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EXECUTIVE SUMMARY 
 

2,6-Dichloro-1,4-benzenediamine – Oral Risk Assessment  CAS #  609-20-1  
PARAMETER LEVEL UNITS DERIVED  

BMDL10                           
(95% confidence limit at 10% response level) 16 mg/kg-day From a chronic feeding study in mice    

10-5 Cancer Risk Level 0.0006  mg/kg-day From the BMDL10, adjusted for life stage 
Oral Slope Factor 0.0063 mg/kg-day-1 From the BMDL10 
Drinking Water Unit Risk  
(at the 1 x 10-6 cancer risk level) 0.50 x 10-6 µg/L-1 From the oral slope factor, adjusted for life 

stage 
TAC  
(total allowable concentration) 0.02 mg/L For a 70 kg adult drinking 2 L/day, adjusted 

for life stage 

SPAC  
(single product allowable concentration) 0.002 mg/L 

From the TAC, assuming 10 potential 
sources of 2,6-dichloro-1,4-benzenediamine 
in drinking water 

STEL  
(short term exposure level) 0.02 mg/L 

The STEL is set equal to the TAC for a 
chemical presumed to be a linear 
carcinogen 

EXPOSURE 
SUMMARY 

2,6-Dichloro-1,4-benzenediamine has been used as an intermediate in the manufacture of resins 
and dyes occasionally used in drinking water contact materials.  It is a also a degradate of the 
herbicide, dicloran, and general population exposure potentially occurs via the diet in amounts estimated at 
0.6-1.3 x 10-5 mg/kg-day.   

KEY STUDY 

National Toxicology Program (NTP).  1982.  Carcinogenesis bioassay of 2,6-Dichloro-p-phenylenediamine 
(CAS No. 609-20-1), in F344 rats and B6C3F1 mice (feed study).  NIH Publication No. 82-1775, U.S. 
Department of Health and Human Services, National Toxicology Program, Research Triangle Park, NC 
27709 and Bethesda, Maryland 20205. 

CRITICAL EFFECT Combined hepatocellular adenomas and carcinomas in male and female mice.    

UNCERTAINTY  
FACTORS 

No uncertainty factors were applied in this risk assessment, since an oral RfD was not determined.   The 
carcinogenic effects observed in chronic animal studies were analyzed using linear extrapolation, and risk 
values were modified by a default adjustment factor to address the potential for differential risk of early-
lifestage exposure.  

TOXICITY 
SUMMARY 

No human data were located. No studies of reproductive, developmental, immunological or neurological 
effects in animals were found.  Exposure of rodents to 2,6-dichloro-1,4-benzenediamine in the diet is 
associated with reduced body weights.  Hepatocellular adenomas and carcinomas were observed in male and 
female mice in a two year feeding study, while male and female rats developed ectopic pancreatic 
hepatocytes and dose-related increases in nephropathy incidence (females) and severity (both sexes) 
compared with controls. Metabolic disposition studies in laboratory rats and mice indicate that species 
differences exist with respect to tissue retention and metabolism of 2,6-dichloro-1,4-benzenediamine. The 
weight of evidence suggests that 2,6-dichloro-1,4-benzenediamine is genotoxic in vitro and weakly 
genotoxic in vivo.   2,6-Dichloro-1,4-benzenediamine caused mutations in Salmonella typhimurium with 
metabolic activation and increased the incidence of forward mutations in L5178Y mouse lymphoma cells.  It 
induced chromosomal aberrations and sister chromatid exchanges in Chinese hamster ovary cells in vitro, 
and induced the same endpoints in mouse bone marrow cells in vivo.  It showed positive activity for in vitro 
transformation of Syrian hamster embryo cells and mouse embryo BALB/c-3T3 cell-lines.  It was negative 
in the in vivo mouse bone marrow micronucleus assay, and did not cause an increase in sex-linked recessive 
lethal mutations in Drosophila after feeding or injection.  2,6-Dichloro-1,4-benzenediamine did not induce 
unscheduled DNA synthesis in mouse liver in vivo, but did stimulate hepatic cell proliferation in vivo.  A 
lifestage adjusted 10-5 cancer risk level for 2,6-dichloro-1,4-benzenediamine was extrapolated from the 
chronic feeding BMDL10 of 16 mg/kg-day, which was based on the combined incidence of hepatocellular 
adenomas and carcinomas in combined male and female mice.  

CONCLUSIONS 

The weight of evidence for 2,6-dichloro-1,4-benzenediamine supports the classification descriptor  
suggestive evidence of carcinogenic potential under U.S. EPA guidelines for carcinogen risk assessment 
(2005a).  The drinking water action levels derived in this risk assessment are protective of public health since 
they were based on linear extrapolation from chronic oral data for 2,6-dichloro-1,4-benzenediamine and take 
into account susceptibility from early life exposure.  
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