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Chemical Name: Xylenes  
CAS:  1330-20-7 

Synonyms: o-,m-,p-Xylene; m & p-xylene; m-,p-,o-Xylene; Dimethylbenzene; Dimethylbenzenes; 

Dimethylbenzene (mixed isomers); except p-xylene, mixed or all isomers; Socal aquatic solvent 3501; Total 

xylenes; Xylene; Xylene (o-,m-,p-); Xylene (o-, m-, p-isomers); xylenes; Xylenes ; Xylenes (o-, m-, p-

isomers); Xylenes (mixed); Xylenes mixed isomers; Xylene (mixed); Xylene (mixed isomers); xylene, 

mixed or all isomers, except p-; Xylene mixture; Xylene mixture (m-xylene, o-xylene, p-xylene); Xylene 

mixture (60% m-xylene, 9% o-xylene, 14% p-xylene, 17% ethylbenzene); Xylene, (total); Xylol 
 

 

Xylenes are a mixture of three isomers: meta-xylene (m-xylene), ortho-xylene (o-xylene), and para-xylene 

(p-xylene) with the meta-isomer usually being the dominant part of the mixture at 40-70%. The exact 

composition of the commercial xylene grade depends on the source but a typical mixture will also contain 

ethylbenzene at 6 - 20% in addition to the three isomers. The environmental fate (transport, partitioning, 

transformation, and degradation) is expected to be similar for each of the xylene isomers based on the 

similarities of their physical and chemical properties (Agency for Toxic Substances and Disease Registry 

2007).  The metabolism of each individual isomer is thought to be similar and the U.S. Environmental 

Protection Agency, 2003 IRIS Toxicological Review states that, “although differences in the toxicity of the 

xylene isomers have been detected, no consistent pattern following oral or inhalation exposure has been 

identified” (U.S. Environmental Protection Agency 2003).   
 

Acute Non-Cancer Health Risk Limit (nHRLacute)  =  800 μg/L  

 

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

   (Acute intake rate, L/kg/d) 

 

      = (1.2 mg/kg/d) x (0.2) x (1000 μg/mg) 

       (0.289L/kg-d) 

 

=  830 rounded to 800 μg/L 

 

 

Reference Dose: 1.2 mg/kg-day (laboratory animal) 

Source of toxicity value: MDH 2010 (same as ATSDR Acute MRL 2007) 

Point of Departure: 125 mg/kg-day (NOAEL- Dyer et al 1988, p-xylene isomer) 

Human Equivalent Dose Adjustment:  NA 

Total uncertainty factor: 100  

UF allocation: 10 for interspecies variation; 10 for intraspecies variation 

Critical effect(s): Altered visually evoked potentials 

Co-critical effect(s): None 

Additivity endpoint(s): Nervous system 

http://www.health.state.mn.us/divs/eh/risk/guidance/gw/table.html
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Secondary effect(s): None 

 

 

Short-term Non-Cancer Health Risk Limit (nHRLshort-term)  =  300 μg/L  

 

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

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

 

      = (0.50 mg/kg/d) x (0.2) x (1000 μg/mg) 

       (0.289 L/kg-d) 

 

=  346 rounded to 300 μg/L 

 

 

Reference Dose: 0.50 mg/kg-day (laboratory animal) 

Source of toxicity value: MDH 2010 

Point of Departure: 500 mg/kg-day (NOAEL, NTP 1986; xylene mixture of 60.2% m-

xylene, 9.1% o-xylene, 13.6% p-xylene, and 17% ethylbenzene) 

Human Equivalent Dose Adjustment:  NA 

Total uncertainty factor: 1000 

UF allocation: 10 for interspecies variation; 10 for intraspecies variation; 10 for 

database deficiencies (The database lacked oral multi-generational 

reproductive as well as adequate ototoxicity and neurotoxicity 

studies. Inhalation studies have identified neurological effects as a 

sensitive endpoint.) 

