IPCS
UNEP/ILO/WHO
goodogod
Concise International Chemical Assessment Document
No.2 3,3-Dichlorobenzidine (1998)
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OO00OO000000Concise International Chemical Assessment Document(
No.2 3,3 -0J0O0000C0O0O0OO

aoo O

3,3 -00b00obogooooccabogoooboboobooobooboboooooboo
gboboooooboboboobooboboooobobobooobobgeesnnd
UboO0bOobObOATSSCROOOOOoOooesogooooooboboobobobon
oog

3,3 -00000000D00D0D000000D0D0DO0O0000000DD 19920 4000
0dddoooooogleed 0o oooooooooooo
0001930 0 0000000000000 DbOO00O0OOOnddinternational Register
of Potentially Toxic Chemicals) DO OO0 00000 DOOOOOODODOOODODOL9950 9
0000000ooo0o0oooooooooon

UoOo0oooooboDb1es00nog ATScROODOODoOIgnoooonoooooon
gbobogooobooboboooobobooooboboboobobobooboon
cickb000boboboooobobobOoobobOoDbOCICADD 1990 110 180
200000000Db0DO0ODLODOODODLDODODODbODODLDODODODODODbO
gbobobooboobobobooobobooiapes O 19930000000 3,3 -000
UbobooooobOoboboooboooboiacsc o481 cicabbgoooonon

3,3 -000000000ocCASOOOo-4-10 00 0doooooooooooooa
ooooad 3,3 -dichlorobenzidine dihydrochloride (C,HoN.C,O02HCH OO OO OOO
oodds,3 -l g g
goooooboooobodoonooooobooobooonooooonooooooon
goooooboooobodoonooooobooobooonooooonooooooon
oooo

3,3 -00bobgoobooooboobobooooboboboooons,3 -oooooon
goboobooobbodobbooobooobbooobooooboboobobooobog
gboboboboboboobobobobobobobobobobobUobUoDbOo.s
02 pg/mO000 3,3 -00000000000000O0O0

gobobogoooobobobooobooboboooobobos, e -bopoooooo
gbobogooobooboboooobobooooboboboobobobooboon
goboogoooboobobooos,y -bgoooobooboobooobobobooon
obobooooobooooon
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oobooooooon s,y -0bodboooooobogn (tolerable intakes) O O
gobobogooooboboobooboobobooooboboos,y -topgooooo
goboobooobbodobbooobooobbooobooooboboobobooobog
gobobogoooobobgoobooobos,y -joooboboooobobooooon
gbobogobooooooon

000000000000 0000000000000000000000000000
3,3 -0000000000000000000000000 (sample health-based
guidance value) 0 00 00 000000000000 O000M, 000000000000

OOoDOoOo0oOoOoOoDboOocnR-coO0000O 3,3 -DO000000DOO 1000ppmO OO0
4880000000 bOO0bOOobOOoooooooooooooboobobobooobobon
UO0Th 0000000000000 DOODOODO0O0O0O0ODbODLOODbO0ODbOObOODODn
ooboobooooooobooobbooboobobo 2/3000b00bDb0O0OD 200
OO0DOoO0oDbOoO0oboOoo.7401.4 mg/kg0 O /0000000ODOOODOO

U0 T, s0O0000D0000000o0.74mg/kg0 /00000000 5,000050,00000
O00000000000001.48x 10770 1.48x 10°"” mg/kg 00 /000000000O0
ugoboooobboooboooobboobooooobboobo® ooboboabo

U obogobbodabbooobbooobbooobooooboboobobooobog
10" 01000 0000000000000 0000D00000D0O00UOooO0oUOoOOo
goboobooobboobbooobooobbooooooobobooboboooobog
gobobooooobobooboooboobobooooboboboobos,y -gooo
gbobobooooobobooooboboboobooboboooobobooDog
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gbooobooooad

3,3"-0000000DOdcAS no. 91-94-1; 3,3-dichloro-4,4'-biphenyldiamine,
3,3-4,4'-diaminobiphenyl, 4,4-diamino-3,3'-dichlorobiphenyl0 0000000 OO0O
000000000000 000000D00000D000D0D0O00DODO000oODOo00n
O01mPaat 220 (M O0O0O0O0ODOO0.4 mg/100 ml at 2200 (17 0 O O log n-octanol/water
partition coefficent ] 3.0200003,3"-0 000000000 OO O Odihydrochloride
003,3"-000000000 dihydrochloride (CpHN,C,02HCHO D OO OO, 19930
0000000000 03,3"-0000000000000000000DD000DODD0O00
000000000 International Chemical Safety Card 00000000

goooo

00000000 3,3"-0000000000000000D00O0DO0O0ODO0O00000
gboooooobo0obU0 0O0O0 U0ObU0obOobUOobUodFourier transform
infrared0 0000000000 O0O high-performance D 0000000 O0O0O0ODOOOO
0000000000000 3,3"-00000000000000003pg/mO00000
00000000Do003,3"-00000000000000000.0500 50 pwg/LO0O
OO IARC, 1982; ATSDR, 1989 0 0 -0 0000000000 DDOOOOOOOOODO
0000000000000 00000 3,3"-000000000000000 20 ppbd
o/kg0000000000000000D0D0DOO0O000 3,3"-0000000000000
0000000000000 0000000OATSDR, 1980000 00000000O0O0O 3,3"-
000000000000 00000D0D00000D0000000DO000oODOo0On
000000000000 000000D000060 pptdng/LO0O0O DO DO OOOMOMOHSDB,
1995[T]

