
 

 

 
 

 

 

 

 

 

 

CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY 

OFFICE OF ENVIRONMENTAL HEALTH HAZARD ASSESSMENT 


SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT OF 1986 

(Proposition 65) 


NOTICE OF ADDITION OF DOCUMENTS AND INFORMATION 

TO RULEMAKING FILE, OAL FILE No. Z-05-0614-06 


AMENDMENT TO TITLE 22, CALIFORNIA CODE OF REGULATIONS, 

SECTION 12805, SPECIFIC REGULATORY LEVELS: CHEMICALS CAUSING 


REPRODUCTIVE TOXICITY
 

[Proposition 65 Maximum Allowable Dose Level (MADL) for Reproductive Toxicity 
for Di(2-ethylhexyl)phthalate (DEHP) by Oral Exposure] 

August 17, 2005 

Pursuant to the requirements of Government Code sections 11346.8(d), 11346.9(a)(1), 
and 11347.1, the Office of Environmental Health Hazard Assessment (OEHHA) is 
providing notice that documents and other information which the agency has relied upon 
in proposing an amendment to Title 22, California Code of Regulations, Section 12805, 
have been added to the rulemaking file and are available for public inspection and 
comment. 

The documents and information added to the rulemaking file are listed below. These 
documents are available for inspection at the OEHHA’s office located at 1001 “I” Street, 
19th Floor, Sacramento, CA from August 17, 2005 through September 1, 2005, between 
the hours of 8:00 a.m. and 5:00 p.m.  If you have any comments regarding the documents 
and other information, OEHHA will accept written comments between (date) and (date).  
All written comments must be submitted to OEHHA by mail, fax, courier or hand-
delivered, no later than 5:00 p.m. on September 1, 2005, and addressed to: 

Susan Luong 

Office of Environmental Health Hazard Assessment 


Street Address: 1001 I Street, 19th Floor 

Sacramento, CA 95814 


Mailing Address: P.O. Box 4010 

Sacramento, CA 95812 


Fax No.: (916) 323-8803 Telephone: (916) 445-6900 


Comments may also be transmitted via email addressed to:  sluong@oehha.ca.gov. It is 
requested but not required that written statements or arguments be submitted in triplicate.  
All written comments received by September 1, 2005, which pertain to the above-listed 
documents and other information will be reviewed and responded to by OEHHA’s staff 
as part of the compilation of the rulemaking file.  Inquiries concerning the action 
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described in this notice may be directed to Susan Luong, in writing, at the address given 
above, or by telephone at (916) 445-6900. 

Documents and information added to Notice File No. Z-05-0614-06: 

Ablake M, Itoh M, Terayama H, Hayashi S, Shoji S, Naito M, Takahashi K, Suna S, 
Jitsunari F (2004). Di-(2-ethylhexyl) phthalate induces severe aspermatogenesis in mice, 
however, subsequent antioxidant vitamins supplementation accelerates regeneration of 
the seminiferous epithelium. Int J Androl 27, 274-81. 

Albro PW (1986). Absorption, metabolism, and excretion of di(2-ethylhexyl) phthalate 
by rats and mice.  Environ Health Perspect 65, 293-8. 

Albro PW, Chapin RE, Corbett JT, Schroeder J, Phelps JL (1989). Mono-2-ethylhexyl 
phthalate, a metabolite of di-(2-ethylhexyl) phthalate, causally linked to testicular atrophy 
in rats. Toxicol Appl Pharmacol 100, 193-200. 

Albro PW, Corbett JT, Schroeder JL, Jordan S, Matthews HB (1982a). Pharmacokinetics, 
interactions with macromolecules and species differences in metabolism of DEHP. 
Environ Health Perspect 45, 19-25. 

Albro PW, Hass JR, Peck CC,  Jordan ST, Corbett JT, Schroeder J (1982b). Applications 
of isotope differentiation for metabolic studies with di-(2-ethylhexyl) phthalate. J 
Environ Sci Health B 17, 701-14. 

Albro PW, Hass JR, Peck CC,  Odam DG, Corbett JT, Bailey FJ, Blatt HE, Barrett BB 
(1981). Identification of the metabolites of di-(2-ethylhexyl) phthalate in urine from the 
African green monkey. Drug Metab Dispos 9, 223-5. 

Albro PW, Lavenhar SR (1989). Metabolism of di(2-ethylhexyl)phthalate. Drug Metab 
Rev 21, 13-34. 

Albro PW, Thomas RO (1973). Enzymatic hydrolysis of di-(2-ethylhexyl) phthalate by 
lipases. Biochim Biophys Acta 306, 380-90. 

Albro PW, Tondeur I, Marbury D, Jordan S, Schroeder J, Corbett JT (1983). Polar 
metabolites of di-(2-ethylhexyl)phthalate in the rat. Biochim Biophys Acta 760, 283-92. 

American Chemistry Council (ACC, 2004). Information pertaining to development of a 
maximum allowable dose level for di(2-ethylhexyl) phthalate. Submitted to the Office of 
Environmental Health Hazard Assessment, California Environmental Protection Agency, 
Sacramento, on May 12, 2004. 

