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tion) ~ ## i (Reduction) ~ Jafidk (Deallkylation)
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Results of Spontanous and Posi-
tive Controls of the Salmonela/

mammalian microsemal test on
TA100 & TA98
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DMSO o+ 133
DMSO L (P 121 1 30
Sterigmatocystin® — i 160 35
Sterigmatocystin | 4+ | 489 308
Captant . | 1489 | 263
.-Captan o+ L 63 87

L. DMSO : fEE##A » BN 100 pl o
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Table 2. The Name of Tested Pesticides

AL HNH

Comman name

Acricid

Aldicarb

Aldicarb sulfone
Aldicarb sulfoxide
Amiben

Antracol
Bavistin
Bayrusil
Bendiocarb
Benomyl
Bentazon
Bidrin

Blazer

BPMC
Bux

Calixin

Counter

C1.-94302

Curzate

Cytrplane
Daconil
DBCP
2,4-DCP
Decis
Delan

i
Denmert 1

|
Diazinon

Dicloran

Disyston |
Dyfonate

Diuron

Drawin

EL-291

Elsan |

Endosulfan |

Use*

& F

I

b

71

s S I 5 I

et

e T e T e e

Chemical name

2-sec-butyl-4, 6-dinitrophenyl-3-methyl-2-butenoate
2-methyl-2-(methythio) propyl ideneamino methyl-carbamate
metabolite of aldicarb

metabolite of aldicarb

3-amino-2, 5-dichloroben-zoic acid

zinc (N, N'-propylene-1, 2-bisdithiocarbamate)
methyl-benzimidazol-2-yl-carmate

0, O-diethyl-O-quinoxalin-2-yl phosphorothioate

2, 3-isopropylidene-dioxyphenyl methylcarbamate
methyl-1-(butylcarbamoyl) benzimidazol-2-ylcarbamate
3-isopropyl-(H)-benzo-2, 1, 3-thiadiazin-4-one 2, 2-dioxide
dimethy! cis-2-dimethyl-carbamoyl-1-methylvinyl phosphate

sodium 5-(2-chloro-4-(trifluoromethyl)-phenoxy)-2-nitroben-
zoate -

2-sec-butylphenyl N-methylcarbamate

m-(ethylpropyl) phenyl methylcarbamate & m-(1-methylbutyl)
phenyl methylcarbamate

N-tridecyl-2, 6-dimethylmorpholine

S-((1, 1-dimethylethyl) thio) methyl) O, O-diethyl phosphorodi-
thioate

metabolite of counter

2-cyano-N-{(ethylamine)-carbomyl)-2-(methoxyimino) aceta-
mide

diethyl-4-methyl-1, 3-dithiolan-2-ylidenephoaphoroamidate
tetrachloroisophthalonitrile

dibromochloropropane

2, 4-dichlorophenol

a-1-cyano 3 phenoxybenzyl & cis dibromochrysanthemate
2, 3-dicyano-1, 4-dithia-anthraquinone

S-n-butyl §-p-tert-butyl benzyl N-3-pyridyldithio carbonimi-
date

0, O-diethyl-0-2-isopropyp-6-methyl pyrimidin 4-yl phospho-
rothioate

2, 6-dichloro-4-nitroaniline

0, O-diethyl $-2-ethylsulphinyl ethyl phosphorodithicate
O-cthyl S Phenyl ethyl phosphonodithioate

3-(3, 4-dichlorophenyl)-1, 1-dime thylurea
2-mercaptomethyl-3-(N-methyl-carbamoyl) butanoroxim
S-methyl-S-triazole (3,4, 6) benzothiazole
S-a-cthoxycarbonylbenzyl O, O-dimethyl phosphorodithioate

6,7,8,9, 10, 10-hexachloro-1, 5, 5a, 6, 9, 9a-hexahydro-6, 9-metha-
no-2, 3,4-benzo (¢) dioxathiepin 3-oxide

' Purity

|

|

(%)

