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Abstract

To determine whether the omega 3 family, linolenic acid(LnA) is effective to inhibit carcinogens/mutagens-induced
mutagenesis, we employed the Ames test using Salmonella typhimurium strain of TA100 and the SOS chromotest
using Escherichia coli PQ37 strain. The inhibitory effect of LnA shown in the Ames assaying system was 95%, 78%
and 73% when the mutagenicities were mediated by AFB;, MNNG and 4-NQO, respectively. LnA shows a strong
antimutagenic activity against indirect mutagen of AFB,, whereas the same concentration of LnA exhibited weaker
inhibitory effects on the direct mutagen of MNNG and 4-NQO than that of AFB,. However, LnA reduced more than
80% of SOS responses induced by MNNG and 4-NQO when the adding concentration increased to 5%. We conclude
that LnA contains i vitro antimutagenic properties and that this finding warrants further investigation both in vitro
and in vivo to assess its possible chemotherapeutic potential,
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Table 1. Effect of linolenic acid(LnA) on the mutageni-
city of aflatoxin B,, (AFB;, lug/plate) in Sal-
monella typhimurium TA100.

Treatment Concentration  Revertant/ Inhibition
(%) plate (%)
Spontaneous 102 + 13
Control (AFB,) 1017 + 67
AFB;, + LnA 0.01 748 + 22 26
0.1 655 + 13 40
0.5 378 + 21 73
1.0 209 +1 89
5.0 151 +5 95

95% 9 AMEFHE A2 G F Utk FF Sgue|dd
MNNG$} 4-NQOE A3t TA1007 o ™3t LnA<]
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A EHE JeHJATHTable 2). 4-NQOol HalMx
LnAg] gEdwe] AH7} Fxo JEH0|NSY LnAE
0.5%, 1.0% 183 5% H7/HA 217 63%, 67%, 73%
9 Edwold A aTE EYrHTable 3).

Reddg®''& AOMCE F&¥ A¥Y H4 & linolenic

Table 2. Effect of linolenic acid(LnA) on the mutageni-
city of N-methyl-N’-nitrosoguanidine (MNNG,
0.45pg/plate) in Salmonella typhimurium TA

100.
Treatment Concentration ~ Revertant/ Inhibition

(%) plate (%)

Spontaneous 93 +12

Control(MNNG) 810 + 32
MNNG + LnA 0.01 431 + 58 53
0.1 390 + 22 59
0.5 317 + 52 69
1.0 257 + 36 77
5.0 249 + 35 78

Table 3. Effect of linolenic acid(LnA) on the mutage-
nicity of 4-nitro-quinoline-1-oxide(4-NQO,
0.15pg/plate) in Salmonella typhimurium TA

100.
Treatment Concentration  Revertant/ Inhibition

(%) plate (%)

Spontaneous 102 + 20

CDHU’OI(4'N@ 1425 + 21
4-NQO + LnA 0.01 703 + 44 55
0.1 633 + 26 60
0.5 598 + 61 63
1.0 537 + 8 67
5.0 466 + 18 73
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Table 4. SOS response of N-methyl-N’-nitro-N-nitroso-
(MNNG, 0.07ug/assay)
with different levels of linolenic acid (LnA).

guanidine treated

Sample( % ) B-unit' a-unit R?® Inhibition(%)
Spontaneous 11.7 93
MNNG(control) 139 95 146
MNNG+LnA 0001 138 95 145 5
0.01 138 88 1.56 5
01 127 86 148 48
05 127 87 146 55
1.0 126 96 130 59
50 119 107 110 82
'Enzyme Unit= %XA”O
R= (-galactosidase units

Alkaline phosphatase units
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Table 5. SOS response of N-nitroquinoline-l-oxide(4-
NQO, 0.02ug/assay) treated with different le-

vels of linolenic acid (LnA).

Sample( %) B-unit' a-unit ~ R? Inhibition(%)
Spontaneous 109 6.1
4-NQO(control) 146 64 23
4-NQO+LnA 0.001 144 6.3 2.28 5
001 141 63 226 8
0.1 133 6.1 219 35
05 130 60 218 42
10 120 6.8 1.78 70
50 11.3 107 1.06 90
420
'Enzyme Unit= 1000 AT
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