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Abstract

20 pesticides induding 11 insecticides, 5 herbicides and 4 fungicides have been "tested for mutagenic

activity in the Salmonella microsome system. It was found that Captan showed strong mutagenic activity

directly in TA 1535, TA 100 and TA 98 strains,

indicating that it induces . both base substitution and

frame shift mutation. With microsomal activation system, mutagenicity of Captan was slightly decreased.

Micut, Dimethoate and Triforine revealed slight mutagenicity in TA100 without microsmal enzyme

activtion,
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Table 1. Chemical Name of Pesticide.
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Item Chemical name

((Insecticides) _

Akar 4-Chloro-a- (4-chlorophenyl) -a~hydroxybenzene acetic acid ethyl ester

Acarol Isopropyl-4, 4-dibromobenzylate

Birlane Phospric acid 2-chloro-1-(2, 4-dichlorophenyl) ethenyl diethyl ester

Dieldrin 3,4, 5, 6,9, 9-Hexachloro-1a, 2, 2a, 4, 6, 6a, 7, 7a~octahydro-2, 7; .3, 6~dinethano-
naphth {2, 3-b] oxirene

Dmethoate Phosphorodithic acid O, O-dimethylS- (2-(methylamino)-2-oxoethyl] ester

Endrin 1,2, 3, 4, 10, 10-Hexachloro-6, 7T-epoxy-1, 4, 4a, 5, 6, 7, 8, 8a-octahydro-endo, endo
-1, 4, 5, 8-diemethanonaphthalene

Kelthane 1, 1-bis (p-chlorophenyl) 2,2, 2-trichloroethanol

Micut 1,5-Di (2, 4-dimethylphenyl)-3-methy-1, 3, 5-triazapenta-1, 4-diene

PAP Ethyl ester of O, O-dimethyl dithiophos phoryl phenyl acetic acid

Triforine N, N’-{1, 4-Piperajinediyl-bis- (2, 2, 2-trichloroethylidene) } -bis-formamide

Thiolix 6,7,8,9, 10, 10-Hexachloro-1, 5, 5a, 6, 9, 9a-hexahydro-6, 9-methano-2, 4, 3~ben-
zodioxathiepin 3-oxide

(Herbicides)

Ronstar 5, tert-Butyl-3- (2, 4-dichloro-5-isopoxyphenyl)-1, 3, 4-oxadiazoline-2-one

Saturn N, N-Diethyl-S-(4-chlorobenzyl) thiocarbamate

Simazine 6-Choro-N, N'-diethyl-1, 3, 5-triazine-2, 4-diamine
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*Simetryn

-Swep
(Fungicides)
Benlate
Captan
Pentaben Pentachloronitrobenzene

PMA

Phenyl mercuric acetate

N, N'-Diethyl-6~ (methylthio-1, 3, 5-triazine-2, 4-diamine
Methyl-N-(8, 4-dichlorphenyl) carbamate

(1- (Butylamino) carbonyl)-1H-benzimidazole-2-ylcarbamic acid methyl ester
3a, 4, 7, 7a-Tetrahydro-2-{ (trichloromethyl) thio}-1H-isoindole-1, 3(2H)-dione
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liver enzyme
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“Table 2. Maximum Contration of Tested Compound

per Plate.
Compd. Amount per plate  Solvent used
Acarol 1mg DMSO
Akar 200 pg ”
Benlate 20 ug ”
Birlane 0.14 ”
Captan 10 pg ”
Dieldrin 100 g ”
Dimethoate 0.22 ”
Endrin 100 pg ”
Kelthane ‘ 1mg ”
Micut 10 mg ”
PAP 0.54 ”
Pentaben 1mg ”
PMA 0.01ug ”
Ronstar 100 pg "
Saturn 12 ”
Simazine 1 mg "
Simetryn 1pg ”
Swep 10 ug ”
Thiolix 100 mg ”
Triforine 10 mg ”

Abbreviation : DMSO-Dimethyl sulfoxide.
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Table 3. Mutagenicity of Pesticides on TA1535,
TA100, TA1538 and TA98 without Micr-

osomal Enzyme Activation.