Critical effect(s): Decreased body weight 

Co-critical effect(s): Altered visually evoked potentials, hearing loss as characterized by 

loss/damage to outer hair cells in cochlea 
Additivity endpoint(s): Nervous system  

Secondary effect(s): Shallow breathing, mortality, decreased thymus and spleen weight, 

decreased maternal uterine weight, overt maternal toxicity, 

increased resorptions, and fetal malformations (mainly cleft palate) 

 

 

Subchronic Non-Cancer Health Risk Limit (nHRLsubchronic) =  Short-term nHRL =  300 μg/L  

 

 

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

   (Subchronic intake rate, L/kg/d) 

 

      = (0.15 mg/kg/d) x (0.2) x (1000 μg/mg) 

       (0.077 L/kg-d) 

 

=  389 rounded to 400 μg/L 

 

 

Reference Dose: 0.15 mg/kg-day (laboratory animal) 
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Source of toxicity value: MDH, 2010 

Point of Departure: 150 mg/kg-day (NOAEL, Condie et al 1988; xylene mixture of 

62.3% m- & p-xylene, 17.6% o-xylene, and 20% ethylbenzene) 

Human Equivalent Dose Adjustment:  NA 

Total uncertainty factor: 1000 

UF allocation: 10 for interspecies variation; 10 for intraspecies variation; 10 for 

database deficiencies (The database lacked oral multi-generational 

reproductive as well as adequate ototoxicity and neurotoxicity 

studies. Inhalation studies have identified neurological effects as a 

sensitive endpoint.) 

Critical effect(s): Mild nephropathy in females and increased kidney weight in males 

Co-critical effect(s): Decreased body weight, altered visual evoked potential, hearing 

loss as characterized by loss/damage to outer hair cells in the 

cochlea 

Additivity endpoint(s): Renal (kidney) system*, Nervous system 

Secondary effect(s): Lethargy, shallow breathing, unsteadiness, tremors, paresis, 

decreased thymus and spleen weight, decreased body weight, fetal 

malformations (mainly cleft palate), decreased maternal uterine 

weight, increased resorptions 

 

 

The Subchronic nHRL must be protective of the short-term exposures that occur within the 

subchronic period and therefore, the Subchronic nHRL is set equal to the Short-term nHRL of 300 

μg/L. Additivity endpoints: Renal (kidney) system*, Nervous system 

 
*The short-term and subchronic water concentrations were very similar (346 μg/L – short-term & 389 μg/L – subchronic) so renal 

effects were included as an additivity endpoint for the subchronic duration even though the subchronic HRL was set to the short-

term value 

 

 

Chronic Non-Cancer Health Risk Limit (nHRLVchronic)  =  Short-term nHRL =  300 μg/L  

 

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

   (Chronic intake rate, L/kg/d) 

 

      = (0.18 mg/kg/d) x (0.2) x (1000 μg/mg) 

       (0.043 L/kg-d) 

 

=  837 rounded to 800 μg/L 

 

Reference Dose: 0.18 mg/kg-day (laboratory animal) 

Source of toxicity value: MDH 2010 (same as EPA IRIS 2003) 

Point of Departure: 179 mg/kg-day(NOAEL, NTP 1986; xylene mixture of 60% m-

xylene, 9.1% o-xylene, 13.6% p-xylene, and 17% ethylbenzene) 

Human Equivalent Dose Adjustment:  NA 

Total uncertainty factor: 1000 

UF allocation: 10 for interspecies variation; 10 for intraspecies variation; 10 for 
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database deficiencies (The database lacked oral multi-generational 

reproductive as well as adequate ototoxicity and neurotoxicity 

studies. Inhalation studies have identified neurological effects as a 

sensitive endpoint.) 

Critical effect(s): Decreased body weight 

Co-critical effect(s): Altered visual evoked potential 

Additivity endpoint(s): Renal (kidney) system*, Nervous system 

Secondary effect(s): Hyperactivity, increased kidney weights, minimal nephropathy, 

hearing loss as characterized by loss/damage to outer hair cells in 

the cochlea 

 

 

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

periods and therefore, the Chronic nHRL is set equal to the Short-term nHRL of 300 μg/L. Additivity 

endpoints: Renal (kidney) system*, Nervous system 

 
*Renal effects were listed as an additivity endpoint for the chronic duration because the chronic HRL must be protective of 

effects that occur during the subchronic duration. Even though the chronic duration HRL was set to the short-term value, renal 

effects were added as an additivity endpoint for the subchronic duration. The short-term and subchronic water concentrations 

were very similar (346 μg/L – short-term & 389 μg/L – subchronic) so renal effects were included as an additivity endpoint for 

the subchronic duration even though the subchronic HRL was also set to the short-term value. 

