
APPENDIX 1

SUMMAY TABLES OF
GENETIC AND RELATED EFFECTS



Summary table of genetic and related etTects of chromium compounds

Nonmammalian systems Mammalian systems

Prokar- Lower Plants Ins ln vitro
ln vivootes eukaotes

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

A

CrI II) compounds

Chromic chloride (CrIi.6H20)
+1 +1

+ +1
Chromic actate (CrCHiCOO)¡)
?

Chromic nitrate (Cr03)¡.9H20+ _ +1 +1+ +'

Chromic sulfate (Cri(SO.)¡-4H20)

Chromic potasium sulfate (CrK(SO.)i.(2H20)
+1

Chromium alum (Cri(SO.))h.K2S0..H20)
+

+
Neohromium (Cri(OH)S0..NaiSO..H20)

_1 +1

Chromic oxide (Cr203)
_1 +1 ?

Chromite ore (Cr20i.Fe203.Ah03.Si02.CaO)

(+)

Cupric chromite (Cr20i.2C0)
(+¡ (+)

+1
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Chromium compounds (contd)

Nonmammalian systems Mammalian systems

Prokar- Lower Plants Inscts ln vitro ln vivo
otes eukarotes

Animal cells Human cells Animais Humans

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

Cr(V) compounds + + +1

Potasium dichromate (K2Cr207J

+ + + + +1 + +1 + + + + + + + + +1 +1 +1 + + + +1

Soium dichromate (Na2Cr207.2H20l

+ + +1 +1 + + +1 + +1

Ammonium dichromate (N)¡Cr207l

~+ ~
Potasium chromate (K2CrO.l tr
+ + _1 + +1 + + - 1 ? + + + +1 + Z

USoium chromate (Na2CrO.J ~
+ + + +1 + + +1 +1 ~
Ammonium chromate ((N)¡CrO.l ..
+1 +

Chromium trioxde (CrOil
+ + +1 _1 ? +1 -1 +1 + + +1 +1

Calcium chromate (CaCrO.l

? + +1 +1 +1 + + + + + +1 +1 +1 +1 -
Strontium chromate (SorO.l

+1 +1

Zinc yellow (Zn(CrO.)-Zn(OH)¡ + 10% CrOil

+ + +1

Zinc chromate (ZncrO.J
+1 +1 +1 +1 +1

Chromium orange (PbCrO..PbOl
+ + +1
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Chromium compounds (contd)

Nonmammalian systems Mammalian systems

Prokar- Lower Plants Ins ln vitro ln vivo
otes eukarotes

Animal cells Human cells AnimaIs Humans

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

Molybdenum orange (Pbr04.PbS04.Si02.A\i03.PbMo04)

+1

Barum chromate (BaCr4)
1

+ +1

+1

Lead chromate (Pbr04)

(+) (+)1
Chromium yellow (PbCrO..Pb04.SiOi.A\i03)

(+)1
Chromyl chloride (C\icrOi)

+

Otber Cr compounds

Chromous(II) chloride (Creii)
+1

Chromium(O) cabonyl (CrCO).)

_1 _1

(+)1 _1
(+)1 +1 (+)1 +1+ + +

+ +1

_1 _1 _1

A, aneuploidy; C, chrom05mal aberrtions; D, DNA damage; DL, dominant lethal mutation; G, gene mutation; L inhibition of intercllular communication; M, micrnuclei; R, mitotic recombination and
gene conversion; S, sister chromatid exhange; 1; cell trnsformation
ln completin the tables, the fo//owing J)mbo/s indicate th cons of th Worling Group with re to the rets for eah endpint:
+ considered to be poitive for the spefie endpoint and level of biologcal complexty
+ 1 considered to be poitive, but only one valid study W8 avalable to the Workng Group

