
APPENDIX 1

SUMMARY TABLES OF
GENETIC AND RELATED EFFECTS
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Summary table of genetic and related effects of aldicarb

Nonmammalian systems Mammalian systems

Proka. Lower Plants 1 nseets ln vitro ln vivo
ryotes eukaryotes

Animal cells Human cells AnimaIs Humans
D G D R G A D G C R G C A D A

+ +' + +'+'

A, aneuploidy; C, ehromosmal aberrations; D, DNA damage; DL, dominant lethal mutation; G, gene mutation; L inhibition of intercellular communication; M, micronuclei; R, mitotic rembination
and gene conversion; S, sis ter chromatid exehange; T. cell transfonnation

ln completing the tables, the following symbols indicate the consensus of the Worlâng Croup with regard to the reults for eah endpint:

+ considefed 10 be poitive for the specifie endpoint and level of biological complexity
+ i considered to be poitive, but only one valid study wa avalable 10 the Working Group

considered 10 be negaiive

-' considered to be negaiive, but only one valid study wa avalable to the Working Group

considered 10 be equivocal or inconclusive (e.g., there were contradietory results from different laboraiories; there were confounding expures; the results were equivol)
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Summary table of genetic and related effects of chlordane

Nonmammalian systems' Mammalian systems

Proka- Lower Plants Inseets ln vÙro
ln vivoryotes eukaryotes

Animal relis Human relis Animais Humans
D G D R G A D G M C R G C A D

A
+1 +1

+ +'+

A, aneuploidy; C, ehromosmal aberrations; D, DNA damage; DL, dominant lethal mutation; G, gene mutation; L, inhibition of interrelIular communication; M, mieronuclei; R, mitotie recmbination
and gene conversion; S, sis ter ehromatid exehange; 1; relI transformation

ln compleiing ihe iables, the fol/owing symbols indicate ihe consens of ihe Worlirig Group wÙh reard 10 ihe rets for eah endpoini:

+ considered to be poitive for the speifie endpoint and level of biological complexity
+ 1 considered to be poitive, but only one valid study wa available to the Working Group

considered to be negative
_1 considered to !Je negative, but only one valid study wa avalable to the Working Group

considered to be equivocl or inconclusive (e.g., there were contradictory results frm different laboratories; there were confounding expures; the results were equivocl)

"Sis ter ehromatid exchange in fish in vivo: +'
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Summary table of genetic and related effects of heptachlor

Nonmammalian systems
Mammalian systems

Proka. Lower Plants Jnseets ln vitro
ln vivar'jotes eukaryotes

Animal cells Human cells AnimaIs Humans
D G D R G A D G M C R G C A D

A
-1 +1 +1 + +1 + +1

A, aneuploidy; C, ehromosmal aberrtions; D. DNA damage; DL, dominant lethal mutation; G. gene mutation; J, inhibition of intercelluJar communication; M, mieronuclei; R, mitotie recmbination
and gene conversion; S, sis ter ehromatid exchange; T, cell transformation

ln campleting the tables, the fo/lowing symbols ;ndicate the consnsus of the Worlâng Croup with reard to the reuJts far elUh end 

point:+ considered to be poitive for the speifie endpoint and level of biological complexty
+ 1 considered to be poitive. but only one valid study wa avalable to the Working Group

considered to be negative

-' considered to be negative, but only one valid study wa avalable to the Working Group

considered to be equivocl or inconclusive (e.g., there were contradictory results from different laboratories; there were confounding expures; the rcsults were equivocl)
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Summary table of genetic and related effects of DDT

Nonmammalian systems Mammalian systems

Proka- Lo_r Plants i nseets ln vitro ln vivo
ryotes eukarotes

Animal cells Human cells Animais. Humans
D G D R G A D G C R G C A D A

+1 + + ?1

A aneuploidy; C, ehromosmal aberrtions; D, DNA damage; DL, dominant lethal mutation; G, gene mutation; i, inhibition of intercellular communication; M, mieronuclei; R, mitotie recmbination
and gene conversion; S, sister chromatid exchange; T. cell transfonnation

ln completing the tables, the fo/Jowing symbols indica/e the consns of the Worling Group with reard to the rets for eah endpoint:

+ considered to be poitive for the specifie endpoint and level of biological complexity
+ 1 considered to be poitive, but only one valid study wa avalable to the Working Group

considered to be negative
_1 considered to be negative, but only one valid study wa avalable to the Workng Group

considere to be equivol or inconclusive (e,g., there _re contradictory results £rom different laboratories; there _re confounding exures; the results _re equivocl)