100
100
100
100
92.2
87.3
96.9
99.6
100
99
99.9
24 EC
94

99
97.8

99.7
93

95
99

98.2
98
99.4
97.9
98
99.5
100

99.8

99.5
98.6
95
99
99
96.3
93
99
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Comman name : Use* | Chemical name
Ethirimol F 5-butyl-2-ethylamono-4- hydroxy—é methylpyrlmldme
Ethofumesate H (+)-2-ethoxy-2, 3-dihydro-3, 3-dimethyl benzofuran 5-yl me-
thanesuiphonate
Fuji-1 F di-isopropyl-1, 3-dithiolame-2-yl idenemalonate
Furadan 1 2, 3-dihydro-2, 2-dimethylbenzofuran-7-yl methylcarbamate
Geofos I diethyl-1, 3-dithietan-2-ylidenephosphoroimidate
Goal H 2-chloro-1-(3-ethoxy-4-nitrophenoxy)-4-(trifluromethyl)  ben-
zene
Guthion 1 0, O-dimethyl $-((4-oxo-1,2, 3-benzothriazine-3(4H)-yl) me-
thyl) phosphorodithioate
Hexachlorophene I 2,2-methylene bis (3,4, 6-trichlorophenyl)
Karphos I 0, O-diethyl-0, 5-phenylisoxazolyl phosphorothioate
Kestrel I I | 3-phenoxybenzyl (&) cis, trans-2,2- dimethyl-3-(2, 2-dichloro-
| vynil) cyclopropane carboxyiate
MIPC 1 2-isopropyl-phenyl-N-methyl carbamate
Morestan F 6-methyl-2-oxo-1, 3-dithiolo (4, 5, 6)-quinoxaline
- MO-338 H 2,4, 6-trichlorophenyl-4-nitrophenylether '
MTMC I m-totyl- N—methylcarbamate
Nemacus 1 ethyl-3-methyl- -4- (methylthio)- phenyl (1.—mefhyle-thy1) phos-
i phoramidate _
Neo-pynamin i I 3,4, 5, 6-tetrahydrophthalimidomethyl-(+)-cis, trans-chrysan-
themate
Nimrod F 5—1{3uty1—2-elhylamino—methylﬁhrimidine—4—y1-dimethylsulfama-
ce
Ofunack F N-(3, 5-dichlorophenyl) succinimide
Orthene I ! 0, S-dimethylacetylphosphoramidothioate
Ortho-dimethoate I 0, O-dimethyl S-methylcarbamoylmethyl phosphorodithioate
Oryzemate I | 3-allyloxy-1,2-benzisothiozole-1, 1-dioxidzs
Padan 1 \ 1, 3-di(carbamoylthio)-2-dimethylaminopropane
Phosvel I ‘| O-4-brome-2, 5-dichlorophenyl-O-methyl  phenylphosphono-
{ thioate
Pirimiphos-ethyl I \ 0-2-diethylamino-6-methylpyrimidin-4-yl O, O-diethyl pho-
i sphorothiocate
Plictran P ; tricyclohexyltin hydroxide
Plondrel | F | 0, O-diethyl phthalimidophosphonothioate
. Propazine . H 2-chloro-4, 6-bis (isopropylamino)-s-triazine
Sicarol ; F 3, 4-dihydro-6-methylpyran-5-carboxanilide
SK-223 | H N-(a, 2-dimethyl benzyl)-3-(ptotyl) urea
SK-41 F N, N-methyl benzyl N'-(2-benzyl-Propyl) urea
Spanon [ N'(4-chloro-O-totyl)-N, N-dimethyl formamidine
 Sumicidin |1 a-cyano-m-phenoxybenzyl 2-(4-chlorophenyl)-isovalerate
Stomp I H N-(ethylpropyl)-3, 4-dimethyl-2, 6-dinitrobenzenamide
Supracide 1 S-2, 3-dihydro-5-methoxy-2-oxo-1, 3, 4-thiadiazole-3-yl methyl
\ O O-dlmethyl-phosphorodlthloatc
Surecide ' I | O-4-cyanophenyl O-ethyl phenylphosphonothioate
Surflan . E 3, 5-dinitro-N%, N*-dipropyl sulfanilamide

99.2

Purity
(%)

‘100

99.8
99.2
95.9

99.4

99
96.1
100

99
100
100
100

97.9

100

97.
99.