 

 

Cancer Health Risk Limit (cHRL)  =  Not Applicable 

 

Cancer classification: None  

Slope factor: NA 

Source of slope factor: NA 

Tumor site(s): NA     

 

 

Volatile: Yes (highly) 

 

 

Summary of Guidance Value History: 
The short-term, subchronic, and chronic 2011 HRLs are 33 times lower than the 1993/94 HRL (10,000 

μg/L) as the result of: 1) a 4-fold fold lower, revised RfD, 2) utilizing more recent intake rates which 

incorporate higher intake rates during early life, and 3) rounding to one significant digit.  

 

 

Summary of toxicity testing for health effects identified in the Health Standards Statute: 

 Endocrine Immunotoxicity Development Reproductive Neurotoxicity 

Tested? No Yes Yes Yes Yes 

Effects? -- Yes
1
 Yes

2
 Yes

3
 Yes

4
 

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 
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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
 Decreased spleen and thymus and spleen weights were measured following oral exposure at a dose two 

times higher than the short-term critical study LOAEL (1000 mg/kg-day) and are identified as secondary 

effects for the short-term and subchronic durations.  
2
 Developmental testing found effects of malformations including cleft palate, decreased fetal body 

weight and increased fetal death at doses two times higher than the LOAEL in the short-term critical 

study. Developmental effects were listed as a secondary effect for the short-term duration.    
3
 Reproductive effects including increased resorptions and decreased uterine weight following oral 

exposure at doses two times higher than the short-term critical study LOAEL (1000 mg/kg-day) and 

eight times higher than the acute critical study LOAEL (250 mg/kg-day). 
4
  Neurological effects of transient hyperactivity were seen at oral doses during the chronic duration that 

were three times higher than the critical acute LOAEL (250 mg/kg-day) which was based on altered 

evoked visual potentials. Transient signs of nervous system depression were observed in mice at oral 

doses that were six time higher than the acute LOAEL (250 mg/kg-day) and two times higher than the 

subchronic critical study LOAEL (750 mg/kg-day).  Neurological effects were listed as critical, co-

critical, and secondary effects.  Neurotoxicity has been identified as the most sensitive endpoint 

following inhalation exposure. 

 

 

References: 

 

Agency for Toxic Substances and Disease Registry. (2007). "Toxicological Profile for Xylene." from 

http://www.atsdr.cdc.gov/toxprofiles/tp71.pdf. 

Agency for Toxic Substances and Disease Registry (ATSDR) - MRLs. (2009). "Minimal Risk Levels for 

Hazardous Substances (MRLs)." from http://www.atsdr.cdc.gov/mrls/mrls_list.html. 

Agency for Toxic Substances and Disease Registry (ATSDR) - Toxicological Profiles. "Toxicological 

Profile Information Sheet." from http://www.atsdr.cdc.gov/toxpro2.html. 

California Environmental Protection Agency-OEHHA Toxicity Criteria Database. from 

http://www.oehha.ca.gov/risk/ChemicalDB/index.asp. 

California Environmental Protection Agency - OEHHA Cancer Potency Values. (2005). "OEHHA Toxicity 

Criteria Database." from http://www.oehha.ca.gov/risk/pdf/cancerpotalpha81005.pdf. 

California Water Resources Control Board. (2008). "Water Quality Limits for Consituents and Parameters." 

from 

http://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/docs/limit_tables_2008.

pdf. 

Condie, L., J. Hill, et al. (1988). "Oral toxicology studies with xylene isomers and mixed xylenes." Drug 

Chem Toxicol 11(4): 329-354. 



Xylenes - 6 of 7 

Dyer, R., M. Bercegeay, et al. (1988). "Acute exposures to p-xylene and toluene alter visual information 

processing." Neurotoxicol Teratol 10(2): 147-153. 

European Union Pesticide Database. from http://ec.europa.eu/sanco pesticides/public/index.cfm. 

Government of Canada (1993). Priority Substances List Assessment Report: Xylenes. E. C. H. Canada. 

Health Canada - Priority Substances Assessment Program and Screening Assessment Reports. from 

http://www.hc-sc.gc.ca/ewh-semt/pubs/contaminants/index-eng.php#existsub. 