gbbooboooooboboobon

3, 3-Ub0boboboobobooboboboboobons,3-bobobobooDobo
DobDooooooboobogbOdiarylide yellow D OOO000O00O0OO0ODOODO
gbooboobobbooboobooboboobooboobobbooboobon
gbooboobobbooboobooboboobooboobobbooboobon
U0b0oobOooooboodbOGerarded 00O Gerarde, 197400000 0O, 19931

gbobobobs,3"-ubgbuobouobobgbfobg1ess Oodvroood 10,000 OO
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U0O0b0b0ob0ob0obO0obOobOobOobooOosenob4200 00000 OoOooOoonO
gpbi1920000 193000000000 317000000 40000 000000000
gbooboOobi1eson0dn 200000 3,3"-000000000000O000O0O0O0O0O0O0O0O
gbobobOnesstounogs,3-jooooooon oooooooooooboog 110
goobogsodoooonoooonoonoonDoiegrogoesodnogno440 000n
3,3"-U00b0ooooooobooboobobooos,3"-gopooooobobooonog
ooooboobooboboobooboobobbobbo0obO00oDbOD9sel 1989
000000 21010000 00000000000O0O0ODOOATSDR, 1989; Chemicals Daily,
1993, 1994; OO OO, 1993; Law, 1995011

3,3-Ubbobobobobobobobobobooobobboboboooboboooo

goooooboooboboooo s, 3"-0uonoooooooooooooooooooon
gbobobobooboobobobobooboobooboooboobooo s3-00o0ooagn
gooobooboooobooboobon 33"-gboonbuoobooooboooo
gboboooooboobobooooboboobooobobg, 1993

gboobi19ss Dodoooooooobooooboogooboo 3,3"-000boobogoo
gboboe bOO0DbUODOOObDOODbOO0DOODObOObLOODOODbODbOODOODOn
3,3"-000000b0b0b0obOs Dupo.095 DO ODObODObOoDbDODbOD
gbobgopesooooooboboboboob ,3"-00ooooooooon o
gboooobooobobobgon, 1993; Law, 1995011

oboooOoooooboo,0oboooa

dooooooooooobooono 3,3"-000gooooooooooay72 o0o0ooo
doodoooooooos,3"-dddooooooboooooooooooooooooo
doodoooooos,3-jddgoooooooooooooon 100000000
ddddodoooooooooo 8,3 -jggooooooooooooooooooo
0O 0O O O Omonochlorobenzidene benzidine OO O OO0 0O0OOOOOO, OOO0OOOO
gooooooooooooooooboobooooonoooooooonooooon
3,3"-0000000 000 mono-chlorobenzidine O benzidine O 01500000000
O0O00O0O00OBanerjee et af., 1978; 0O 0O0O0O ,1993[M1

3,3-Ubobobobobobobobobobobooobobobobobobobobo
goboboboboboog,s-gogoooobooboobobobobobobobon
gbobobobobmooomx-26000016-100000000O0D000DO0ODO ,1993M
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3,3-Ub0booboooboobooboboobooboobobobobobobooboonoo
gbobobbobooos,3-boboboboboboooooooooooobobon
gbobobobooobooobs,3-bobobobobobobobobuoboDb40DbD 260
OO0D0O0O0O00O00DOODOOOddichlorobenzidineJOOOOODOOOODOOODOODO
U0O00O00000OBUA,1993; OO ODOO, 19930 HSDB, 1995011

gboobos3-jodobooboobooboooobooboooooooooooonm.s-5
goooboo.e-90bobuobuooboobobobooonO, 1993

3,3'-00000000D0DbObO00000obDbbOO00oO0O0OooDoOoDagLepomis
macrochirusOOD O 0000000 DOOODOOOOS000C0DO00OOOODODOOODODOOO
0000000000050000 100p g[%“C]U 3,3"-0000000D0O00OOOOOO0O
O009%-1680 00000000000 O0O0Appleton 00O Sikka,198010 0 00O O0O
000000 golden orfe, Leuciscus idus melanotys0 OO0 0 0OO000OO0OOO0O 6100
O0MDIMOO0OOo0O00ODOO00mBOOOOD 310000000000 dd chlorella fuscal
0001000000000 o0 nooOoonobDOoan (Freitag et al., 1985)0

oboooooooboooa

6.1 00000
3,3-0000ooooooooboddogooooooooooooooagd
0dododoooooooooooooooooooooooos,3-gggoooooooo
00000000000 DbOOOO(Narang et al., 1982; Riggin et al., 1983)0