Anderson WA, Castle L, Scotter MJ, Massey RC, Springall C (2001). A biomarker 
approach to measuring human dietary exposure to certain phthalate diesters. Food Addit 
Contam 18, 1068-74. 
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Arcadi FA, Costa C, Imperatore C, Marchese A, Rapisarda A, Salemi M, Trimarchi GR, 
Costa G (1998). Oral toxicity of bis(2-ethylhexyl) phthalate during pregnancy and 
suckling in the Long-Evans rat. Food Chem Toxicol 36, 963-70. 

Aslan AR, Kogan BA, and Gondos B (2003). Testicular development. In: Polin RA, Fox 
WW, and Abman SH eds. Fetal and Neonatal Physiology. Sunders, Philadelphia, PA. 3rd 

edi. Volume 2, Chapter 191, pp1950-1960.  

Astill BD (1989). Metabolism of DEHP: effects of prefeeding and dose variation, and 
comparative studies in rodents and the cynomolgus monkey (CMA studies). Drug Metab 
Rev 21, 35-53. 

Awal MA, Kurohmaru M, Ishii M, Andriana BB, Kanai Y, Hayashi Y (2004 ). Mono-(2-
ethylhexyl) phthalate (MEHP) induces spermatogenic cell apoptosis in guinea pig testes 
at prepubertal stage in vitro. Int J Toxicol 23, 349-55. 

Banerjee S, Thuillier R, Culty M, Papadopoulos V,  Brown TR, Banerjee PP (2002). 
In utero exposure to di(2-ethylhexyl) phthalate alters growth, tissue organization, and the 
expression of androgen receptor protein of rat prostate. Biol Reprod  66(Suppl 1), 200 

Bhattacharya N, Dufour JM, Vo MN, Okita J, Okita R, Kim KH (2005). Differential 
effects of phthalates on the testis and the liver. Biol Reprod 72, 745-54. 

Biegel LB, Hurtt ME, Frame SR, O'Connor JC, Cook JC (2001). Mechanisms of 
extrahepatic tumor induction by peroxisome proliferators in male CD rats. Toxicol Sci 60, 
44-55. 

Biegel LB, Liu RC, Hurtt ME, Cook JC (1995). Effects of ammonium perfluorooctanoate 
on Leydig cell function: in vitro, in vivo, and ex vivo studies. Toxicol Appl Pharmacol 
134, 18-25. 

Bility MT, Thompson JT, McKee RH, David RM, Butala JH, Vanden Heuvel JP, Peters 
JM (2004). Activation of mouse and human peroxisome proliferator-activated receptors 
(PPARs) by phthalate monoesters. Toxicol Sci 82, 170-82. 

Boekelheide K, Fleming SL, Johnson KJ, Patel SR, Schoenfeld HA (2000). Role of 
Sertoli cells in injury-associated testicular germ cell apoptosis. Proc Soc Exp Biol Med 
225, 105-15. 

Borch J, Ladefoged O, Hass U, Vinggaard AM (2004). Steroidogenesis in fetal male rats 
is reduced by DEHP and DINP, but endocrine effects of DEHP are not modulated by 
DEHA in fetal, prepubertal and adult male rats. Reprod Toxicol 18, 53-61. 

Borch J, Dalgaard M, Ladefoged O (2005). Early testicular effects in rats perinatally 
exposed to DEHP in combination with DEHA-apoptosis assessment and 
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immunohistochemical studies. Reprod Toxicol 19, 517-25. 

Chiu SH, Huskey SW (1998). Species differences in N-glucuronidation. Drug Metab 
Dispos 26, 838-47. 

Cho F, Yabe M, Honjo S (1975). The weight of the reproductive organs, hypophysis and 
thyroid of male cynomolgus monkeys (Macaca fascicularis). Jikken Dobutsu 24, 173-5. 

Chu I, Villeneuve DC, Secours V, Franklin C, Rock G, Viau A (1978). Metabolism and 
tissue distribution of mono-2-ethylhexyl phthalate in the rat. Drug Metab Dispos 6, 146-
9. 

Collett GP, Betts AM, Johnson MI, Pulimood AB, Cook S, Neal DE, Robson CN (2000). 
Peroxisome proliferator-activated receptor alpha is an androgen-responsive gene in 
human prostate and is highly expressed in prostatic adenocarcinoma. Clin Cancer Res 6, 
3241-8. 

Cook JC, Murray SM, Frame SR, Hurtt ME (1992). Induction of Leydig cell adenomas 
by ammonium perfluorooctanoate: a possible endocrine-related mechanism. Toxicol Appl 
Pharmacol 113, 209-17. 

Corton JC, Lapinskas PJ (2004). Peroxisome Proliferator-Activated Receptors: Mediators 
of Phthalate Ester-Induced Effects in the Male Reproductive Tract? Toxicol Sci. 

Daniel JW, Bratt H (1974). The absorption, metabolism and tissue distribution of di(2-
ethylhexyl)phthalate in rats. Toxicology 2, 51-65. 

