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Inhibitory Effect of Linum usitatissimum and Perilla frutescens as Sources of Omega-3 Fatty Acids on
Mutagenicity and Growth of Human Cancer Cell Lines. Sun-Young Lim*. Division of Marine
Environment & Bioscience, Korea Maritime University, Busan 606-791, Korea - It has been known that
Linum usitatissimum and Perilla frutescens are dietary sources of possible chemopreventive compounds
such as lignans and a-linolenic acid. Here, we investigated and compared the inhibitory effects of
methanol extracts from Linum usitatissimum and Perilla frutescens on mutagenicity using the Ames test,
and growth of human cancer cells (AGS human gastric adenocarcinoma, HT-29 human colon cancer,
Hep 3B hepatocellular carcinoma cells). In the Ames test system using Salmonella typhimurium TA100,
aflatoxin Bi (AFB1)-induced mutagenicity was significantly inhibited by treatment with the methanol
extract from either Linum usitatissimum or Perilla frutescens (p<0.05) in a dose dependent manner. As
for N-methyl-N'-nitro-N-nitrosoguamidine (MNNG)-induced mutagenicity, the methanol extracts (5

mg/assay) from Linum usitatissimum and Perilla
spectively, indicating that Perilla

frutescens showed 63% and 78% inhibitory rates, re-
frutescens possessed stronger antimutagenic activity than did Linum

usitatissimum. Inhibitory effects of methanol extracts from Linum usitatissimum and Perilla frutescens on
the growth of human cancer cells (AGS, HT-29 and Hep 3B) appeared to increase dose dependently,
and the inhibition was more effective against AGS and HT-29 compared to Hep 3B cells. Our results
suggested that the methanol extract from Perilla frutescens showed stronger antimutagenic activity than
that from Linum usitatissimumas assayed by the Ames mutagenic test, whereas the methanol extract
from Linum usitatissimum was more effective than its counterpart for growth inhibition of human can-
cer cells. It is concluded that intake of Linum usitatissimum and Perilla frutescens as sources of omega-3

fatty acids will be beneficial for preventing cancer.
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Table 1. Effect of methanol extracts from Perilla fruntescens and
Linum usitatissimum on the mutagenicity of AFB; (0.7
mg/plate) in Salmonella typhimurium TA100"
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Table 2. Effect of methanol extracts from Perilla fruntescens and
Linum usitatissimum on mutagenicity of MNNG (0.4
mg/plate) in Salmonella typhimurium TA100"

Sample (mg/plate) Rex;lr;?ents/ Inhlbl(t;)o)g rate Sample (mg/plate) Rev;f;?;tS/ Inhlbl(;)o)? rate
Spontaneous 138415’ Spontaneous 11225
Control (AFBy) 986196 Control (MNNG) 1082+32°
Perilla fruntescens 125 370+53¢ 73 Perilla fruntescens ~ 1.25 569+55° 53
25 259:30" 86 25 45483 65
5 187+29° 94 5 328+437° 78
Linum usitatissimum 1.25 503+66° 57 Linum usitatissimum 1.25 685+40° 41
25 359+20° 74 25 539+84° 56
5 35117 75 5 473+64° 63

'0.5 ml of the S9 mix, 0.1 ml of the test bacterial suspension

from an overnight culture, 50 pl of AFB; 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)
x100

*Values are mean+SD.

“*Values with different letters are significantly different at p<
0.05.

105 ml of PBS, 0.1 ml of the test bacterial suspension from
an overnight culture, 50 pl of MNNG 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)
x100

*Values are mean+SD.

“*Values with different letters are significantly different at p <
0.05.
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Fig. 1. Inhibitory effect of methanol extracts of Perilla fruntescens
(PH) and Linum usitatissimnuim (LU) on the growth of AGS
human gastric adenocarcinoma cells. “*Values with dif-
ferent letters are significantly different at p<0.05.
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Fig. 2. Inhibitory effect of methanol extracts of Perilla fruntescens
(PH) and Linum usitatissimum (LU) on the growth of
HT-29 human colon adenocarcinoma cells. “*Values with
different letters are significantly different at p<0.05.
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Fig. 3. Inhibitory effect of methanol extracts of Perilla fruntescens
(PH) and Linum usitatissimum (LU) on the growth of Hep
3B human hepatocellular carcinoma cells. ““Values with
different letters are significantly different at p<0.05.
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