3,3"-0000000Db00b0DbOO00b000DbOo0bDOOoOoDbOOOo.25pg/L OODODO

000000 oOO00obOo0odOooD o3ug/L DO0D0DOO0O0ODODOO0ODbOOODDOOOnOO
00000000 oOo, 00000000 bodb0o0oo0bO0o0dooOo0oDOdnStaples
et al., 1985; Valls et al., 1990; Slobodnik et af., 199311

goboboboboos,3"-gogogbooooboobooboboboboobobobo

OO00O0O000O00DbOOoO0bOO0bODOOoOobDOOoOobOOO0n0OoO 0.02 ng/L Malaiyandi et
al., 1987

gbobobobobobos3-bobobooboobobooboboooonoboonDo
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ugoobobboooboboboooooboboooobobobooooooboooobooon
BesosOOODOOUOOOOUOOOODOOOUUODOODOODOODOD Staples etal., 1985;
Valls et af., 199000000 3,3"-000000000DOOOOOOODOODOODO
3,3"-bobobobobobobobobobobOoboboboboboboboo
OO0DO00DO,.000Db00Db0O0O0Onstaples et al., 1985111

oooo 3,3"-00dooooooooooooooooboooooooooooo
0o0o0o0doOoOo0obOodboObOoobo0ooDbOooooOoonD 20 pwo/LOODOO0O 120
po/LOO0000D0O00DOOO0O00DOO0ODOO0ODOOOO0ODODOO0OOOOOoODOOOn
O 0.66mg/kg0 0000 20 mg/kg 0000 OOODOOFricke et al., 1985; SmithO OO
Weber, 1990; US EPA, 1990a,b; BUA, 1993[1]

O00ODODbO0OO000 3,3"-0000000uobbbbbb0b0000ooooMackay O
Paterson (1991)O O O0O0DOOODOOODOOOODOOCOO MM ooOoO0obDOObDOOODO
O00000DO0DOO0ODbO0O0OO0O0OO0O0ODODOHoward et af., 19910 0000000000
O0D00O00000DO0O0ODOO0O00 1000000 Toxic Release Inventory DO OOODO
ugoobobobooobobobooooooboooobooobooooooobooooobooon
gobbobobobobbobooboobooooooboooogo s3-boooooo
gbobobobobobo.coibgbee.vsoopooopo.colbdbobobobOon
goboboboboboboobooboo,0cooboooooooooon g,3-00uogn
0000000000000007.6x10-16 p g/m03.4x 10 ng/LOC OO ,1.1 x 10-16
pog/g 000000 OO0DO0OOD,199303,3"-00000oboboo0oboooooonDo
uoboobooobbuoobobbooobbuoobbooobobooboboooboog

6.2 O0OO0OOO
gbobobobobobobos3-bbooboboobooboooooboboboo
ugdoboboboooboboboboooooobooooboboooooobooooobooon
ugdoboboboooboboboboooooobooooboboooooobooooobooon
ugdoboboboooboboboboooooobooooboboooooobooooobooon
ugdoboboboooboboboboooooobooooboboooooobooooobooon
ugdoboboboooboboboboooooobooooboboooooobooooobooon
uoooooboboobboobobooooboboabo

000000000 6kg0001000000000 220°0001PCS, 19940000
3,3-000bobooobooobbooobooobobbooooboboooboooobooboo
000000000000000000000I0.01ng/0" ODOOOOOOOOOODO
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00000000000000000003.4010°%ug/kg000000000O000O0OODO
goooboooboon g,3"-00gnoooboobooboboboobobooobooon
7.6x10%y ¢g/m300000000O3,3"-000000000000O0O0O0O0OUOOOOO
00000000000002.6010% g/kg0 00000000000 OODO

000 1000000001.40000000000000 64 kgO IPCS, 19940000
oobobobo 2000000000000000000O00DOOOO0DOOO0ODOO0OO
03,3"-0000000b0ooooobooo.z2ng/LlOODODODOOODOODOOODOOD
00000000000 3,3"-000000000000004.40107wg/ kgOOOOQO
gboboboboboboboboboboboboboboboss3-booooon
000000 3.40107 ng/L OO0 0000000000000 OODOOOOOOOOO
3,3'-00000000000007.4010% g/kg00000000OO0OOOOO

gboboboboss-0oooooooboooobobobongbooboooboooboonDg
gbooobooooo s,3-jogouooooooooooooooooobooooon
000000000000 0000o03,3"-0000000000000o0on 1.10101
pg/gOOO0D0O0O0ODDO 64 kg IPCS, 19400000000 20mgOOOODOOOODO
0003,3"-000000000000000000003.4010%ug9/kg 0000000
goood

O00O0O00DOO0O0ODO0ODbO0O00O0O0 benzidine yellownDODOOOOOOODOO
gboboboboboboboog,s-gpooooobooooooooooooogon
U00O000O0OD00O0OATSR, 1989000000000 O0DOO0OOOOOODOOOD
gbobobooooobonb g,3-gboonoooooooooooooooooooon
uooooobood

goob s,3"-gooooboboooobobbobobobobobobobobobo
gog3,3"-j0goooonogoooooooobooooboooobooooboboobon
ugooboboboooboboboooooobooooboboooooobooooobooon
U000000D00D00DO0ODO0OOUSEPA, 1990cd USDHHS, 1994 (IO O 0O 0O 0O OO ATSDR,
19800 0 0000000 0O0OUS EPA, 1980000000 OODODO0ODO0ODOODOS,3"-
O00000000000o0.60000 2 ug/mMi000000O0O0OOOODO

oboooOobOooboobOOoboooboooan

gboboboboboboobos3-cgoonoooooooobooboobooboonDo
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goooooooooooo -oobdoooobtoooonoooooooooooon
O0O0O0 P-450000O flavin monooxygenase D OO0 00000 D0OO0OOOOODOOOOO
003,3"-00d0ooooooooog ~-o0ooooodooooooooooooaa
goooooooooouooooobooobooooonoooooooonooooon
00000d0oooogbNADDDDDD M O0000O0 Q19931

gooboob 3,3"-0000ouoooooooobobbbboooooooooo
3,3"-boobobobobobobobobobOobobob0W O 1-20 o 3,37
gobobbdooooooobboobobboooobboobbooooboboOodd
MN-hydroxyacetyl 0 0 0000000000 OOO0ODOOODOOOOOOODOODOO 3,3"-
O00000DbO0O00O0ODbDO2% po/l0COODOOOOODOZ,3"-J00O0O0ODODbDOO
bobooooobobobooobooboboobooobobOongBuA, 1993

