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Web Publication Date: March 21, 2011 

Chemical Name: Toluene  
CAS:  108-88-3 

Synonyms: methyl-Benzene; Methylbenzol; Monomethyl benzene; phenyl methane; Tol; Toluol; tolu-sol 

Acute Non-Cancer Health Risk Limit (nHRLacute) =  Not Derived (insufficient data) 

Short-term Non-Cancer Health Risk Limit (nHRLshort-term) =  200 μg/L 

=  (Reference Dose, mg/kg/d) x (Relative Source Contribution) x (Conversion Factor) 

   (short-term intake rate, L/kg/d) 

   = ( 0.22 mg/kg/d) x (0.2) x (1000 μg/mg) 

     (0.289 L/kg-d) 

=  152 rounded to 200 μg/L 

Reference Dose / Concentration: 0.22 (laboratory animal) 

Source of toxicity value: MDH 2009 

Point of Departure: 22 mg/kg-d (NOAEL based on Hsieh et al 1989) 

Human Equivalent Dose Adjustment: Insufficient data for calculation 

Total uncertainty factor: 100 

UF allocation: 10 for interspecies extrapolation, 10 for intraspecies variability 

Critical effect(s): immunosuppression 

Co-critical effect(s): Changes in brain neurotransmitter levels and decreased open field 

activity 

Additivity endpoint(s): Immune system, Nervous system 

Secondary effect(s): None 

Subchronic Non-Cancer Health Risk Limit (nHRLsubchronic) = nHRLshort-term =  200 μg/L 

=  (Reference Dose, mg/kg/d) x (Relative Source Contribution) x (Conversion Factor) 

   (subchronic intake rate, L/kg/d) 

   = ( 0.238 mg/kg/d) x (0.2) x (1000 μg/mg) 

     (0.077 L/kg-d) 

=  618 rounded to 600 μg/L 

Reference Dose / Concentration: 0.238 (laboratory animal) 

Source of toxicity value: MDH 2008 

https://www.health.state.mn.us/communities/environment/risk/guidance/gw/table.html
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Point of Departure: 238 mg/kg-d (BMDL10 based on changes in kidney weight 

calculated by EPA 2005b based on NTP 1990) 

Human Equivalent Dose Adjustment:  Insufficient data for calculation 

Total uncertainty factor: 1000 

UF allocation: 10 for interspecies extrapolation, 10 for intraspecies variability, 10 

for database deficiencies (to address concerns regarding 

immunological and neurotoxicity endpoints. Alterations in immune 

response and in behavior were reported in short-term studies at 

doses lower than the subchronic POD. These sensitive effects have 

not been adequately evaluated for this duration. Inhalation studies 

have also identified neurological effects as a sensitive endpoint.) 

Critical effect(s): Changes in liver and kidney weights (with histological changes at 

higher doses) 

Co-critical effect(s): Decreased fetal body weight, organ weights (liver and kidney), and 

placental weight; neurotransmitter level and histological changes 

in the brain; changes in immune response 

Additivity endpoint(s): Development, Hepatic (liver) system, Immune system, Nervous 

system, Renal (kidney) system 

Secondary effect(s): Increased heart weight; histological changes in the brain, liver, and 

kidney; neurological effects; decreased body weight; increased 

mortality 
 

The subchronic nHRL must be protective of the acute and short-term exposures that occur within the 

subchronic period and therefore, the subchronic nHRL is set equal to the Short-term nHRL of 200 

μg/L. Additivity Endpoints: Immune system and nervous system. 

 

 

Chronic Non-Cancer Health Risk Limit (nHRLchronic)  = nHRLshort-term  = 200 μg/L  
 

=  (Reference Dose, mg/kg/d) x (Relative Source Contribution) x (Conversion Factor) 

   (chronic intake rate, L/kg/d) 

 

      = ( 0.079 mg/kg/d) x (0.2) x (1000 μg/mg) 

       (0.043 L/kg-d) 

 

  =  367 rounded to 400 μg/L 

 

Reference Dose / Concentration: 0.079 mg/kg-d (laboratory animal) 

Source of toxicity value: MDH modification of EPA IRIS, 2005 

Point of Departure: 238 mg/kg-d (BMDL10 based on changes in kidney weight 

calculated by EPA 2005b based on NTP 1990) 

Human Equivalent Dose Adjustment:  Insufficient data for calculation 

Total uncertainty factor: 3000 

UF allocation: 10 for interspecies extrapolation, 10 for intraspecies variability, 10 

for database deficiencies (to address concerns regarding 

immunological and neurotoxicity endpoints. Alterations in immune 

response and in behavior were reported in short-term studies at 
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doses lower than the subchronic POD. These sensitive effects have 

not been adequately evaluated for this duration. Inhalation studies 

have also identified neurological effects as a sensitive endpoint.), 3 

for use of a subchronic study (an adequate assessment of duration 

could not be conducted since the shorter-term studies utilized 

lower dose levels and assessed different endpoints than the longer 

duration studies.) 

