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Abstract

This study was conducted to investigate the antimutagenic effects of methyl alcohol extracts from Auricularia
auricula and Gyrophora esculenta on the SOS response induced by 4-nitroquinoline-1-oxide (4NQO), N-
methyl-N'-nitro-N-nitrosoguanidine (MNNG), mitomycin C (MMC) and 3-amino-1,4-dimethyl-SH-pyrido-[4,3-
blindol (Trp-P-1) in E. coli PQ37/plasmid pKM101. In the mutagenic test on test strain, both methyl alcohol
extracts did not show mutagenic activity. In the antimutagenic test, each sample strongly inhibited the mu-
tagenecity induced by 4NQO, MNNG, MMC and Trp-P-1. Methyl alcohol extracts from Auricularia auricula
and Gyrophora esculenta showed inhibitory effects of 52% and 59% against 4NQO, 49% and 58% against
MNNG, 53% and 64% against MMC, and 61% and 64% against Trp-P-1, respectively. Gyrophora esculenta
extracts on the antimutagenicity showed relatively higher inhibitory effects than that of Auricularia auricula.
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Table 1. Determinatiion of concentration on the positive controls by SOS chromotest

B-galactosidase

Alkaline phosphatase

Test Dose . Induction
Ratio
compound (ng/assay) ODuys unit ODass unit factor
0 0.157 5.414 0.317 10.226 0.529 1.000
25 0.240 8.276 0.321 10.355 0.799 1.510
5 0.362 12.482 0.325 10.484 1.191 2.251
4NQO 10 0.584 20.138 0.330 10.645 1.892 3.577
20 0.931 32.103 0.337 10.871 2953 5.582
40 0.812 28.000 0.335 10.806 2.591 4.898
80 0.654 22.552 0.328 10.581 2.131 4.028
0 0.200 6.897 0.236 9.077 0.760 1.000
56.25 0.547 18.862 0.241 9.269 2.035 2.678
112.5 0.758 26.138 0.244 9.385 2.785 3.664
MNNG 225 0.904 31.172 0.255 9.808 3.178 4.182
450 0.805 27.759 0.249 9.577 2.899 3.184
900 0.521 17.966 0.237 9.115 1.971 2.593
1800 0.199 6.862 0.240 9.231 0.743 0.978
0 0.142 4.733 0.243 9.346 0.506 1.000
5 0.435 14.500 0.244 9.385 1.545 3.053
10 0.541 18.033 0.245 9.423 1914 3.783
MMC 20 0.707 23.567 0.247 9.500 2.481 4.903
40 0.821 27.367 0.249 9.577 2.858 5.648
80 0.673 22.433 0.246 9.462 2.371 4.686
160 0.357 11.900 0.249 9.577 1.243 2.457
0 0.217 8.037 0.267 12.714 0.632 1.000
40 0.569 21.074 0.264 12.571 1.676 2.652
Trp-P-1 80 0.746 27.630 0.266 12.667 2.181 3.451
. 100 0.851 31.152 0.270 12.857 2.423 3.834
(+S9 mix)
250 0912 33.778 0.262 12.476 2.707 4.233
500 0.728 26.963 0.271 12.905 2.089 3.305
1000 0.202 7.481 0.273 13.000 0.575 0910
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Table 2. Inhibitory effect of AAAE and GEAE on the induction of SOS function by 4NQO

Test Dose 4NQO (20 ng/assay) Control”

compound (Mg/assay)  B.G" (units) A-P? (units) Ratio 1o IR* IF

0 27.781 9.353 2.970 6.891 - 1.000

0.625 27.875 9.324 2.990 6.937 - 1.000

1.25 27.031 9.412 2.872 6.666 38 1.019

AMAE® 2.5 26.844 9.265 2.897 6.722 2.9 1.028

5.0 25.031 9.530 2.627 6.095 13.5 1.063

10.0 23.188 9.706 2.389 5.543 22.9 1.137

20.0 20.531 9.882 2.078 4.821 35.1 1.084

40.0 16.031 9.676 1.653 3.835 51.9 1.095

0 28.313 9.441 2.999 7.209 - 1.000

0.625 28.031 9.412 2.978 7.159 0.8 1.002

1.25 27.250 9.529 2.860 6.875 5.4 0.957

GEAE” 25 27.313 9.618 2.840 6.827 6.2 0.976

5.0 25.469 9.794 2.600 6.250 155 1.002

10.0 23.094 10.029 2303 5.536 26.9 1.070

20.0 19.719 10.147 1.943 4.671 40.9 1.132

40.0 15.563 10.500 1.482 3.563 58.7 1.091

"B-G: B-galactosidase.