3,3'-dichloro-A-acetylbenzidine, 3,3'-dichloro-/, V-diacetylbenzidineO OO O OO
0ddooooooooboooooos3,3"-00o00ddooooooooooooooon
odododoooooooos,3-dddoooooooooodooooooooooooo
000000 DOO00bOOo0ooOOoDNAODDOODoDOOODO inviveDQOOODODOOODOO
Jdddddddddddddodoooooooooog1993t]

0000000000 00000000 #n vitreO OO

8.1 OOODO

0000000 3,3"-0000000b00b0bo00boooboDbodn dihydrochloride
000000000 bOO0o0O00bObOO0O0bO0O0bO0oO00DbOO00 OoboDbODs3s20mg/kg O
0000488 my/kg0 000 000DOO0ODOO19BMDOO0OO0OO0OOOODOOO0OO
000000000 DOO0OO0ODOODOACGH, 19911000000 DO0O0O0D0OODOOAmerican
Conference of Governmental and Industrial Hygienists (ACGIH, 1991)0 0500000
O00000Og/kg0 00 3,3"-0000000000 240000000000000000
goooooooooooooooobooboonooonoooooooonooooon
oooOgsomg/kg OO0 3,3"-0000000000O0O0O0OO0DOO0OOOOODOOODOO
000000000 bOO00b0bOO00bOo0DD1.3%w0000bO000OHeinzOODOO
040000000000BUA, 199311

8.2 OOOOOOOOO
3,3"-U00boboobooboooooooooooooboobooooboobooboooon
Ubob0b0ob0ob0obO0obOob0ob0obO0obOobBUADI93D D100 mgO 3,3°-00
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0000000000000 0D0000000000000D0D00000ooo00oooOg
O “symptoms of intolerance0 00000000 O0OO0OOO0DODOOOOOOOOOODODOO
Oo0oDoooDooood

8.3 O0OOOO
3,3-l0bboobobooobbuooobooobboooboboobboooo
ugoooaoo

8.4 O00OODOO

8.4.1 000000
33-UbooooobooboobuoobooboobobuoboboobobboobbooD
uoo
8.4.2 00000000O0OOOO
33-Uboooooboobooboobooboobuoboboobobobboobobooo
gboboboboboobobobooboboboboooopoooooooooss-ngo
ugoobobbooobobobooooooboooobooboooooobooooobooon
OO0DOOO000O0o0bDoOobOoOochR-CODOOOOOOODOONO 1000 ppm O 3,3-00
Ubob0obOobOobobOob488sb0b0b0b0obO0obOooooooobOosu440
00 26044000000044000 844000000000 000O00ODOOOStulaetal,
19750 000000000 33-000000000Db000dzymbalDODOOODOO
gbobOobgobot44 000 804400 000DL0ODODODODLDODODLDO 20440
o0 otu44 00ooooooooooooooooooooooooooobooooon
OO0DbO0OO0000 104mg/kgd 00O 33-0000000000O0ODO0OO0ODOODOOS
ubvitoooboobooobbooobooboooboobobooooaobooboaoo
O0O0p<0.02500000sStula et a/, 197811 ICRACLODOOODOO33-000000
gboboobOobi1c00ppmibdbd 2000000000000 0O0ODOOOG6OD0
U1220000000000001200000000000O00DO0OO0ODOOOOOOO0
000002021000 180180p< 0.0010 0 00O 0O O Osanai, 197611

0odoodoooooooboobo 100 33-000000o0o0o00 5000000000
ooodooooooobooodooooooooooooboboooooooooooao
030000 70240 00000000000 Golubetal, 19750 0000000000
O000000000000000 Saffiotti et al.,, 1967; Sellakumar et al., 1969110 O O
OO0O0000D00OPss, 1959, 1963; Tsuda etal., 19770 000003, 3-00000000O0
goooooooooouooooobooboonooooooooooonooooon

10
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uoo it

85 O00OOOOOOOOOO
33-00000000000DO00bDb00ou0b0O0dinvivelO0 invitroODOOODOO
oOooDoO00oo0o0oboobooo@minviroOOO0D033-0000000000D0OODO
ubobooobbooboobobboobobooobooboobboobbdo DNAODOO
oobooooo0o0obooboooobDOooobDboOoooOooooO0bdnviveb ODO0O0O3,3
uboboogbobooboobboobbooboboobbbboobodobbdo DNAODOO
uoboogoobboobboooboooobboobobooon

86 U0OOOOOOOOOO
33-Ub0bobooobooooooooooooooooooobooonoooogon
OO00D00DbO0o0DO0o0oOO0b0OoObOOObOoOobDOoODOoOshabad etal., 197210

