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Mutagenicity of pesticides in the Salmonella/Microsome System

BYEON, Woo-Hyeon, Hyung Hwan HYUN, and Se Yong LEE

(Division of Molecular Biology. Korea Atomic Energy Resesarch Institute)

Abstract

19 pesticides including 12 insecticides, 2 herbicides and 5 fungicides have been

tested for mutagenic activity in the Salmonella/microsome system.

It was found

that insecticides, DDVP, Trichlorfon, Sumithion, Naled, fungicide, TMTD and herbicide
NIP induced base substitute mutation and herbicide MO frameshift mutation. Mutag-

enicity of Sumithion and NIP was appeared only after rat microsomal enzyme

activation and that of TMTD was increased after the microsomal enzyme activation.
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Table I. Chemical name of pesticides
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Common name

Chemical name

(Insecticides)
DDVP (dichlorvos)
Naled (Dibrom)
Sumithion (Fenitrothione)
Malathion
Trichlorfon (Dipterex)
BHC (Lindane)

Phosphoric acid 2, 2-dichlorovinyl dimethyl ester.
1,2-Dibromo 2, 2-dichloroethyl dimethylphcsphate.
Phesphothioic acid 0,0-dimethyl O-4-nitro m-tolyl ester.
S-(1, 2-Dicarbethoxyethyl) 0,0-dimethyl dithiophcsphate.
0,0-Dimethyl (2,2, 2-trichloro~-1-hydroxyethyl phosponate.
1,2,3,4,5,6-Hexachlorocyclohexane.

Diazinon O,O—Diethyl—O—(2—1'sopr0pylA4—methy1—6—pyrimidinyl)
. phosphorothioate.

EPN O-Ethyl-O-nitrophenyl phenyl phosphorothioate.

DDT 1,1,1-Trichloro-2, 2-bis (p-chlorophenyl) ethane.

Baygon (Propoxur)
Omite.

2-Isopropoxyphenyl N-methyl carbamate.
2-(p-Tert-butylphenoxy) cyclohexyl propynyl sulfite.
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BC-100 0-2, 4-Dichlorophenyl 0,0-diethyl phosphorothioate.
(Herbicides)

MO p-Nitrophenyl 2,4, 6-trichloro phenyl ether.

NIP (TOK) 2,4-Dichlorophenyl-p-nitrophenyl ether.
{Fungicides)

TMTD Bis (dimethylthiocarbamoyl) disulfide.

Polyoxin-D

Vitavax 2, 3-Dihydro-5-carboxanilido-6-methyl-1, 4-oxathiin.

Blasticidine-S Blasticidin-S-benzylamino benzene sulfonate.

Kasugamycin
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Table 2. Maximum concentration of tested compounds per plate
Compd. Amount Solvent | Compd. Amount Solvent
per plate used per plate used
DDVP 3 ul DMSO Omite 10 ul DMSO
Naled 0.1 ul 7 BC-100 10 ul 7
Sumithion 1 ul ” MO 5 mg ”
Malathion 10 ul ” NIP 1 mg ”
Trichlorfon 5 mg aceton TMTD 50 ug ”
BHC 100 ug DMSO Polyoxin-D 10 mg ”
Diazinon 1 ul ” Vitavax 1 mg 77
EPN 250 ug ” Blasticidin-S 200 ug H,0
DDT 5 mg ” Kasugamycin 200 ug o
Baygon 1 mg 7
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Table 3. Mutagenicity of pesticides on TA1535, TA1538, TA100 and TA98 with and
without microsomal enzyme activation
i\‘i“ai“ TA 1535 TA 100 TA 1538 TA 98
=9 T

?Compd-\y + - + - + - -+ —
TMTD +c  + +++a ++4b - - - -
NIP — — ++ - — — + +
MO — — - — — — + +
Thichlorfon — — -+ + — — — —
DDVP + o+ b - = - -
Sumithion - — 4 = — — — —
Naled +d =+ + + — — — —

a4 1 4, strongly mutagenic; b++, moderately mutagenic; €+, weakly mutagenic; di,

ambiguous. Strongly, moderately and weakly mutagenic means formation of 500 to 300, 300
to 100 and 100 to O colonies per plate, respectively, after spontaneous revertants were

substracted.
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Table 4. Does responsz of TMTD on TA100
with and without microsomal enzyme
activation (number of revertant per

plate)
\ Amountl/ [ s ‘
plate 10ug | 20ug | 30ug | 40ug  50ug
Compi\ | ‘ |
TMTD(s—9 +) 1785 238 | 179

(s—9-) 721 8| 97| 13| 72

Table 5. Dose response of DDVP on TA100
without microsomal enzyms actvation
(number of revertant per plate)

\\Amount/ | l |
—~ plate 0. 6u1 1. 2u1‘ 1.8ul’ 24ul 3.0ul

Compd ™— N ]
DDVP 1731 2621 33¢| 316 | 335

Table 6. Dose response of Trichlorfon on
TA 100 without microsomal enzyme
activation (number of revertant per plate)

\ Amount/

\platei Img | 2mg
Compd. ~_ | I

Trichlorfon {

3mg | 4mg 5mg

28| 17 104] 120 173

Table 7. Dose respornsz of Sumithion on
TA 100 with microsomal enzyme activa-
tion (number of rervetant per plate)

~_Amount/ | ‘ | [ ;
“—__plate| 0.2ull 0. 4ul 0.641] 0.8ul 1.0ul

Compd. - | | ! i

sumichion | 137 | 224

243 | 283 | 231

Table 8. Dose responsz of Naled on TA 100
without microsomal enzyme activation
(number of revertant per plate)

Amount/ { !
plate . 02u10 O4u10 06419 08u1| 0.1ul
Compd. ™~ I o

Naled 17
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Table 9. Doss response of NIP on TA 10)
with microsomal enzyme activation
(numbﬁr cf revertaﬂt pe*~ plat )

Am:)unt/ , | :
plate() ngla 4'ng0 6'nw() 8mgz Img

Compd v J
NIPG—9 ) | 119 | 1721 150 | 207 | 210
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Table 10. Dose responsz of MO on TA 98
without microsomal enzyme activation
(numbzr of revertant per plate)

Arnount/ I i' |
~_plate lmg | 2mg I 3mg ‘ 4mg | 5mg
Compd ~_| :

MO 8] 28

I
—

31 46
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