Strain
S-9
Compds.

Acarol ~ = =l - - - - -

TA1535 | TA100 | TA1538| TA98

e I e o I

Akar - = = = = - - -
Boenlate - = = = - = - -
Birlane - = - - = - - -
Captan + 4| | # A+ | HOH
Dieldrin — = = - - = - -
Dimethoate — = = £ - = - -
Endrin =1 = = - - = - -
Kelthane - = = =] - - - -
Micut O S P R S B
PAP N ) [ [ e ([
Pentaben — = - = = = - -
PMA = =t - - - - - -
Ronstar - = = = = = = -
Saturn -~ = = = = - - -
Simazine - = = = -] -] - -
Simetryn - = = =] - = - -
Swep - = = = - - - -
Thiolix -t = - = =~ - - -

H
|
|
I
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Triforine e i

4#, Strongly mutagenic; +, moderately mutagenic;
+, weakly mutagenic; =+, ambiguous. Strongly,
moderately and weakly mutagenic means formation
of over 300, 300 to 100, and 100 to 0 colonies per
plate, respectively, after spontaneous revertants were
subtracted.  Ambiguousindicates weak mutagenic
response for which the complete dose response rel-
ationship could not be established because of the
toxicity of testing compound.
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Fig.1. Chemical Structure of Mutagenic Pesticides.
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# 49 Captan®] A% TA 1000¢] w43 count

AeE Hxro BABR FHEE 10 pg/vlateR.
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%o HEHE 29 Fz Yot Captang McCann
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Salmonella typhimurium AT 15 35, TA 1537 4
TA 1538¢ {#3F Shirazu®9] &l A5 /R
BE FRHES BRI 2 gtk & RBRE
AE kY 3IBEEESS A 28 #8E 44

Table 4, Dose Respense of Captan on TA 100 and
TA 98 without Microsomal Enzyme Activa-

tion (number of revertant per plate).

\Qx.nount/plate [
@ lpg| 2ug
Compd

TA100 | 101 | 299 | 507| 566 | 1,012

4pg| 6ug 10ug

Captan
TA 98

32| 36} 143} 218', 297

Table 5. Dose Response of Micut on TA 100 wit-
hout Microsomal Nnzyme Activation (nu-
mber of revertant per plate).

Compd.

2mg ‘ 4mg
Micut

6mg| 10 mg

1mg

7’ 23{ 2 | 39’ 55

Table 6. Dose Response of Dimetnoate on TA 100
without Microsomal Enzyme Activation

(numver of revertant per plate).

Amout/plate
0,14 0.24
Compd,
Dimethoate 15 50

Table 7. Dose Response of Triforineon TA 100
without Micresomal Enzyme Activation

(number of revertant per plate).

Amount/plate
6 mg 10 mg
Compd.
Triforine ’ 15 ‘ 78
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FW o 2 BEEI e MRS Atz Holr
#HEo s FIESE o8 BAWR FEY: KbED
a d% AR dvhe B

s 69} Dimethoater> B. subtilis] recassy, Sal-

— 162 —



3
10°¢ Captan on TA 100

Captan on TA 98

—
<
1

10!

REVERTANT PER PLATE -

Dimethoate on TA 100

Triforine on

x TA 100
Micut on TA 100

L x

-

|

1[ A A llJ_llL[' (1 toaa gl y o vaaal -1 L1 llllll [ N W N N I Y
1ug 10ug 100ug Img 10mg

AMOUNT OF COMPOUND(per plate)

Fig. 2. Dose response of Mutagenic ‘Activity of Captan, Dimethoate, Micut, and Triforine on TA 100

and TA 98 without Microsomal Enzyme Activation.
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