87 UOODOODOOOOOOOO
33-Ubbobooooooooooooooooboobobooboomoooooon
obooos33-gggoonogognloomg 00 3006 00000000000 0O000O0
gbobboosoboobooooooobooboobobob420b00b0b00O00OO
OO0bO0o0DOo0O00o00bOoOobOoOoboobDOoOobDOooodstulaetal, 1978

o0 oOo0Ooo0O0a

3,3-Ubbbuoobobooobbooobooobbooobooobooooobo
g
gboobos,3"-0oboonooooooooooooooooooooooobooooon
gbobobobobobobobooooooooooos3-boboboboboo
OO00O0O0DO0O0ODOOo0OO0ob0oCoOobOOOboOoODocGerarde, 19740

gobobboooboboboooooobobbooobbooboooooboobooooobooon
OO0DOO00000DO0ODbOO0O10900Maclkntyre, 197500350 O Gadian, 19750 000
O 2070 0Gerarded 00O Gerarde, 19740 00000000 0OO0ODOOOOOOOOOODO
uogobobobooobobobooooooboooobboboooooobooooobooon
gbobobobobooooboooooooooobobb20bb0b0ombobOon
0000000000000 0O00000DOdGerard D OO Gerard, 1974; Gadian, 1975011
uogobobobooobobobooooooboooobobobooooooboooooboon
uogobobobooobobobooooooboooobobobooooooboooooboon

11
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ugoo

oobooboobooboooboobOonboboono

10.1 ODOOOOO

3,3"-0 0000000000000 O00D0DbOO0O0DbOODoODOO0ODOO0ODOMicrotox
0000000000 IC,0O0.06mg/LO0OOODODOOOD MO Dutkad OO Kwan, 198111
Sikka 0 019780 0 O O O O bluegi 1l sunfish(Lepomis macrochirus)] 48 0 0 0O LC,o 0 O
2mg/LODO0O0O0DOO0ODODOO0ODOZ,3"-000000o0don 0.5 mg/L0O 96- 12000
dodoooso00ooobodonoooooboobooooooooboooooonoa
fathead minnow(Pimephales promelas),] O (Oncorhynchus mykiss)(l O O golden orfe
(Leuciscus idus melanotus) OO0 96 000 Wb,, 00O OODOO3 mg/LOOO3 mg/LO
000 1.5mg/LOO0OO00ODODOO0OO0OOOODODOO0ODN1993M

10.2 OOOO
3,3-UbbobobobobobobobobooobooooooooobOoLoooO
goboooobbooboooobog

110 00000000

11.1 0000000

n1.o000o000oo0o0ooooooOn

3,3-0l000ooooooooobdddoogooo o ooboooooooag
00000000000 300000Gerarde OO0 Gerarde, 1974; Gadian, 1975;
Maclntyre, 19750 0000000000000 0O3,3"-00000000O0O0000O00O0O
goooooooooouoooooboooboonooonoooooooonooooon
0dododoooooooooooos,3"-00o0o00ddooooooooooooooon
gooooobooooooooon

3,3"-lbbooboobooobobooobooobbooobboobboooo
OO0D0003,3-ichlorobenzidine0 000000000000 OOOOODOOODOODO
OO0D0OO000O00DOoOoDbOoOoooOgPliss, 1959, 19630 Sellakumar et af., 19690
Stula et af.,1975,19780 Osanai, 1976) 0000000000 O0OODOODOODOODOO
ugoobobboooboboboooooobooooboboboooooobooooobooon
ugoobobboooboboboooooobooooboboboooooobooooobooon

12
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goood

3,3-ichlorobenzidine D OO OO0OOOOOOODOOODOODOODOOOOOODOO

OO0 énvitroOODO invivoeOOOOODOOOOOOODOOODOOOODOOODOODO
ugoobobobooobobobooooooboooobboboooooobooooobooon
ugobooooboood

3,3"-00 00000000000 b0bOooTmsb0bobobobobsobobn
OO0DOOO000OO0o0DOoOchR-coOO00O0O 1000 ppmO 3,3°-0000000COO0OOODO
00000 swlaOO 197500 000000000000 DO0O0DOOOOOOOOoOOOm
Ooboo00obOOooboooooobo ymalDOODOOODOOOODOOOOOOOOOO
goooboobobobooboobuooboboboobo0oboobobooobness00On
ugooboboboooboboboooooobooooboboboooooobooooobooon
ugooboboboooboboboooooobooooboboboooooobooooobooon
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obob e.20000000000O0ODOODOODLODOODOOOODODOODODOODO
gogoboboboooboboboooooobooooboobooooooboooobooon
goboboboboboboboboooooooboooooog3-boboboboo
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00000003,3-0000000000000000000000000000000

14



CICAD 2. 33-000000000

gobobobobobobobobobobobobobobobobobonbs,s-on
uoboobooobbuoobobbooobbuoobbooobobooboboooboog

120 OO0O0OO0O0OO0OO0O00OO00O0

International Agency for Research on CancerOJ IARCO OO 0O3,3"-0 0000000
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13.5. 0O0O0OO0OOOOOOOOOOO0

13.5.1 00000
gbobobobooboboboboboboboobos,3-gbooobooboooDoo
uoobobobooobobobooooooboooobbobooooooboooooboon
goog

