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Butyl Benzyl Phthalate 
 

Butyl benzyl phthalate is used as a plasticizer in cellulosic resins and polyvinyl 
chloride (PVC) products, such as soft plastic children’s toys, shower curtains and 
vinyl flooring.  Over time and use, butyl benzyl phthalate is expected to leach out 
of these products.  Other uses of this phthalate include as a fixative in perfume, 
and as a dispersant, carrier, organic intermediate, and solvent.  Biomonitoring 
studies demonstrate widespread human exposure to this chemical.  
 
Butyl benzyl phthalate passed the animal data screen, underwent a preliminary 
toxicological evaluation, and is being brought to the Carcinogen Identification 
Committee for consultation.  This is a compilation of the relevant studies 
identified during the preliminary toxicological evaluation.  
 
Epidemiological data  
 
No cancer epidemiology studies were identified.  

 
Animal carcinogenicity data  
 

• Long-term feeding studies   
o 103-week studies in male and female B6C3F1 mice:  NTP (1982) 

 No treatment-related tumor findings in males or females 
o 103-week studies in male and female F344/N rats:  NTP (1982) 

 Increase in mononuclear cell leukemia (by pairwise 
comparison and trend) in females 

 No treatment-related tumor findings in males, but the study 
was judged inadequate due to high mortality in treated 
animals. 

o 105-week studies in male and female F344/N rats:  NTP (1997a) 
 Increase in pancreatic acinar cell adenoma, and adenoma 

and carcinoma (combined) (by pairwise comparison and 
trend) in males 

 Marginal increase in pancreatic acinar cell adenoma 
(significant compared to historical controls) and urinary 
bladder transitional epithelial papilloma (significant 
compared to historical controls) in females 

o 24- or 30- or 32-month studies in male and female F344/N rats on 
restricted or ad libitum diets:  NTP (1997b) 
 Increase in urinary bladder carcinoma, and carcinoma and 

papilloma (combined) in females on restricted diet  
 Increase in pancreatic adenoma in males fed ad libitum (by 

pairwise comparison, for either ad libitum or weight-matched 
controls) 
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 Increase in mononuclear cell leukemia in males and females 
fed ad libitum (pairwise comparison with weight-matched 
controls) 

 No treatment-related tumor findings in males on restricted 
diet 

 
• Short-term intraperitoneal injection study in mice 

o 24-week study in Strain A mice (injected 3 times/week for 8 weeks):  
Theiss et al. (1977), as reviewed by NTP (1982) 
 No treatment-related increase in pulmonary tumors 
 

• Short-term co-carcinogenicity study in rats 
o 16-week study in female Sprague-Dawley rats (gavaged 7 

times/week for one week, followed by a single dose of 
dimethylbenz[a]anthracene):  Singletary et al. (1997), as described 
in IARC (1999, p. 118)  
 No co-carcinogenic effects observed  

 
Other relevant data  
 

• Genotoxicity 
o Review:  NTP (1997a, pp. 7-8, 50); IARC (1999, pp. 123-124)  

 Salmonella reverse mutation assays (negative) 
 Drosophila melanogaster sex-linked recessive lethal 

mutation assays (negative) 
 Mouse lymphoma cell mutation assay (negative) 
 Sister chromatid exchange (SCE) in Chinese hamster ovary 

(CHO) cells (negative) 
 Chromosomal aberrations in CHO cells (negative) 
 SCE and chromosomal aberrations in mouse bone marrow 

cells in vivo (positive) 
 

