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EXECUTIVE SUMMARY 
 

 ETHYLENEDIAMINE – Oral Risk Assessment  CAS #  107-15-3 
PARAMETER LEVEL UNITS DERIVED: 

NOAEL  
(no observed adverse effect level) 45 mg/kg-day From a chronic feeding study in rats. 

Oral RfD 
 (oral reference dose) 2 mg/kg-day From a chronic feeding study in rats with a 30x 

uncertainty factor. 

TAC  
(total allowable concentration) 10 mg/L 

From the oral RfD, for a 70 kg adult drinking 2 
L/day with a default 20% Relative Source 
Contribution for drinking water. 

SPAC  
(single product allowable concentration) 2 mg/L 

From the TAC, assuming the default 10 sources 
of ethylenediamine in the drinking water 
distrubution system. 

STEL  
(short term exposure level) 40 mg/L From a subchronic feeding study in rats, for a 

10 kg child drinking 1 L/day. 

KEY STUDY 
Hermansky, S.J., R.S. Yang, R.H. Garman, and H.W. Leung.  1999.  Chronic toxicity and carcinogenicity 
studies of ethylenediamine dihydrochloride by dietary incorporation in Fischer 344 rats.  Food Chem Toxicol 
37(7):765-76. 

CRITICAL 
EFFECT 

General toxicity, such as decreased mean terminal body weight gain, organ weights and altered clinical 
parameters, observed in male and female rats fed ethylenediamine dihydrochloride for two years. 

UNCERTAINTY  
FACTORS 

•   3x for interspecies extrapolation 
• 10x for intraspecies extrapolation 
•   1x  for extrapolation from a less-than-lifetime study to a lifetime exposure duration 
•   1x  for extrapolation from a LOAEL to a NOAEL 
•   1x  for database deficiencies. 

Therefore, the total uncertainty factor was 30x. 

TOXICITY 
SUMMARY 

No oral toxicity data for ethylenediamine in humans were located.  A number of case reports and controlled 
studies in humans described the potential for occupational exposure to ethylenediamine to cause contact 
dermatitis and skin sensitization.  Inhalation of ethylenediamine vapors in humans has provoked asthmatic 
attacks in asthmatics.  Oral short-term, subchronic, chronic, reproduction, and developmental toxicity studies in 
laboratory rodents have been published for ethylenediamine.  Short-term to subchronic oral exposure resulted in 
statistically reduced mean body and organ weights and altered clinical parameters in rats and mice.  In the liver, 
hepatocellular pleomorphism was observed in rats after subchronic and chronic dietary administration, as well as 
in the F1 generation rats of a two-generation reproduction feeding study.  Since the effect did not progress to 
liver tumors and was not accompanied by consistent changes in liver weight or enzymes, it was not considered 
adverse.  The critical effect was considered reduced terminal mean body weight gain in male (23%) and female 
(17%) rats in the chronic feeding study, which occurred at 162 mg/kg-day, with a NOAEL of 45 mg/kg-day.  
The concurrent reduced organ weights and altered clinical parameters were considered to be secondary to the 
reduced body weight.  The NOAEL approach was selected over the benchmark dose approach to determine the 
RfD since the reduced body weight gain exceeded 10% and was statistically significant only at the highest dose.  
Mixed results were obtained in Salmonella typhimurium reverse mutation assays. Ethylenediamine failed to 
induce forward mutations or sister chromatid exchange in Chinese hamster ovary cells in vitro, and did not affect 
unscheduled DNA synthesis in cultured rat hepatocytes.  Ethylenediamine produced negative results in a rat 
dominant lethal mutation assay in vivo.  The weight of evidence suggests that ethylenediamine has some 
mutagenic potential in bacterial cells in vitro, but there are insufficient data to evaluate the mutagenic potential 
of ethylenediamine in vivo. Ethylenediamine was not carcinogenic via the oral or dermal exposure route in 
rodents.   Due to the lack of human epidemiology data or a carcinogenicity bioassay in a second animal species, 
data are inadequate for an assessment of human carcinogenic potential. 

CONCLUSIONS 

Chronic oral exposure to ethylenediamine caused general toxicity, such as reduced mean body weight gain and 
organ weights, but did not cause cancer in male or female rats.  No human epidemiological data were located.  
Uncertainty factors were used to account for interspecies and intraspecies differences, and drinking water action 
levels developed in this risk assessment are protective of public health. 
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