13.5.2 O00O00O

gobobboooboboboooooobobboooobbooooooboobooooobooo
ugoo

14. 000000 0OO00O0O0O0DO0OO00O0O0

0000000 DOO00000000000OOInternational Register of Potentially Toxic
Chemicals (IRPTO) OO0 ODOODOOODOODOODOO

gobobboooboboboooooobobboooobboooooonoobooooobooo
uoobobobooobobobooooooboboooobboboooooobooooobooon
uoobobobooobobobooooooboboooobboboooooobooooobooon
gobooooboboobooood

1. 33-o/0AR SOV DHENAM

HEEJOra—IL R aAVE 5IHAX
Ak
ME—S LK (n=6)I23,3-2/00 | BB AS LUFHRNSAOHIREIL, | EMEH DAL, | Stula et
RUSSU(ESFUNATRILIZ(33-C00RVCOUIZIERESN 664 | HIETAERSA al,,
100mg) Z6ERIZH =Y. AIZ3 BEBELEEYMT. #FENEFN.5/5| TS, FaiEDEL| 1978
mR5. F0%. T15E T, B5E | (p<0.025) BEXU4/5(p<0.025)TH>1=, | EIZRELH D,
BELE-(CEHRESIIBREREICH | ENEXBHTIE., FiEh DU IEEBIC
mg/kelAE) , BUER BT | [ERITRSNGEH>T=AS, 4/6LIZELA
#8.3-9.0FRICERK. | ANRELIZELS (BD ZILEBEFZRA
H5)
— B MDChR-CDS Yk (n=50ML/t%) | 3,3-/O0ARU DU D0HALNE1000| LM TIEF L | Stula et
208 5L N E1000 ppm (0.1% w/w) | ppmZEEE TR EINTI=FVETOELNAD | RELDLLEIZR al,,
DII-oH/AARVOUUERRICE | RERE. TN MTIL. 3/44H5 ELHd, 1975
. 488 BER 5 (05 BLVE50| LVFH26/44(p<0.05) THY . HETI. 0/44
me/kelRE.B), | HBLVL7/44(p<0.05) THo1=, HEDSY
Tl ZymballRDHYA D FEAEZERH0/44
HBLNE8/44(p<0.05) FRL , -, BBHI
BAMBEDRERIL, MBS KUS3-
SHOOARNV OO UMBET, TN,
2/44F £109/44(p<0.05) TH 1=,
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H(n=35) 8L UM (n=15) | 33-CHOORLCTUDRER. &Y | BMEHS DL B Pliss,
RappolovoZwhZ, OEDLYHMIZE| (CEBARONI-F(ERIZETFE)IC| HOAETHY. & 1959
MLI=33-oonaR OO UEFEE | EFELTLM=81079% (23/29) IZIER | Y1t EBAMELY, &
ITEETI27 AM. BeEi%kE | (ZymbalBSLUELIR. B, BLUEMmM | . REEHFE
(4.4% BRE05-1.0 ml), xEBEE | ) AERRINHA . HBHTIL. BB | 2(EEOHRELE:
(n=130) [Z[Z. ;E5FT. nighotz, | EEROEHATHA,
octadecylamined & Ustearylamine BEsOMEHLUV
10y B1%5 235 AREBELT-, FEFHNTE,
Rappolovoo vk (EH LUVHIETF| 33-C/AARV SO UEEITEZ -5y TR BAAL|  Pliss,
B (2.33-2RaxR SOV M | FD86%IC. fEE (F. IR, BBAE) M| L, FOka—iLds| 1963
HHEZHITEETI0-13vA5R | BESh HBHO—LLTICESR| JUER(ESEE
T=(AEIETHA), 50 (ZFDh25 (FHA) BN, | BEUREFRAL)
EAlE. OELYBERS) EXE DFEBRAFREET
Lt H5,
HEWistarS vk (n=18)[Z. 08B LME| 08BLNE300 ppm®D3,3-CHOAARL Y | REHAMBICEEMN| Tsuda
0.03% (w/w) D33-CHOARL Y | CUEEUHETIGRITEYIRESIN-8| HAIL, IWEA| etal,
CUEETEE(0HDLNE300 ppm) | WICIE. BEBE. FFRBOTRICHREBER | DR E, #IcH| 1977
4085 Z 1= (08BN 15 me/ke FHEBEIRONGN oI, | A, REMARF
KER), HERICIRELH
3,
HEICR/JCLY IR (n=26) 2,065 | 124 &I, MBS KU3I-OrO0| DALY, | Osanai,
LMEOT % (w/w) D3 3-2o0an (RUDDUIBREBT. ThTh. 2/218&| HOHER, FTiE 1976
DO UHEESTER (085 LMK1000| N18/18(p<0.001) DERTHMNANHKLEL | BEEOMEIZEYT
ppm) 125 B 5 2 1z (0H UM & fzo | BEREHSF+5.
130 mg/keglAEH),
T (n=51) B LV (n=22) DDFR < | 1855 AT, 33-CH/OARVSOUIRE | EipEin iz, Pliss,
DRIZ.33-oOARY UV UE | IVAT, FNABSLUMEEN. Th | BMA=ETHY. & 1959
ST I%BRD0I m)E10r | A, 2/18B K U2/18METHEL=, | T EBEINEL,
BMEX. 1857 BETHR, xR HEROEBRMNTR5E
IZDWTIXIETREL 2 (EBEOREL:
EIARDENTER,
EEOHERLY
FEFHATE,
YT oTA—=ILTUINLRE—] 1000 ppm®D3,3-HOORNUTUOUEEE | JIIL—TDH A X | Saffiotti
(n=30/1£) 2. 0 BULNF0.1 % | ITEETNLRA—IREL-IGE. BEM| NhE ARSHh et
(wW/w)DII-CHAARI DO E | DIFEEZMICERTRILELAMESESH| =T—4289 5%k |al, 1967
ST EE(08HBLNK1000 ppm) E4E | RITHEMN 12, EEMNHREBIERILR | EL”TEYTHS,
EIZE->TERT-(05H5LME90 SNTULVELY,
me/kefAE . H),
HEMED/NLRBE—(n=30/1£)1Z. 0| 33-SHO0ORVCOUZRBH T, 450 | BWEHMNDLL, T Sellaku
HBULME0.3 %(w/w) D33-2H0 [ BITEDBERNA. FHEESIUBEENE| —20MELTT mar
ARV OUEESTH0HZWLIE| DEER. BLUHEHEOIEEMIFERN| 2Thd (EBEL| etal,
3000 ppm) 5 % 1= (08 5L 270 BERLGE (63%) NFERKSNTz, | DEEDKE. EL 1969
meg/kefAE.RH), DEBEDOFRER,
JERRE X EBEE DS
BEEATE),
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F£2. 33-0/OARUCOUDEEEM
g 0d
0000000 REROERE 00000 00000 SE Xk
&Y =L .
In Vitro SABX
ogogooooo goooooo
TA98 + + Garner et al., 19750 Anderson
TA100 + O & Styles, 19780 Lazear et al.,
TA1535 + ND 19790 Reid et al., 19840
TA1538 + + Savard & Josephy, 19860
Iba,
19870 Messerly et al.,19870
Ghosal & Iba, 199200 You et al.,
1993
ugd B-Oooooo booood + + Shiraishi, 1986
HeLaS3 OO OOO DNAOO + ND Martin et al., 1978
goooggo ggono ND + Freeman et al., 1973
InVivo 00O
ICR-SPFODOODODOO OOOO + NA Cihak & Vontokova, 1987
Alpk APIDIODOOCOOOO DNADOO + NA Ashby & Mohammed, 1988
udbadgoogog + NA You et al., 1993