( +) results were avalable only for products contaminate with tr of Cr(VI)
( +) poitive when arificially solubilze in acds or alkali

considere to be negative

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

? considered to be equivol or inconclusive (e.g., there were contradictory reults frm different laboratories; there were confounding exure; the reults were equivol)
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Summary table of genetic and related effects of nickel compounds

Nonmammalian sytems Mammalian sytems

Prkary- Loer Plants Insets ln vi ln vivo
otes eukaryotes

Animal cells Human cells Animais Humans

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

Metallc nickel
+1 _1

Nickel oxdes
~_1 + _1 +1 ~Nickel sulfide (amorphous) tT

Nickl sulfde (crtallne) a
+1 +1 +1 -+ + +

;xNickl subsulf ~+1 +1. + + _1 +1 +1

Nicel chlori

? - tl +1 - + + + + +1 +1 _1 + _1

Nicl sulfate
+1 +1 +lb + +1 + +1 _1 + +1 +

Nicl nitrte
_1 _1 - _1

Nicel actate
+1. _1 + +1

Nicl canate
+

Nicel subslenide

+1
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Nickel compounds (contd)

Nonmammalian sytems Mammalian sytems

Prokaiy- Loer Plants Inscts ln vitr ln vivo
otes eukaiyotes

Animal cells Human cells Animais Humans

D G D R G A D G e R G e A D IG IS lM le lA IT II D IG IS lM le lA IT II D 1 GIS 1 Mie 1 DL 1 A D IS lM le
Nickelocne

_1

Nickel potaium cyanide
+1

A. aneuploidy e, chromosmal aberrtions; D, DNA damage; DL, domillntiethal mutation; G, gene mutation; l, inhibition of interceHular communication; M, micronuclei; R, mitoiic recombination and gene conversion; S, sister
chromatid eiihange; 1; cell transformtion
ln compktig th taks, th follg sy/s incau th cOlUenss of th Worlg Group wi regad lO th resullS for eoch endin:

+ considered to be potive for the spefic endpoint and level of biologcal compleirty
+ 1 considere to be potiv, but only one valid study was available to the Working Group

considere to be negativ
considere to be negativ, but on one valid study wa available to the Working Group

considere to be equivoc or inconclusive (e.g., there wcre contradictoiy results !rm different laboratories; there were confounding eiiure; the reults wcre equivocl)

"Negative result in one study for unbeuled DNA sythesis

~egative reult in one stud for gene mutation to ouabain reistace in Syrn hamster embry cells

'Negative reult in one study for diferential toxicity in Escliricl col
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Summary table of genetic and related efTects of welding fumes

NonmJlmnuliJln sytems Mamalian sytems

Pr- Lor Plants Insts ln vitro ln vivoryte eukate
Anma cel1s Human cells Animais Humans

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

Weklng fumes frm mild stel
MIO

?;
_1 - _1 _1 _1 -

MM
~_1 + +1 _1 _1 - tTWelding fumes frm stainle stel

? _1 ? ZMIO
V-_1 + + + +1 _1 - ~MM ,.+1 + ? + + +1 +1 _1

Weklng fumes frm mild stel or cat irn with nil-rich e1e
_1 _1 _1 +1 _1

A. anuploid C, cbrm09ma aberrtins D, DNA damage; DL, dont Ietba mutation; G, gene mutation; L, inhibition of intercllular communication; M, micronuclei; R, iitotic recmbination and gene conversion; S, sister chro-
matid e:rhage; 'I cel1 trormtion
ln comktig lM Ilks, lM lollg sy incll lM COll1I 01 lM Worg Group wi regad to lM reSU/L' for each endin:

+ consdere to he potive for the speifi endpoint an level of bioogcal complexity
+ 1 coD8ere to be potie, but onl one valid stu wa avalable to the Working Group

consdere to be negati
considere. to be negatie, but onl one valid study was avble to the Working Group

? considere to be equioc or inconclusive (e.g., there were contractoiy reults trom dierent Iaboralories; tbere were confounding expures; the reults were equivocl)
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