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ot W] tjs] AEAo] lE 2-carbomethoxy-4-chlorodiethyl phosphate® Alsofo 2 7|wdd 240z Hold4
AF, & FAAEAEAN], Gl & AMNPE STt Salmonella typhimuriume 0189 EAE AWl A
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Azl o] A& n)xA ¢kgrow, CHLAZO| thd HETEAL EMEM R o|A LCxo] 200 pg/mio]Yo. 22 200
1.8/l S HIFEE FH2, TE4Z FAAORAHE AAG Z3} 2007 100 pgmlolX o FAEIL Yehgont ¢
o7 BAYAE gk 2-Carbomethoxy-4-chlorodiethyl phosphate7} ICR w}-$-222] ZFA Eof H)X= Ge-S g}
7} 9 ANG AN RANE SAUE, FUE D AFEREAE ToA PCE L MNPCEY £880] B A
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ME 2 - Carbomethoxy - 4 - chlorodiethyl phosphates= 5 - chloro
salicylic acidE %3 f{}%i stol A= don, BiEo
sope] AEe wwe AU ohzA A4 & U@ AEdel $ide Axctoz ARE sh5Hol
Be gyhibe oz Qg Age ek ) A+ EAo|t} 2 - Carbomethoxy -4-chlorodiethyl phosphate
o £QHE AIZHE ok 10~200] 3, AR HIE 200 T 4855 TS o AL EFEE £F T2
~30099) HJeot HY o A FEL 139~ 1395 AAZge) BAHAL, FAETEAL B S4B I=A
o= v Wopa §vhGesth, 1990). F AEE 9 9] LDsxo] 2t2} 715 mgkg, 2,000 mg/kge]doln] 4]
M FASAT wWol9A T & It Wl T EA0 0 my e o3 AeR HaHUCET A

5o AR Bl QWAL AW F wopozy WA, 1994
o 7 ARE FAsA Ar} (Ashby, 1986, FFFAE o] A|&o| M= 2-carhomethoxy-4-chlorodiethyl phosphate
5], 1992). 7b Q%Y FAEAY wAE 4TS Bk fdt
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37, @44 28 DNA Tl ofd 43$ F=
4y 7 ez Agdtel AREAY fA54

HWrrsta O Adg EdE #d4S 4Frin ¢

L o83 {AA BAEAWMo|A|Y, chinese hamster
lung fibroblast M| XS o]-8-8 FMA | GAIE 1] w}

“

(Maron¥} Ames, 1983; Hayes, 1989). o ZEATLE o]£3 L2ANFE AXFY  2-
carbomethoxy - 4 - chlorodiethyl phosphateo]] tah WobA-S
* AsAR d&3ta Aoz ML 7hsAS BN
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2 - Carbomethoxy - 4 - chlorodiethyl phosphatex= ¥&31%
A TR soEHAA F4E A& DMSO
(Fluka. AG)o] A3 FEZ =9 ALE3lgon, FAU
Z E49 2- aminofluorene, sodium azide, mitomycin - C,
benzo [a] pyrene, 2 - nitrofluorene, ICR-191 F& Sigma
Chemical Co.olX T3t AHE8ITE T Hpe) UukA)
oFe. Sigma Chemical Co., #j*|%= Difco 2 Gibcool| A +
Yetgion Q9w Aok Azl FUstel ST

NBEE o ME

Aldd ARt Salmonella typhimurium TA1535, TA
1537, TA 100, TA 982 ZYPRAGAATY FASAH
2¥H 29 ¥gker, 1 438 54 E 1% 20
Zt @& Maron?t Ames (1983)7} AAIE B wz},
EA| @] A histidine 74, crystal violet 7+, UV
FA, A WA E AT EANE 59 A3 B4
golslaet. 4 de —70CE 52 & Ao=
A 10 m¢ nutrient brotho] AE3dle] 37°C A
W F7) el M 12412 wigste] Alfel] AR
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Table 1. Genotypes of the TA strains used for

mutagenicity test

Genotypes of TA strains

TA strains” ——
}hsthme LPS  Repair = R-factor
mutation
TA 1535  his G46 fa® Auvr BY
TA 1537 his C3076 tfa  Auvr B -
TA 98 his D3052 tfa Auvr B pKM 101
TA 100  his G46 fa  AwrB pKM 101

YAll strains were originally derived from S. typhimurium
LT2.