• Estrogenic activity  
o Induced delayed pubertal onset, and increased proliferative index 

and modified morphology and gene expression profile of female rat 
mammary gland following prenatal exposure:  Moral et al. (2011) 

o Increased proliferative index in mammary terminal end buds and 
lobules, increased uterine weight/bodyweight ratio, decreased time 
to vaginal opening in female rats exposed on days 2-20 of life:  
Moral et al. (2007) 

o Induced neoplastic transformation of human breast epithelial cell 
line MCF-10F:  Fernandez and Russo (2010) 
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o Altered estrogen receptor (ER)-alpha mRNA expression, possibly 
through influencing aberrant DNA methylation in the promoter 
region of ER-alpha gene:  Kang and Lee (2005) 

o Induced proliferation of human MCF-7 breast cancer cells:  Harris 
et al. (1997); Okubo et al. (2003); Hashimoto et al. (2003); Kim et 
al. (2004) 

o Suppressed 17beta-estradiol induced proliferation of MCF-7 cells:  
Okubo et al. (2003) 

o Inhibited tamoxifen-induced apoptosis in MCF-7 human breast 
cancer cells:  Kim et al. (2004) 

o Tested positive for estrogenicity in recombinant yeast screen:  
Harris et al. (1997) 

 
• Other mechanistic considerations 

o Showed weak peroxisome proliferation inducing activity:  Hurst and 
Waxman (2003) 

o Influenced actin distribution and cell proliferation in rat osteoblasts  
and increased levels of Cyclin D3 at G1 to S transition.  
Overexpressed Cyclin D3 could work as a proto-oncongene during 
tumor development:  Agas et al. (2007) 
 

Reviews 
 

• IARC (1999)  
 
References1

Agas D, Sabbieti MG, Capacchietti M, Materazzi S, Menghi G, Materazzi G, 
Hurley MM, and Marchetti L (2007). Benzyl butyl phthalate influences actin 
distribution and cell proliferation in rat Py1a osteoblasts.  J Cell Biochem, 
101:543-51. 

 

Fernandez SV, Russo J (2010). Estrogen and xenoestrogens in breast cancer. 
Toxicol Pathol 38(1):110-122. 

Hashimoto Y, Kawaguchi M, Miyazaki K, Nakamura M (2003). Estrogenic activity 
of tissue conditioners in vitro. Dent Mater 19:341-6. 

Harris CA, Henttu P, Parker MG, Sumpter JP (1997). The estrogenic activity of 
phthalate esters in vitro. Environ Health Perspect 105: 802-811. 

                                                 
1 Excerpts or the complete publication have been provided to members of the Carcinogen 
Identification Committee, in the order in which they are discussed in this document. 



 
Chemical for  Office of Environmental  
CIC Consultation:   Health Hazard Assessment 
Butyl Benzyl Phthalate 4 July 2011 
 

Hurst CH and Waxman DJ. (2003).  Activation of PPARα and PPARγ by 
environmental phthalate monoesters.  Toxicol Sci, 74:297-308 

International Agency for Research on Cancer (IARC, 1999). IARC Monographs 
on the Evaluation of Carcinogenic Risks to Humans, Volume 73. IARC, Lyon. pp. 
115-129, Butyl Benzyl Phthalate. 
 
Kang SC and Lee BM (2005)  DNA methylation of estrogen receptor α gene by 
phthalates.  J Toxicol Environ Health 68:1995-2003 
 
Kim IY, Han SY, Moon A (2004). Phthalates inhibit tamoxifen-induced apoptosis 
in MCF-7 human breast cancer cells. J Toxicol Environ Health 67:2025-2035. 
 
Moral R, Santucci-Pereira J, Wang R, Russo IH, Lamartiniere CA, Russo J 
(2011). In utero exposure to butyl benzyl phthalate induces modification sin the 
morphology and the gene expression profile of the mammary gland:  an 
experimental study in rats.  Environmental Health 10:5. 
 
Moral R, Rang R, Russo IH, Mailo DA, Lamartineiere CA, Russo J (2007). The 
plasticizer butyl benzyl phthalate induces genomic changes in rat mammary 
gland after neonatal/prepubertal exposure.  BMC Genomics 8:453. 
 
National Toxicology Program (1997a). Toxicology and Carcinogenesis Studies of 
Butyl Benzyl Phthalate (CAS No. 85-68-7) in F344/N Rats (Feed Studies). 
Technical Report Series No. 458. NIH Publication No. 95-3374. US Department 
of Health and Human Services, Public Health Service, National Institutes of 
Health. 
 