International Agency for Research on Cancer (IARC). "Complete List of Agents evaluated and their 

classification." from http://monographs.iarc.fr/ENG/Classification/index.php. 

Korsak, Z., J. Wisniewska-Knypl, et al. (1994). "Toxic effects of subchronic combined exposure to n-butyl 

alcohol and m-xylene in rats." Int J Occup Med Environ Health 7(2): 155-166. 

Kum, C., S. Sekkin, et al. (2007). "Effects of xylene and formaldehyde inhalations on renal oxidative stress 

and some serum biochemical parameters in rats." Toxicol Ind Health 23(2): 115-120. 

Marks, T. A., T. A. Ledoux, et al. (1982). "Teratogenicity of a commercial xylene mixture in the mouse." J 

Toxicol Environ Health 9(1): 97-105. 

National Toxicology Program. from http://ntp.niehs.nih.gov/?objectid=25BC6AF8-BDB7-CEBA-

F18554656CC4FCD9. 

National Toxicology Program (1986). NTP Toxicology and Carcinogenesis Studies of Xylenes (Mixed) 

(60% m-Xylene, 14% p-Xylene, 9% o-Xylene, and 17% Ethylbenzene) (CAS No. 1330-20-7) in 

F344/N Rats and B6C3F1 Mice (Gavage Studies). Natl Toxicol Program Tech Rep Ser. 327: 1-160. 

The International Programme on Chemical Safety. "Chemicals Assessment." from 

http://www.who.int/ipcs/assessment/en/. 

Toxicology Excellence for Risk Assessment - ITER "International Toxicity Estimates for Risk (ITER)." 

from http://iter.ctcnet.net/publicurl/pub search list.cfm. 

TOXNET. "Toxicology Data Network Search." from http://toxnet.nlm.nih.gov/. 

U. S. Environmental Protection Agency - IRIS. "Integrated Risk Information Systems (IRIS) A-Z List of 

Substances." from http://cfpub.epa.gov/ncea/iris/index.cfm?fuseaction=iris.showSubstanceList. 

U. S. Environmental Protection Agency - National Center for Environmental Assessment. from 

http://cfpub.epa.gov/ncea/cfm/archive_whatsnew.cfm. 

U. S. Environmental Protection Agency - Office of Drinking Water. "2006 Edition of the Drinking Water 

Standards and Health Advisories." from 

http://www.epa.gov/waterscience/criteria/drinking/dwstandards.pdf. 

U. S. Environmental Protection Agency - Office of Pesticide Programs Reregistration Status. "Pesticide 

Registration Status." from http://www.epa.gov/pesticides/reregistration/status.htm. 



Xylenes - 7 of 7 

U. S. Environmental Protection Agency - Voluntary Children's Chemical Evaluation Program (VCCEP). 

"VCCEP Chemicals." from http://www.epa.gov/oppt/vccep/pubs/chemmain.html. 

U. S. Geological Survey - Health-Based Screening Levels. from 

http://infotrek.er.usgs.gov/apex/f?p=HBSL:HOME:0. 

U.S. Environmental Protection Agency - Regional Screening Tables. "Mid-Atlantic Risk Assessment - 

Regional Screening Table." from http://www.epa.gov/reg3hwmd/risk/human/rb-

concentration_table/index.htm. 

U.S. Environmental Protection Agency (2003). TOXICOLOGICAL REVIEW OF XYLENES (CAS No. 

1330-20-7). 

U.S. Environmental Protection Agency (2005). Reregistration Eligibility Decision for Xylene, List C Case 

No. 3020. 

Wolfe, G. (1988a). Subchronic toxicity study in rats with m-xylene. Rockville, MD, Report by Hazleton 

Laboratories America, Inc., sponsored by Dynamac Corporation. Project No. 2399–108. 

Wolfe, G. (1988b). Subchronic toxicity study in rats with p-xylene Rockville, MD, Report by Hazleton 

Laboratories America, Inc., sponsored by Dynamac Corporation Project No. 2399–110. 

World Health Organization - Guidelines for Drinking-Water Quality. (2008). from 

http://www.who.int/water_sanitation_health/dwq/gdwq3rev/en/index.html. 

 

 

 


	SummaryPages
	OLE_LINK1
	OLE_LINK2
	References