[= I~}

99.1
100
100

97.5

100
99
99.7
98
99
99
99.9
97.6
93.2
99.9

100
99
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HEBEERAA 0% #HAY

T T -
Comman name | Use* \ Chemical name PF;;;)’
Tamaron I O, §-dimethyl phosphoramidothioate 98.6
TBPMC I 3-tert-butylphenyl-N-methylcarbamate 98
TCMTB F 2-(thiocyanomethylthio)-benzothiazole 100
Terracur-P I 0, O-diethyl O-4-methylsulphinyl phosphorothioate 97.4

| Terrazole F S-ethoxy-3-trichloromethyl-1, 2, 4-thiadiazole 98.6

Theophanate-methyll F 1, 2-di-(3-methoxycarbonyl-2-thioureido) benzene 100
Thimet I 0, O-diethyl S-cthylthiomethyl phosphorodithioate 90.6
Torak 1 S-2—ch10r0—l—phthalipidoethyl 0, O-diethyl phosphorothiocate 88.7
TOK o 2, 4-dichlorophenyl 4-nitrophenyl ether 99.9
Volaton I O-a-cyanobenzylideneamino 0, O-diethyl phosphorothioate 98

. X-52 H 2,4-dichlorophenyl-3-methoxy-4-nitrophenyl 99.5
Zincofol F cis-N-((1, 1, 2, 2-tetrachloroethyl) thio)-4-cyclohexane combined 99.3

with zinc & copper .

* F: fungicide H: herbicide 1I: insecticide
Common | Che ica.l name | Use | Ch'emical structur
name m : | | ucture
DIQEP "‘-_-i;‘tit;romoch]oropropane 7 i Fu CH;BrCHBrCH,ClI
Surflan 3, 5-dinitro- N¢, N*-dipropyl sulfanila- | 0 CI:QH'f—‘IF\TkCgH?

mide j ‘
| N02m~N02
Y
| IR
i |
e S S NH: o o
Terrazole  5-ethoxy-3-trichloro-methyl-1,2, 4- F ]
thiadiazole C.H;0C N
I I
| ‘ N —C—CCl;
TOK | 2,4-dichlorophenyl-4-nitrophenyl ether - H ! /Cl
‘ ! ‘ . . ! /A
’ c1—< \>ﬁ0—</ Y_No,
‘ — —
X-52 | 2,4-dichlorophenyl-3-methoxy-4-ni- H Cl OCH,
; trophenyl ether i :
| ! cp{ \ o_</ VNo,
i . B L A .
- Zincofol | cis-N-((1, 1, 2, 2-tetrachloroethyl) thio) F | C?
' ~4-cyclohexane combined with zinc ’ PAVAN Cl C1 7n
. | L]
- & copper - N—S—C—C—Hy &
| . . | |
e/ cr ¢ Cu
' I
| | !

#&. Salmonella/mammalian microsome mutagenicity test + BT

@ —
ERMZ R R MBS, ,

Fig. L. Chemical structure of pesticides inciting positive reponses in the Salmonella/
mammalian microsome mutagenicity test.
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Table 3. Pesticides in-citing positive responses in the Salmonella/mammalian
microsome mutagenicity test employing Salmonella typhimurium
TA100 & TA98 as Testr Strains
=l 1 g ; : # B
T % oM & oo No.of Revertant S—
Resticides ‘ ’I,A]OO I . . 1 Agg, [
LS| S HEDe | =59 K9 | SO
DBCP (10 sig; 100 zg) o2 | a0 60 110
Sutffan (300 zg) 138 103 | — — - —
| Terrazole (400 zg) b ¥ A - - | =
"1 TOK (100 s8) 230 | 324 288 — — | —
X-52 (300 z2g) | 89 97 — - —
Zincofol (0.2 2g) SRV A — | — - — | —
BB B 2 B TR B W P I R (B S B R O R o
1,800+ 140
8 —— —5—9 mix ’-
#——s +5-9 mix Ve 120k P
1,500 F o—.—s 159 mix (p) pd & A N
. e w2 10} s TN
ﬁ = e G // SN
=y - w E 4 ™
; ~ o= R -
B o - |
T V4 ot |E /f
&5 s - F aok A . .
z Y P ) o= =8 —5-9 mix
e 600 b / /// !l."" T 59 mix
‘,_/ 20 [
/ " ';'
1 S / 200 400 600 500
!/. Microgram of DBCP
w0 Bl @K DBCP Setikifs
?‘-licrﬁgratil of)LJ.‘)BCE' i—%‘é‘ }i}n@ s 5’?—
B= #4a% DBCP »Z#RFEE ~ Fig. 3. Mutagenic Effect of DBCP on TA98.

wek et A TAL00 2 4 ¥
. B ¢h &%
-*Fig. 2. “Mutagenic BEffect of DBCP on TA100.