2A-P: alkaline phosphatase.

IF: induction factor.

“IR: inhibition rate (%).

Control: not added mutagen.

“AAAE: Auricularia auricula alcohol extract.
"GEAE: Gyrophora esculenta alcohol extract.
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Table 3. Inhibitory effect of AAAE and GEAE on the induction of SOS function by MNNG

Test Dose MNNG (225 ng/assay) Control
compound  (Ug/assay)  B.G (units)  A-P (units) Ratio IF IR IF

0 28.839 10.030 2.285 7.316 - 1.000

0.625 28.903 10.242 2.822 7.181 2.1 1.024

1.25 28.677 10.152 2.825 7.188 2.0 0.989

MAE 2.5 27.839 10.212 2.726 6.936 6.0 1.056
50 26.806 10.333 2.594 6.601 113 1.131

10.0 25.323 10.545 2.401 6.109 19.1 1.142

20.0 22.484 10.485 2.144 5.455 295 1.115

40.0 17.161 10.303 1.666 4.239 48.7 1.064

0 29.419 9.970 2.951 7.586 - 1.000

0.625 29.290 9.848 2974 7.645 - 1.005

1.25 28.871 9.909 2914 7.491 1.4 1.026

GEAE 2.5 28.355 10.030 2.827 7.267 4.8 0.949
5.0 26.677 10.121 2.636 6.776 12.3 0.956

10.0 23.258 10.000 2.326 5.979 24.4 1.046

20.0 19.774 9.848 2.008 5.162 36.8 1.021

40.0 14.968 10.273 1.457 3.746 583 0.920

B-G, A-P, IF, IR, Control, AAAE and GEAE: see the legend in Table 2.
Table 4. Inhibitory effect of AAAE and GEAE on the induction of SOS function by MMC
Test Dose MMC (40 ng/assay) Control
compound  (ug/assay)  B.G (units)  A-P (units) Ratio IF IR IF

0 24.971 8.969 2.784 6.505 - 1.000

0.625 23.941 9.031 2.651 6.194 5.7 1.016

1.25 24.765 8.906 2.781 6.498 0.1 0.981

AMAE 2.5 23.853 9.036 2.631 6.147 6.5 1.009
5.0 23.176 9.156 2.531 5.914 10.7 1.021

10.0 21.559 9.313 2.315 5.409 18.9 1.056

20.0 18.441 9.531 1.935 4.521 36.0 1.136

40.0 14.059 9.125 1.541 3.600 52.8 1.068

0 24.618 9.188 2.679 6.363 - 1.000

0.625 26.765 9.125 2.714 6.447 - 0.981

1.25 24.882 9.063 2.745 6.520 - 0.995

GEAE 2.5 23.971 9.219 2.600 6.176 35 1.024
5.0 22.147 9.406 2.355 5.594 143 1.083

10.0 19.941 9.563 2.085 4.952 26.3 1.017

20.0 16.382 9.719 1.686 4.005 440 0.983

40.0 11.824 9.594 1.232 2.926 64.1 1.055

B-G, A-P, IF, IR, Control, AAAE and GEAE: see the legend in Table 2.
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Table 5. Inhibitory effect of AAAE and GEAE on the induction of SOS function by Trp-P-1

Test Dose Trp-P-1 (250 ng/assay) Control
compound (Mg/assay)  B.G (units)  A-P (units) Ratio IF IR IF

0 13.763 9.886 1392 3.524 - 1.000

0.625 13.868 9.743 1423 3.603 - 1.033

1.25 18.447 9.629 1.916 4.851 . 1.058

25 17.211 9.686 1.777 4.499 - 1.041

AMAE 5.0 12.868 10.029 1.283 3.248 109 1.029

10.0 10.474 9.771 1.072 2.714 32.1 1.076

20.0 9.079 9.657 0.940 2.380 453 1114

40.0 7.711 9.857 0.782 1.980 61.2 1.071

0 14.289 10.171 1.405 3.461 - 1.000

0.625 17.868 10.029 1.782 4.389 - 0.929

125 16.921 10371 1.632 4.020 - 0916

GEAE 25 16.105 10.257 1.570 3.867 - 0.973

5.0 12.947 9.486 1.345 3.313 6.0 0.961

10.0 10.658 8.971 1.188 2.926 217 1.091

20,0 8.605 8.600 1.001 2.466 40.4 1.180

40.0 6.553 8.514 0.770 1.897 63.6 1.170

B-G, A-P, IF, IR, Control, AAAE and GEAE: see the legend in Table 2.
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