NA=0O0000 ND= 00000
aldoooao
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0o0d0o0opDooO00oOopDooOoUooDooOoUooooogooon
000000000 http://www._nihs.go.-jp/1CSC/icssj-c/icss0481c.html OO DO OO0 DO OO
oooooooooooo.

APPENDIX 1 - SOURCE DOCUMENTS

Government of Canada (1993)

Copies of the Canadian Environmental Protection Act (CEPA)
Priority Substances List assessment report for
3,3"-dichlorobenzidine (Government of Canada, 1993) may be obtained

from the:

Commercial Chemicals Branch
Environment Canada

14th Floor, Place Vincent Massey
351 St. Joseph Blvd.

Hull, Quebec

Canada K1A OH3

Environmental Health Centre
Health Canada

Address Locator: 0801A
Tunney"s Pasture

Ottawa, Ontario

Canada K1A 0OL2

Copies of the unpublished Supporting Documentation related to
human health effects that formed the basis for preparation of the
above-mentioned report may be obtained from the Environmental Health
Centre at the address noted above. Copies of the unpublished
Supporting Documentation related to effects on the environment that
formed the basis for preparation of the above-mentioned report may be

obtained from the Commercial Chemicals Branch at the address noted
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above.

Initial drafts of the Supporting Documentation and Assessment
Report for 3,3"-dichlorobenzidine were prepared by staff of Health
Canada and Environment Canada. The environmental sections were
reviewed by Drs C.M. Auer and W.H. Farland of the US Environmental
Protection Agency. Sections related to the assessment of human health
effects were approved by an interdirectorate Standards and Guidelines
Rulings Committee of the Bureau of Chemical Hazards of Health Canada.
The final Assessment Report was reviewed and approved by the

Environment Canada/Health Canada CEPA Management Committee.

Agency for Toxic Substances and Disease Registry (1989)

Copies of the ATSDR Toxicological profile for
3,3"-dichlorobenzidine (ATSDR, 1989) may be obtained from the:

Agency for Toxic Substances and Disease Registry
Division of Toxicology

1600 Clifton Road, E-29

Atlanta, Georgia 30333

USA

Initial drafts of the Toxicological profile for

3,3"-dichlorobenzidine were reviewed by scientists from the Agency
for Toxic Substances and Disease Registry, the US Environmental
Protection Agency, the US Centre for Disease Control and Prevention,
and the US National Toxicology Program. The document was also
reviewed by an expert panel of nongovernmental reviewers, consisting
of the following members: Dr Paul Mushak, Private Consultant, Durham,
North Carolina; Dr David Jollow, Professor, Medical University of
South Carolina; and Dr T. Kneip, Professor, New York University

Medical Center.
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APPENDIX 2 - CICAD PEER REVIEW

The draft CICAD on 3,3"-dichlorobenzidine was sent for review to
institutions and organizations identified by IPCS after contact with
IPCS national Contact Points and Participating Institutions, as well
as to identified experts. Comments were received from:

Department of Health, London, United Kingdom

Department of Public Health, Albert Szent-Gyorgyi University
Medical School, Szeged, Hungary