"Spenn morphology, ?; Gap junetional area reduction, + '; Mou host-mediated asay, _
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Summary table of genetic and related effects of para,para 1 - TDE

Nonmammalian systems Mammalian systems

Proka. Lower Plants Insts ln vitro
ln vivoryotes eukaiotes

D G D R G A D G C R G
A

_a +'

A, aneuploidy; C, chromosmal aberrtions; D, DNA damage; DL, dominantlethal mutation; G, gene mutation; l, inhibition of intercellular communication; M, micronuclei; R, mitotie re;mbination
and gene conversion; S, sis ter ehromatid exehange; 1; cell transfonnation

ln completing the tables, the following symbols indicate the consnsus of the Worling Croup with reard 10 ihe reults for eah endpoint:

+ considered to be poitive for the speifie endpoint and level of biological complexity
+ i considered to be poitive, but only one valid study wa avalable to the Working Group

considered to be negative

-' considered to be negative, but only one valid study wa avalable to the Working Group

considered to be equivocl or inconclusive (e.g., there were contradietory results from different laboratories; there were confounding expures; the results were equivocl)

"Imers no! speeified

"Mouse host.mediated asay, .-'
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Summary table of geneticand related efTects of ortho,para 1 - TDE

Nonmammalian systems Mammalian systems

Proka- Lower Plants Ins ln vitro
ln vivo

ryotes eukarotes

Animal cells Human relis AnimalSb Human~
D G D R G A D G C R G C A D

A

_1 _1 _1

A aneuploidy;C, ehrom05mal aberrtions; D, DNA damage;Dl, dominant lethal mutation; G, gene mutation; 1, inhibition of intercellular communication; M, micronuclei; R, mitotie recmbination
and gene conversion; S,sister ehromatid exchange; 1; cell transformation

ln compieting the tables, the following symbols indice th cons of the Worling Group with red to th relS fot ea endpinr:

+ considere to be jXitive for the specifie end point and level of biological complexity
+ 1 consideredto bejXitive, but only onevalid study wa avalable to the Working Group

considered to be negative

_1 consideredtobenegative, but only onevalidstudywa avalable to the Working Group

.? considered tobe equivol orinconclusive (e.g., therewere contrdictory results from different laboratories; there were confounding exures; theresults were equivocl)

"Isomers not spefied

~ouse host,mediated asay, _1
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Summary table of genetic and related effects of para,para' -DDE

Nonmammalian systems Mammalian systems

Proka- Lower Plants Insets ln vitro
ln vivo

ryotes eukaryotes

Animal cells Human cells Animalsb Humans
D G D R G A D G C R G C A D A

1. +1 . + ?1 +1+

A aneuploidy; C. ehromosmal aberrtions; D, DNA damage; DL, dominant lethal mutation; G. gene mutation; 1. inhibition of intercellular communication; M, mieronuclei; R, mitotie recmbination
and gene conversion; S. sISter ehromatid exehange; 1; cell transfonnation

ln completing the lables. the fol/owing symbols indicaie ihe consensus of ihe Worling Group wiih regard 10 the reuJIs for ea endpint:

+ considered 10 be poitive for. the speifie endpoint and level of biological complexty
+ 1 con~idered to be poitive. but only one valid study wa avalable to the Working Group

considered to be negative

considered to be negative, but only one valid study wa avalable to the Workng Group

considere to be eauivol or inconclusive (e.g., there were contradietory results frm different laboratories; there were confounding expures; the results were eauivol)

"DNA reaTTangement in recombinant plasmid in Saccharmyes cereisia. +

~ouse host-mediated asay. .1
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Summary table of genetic and related etTects of deltamethrin

Nonmammalian systems Mammalian systems

Proka- Lower Plants Jnseets ln vitro ln vivo

ryotes eukarotes

Animal cells Human cells AnimaIs. Humans

D G D R G A D G C R G C A D A

_1 +1 _1 +' +'

A, aneuploidy; C, ehromosmal aberrtions; D, DNA damage; DL, dominant lethal mutation; G, gene mutation; J, inhibition of intercellular communication; M, mieronuclei; R, mitotie recmbination
and gene conversion; S, sister ehromatid exehange; 1; celltransfonnation

ln completing the tables, the following symbols indicate the consensus of the Worling Group with reard to the f'ults for eih end point:
+ considered to be poitive for the speifie end¡xint and level of bioJogical complexity
+ 1 considered to be poitive, but only one valid study wa avalable to the Working Group

considered to be negative

-' considered to be negative, but only one valid study wa avalable to the Working Group

considered to be equivocl or inconclusive (e.g., there \Vre contradictory results from different laboratories; there \Vre confounding expures; the results \Vre equivol)