National Toxicology Program (1997b). Effect of Dietary Restriction onToxicology 
and Carcinogenesis Studies in F344/N Rats and B6C3F1 Mice. Technical Report 
Series No. 460. NIH Publication No. 95-3374. US Department of Health and 
Human Services, Public Health Service, National Institutes of Health. 
 
National Toxicology Program (1982). Carcinogenesis Bioassay of Butyl Benzyl 
Phthalate (CAS No. 85-68-7) in F344/N Rats and B6C3F1 Mice (Feed Study). 
Technical Report Series No. 213. NIH Publication No. 82-1769. US Department 
of Health and Human Services, Public Health Service, National Institutes of 
Health. 

Okubo T, Suzuki T, Yokoyama Y, Kano K, and Kano I. (2003).  Estimation of 
estrogenic and anti-estrogenic activities of some phthalate diesters and 
monoesters by MCF-7 cell proliferation assay in vitro.  Biol Pharm Bull 26:1219-
1224. 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Okubo%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Suzuki%20T%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yokoyama%20Y%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kano%20K%22%5BAuthor%5D�
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kano%20I%22%5BAuthor%5D�


 
Chemical for  Office of Environmental  
CIC Consultation:   Health Hazard Assessment 
Butyl Benzyl Phthalate 5 July 2011 
 

Singletary K, MacDonald C, and Wallig M. (1997).  The plasticizer benyl butyl 
phthalate (BBP) inhibit 7,12-dimethylbenz[a]anthracene (DMBA)-induced rat 
mammary DNA adduct formation and tumorigenesis.  Carcinogenesis 18:1669-
1673. 

Theiss JC, Stoner GD, Shimkin MB, and Weisburger EK. (1977).   Test for 
carcinogenicity of organic contaminants of United State drinking water by 
pulmonary tumor response in strain A mice.  Cancer Res 37: 2717-2720. 

 
 


	Butyl Benzyl Phthalate
	Epidemiological data
	No cancer epidemiology studies were identified.
	Animal carcinogenicity data
	Reviews
	References0F
	Agas D, Sabbieti MG, Capacchietti M, Materazzi S, Menghi G, Materazzi G, Hurley MM, and Marchetti L (2007). Benzyl butyl phthalate influences actin distribution and cell proliferation in rat Py1a osteoblasts.  J Cell Biochem, 101:543-51.
	Fernandez SV, Russo J (2010). Estrogen and xenoestrogens in breast cancer. Toxicol Pathol 38(1):110-122.
	Hashimoto Y, Kawaguchi M, Miyazaki K, Nakamura M (2003). Estrogenic activity of tissue conditioners in vitro. Dent Mater 19:341-6.
	Harris CA, Henttu P, Parker MG, Sumpter JP (1997). The estrogenic activity of phthalate esters in vitro. Environ Health Perspect 105: 802-811.
	Hurst CH and Waxman DJ. (2003).  Activation of PPARα and PPARγ by environmental phthalate monoesters.  Toxicol Sci, 74:297-308
	Okubo T, Suzuki T, Yokoyama Y, Kano K, and Kano I. (2003).  Estimation of estrogenic and anti-estrogenic activities of some phthalate diesters and monoesters by MCF-7 cell proliferation assay in vitro.  Biol Pharm Bull 26:1219-1224.
	Singletary K, MacDonald C, and Wallig M. (1997).  The plasticizer benyl butyl phthalate (BBP) inhibit 7,12-dimethylbenz[a]anthracene (DMBA)-induced rat mammary DNA adduct formation and tumorigenesis.  Carcinogenesis 18:1669-1673.
	Theiss JC, Stoner GD, Shimkin MB, and Weisburger EK. (1977).   Test for carcinogenicity of organic contaminants of United State drinking water by pulmonary tumor response in strain A mice.  Cancer Res 37: 2717-2720.