Direccion General de Salud Ambiental, Subsecretario de Regulacion

y Fomento Sanitario, San Luis Potosi, Mexico

Fraunhofer Institute of Toxicology and Aerosol Research, Hanover,

Germany

Guy"s & St. Thomas® Hospital Trust, Medical Toxicology Unit,
London, United Kingdom

Health and Safety Executive, Bootle, United Kingdom

Hoechst Aktiengesellschaft, Frankfurt, Germany

International Agency for Research on Cancer, Lyon, France

Ministry of Health, National Centre of Hygiene, Medical Ecology

and Nutrition, Sofia, Bulgaria

Ministry of Health and Welfare, International Affairs Division,

Government of Japan, Tokyo, Japan

National Institute for Working Life, Solna, Sweden

United States Department of Health and Human Services (Agency for
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Toxic Substances and Disease Registry; National Institute of

Environmental Health Sciences)
United States Environmental Protection Agency (Office of
Pollution Prevention and Toxics; National Center for
Environmental Assessment, Office of Research and Development;
Office of Drinking Water)

APPENDIX 3 - CICAD FINAL REVIEW BOARD

Brussels, Belgium, 18-20 November 1996

Members

Dr A. Aitio, Institute of Occupational Health, Helsinki, Finland

Dr K. Bentley, Director, Environment Policy Section, Commonwealth

Department of Human Services and Health, Canberra, Australia

Mr R. Cary, Toxicology and Existing Substances Regulation Unit, Health

and Safety Executive, Merseyside, United Kingdom

Dr J. de Fouw, National Institute of Public Health and Environmental

Protection, Bilthoven, The Netherlands

Dr C. DeRosa, Director, Division of Toxicology, Agency for Toxic

Substances and Disease Registry, Atlanta, GA, USA

Dr S. Dobson, Institute of Terrestrial Ecology, Monks Wood, Abbots
Ripton, Huntingdon, Cambridgeshire, United Kingdom

Dr W. Farland, Director, National Center for Environmental Assessment,
Office of Research and Development, US Environmental Protection

Agency, Washington, DC, USA (Chairperson)

Dr T.I1. Fortoul, Depto. Biologia Celular y Tisular, National
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University of Mexico and Environmental Health Directorate of the

Health Ministry, Mexico D.F., Mexico

Dr H. Gibb, National Center for Environmental Assessment, US

Environmental Protection Agency, Washington, DC, USA

Dr R.F. Hertel, Federal Institute for Health Protection of Consumers &

Veterinary Medicine, Berlin, Germany

Mr J.R. Hickman, Environmental Health Directorate, Health Canada,

Ottawa, Ontario, Canada

Dr T. Lakhanisky, Head, Division of Toxicology, Institute of Hygiene

and Epidemiology, Brussels, Belgium (Vice-Chairperson)
Dr 1. Mangelsdorf, Documentation and Assessment of Chemicals,
Fraunhofer Institute for Toxicology and Aerosol Sciences, Hanover,

Germany

Ms E. Meek, Head, Priority Substances Section, Environmental Health

Directorate, Health Canada, Ottawa, Ontario, Canada

Dr K. Paksy, National Institute of Occupational Health, Budapest,
Hungary

Mr D. Renshaw, Department of Health, London, United Kingdom

Dr J. Sekizawa, Division of Chemo-Bio Informatics, National Institute

of Hygienic Sciences, Tokyo, Japan

Dr H. Sterzl-Eckert, GSF-Forschungszentrum fir Umwelt und Gesundheit

GmbH, Institut fir Toxikologie, Oberschleissheim, Germany

Professor S. Tarkowski, Department of Environmental Health Hazards,

The Nofer Institute of Occupational Medicine, Lodz, Poland
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Dr M. Wallen, National Chemicals Inspectorate (KEMI), Solna, Sweden

Observers

Professor F.M.C. Carpanini,® Director, Centre for Ecotoxicology and

Toxicology of Chemicals (ECETOC), Brussels, Belgium

Mr R. Haigh,® Head of Unit, Health and Safety Directorate, European

Commission, Luxembourg

Mr B_U. Hildebrandt, Federal Ministry for the Environment, Nature

Conservation and Nuclear Safety, Bonn, Germany

Mr P. Hurst,! Chemical and Consumer Policy Officer, Conservation

Policy Division, World Wide Fund for Nature, Gland, Switzerland

Dr A. Lombard (Representative of CEFIC), ELF-ATOCHEM, Paris, France

Dr P. McCutcheon,® Environment, Consumer Protection and Nuclear

Safety, European Commission, Brussels, Belgium

Dr R. Montaigne, Counsellor, Technical Affairs Department, European

Chemical Industry Council (CEFIC), Brussels, Belgium

Dr M. Pemberton, ICI Acrylics, Lancashire, United Kingdom

Dr A. Smith, Organisation for Economic Co-operation and Development,

Environment Division, Paris, France

Secretariat

Dr M. Baril, International Programme on Chemical Safety, World Health

Organization, Geneva, Switzerland
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! Invited but unable to attend.

Dr L. Harrison, International Programme on Chemical Safety, World

Health Organization, Geneva, Switzerland

Dr M. Mercier, Director, International Programme on Chemical Safety,

World Health Organization, Geneva, Switzerland

Dr P. Toft, Associate Director, International Programme on Chemical

Safety, World Health Organization, Geneva, Switzerland
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