of the test compound were
added. Then the plates were incubated at 37°C for 48 hr. and the
revertant bacterial colonies on each plate were counted.
“Inhibition rate (%) = (Control-Sample)/(Control- Spontaneous)*
100

*Values are meantSE

‘A+M indicates acetone+methylene chloride extracts from
marine algae

*MeOH indicates methanol extracts from marine algae
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Table 2. Effect of various marine algae on mutagenicity of
MNNG (0.6 mg/plate) in Salmonella typhimurium
TA100'

Revertants/ Inhibition
plate rate (%)2

160 + 7
1800 + 23

Sample (1.25 mg/plate)

Spontaneous
Control (MNNG)

1439 = 83 220
1113 + 55 41.9

Laminaria japonica A+M*
MeOH’

Carpopeltis affinis A+M
MeOH

1388 £ 11 251
1128 + 40 41.0

1534 + 76 16.2
1569 = 56 141

Sargassum horneri A+M
MeOH

1172 + 44 38.3
1466 =+ 48 20.3

Sargassum tortile A+M
MeOH

1220 £ 125 35.3
1295 + 26 30.8

Sargassum fulvellum A+M
MeOH

1534 + 119 16.2
1280 = 53 317

Colpomenia sinuosa A+M
MeOH

777 + 68 62.4
988 =91 49.5

Sargassum yezoense A+M
MeOH

1418 + 14 233
1218 £ 55 35.5

Sargassum hemiphyllum A+M
MeOH

105 ml of PBS, 0.1 ml of the test bacterial suspension from an
overnight culture and 0.1 ml of the test compound were added.
Then the plates were incubated at 37C for 48 hr. and the
revertant bacterial colonies on each plate were counted.
“Inhibition rate (%) = (Control-Sample)/ (Control-Spontaneous)*
100

*Values are mean=SE

‘A+M indicates acetone+methylene chloride extracts from
marine algae

*MeOH indicates methanol extracts from marine algae

FZEY FAEH %% 22 SAE AL A4 23S U
el Fig. 1B QA A A ZHT-29)9) ol 5 FA o]
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tone+methylene chloride% & # methanol %% 2% 7}
F e T2 05%AMPH TE dE2Ho 7 JAE AR

A &a#rt F718l9 ek Acetonetmethylene chloride 32
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Fig. 1. Inhibitory effect of acetone+methylene chloride (A+M) and methanol (MeOH) extracts of S. horneri on the growth of AGS
human gastric adenocarcinoma (A) and HT-29 human colon (B) cells after 2 days of incubation at 37°C using MTT assay.
*p<0.05, significant effect between the control and experimental groups.
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Fig. 2. Inhibitory effect of acetone+methylene chloride (A+M) and methanol (MeOH) extracts of S. hemiphyllum on the growth
of AGS human gastric adenocarcinoma (A) and HT-29 human colon (B} cells after 2 days of incubation at 37°C using
MTT assay. *p<0.05, significant effect between the control and experimental groups.
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