David RM, Moore MR, Finney DC, Guest D (2000b). Chronic toxicity of di(2-
ethylhexyl)phthalate in mice. Toxicol Sci 58, 377-85. 

Dirven HA, van den Broek PH, Arends AM, Nordkamp HH, de Lepper AJ, Henderson 
PT, Jongeneelen FJ (1993). Metabolites of the plasticizer di(2-ethylhexyl)phthalate in 
urine samples of workers in polyvinylchloride processing industries. Int Arch Occup 
Environ Health 64, 549-54. 

Duty SM, Silva MJ, Barr DB, Brock JW, Ryan L, Chen Z, Herrick RF, Christiani DC, 
Hauser R (2003a). Phthalate exposure and human semen parameters. Epidemiology 14, 
269-77. 

Duty SM, Singh NP, Silva MJ, Barr DB, Brock JW, Ryan L, Herrick RF, Christiani DC, 
Hauser R (2003b). The relationship between environmental exposures to phthalates and 
DNA damage in human sperm using the neutral comet assay. Environ Health Perspect 
111, 1164-9. 

Duty SM, Calafat AM, Silva MJ, Ryan L, Hauser R (2005). Phthalate exposure and 
reproductive hormones in adult men. Hum Reprod 20, 604-10. 
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Elbrecht A, Chen Y, Cullinan CA, Hayes N, Leibowitz M, Moller DE, Berger J (1996). 
Molecular cloning, expression and characterization of human peroxisome proliferator 
activated receptors gamma 1 and gamma 2. Biochem Biophys Res Commun 224, 431-7. 
Festing MF, Altman DG (2002). Guidelines for the design and statistical analysis of 
experiments using laboratory animals. ILAR J 43, 244-58. 

Flurer CI, Zucker H (1987). Difference in serum ascorbate in two species of 
Callithricidae. Int J Vitam Nutr Res 57, 297-8. 

Flurer CI, Zucker H (1989). Ascorbic acid in a New World monkey family: species 
difference and influence of stressors on ascorbic acid metabolism. Z Ernahrungswiss 28, 
49-55. 

Fredricsson B, Moller L, Pousette A, Westerholm R (1993). Human sperm motility is 
affected by plasticizers and diesel particle extracts. Pharmacol Toxicol 72, 128-33. 

Gangolli SD (1982). Testicular effects of phthalate esters. Environ Health Perspect 45, 
77-84. 

Gazouli M, Yao ZX, Boujrad N, Corton JC, Culty M, Papadopoulos V (2002). Effect of 
peroxisome proliferators on Leydig cell peripheral-type benzodiazepine receptor gene 
expression, hormone-stimulated cholesterol transport, and steroidogenesis: role of the 
peroxisome proliferator-activator receptor alpha. Endocrinology 143, 2571-83. 

Grasso P, Heindel JJ, Powell CJ, Reichert LE Jr (1993). Effects of mono(2-ethylhexyl) 
phthalate, a testicular toxicant, on follicle-stimulating hormone binding to membranes 
from cultured rat Sertoli cells. Biol Reprod 48, 454-9. 

Gray LE, Hotchkiss AK,  Price M, Wolf CJ, Furr J, Ostby J, Lambright C,  Parks L, 
Wilson V,  Bobseine K and others (2001). Adverse effects of antiandrogenic pesticides 
and toxic substances on reproductive development in the male. Biol Reprod 64(Suppl 1), 
87-8 

Gray LE Jr, Wolf C, Lambright C, Mann P, Price M, Cooper RL, Ostby J (1999). 
Administration of potentially antiandrogenic pesticides (procymidone, linuron, iprodione, 
chlozolinate, p,p'-DDE, and ketoconazole) and toxic substances (dibutyl- and 
diethylhexyl phthalate, PCB 169, and ethane dimethane sulphonate) during sexual 
differentiation produces diverse profiles of reproductive malformations in the male rat. 
Toxicol Ind Health 15, 94-118. 

Gray TJ, Beamand JA (1984). Effect of some phthalate esters and other testicular toxins 
on primary cultures of testicular cells. Food Chem Toxicol 22, 123-31. 

Gray TJ, Butterworth KR (1980). Testicular atrophy produced by phthalate esters. Arch 
Toxicol Suppl 4, 452-5. 

-5-




 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

 
 

 
 

 
 

 
 

 
 

Gray TJ, Gangolli SD (1986). Aspects of the testicular toxicity of phthalate esters. 
Environ Health Perspect 65, 229-35. 

Gray TJ, Rowland IR, Foster PM, Gangolli SD (1982). Species differences in the 
testicular toxicity of phthalate esters. Toxicol Lett 11, 141-7. 

Gromoll J, Eiholzer U, Nieschlag E, Simoni M (2000). Male hypogonadism caused by 
homozygous deletion of exon 10 of the luteinizing hormone (LH) receptor: differential 
action of human chorionic gonadotropin and LH. J Clin Endocrinol Metab 85, 2281-6. 
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polychlorinated biphenyls and phthalates in relation to human sperm motility. Environ 
Health Perspect 113, 425-30. 
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