Orfa mutation;partial loss of the lipopolysaccharide barrier.
9auvr Bjdeletion of gene coding for the DNA - excision
Tepair system.

QAR A Hol A48 HEE chinese hamster lung
(CHL) fibroblast ccll2A, GAA F& 257)0n] HEF

7= 1577ttt ekl & 5% fetal bovine serum ( FBS,
Gibco)® 1%<] antibiotic - antimycotic-& ¢4 (100X 8-},
Gibco)E ¥ 33l Eagle’s minimal essential medium
(EMEM, Gibco)& AHE3}e], £3} & 3dA 5% CO,
g 378 37T wigIdA aga ATk WEE A
¥ 3~5Unit} 025% trypsin - EDTA ( Gibeo ) &8 A}
43t A FA}AT

Rat 2} S9 mix2] Z=H|

Sprague-DawleyZl FAAF <+ 200~250 g, 85%)l
FEUA} TAA G549 alochlor 12545 500 mgfkg]
A 13 By T4tk 5o 59A] AF €39
o3 wAste] A4S A& BHSY AL AA
g % 3uj9] 0.15M KCl §402 #Asegh o3&
9,000xgol A HAEsA Ao FFY 01 mE
nutrient agar WjA)o] =LEE 12A|7F wjFEt] FFHE
golstdet. olg o] dojl FAN(SY fraction)E A}
£8 g7A -0CAA BARE PGtk $9 mixe A
E AP AAd st A% 045 m AFHAZ o
et} AMg-ETh

= SeitHo| Al

2 - Carbomethoxy - 4 - chlorodiethyl phosphate2] ofjH] =
AAPM ZFE AL FEQ 400 pglplateFE Ful 2
2 597 28 AAstd QA 2 v ¢4 &
o zg $oH, 2 AAE A% (preincuba-
tion method)}& ©]&&e] AFH(13 mmx100 mm)o] zt
wokd 01 ml, AFER 01 m¢ E 02M Q4HgHE8
(PH 74) 0.5 m (WA BAZHAHE S-9 mix 0.5 ml)S
Yol £¢8% 3087 37CAA A-uigstdt 1 o
& top agar 2 mtS AHrhete] EFEI glucose FH H
gl HES] 37TAA 48X Mg F HAW
olgd #FFE 754 IAMAFVIE AFFc &
Hol Hete] & 3uj9 plated] FFAZ bl
Egdo] futg o] e Sujdizel B3| 2u) o]Fe]
e Jehlie] 83 &AY o) FHoz gYriay
.

o MAO| Al
2 - Carbomethoxy - 4 - chlorodiethyl phosphate] ojju] %A}



AN 200 pg/mel A oF 50% MERRS “*1]3}9&‘9
g EAFAE 200 pgmls HIFTEE 4 GAE Fu
228t &) 27 d FANRTFE s "1%‘3}
Atk FAF YA HE CHLHAEE 60mm U3 & =}
28 WA 1X107mL 2 F HES ] 397t wjod
T o5, 4 AEEAY FHUR B3 58 deeke
Hjgdor wiste] 247 ¢ wjkstach. 7w
AAl coleemid(Gibeo)E 1 MY EE Hedt T 247
¢ o st AR F A AzEe] 24470] HE
£ 39tk 025% trypsin-EDTAS Aelsld 15 mg 94
ol AXE 2 g 37T AAA(0.075M KCD) 10
meell & HEAIA 37C 2o 1587 WAjsta, 24
acetic acid, 3 : 1, vjv )O.2 33 A7 =
setolmg ARaGT: A4E sool=e 37 WY
o2 Azsd 5% gimsaBAlo] 1527 Qalale] WA
o2 #FgY. gz WAZE mitomycinC 0.1
wntd AHESIRon], Ase] e Fackies g
A2A gop, FAEA AR, DU 7
G4 mBoz PHsY BEAYLH, i A%
sl guAle) +4 olae WAART. dael Bhe
SuOlsol ™S4, S%old l0%rlweld SJpgoz
gelgon Jolge) oldelud FUNE PHoz B
Bt SE GEAAA RE B2a0) BHHAG