"Spenn abnormalities, + 1
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Summary table of genetic and related effects of dichlorvos

Nonmammalian systems
Mammalian systems

Proka- Lor Plants InsclS ln vitro
ln vivo¡yotes' eukarotes

D G D R G A D G M C R G C
A

+ + + + +' + +' + +' ?' +' + + + + _1

A aneuploidy; C, chromosmal aberrtions; D, DNA damage; DL, dominant lethal mutation; G, gene mutation; J, inhibition of intercellular communication; M, micronuclei; R, mitotic recmbination
and gene conversion; 5, sister ehromatid exchange; T, cell transformation

ln compleiing ihe iahles, ihe fo/Jowing symbols indicale the consensus of the Worling Croup with regar 10 ihe reulls for eah end 

point:+ considered to be poitive for the speifie endpoint and level of biological complexity

+ ' considered to be poitive, but only one vaUd study wa avalable to the Working Group

considered to be negative

-' considered to be negative, but only one valid study wa avalable to the Working Grop

considered to be equivocl or inconelusive (e.g., there were contradictory results from different laboratories; there were confounding exures; the results were equivocl)

"DNA binding, +

lopenn morphology, ?I; DNA binding in vivo, _
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Summary table of genetic and related effects of fenvalerate

Nonmammalian systems Mammalian systems

Proka- Lower Plan ts Insets ln vitro ln vivo

ryotes eukaotes

D G D R G A D G C R A

.1 .1 + 1 +1+1 +1 +1 +1

A aneuploidy; C, ehrmosmal aberrtions; D, DNA damage; DL, dominant lethal mutation; G, gene mutation; 1, inhibition of intercellular communication; M, micronuclei; R, mitotie recmbination
and gene conversion; S, sISter ehromatid exehange; 1; cell transformation

ln completing the tables, the following symbols indicate the consensus of the Worling Group with regard to the reults for eah endpint:

+ considered to be poitive for the speifie endpoint and level of biological complexty
+ 1 considered to be poitive, but only one valid study wa avalable to the Working Group

considered to be negative

_1 considered to be negative, but only one valid study wa avalable to the Working Group

considered to be equivol or inconclusive (e.g., there were contradietory results from different laboratories; there were confounding expures; the results were equivocl)

'Sperm morphology, + 1
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Summary table of genetic and related effects of permethrin

Nonmammalian systems Mammalian systems

Proka- Lower Plants i nseets ln vitro
ln vivo¡yotes eukarotes

Animal cells Human cells AnimaIs Humans
D G D R G A D G C R G C A D

A

A aneuploidy; C, ehromosmal aberrations; D, DNA damage; DL, dominant lethal mutation; G, gene mutation; l, inhibition of intercellular communication; M, micronuclei; R, mitotic recmbination
and gene conversion; S, sis ter ehromatid exehange; T. cell transformation

ln completing the tables, the following symbols indicate the consensus of the Working Group with regard 10 the reults for eaih end 

point:
+ considered to be poitive for the speifie endpoint and level of biologieal complexity
+ i considered to be poitive, but only one valid study wa available to the Working Group

considered to be negative
_1 considered to be negative, but only one valid study wa avalable to the Working Group

.? considered 10 be equivocl or inconclusive (e.g., there were contradietory results from different laboratories; there were confounding expures; the results were equivocl)
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Summary table of genetic and related etTects of captafol

Nonmammalian systems Mammalian systems

Proka- Lower Plan ts Insets ln vitro ln vivo

¡yotes eukarotes

Animal cells Human cells Animais Humans

D G D R G A D G C R G C A D A

+1 + +1 +1 _1 ++ +1 + +1 +1 +1

A, aneuploidy; C, ehromosmal aberrtions; D, DNA damage; DI. dominant lethal mutation; G, gene mutation; L inhibition of intercellular communication; M, micronuclei; R, mitotie rembination
and gene conversion; S, sister ehromatid exehange; 1; cell transfonnation

ln completing the iables, ihe following symbols indicate ihe consensus of ihe Worlâng Group wiih reard 10 ihe reu/Is for eah endpoini:

+ considered to be poitive for the speifie endpoint and level of biological complexity
+ 1 considered to be poitive, but only one valid study wa avalable to the Workng Group

considered to be negative

_1 considered to be negative, but only one valid study wa avalable to the Working Group

considered to be equivocl or inconclusive (e.g., there were contradietory results from different laboratones; there were confounding expure; the results were equivocI)
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Summary table of genetic and related efTects of pentachlorophenol

Nonmammalian systems Mammalian systems

Proka- Lower Plants Insets ln vitro
ln vivoryotes eukaryotes

Animal cells Human cells Animais Humans
D G D R G A D' G C R G C A D

A
+ +1 _1

_1+ _1 +1 +1

A aneuploidy; C, chromosmal aberrations; D, DNA damage; Dl. dominant lethal mutation; G, gene mutation; 1, inhibition of intercllular communication; M, mieronuelei; R, mitotic rembination
and gene convernion; S, síster chromatíd exchange; 1; cell transfonnation

ln completing the tables, the follow;ng symbols ;nd;cate the consnsus of the Worling Group with regard to the reuJts for eah end 

point:+ considered to be poitive for the spefie endpoint and level of biological complexty
+ 1 considered to be poitive, but only one valid study wa avalable to the Working Group

considered to be negative

_1 considered to be negative, but only one valid study wa avalable 10 the Working Group

considered 10 be equivol or ¡nconclusive (e.g., there were contradictory results from different laboratories; there were confounding expures; the results were equivol)

.Spenn morphology test, _1
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Summary table of genetic and related effects of thiram

Nonmammalian systems Mammalian systems

Proka- Lo.wer Plants Jnseets ln yitro ln yiyo

ryotes eukaryotes

Animal cells Human cells AnimaIs. Humans

D G D R G A D G C R G C A D A

+ +, +1 ?' +1 + +1+1 +, +, +1

A, aneuploidy; C, ehromosmal aberrtions; D, DNA damage; DL, dominant lethal mutation; G, gene mutation; J, inhibition of intercellular communication; M, mieronuclei; R, mitotie rembination
and gene conversion; S, sister ehromatid exehange; T, celltransformation

ln completing the tables, the following symbols indicate the consensus of the Working Group with regard to the reults fo, eah end point:

+ considered to be poitive for the speifie endpoint and level of biological complexity
+ 1 considered to be poitive, but only one valid study wa available to the Working Group

considered to be negative

_1 considered to be negative, but only one valid study wa avaIlable to the Working Group

consideredto be equivocl or inconclusive (e.g., there were contradietory results from different laboratories; there were confounding exure; the results were equivocl)

"Sperm morphologytest, +
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Summary table of genetic and related effects of ziram

Nonmammalian systems Mammalian systems

Proka- Lower Plants Insets ln vitro
ln vivo

ryotes eukarotes

Animal relis Human cells Animais Humans
D G D R G A D G C R G C A D A

+' + _1 + _1 +1 _ +1 +1 +1 +1 +'

A aneuploidy; C, ehromosmal aberrations; D, DNA damage; DL, dominant lethal mutation; G, gene mutation; J, inhibition of intercellular communication; M, mieronuclei; R, mitotie rembination
and gene conversion; S, sister ehromatid exehange; 1; celltransformation

ln completing the tables, the following symbols indU:aJe the consns of the Working Croup with red to the reulls for each end 
point:

+ considered to be poitive for the speifie endpoint and level of biological complexity

+ ' considered to be poitive, but only one valid study wa avalable to the Working Group
considered to be negative

_1 considered to be negative, but only one valid study wa avalable to the Working Group

considered to be equivocl or inconclusive (e.g., there were contradictory results from different laboratories; there were confounding expures; the results were equivol)
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Summary table of genetic and related effects of atrazine

Nonmammalian systems Mammalian systems

Proka- Lower Plants Insets ln vitro ln vivo

ryotes eukarotes

D G D R G A D G C R G C A D A

_. +1 +1 +1 ?'+ + + + _1

A, aneuploidy; C, chrom05mal aberrations; D. DNA damage; DL, dominantlethal mutation; G, gene mutation; i. inhibition of iniercellular communication; M, micronuclei; R. mitotic recombination
and gene conversion; 5, sister chromatid exchange; 1; cell transformation

ln completing the tables, the following symbols indicaie the consensus of the Worling Group with reard to the reults for eah end point:
+ considered to be poitive for the specifie endpoint and level of biological complexity
+ 1 considered to be poitive, but only one valid study wa avalable to the Working Group

considered to be negative

-' considered to be negative, but only one valid study wa avalable to the Working Group

considered to be equivol or inconclusive (e.g.. there were contradictory results from different laboratories; there were confounding expures; the results were equivocl)