Critical effect(s): Changes in liver and kidney weights (with histological changes at 

higher doses) 

Co-critical effect(s): Decreased fetal body weight, organ weights (liver and kidney), and 

placental weight; neurotransmitter level and histological changes 

in the brain; changes in immune response 

Additivity endpoint(s): Development, Hepatic (liver) system, Immune system, Nervous 

system, Renal (kidney) system 

Secondary effect(s): Increased heart weight; histological changes in the brain, liver, and 

kidney; neurological effects; decreased body weight; increased 

mortality 

 

The chronic nHRL must be protective of acute and short-term exposures that occur within the 

chronic period and therefore, the chronic nHRL is set equal to the Short-term HRL of 200 μg/L. 

Additivity Endpoints: Immune system and nervous system. 

 

 

Cancer Health Risk Limit (cHRL)  = Not applicable 

 

Cancer classification: Inadequate information to assess the carcinogenic potential in 

humans (EPA IRIS 2005) 

Slope factor: None 

Source of slope factor: None  

Tumor site(s): None  

   

 

Volatile: Yes (highly) 
 

 

Summary of changes since 1993/1994 HRL promulgation: 
The short-term, subchronic and chronic 2011 HRLs (200 μg/L) are 5-fold lower than the 1993/94 HRL 

value (1000 μg/L) as the result of : 1) a reassessment of the toxicity; 2) a multi-duration assessment and 

utilization of higher intake rates; and 3) rounding to one significant figure. 
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Summary of toxicity testing for health effects identified in the Health Standards Statute: 

 Endocrine Immunotoxicity Development Reproductive Neurotoxicity 

Tested? No Yes Yes No
4
 Yes 

Effects? Secondary 

Observations
1
 

Yes
2
 Yes

3
  -- Yes

5
 

Note: Even if testing for a specific health effect was not conducted for this chemical, information about that effect might be 

available from studies conducted for other purposes. Most chemicals have been subject to multiple studies in which researchers 

identify a dose where no effects were observed, and the lowest dose that caused one or more effects. A toxicity value based on the 

effect observed at the lowest dose across all available studies is considered protective of all other effects that occur at higher 

doses. 

 

Comments on extent of testing or effects: 
1 

A 2- to 4-fold increase in the measured amounts of adrenocorticotropic hormone (ACTH) was observed 

with increasing dose in one short-term study. The biological significance of this effect is uncertain.  
2 

 Several immunological studies have been conducted.  Immunosuppressant effects from toluene exposure 

have been demonstrated. Statistically significant and dose-related decreases in antibody response were 

consistently noted in a series of studies by one group of investigators. However, a second group, which 

conducted a single study, did not find immunosuppression. The two groups of investigators used 

different mouse strains, different sexes, and utilized different exposure durations. Inhalation studies in 

laboratory animals also suggest that immunotoxicity may be a sensitive endpoint. The results from the 

first group of investigators (Hsieh et al) form the basis of the short-term RfD. A database uncertainty 

factor was incorporated into the derivation of the subchronic and chronic RfD, in part, to address the 

lack of immunotoxicity data for these durations. 
3 

 Decreased fetal body weight and organ weights, as well as histological changes in the brain have been 

reported in several developmental studies at doses more than 20-fold higher than the short-term 

NOAEL. Histological changes in the brain were reported were also reported in longer-term studies in 

adults exposed to doses 40-fold higher than the short-term NOAEL. An extended 1 generation study 

reported behavioral effects in exposed offspring. These effects are identified as short-term co-critical 

effects. A database UF was incorporated into the derivation of the subchronic and chronic RfDs, in part, 

to address the need for additional neurotoxicity testing.  

 

Data are available on mothers who abused toluene (presumably as an inhalant) during and before 

pregnancy.  Toluene is believed to cause congenital defects in infants under these conditions of high 

exposure.   
4 

 Oral multigenerational or reproductive studies have not been conducted. Two subchronic inhalation 

studies have assessed fertility – one study reported decreased epididymal weight and reduced sperm 

counts in the highest dose group, the second study reported an increase in testes weight. Neither study 

reported any histological abnormalities. Other signs of toxicity (e.g., increased kidney weights, 

decreased body weights, increased mortality) were observed at these high dose levels. A two-generation 

inhalation study in rats did not report any effects on fertility or histological changes in organs. 
5 

 Several short-term and subchronic studies have reported changes in brain neurotransmitter levels, 

histological changes in the brain and mild behavioral changes. However, a dose-response relationship 

was not always clear. Inhalation studies indicate that the nervous system is a sensitive endpoint. 

Behavioral effects were identified as co-critical effects for the short-term duration. A database UF was 

incorporated into the derivation of the subchronic and chronic RfDs, in part, to address the need for 

additional neurotoxicity testing. 
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