(methanol :

\_

& Aro] AHE ICR wH2(FE)E & 23+1
C, §% 55+5%, 7] 10~183)/A1ZF, e 1242
F71, £E 300~500 Lux®] AMSEAAM Zel7tuy|o)
& SAolA9] 1051212 ol AgasiT Azt A4
20E 7YY 2 TRAEE Aol FAAR
o, FEre FEES ARTFaAd
A HEZY 2 - carbomethoxy - 4 - chiorodiethyl phosphate
© SFF7IR 594 Roldgtt Fage oul F
J A @23 LDso] 700~800 mgkg o]fox
00 mgkgs HuFEzae Ful 22 ST, F7
BT BRog o AFsAth. &l tzEA
SFT71ES 20 mijkg, $A hZE AL mitomycin-
] =9 2 mgkg Folagch
A B Sl
» ¥ FHE 05 ml
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%4 E4 2-carbomethoxy-4-chlorodiethyl phosphate®} A=A By} 55

fetal bovine serum(FBS, Gibco)g FU3 1 miFAF7)(23
gauge FANE AYstd 24E AHn FRHAS
1,000 mpmolA SEIF ATt FAAE AAT
T JAE 25E g2EHE gIor A% FH
wﬂl A A A &etolsd Hol=d & =%
I FINFAAA FEE] AN F dEgd 5§

ST

ARGk T4 Eeel=8 AEAA 5% Gimsaolo]
087 F4FH, eM F B 43 19 438
2

?"ﬂ T3 Hl’—‘%?ih- o7lw°ﬂ}\1 AZAA 1,000:9] 3
818 1) B (Zeiss Axiolab®) 0.2 Schmid £(1975)9) Wl o)
meh ARadn. A%e BAE Hex AT 100
Aol HBFAN ThIAH @ (polychromatic erythrocyte,
PCE)9} % %414 ¥ H{normochromatic erythrocyte, NCE)2)
HIE F3lal oAl 1000708 i HEFFAAN 4
S A d4¥gAd A EF(micronucliated  polychromatic
erythrocyte, MNPCE)®] S8RIEE Fatgich AlFA &
e )= AE AR 1pRRY B2 bsd Wl
Az 9o U fAAEe 45 daye) 5T
Ae A

2n o1&

Djd=2 0|88 SHEH0| Al™
AdEA¢ 2 - carbomethoxy - 4 - chlorodiethyl phosphate
9 EAEAHol AgES% AP %t

RE FogFolA AW FF TAB, TAIN, TAIS3S

2 TAIS370] i3t EAS Mo Hass
(1982)0] AAF AABAESAH] °l°*°‘11
WETEH AR vegth v ko B2

Zt NEsEAA F 204 BE uie} zEe] AU
o] Fufjel A 9 wje] o] FESE VERGIL
o}z+e- A= 2 - carbomethoxy - 4 - chlorodiethyl phosphate
7t 7R G G7IMEY Aot °37]’\1°§°ﬂ*14
oo g Wol7t fEEA gete AS visid,
TAZ} ot 2eEA e EAY A ﬂmg}o“‘/]’

PN ﬂllﬂ djo
O A rlo ox o

CHLAMZ FE 0|23 MAo|A A&
Ao AP Al F= HAE AT AX =4

AT a0 AP Wro] ARskgth AEs
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Tabele 2. Reverse mutagenic effect of 2-carbomethoxy-d-chlorodiethyl phosphate(CMCP) in preincubated with S.