"Mouse, host-mediated asay. + 1

i.perm head morphological abnormality test, _1
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Summary table of genetic and related effects of monuron

Nonmammalian systems Mammalian systems

Proka- Lower PlanlS JnseclS ln vitro ln vivo'

ryotes eukaryotes

Animal cells Human cells AnimaIs Humans

D G D R G A D G C R G C A D A

+1 + +1 b +1 +1 + +1+

A, aneuploidy; C, ehromosmal aberrations; D, DNA damage; DL, dominant lethal mutation; G, gene mutation; J, inhibition of intercellular communication; M, micronuclei; R, mitotic recombination
and gene conversion; S, sis ter ehromatid exehange; T, cell transformation

ln completing the tables, the following symbols indicate the consensus of the Worling Croup with reard to the reulls fo, eih endpoinr:

+ considered to be poitive for the specifie endpoint and level of biological complexity
+ 1 considered to be poitive, but only one valid study wa available to the Working Group

considered to be negative
_1 considered to be negative, but only one valid study wa avalable to the Working Group

considered to be equivocal or inconclusive (e.g., there were contradietory resullS from different laboratories; there were confounding expures; the resullS were equivol)

"Sperm-head morphological abnormality test, + 1

bPolytene chromosmal damage
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Summary table of genetic and related effects of picloram

Nonmammalian systems Mammalian systems

Proka- Lower Plants Insts ln vitro ln vivo

ryotes eukarotes

Animal cells Human cells AnimaIs Humans

D G D R G A D .G C R G C A D A

+ +1

A aneuploidy; C, ehrom05mal aberrations; D, DNA damage; DL, dominant lethal mutation; G, gene mutation; l, inhibition of intercellular communication; M, mieronuclei; R, mitotie recmbination
and gene conversion; S, sister ehromatid exehange; T, celltransformation

ln completing the tables, the following symbols indicaJe the consns of the Worling Group with regard to the reults for =h end point:
+ considered to be poitive for the specifie endpoint and level of biological complexity
+ 1 considered to be poitive, but only one valid study wa avalable to the Working Group

considered to be negalive

_, considered to be negative, but only one valid study wa avalable to the Working Group

considered to be equivocl or inconclusive (e.g., there were contradictory results from different laooratories; there were confounding expures; the results were equivocl)
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Summary table of genetic and related efTects of simazine

Nonmammalian systems Mammalian systems

Proka- Lower Plants Insets ln viiro ln vivo
ryotes eukarotes

Animal cells Human cells AnimaIs Humans

D G D R G A D G C R G C A D A

+ , + +1 ?I?'

A aneuploidy; C, ehromosmal aberrtions; D, DNA damage; DL, dominant lethal mutation; G, gene mutation; l, inhibition of intercllular communication; M, micronuclei; R, mitotie recombination
and gene conversion; S, sister ehromatid exehange; T, cell transformation

ln compleiing ihe tables, ihe fo/lowing symbols indicate ihe consnsus of ihe Worling Group with reard 10 ihe reulls for eah endpoini:

+ considered to be poitive for the specifie endpoint and level of biological complexity
+ i considered to be poitive, but only one valid study wa avalable to the Working Group

considered to be negative

-' considered to be negative, but only one valid study wa avalable to the Working Group

considered to be equivocl or inconclusive (e.g., there were contradictory results from different laboratories; there were confounding expures; the results were equivol)
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Summary table of genetic and related elTects of trifluralin

Nonmammalian systems Mammalian systems

Proka- Lower Plants 1 nseets ln vitro ln vivo

ryotes eukarotes

Animal cells Human cells AnimaIs Humans

D G D R G A D G c: R G C A D A

+ +1 + + +1.1 .1 11 .1

A, aneuploidy; C. ehromosmal aberrations; D. DNA damage; DL, dominant lethal mutation; G, gene mutation; l, inhibition of intercellular communication; M. mieronuclei; R, mitotie recmbination
and gene conversion; S. sister ehromatid exehange; T, cell transformation

ln completing the tables, the folowing symbols indicate the consensus of the Wo,*ing Group with regard to the reults for eah end point:
+ considered to be poitive for the speifie endpoint and level of biological complexity
+ 1 considered to be poitive, but only one valid siudy wa available to the Working Group

considered to be negative
.1 considered to be negative, but only one valid study wa avalable to the Working Group

considered to be equivol or inconclusive (e.g.. there were contradietory results ~om different laboratories; there were confounding expures; the results were equivocl)
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