B » DBCP A ZER B SR HERH® -
TRE—FAZERRRE » AR ARk S-9
mix R SRR EN A o

PEm Terrazole ZEEiBEEREH TAL00 I
FHE AR » hERERMA S-9 mix FEH
LLERINGEZ #%S « T Zincofol FMEIEEE NFENFEIR
HEFEREPE » TATE AR mEE RS 0 » I3y

FERHE iy - R RS a2
74 Difolatan FI Zn, Cu ¥&SWK2#H& 4 »
Difolatan &1 Captan {2 {b&4y » HFERHE
AREHREGEREB Y o

BER Surflan EHEZE 200 ug Ko fiE
TAL00 - RIH 2B UG n—f% - hIHWR
HuA S-9 mix FIEEIMGEES 0 MAIEE
E 300 pg By ERBEEAKRARZ 17 54
TR R A B G Bl e B '

BEH TOK B X-52 #hf B A (RE
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m) » TFEERLE TAL00 LB Zesiik » hfEH:
HWREMA S-9 mix Hffdist » AU TOK Br
ST emE S » TOK K X-52 2 ke
RREASNE SR E T2 R WA SR - E5
HE—SER o

|
Common .
name ‘ Chemical structure
TOK o .
Qw< >om< >—NQ
_— /oCH,
o
Goal o OCZH
oo
Blazer COONa
F3c< > < >—NO;

B g A A A2 AR )
Fig. 4. Four Herbicides with Relative Closed
Chemical Structure.
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BORME RS ERERER PR  BEAA
AR BT bR
BRI o 5+ Captan ¥, {L-£451n Captan, fol-
pet; Difolatan 7 SF#EEHHED » HMH5LE
e 2 1 I R IR IR » Zincofol JUR: Di-
folatan 2 FA—HN » HAEREKZHR T
AR » JETTEE 2 B ik TG S HE DU DR o

Terrazole, surflan, X-52 fFlt—F b &
Bl as 2 AR AT EUE D7 BT Rk —5F
2 EEIHR » BRI — a2 etk gl — %
YA BRI A2 BB S TR R
FrEVEFIAEm $LE 4 Lo 1% M5 TR R AR A — 2

MEEREAA BAE HEARM

MMENETR ©
B TOK, X-52 #REHR3E L Goal B Blazer
(HEMW) ERAHRERR « SRR HE
e EMRAERERERN » e WO HEE Y

IHER » A28 RV E— St > InAE i BORERE

Ly 2RMIEME A2 HEE  TTHHT AL

BB

158 P AT (b e BB » A
BN BB R T SRR B R R
R - E T HEL 4 A T AN B B3
Mo Ames [GRTRERIR A5 5 B I B 1
BB B2 0 5 (UR 4 SHE A D EE Y
BE AT M - R AR R R A
PEI2 1815 TS LB AR - SRR R ER
B M (R MR ERR Y B
# 0 RASAY 5 HAE M LETEH A
RA L3 S 0 5 (U 1 b3 >
5 B R 4 25 A B SR R A B 3 o

2 £ X W
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Screening of Pesticides for Mutagenicity in the Microbial System

II. With Mammalian Microsomal Activation

Chii-Ling Jeang and Gwo-Chen Li

Plant Protection Center

Abstract

80 pesticides (including 23 fungicides, 13
herbicides and 44 insecticides) and 3 pesticide
metabolites were studied to determine their ca-
pacity for inducing mutation with the Salmonella
/mammalian-microsome mutagenicity test as de-
veloped by Ames er al.

Results indicated that: (1) three herbicides-
surflan, TOK, X-52 and one fungicide-terrazole
were mutagenic on strain TA100, and their mu-
tagenic capacity was not changed in the pre-

sence of liver microsomal fraction; (2) the ne-

matocide-DBCP was mutagenic on both strain
TA100 and TA98, and the mutagenic capacity
was increased in the presence of liver microso-
mal fraction after pre-incubation; (3) the fun-
gicide-zincofol was mutagenic on strain TA100,
and the mutagenic capacity was decreased in the
presence of liver microsomal fraction.

Further studies are underway to combine
this assay with other short-term mutagenicity
tests as a buttery of tests to run on the pesticide
applied for registration in Taiwan.