typhimurium (Mean+S.D)
c i Dose S-9 Number of revertant colony
O] .
pou (ug/plat) mix TA1535 TA1537 TA98 TA100
DMSO 504 - 12£1 7+1 37+10 111+6
CMCP? 400 - 1316 8+5 32+4 150+ 14
200 - 16*1 §+2 249 141+14
100 - 17+7 7+3 2+6 138+19
50 - 1344 743 2542 13149
VA 25 - 166 8+2 2742 13110
ICR191 15 - 52+11 . - 3144138
2-NF? 1.0 - - 2870+139 - -
1.0 - ; - 624+1 -
DMSO 500 + 9+4 542 - 103 %15
CMCP 400 + 543 412 - 68%5
200 + §+1 3+1 - 82+19
100 + 8+1 4+1 - 103%15
50 + 7+1 3+1 - 81+18
25 + 8+1 4+1 - 93+2
2-AF? 10 + 30+7 21£10 - 585+12

CMCP: 2-Carbomethoxy-4-chlorodiethyl phosphate, "SAZ : Sodium azide, “2-NF : 2-Nitrofluorene,

9_AF : 2-Aminofluorene.

Table 3. The results of chromosome aberration test by 2 - carbomethoxy - 4 - chlorodiethyl phosphate (CMCP) in

chinese hamster lung fibroblast cell treated for 24 hours

Frequencies of aberrant cells

Compound Dose Treatment Normal Scored

(mg/me) time (hr) cg?  cb”  cte®  esg®  cst? cells

Control 24 2 98 100

CMCP 0.2 " 2 1 1 96 100
0.1 " 5 1 94 100
0.05 " 1 1 98 100
0.025 " 2 1 97 100

Mitomycin-C 0.1 z g/ml : 9 7 24 3 2 55 100

a')ctg:chromatid gap, Petb:chromatid breakage, “cte:chromatid exchange, d)csg:chromosome gap, 9csb:chromosome breakage.

A Z# CHLHES EMEMHA oA 2-
carbomethoxy - 4 - chlorodiethyl phosphate®} LCsp& 200 4
gntolglong GAF oA H HelFEE 200, 100,
50 282 25 pgmlE A REYT

AaA oY N A ¥ 30M HE upg) go] &
A HZEAQ] 5518 FA4F FoME chromatid
gap©] 2, chromatid breakager} 1M ¥4 uehyton], kA
2 EAQ] mitomycin - C7} A&l ¥ FoA4E chromosome
4 chromatido| X Thekgt o]abe] Uehy 3 F(1991)0)

AP Aae FAHE 50% oY w2 £8&E B
™, AYEAS] 2-carbomethoxy-4-chlorodiethyl phosphate
OFHE EHEo] 200 F 100 pgmbel A A7 4 &
5% =2 YR 1 olate] sxdME  FMF )Y
ZHE0] 3% oFEAN AALYE FEOE ET
)¢} £& AnE 2-carbomethoxy-4-chlorodiethyl  phos-
phate 7} ¥ FEAME FMA JFE YA Yge
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o922 2 - carbomethoxy - 4 - chlorodiethyl
phosphate®] 281217 A3} Fash o] &4 HzEA
STF7E 5979 MNPCEE 7T 0201008 2 B}
0.1020100)3, 3 HY7E PCE 288 AT
BARA oA 247 05544001 2 058310018 Vet
Wi, FAANZEAQ  mitomycin- C X]2]F2] MNPCE
B B3% Lol A7 0834040 2
50510155 UYepilom PCE 8 &L H75A 2
A 04952001, E}FA oA 0495100322 viehgt
ot AlFE4<] 2 - carbomethoxy - 4 chlorodiethyl phosphate
9] MNPCEE 023+005~0.10+0.08 0] 9gom,
PCEYA] 0.4612001~0.582+0018 o) e} o)k
22 43 Bemning $(1992)©] mitomycin - Col] ts] 2
28 483 S5 BAA NP2AS DA
webA] 2 - carbomethoxy - 4 - chlorodiethyl phosphatee] ©f) gt

28NY 23 AR 23 A4 02% Wlols] W
of AAWA Q) HolE orle B ohd
Ao2 W EA.
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Detection of micronuclei after exposure to mitomycin-C,

Table 4. Effect of administration route and concentration of 2-carbomethoxy-4-chlorodiethyl phosphate(CMCP) on

MNPCE ratio and PCE/(PCE+NCE) in male mouse bone marrow (Mean*S.D)
Per oral Intraperitoneal
Compound Dose
(ng/ke) MNPCE PCE/ MNPCE PCE/
ratio”(%) (PCE+NCE”) ratio(%) (PCE+NCE)
Corn oil 20mé 0.15£0.05 0.497+0.02 0.151£0.05 0.469+0.02
200 0.15£0.05 0.455+0.01 0.20£0.00 0.520+0.01
100 0.101£0.00 0.449+0.01 0.50+0.20 0.570+0.01
50 0.40£0.00 0.458 £0.02 0.2510.05 0.5571£0.02
25 0.25+0.05 0.444+0.05 0.30+0.00 0.548 +0.02
MMC? 2 1.15+0.15 0.402+0.01 5.75+0.65 0.49310.01

“MNPCE(%) :Micronucleated polychromatic  erythrocytes/1000  polychromatic  erythrocytes, NCE:Normochromatic

erythrocytes, “MMC:mitomycin-C.

Table 5. Effect of administration route and concentration of 2-carbomethoxy-4-chlorodiethyl phosphate on

MNPCE ratio and PCE/(PCE+NCE) in female mouse bone marrow (Mean*=S.D)
Compound Dose Per oral Intraperitoneal
(mg/kg) Mnl_’Ca}E(%) PCE/PlgIE MnPCE(%) PCE/PCE

ratio +NCE ratio +NCE

Cornoil 20mé 0.20+0.08 0.54410.01 0.10X£0.10 0.582+0.01

CMCP 200 0.23+0.05 0.582+0.01 0.15+0.05 0.504+0.03

100 0.23+0.05 0.543+0.01 0.25+0.05 0.461+0.01

50 0.17+0.05 0.550+0.01 0.25+0.05 0.5510.01

25 0.10+0.08 0.491£0.03 0.15£0.15 0.476+0.01

MMC? 2 0.831+0.40 0.495+0.01 5.05%+0.15 0.495+0.03

¥ MNPCE(%) : Micronucleated polychromatic erythrocytes/1000 polychromatic erythrocytes,
NCE : Normochromatic erythrocytes, ¥ MMC : mitomycin - C.
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Mutagenecity evaluation of insecticidal 2-carbomethoxy-4-chlorodiethyl phosphate in short-term bioassays

Je-Bong Lee, Ha-Jung Sung, Mi-Hye Jeong, Oh-Kyung Kwon, Hae-Keun Lee, and Young-Koo Kim(Pesticide Safety Division,
National Institute of Agricultural Science and Technology, RDA, Suwon 441-707, Korea)

Astract : For evaluating the mutagenic potential of 2-carbomethoxy-4-chlorodiethyl phosphate, three different short-term
mutagenicity tests were used ; Salmonella typhimurium preincubation assay with and without rat liver microsomal activation,
chromosome aberration test in cultured chinese hamster lung fibroblast cell and in vivo micronucleus test in male mice bone
MAarrow. In Salmonella  typhimurium teverse mutation assay using TA98, TAI100, TAI535 and TA1537,
2-carbomethoxy-4-chlorodiethyl phosphate did not show any mutagenic response in the presence and absence of S9 mix. It
did not induce any significant structural chromosome aberrations in the absence of metabolic activation. In micronucleus test
using ICR mice, the frequency of micronucleated polychromatic erythrocytes (MNPCE) increased in bone marrow cells
treated with positive control, mitomycin-C, but 2-carbomethoxy-4-chlorodiethyl phosphate did not increase micronucleated
polychromatic erythrocytes. These results indicate that 2-carbomethoxy-4-chlorodiethyl phosphate does not show any positive
responses in short-term genotoxicity assays.

* Corresponding author



