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RE: Proposed Prop 65 listing for tetraconazole 
 


Ms. Cynthia Oshita Office of Environmental Health Hazard Assessment                                 January 16, 2012 


P.O. Box 4010, MS-19B  


Sacramento, California 95812-4010  


 


Dear Ms. Oshita: 


 


I am writing to submit comments on behalf of the California Grape and Tree Fruit League (the League) 


regarding the proposed Prop 65 listing for tetraconazole.  The League is a voluntary trade association 


comprised of growers, packers, and shippers of fresh table grapes and deciduous tree fruit.  Our members 


collectively account for approximately 85 percent of the total annual production of these commodities in 


California. This product would, according to trials conducted by well-respected scientists, provide a valuable 


alternative for our members and the industry.  


 


The League respectfully requests OEHHA to postpone the Intent to List process under Proposition 65 because 


of the following facts: 


 


·     The manufacturer is requesting OEHHA wait for key, new data to be completed and submitted to 


OEHHA later this year. 


 


·     The manufacturer met with the US EPA in October 2011.  The US EPA agreed with the manufacturer 


that providing the Agency with specific, new scientific data on the “mode of action” would help 


resolve questions on the human relevance of the rodent studies on tetraconazole.   


 


·     The US EPA concurred that similar scientific data on other triazole antifungal agents has altered their 


conclusions on the human relevancy of the cancer data on these similar chemicals.  The US EPA’s 


expectation is that there is an underlying likeliness that similar change in their cancer evaluation of 


tetraconazole could be generated from tetraconazole-specific mode-of-action data. 


 


·     The procedures for producing the scientific data have been agreed to with the US EPA. 


 


·     The requested data is scheduled to commence within a month.   


 


·      The 28-day study is currently being conducted and the final report is likely to be available within six 


months.   


 


Because this crucial scientific data, which is directly relevant to the OEHHA decision making process 


under Proposition 65, and was not considered in the 2000 evaluation by the US EPA that OEHHA is using 


as the sole basis for administratively listing tetraconazole under Proposition 65, the League is requesting 


that OEHHA postpone further consideration of tetraconazole until the new data is received and evaluated. 


 


Thank you for your consideration and please do not hesitate to contact us with any questions. 


 


      Sincerely, 


       


  
      Barry Bedwell 


      President 
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October 18, 2011 
 
 
Mary Waller 
U.S. Environmental Protection Agency 
Office of Pesticide Programs  
Registration Division (7504P) 
Office of Pesticide Programs, EPA 
One Potomac Yard 
2777 South Crystal Drive 
Arlington, VA 22202 
 
 
 
RE: Notes on EPA October 13, 2011 Meeting with Isagro USA 
 Regarding Tetraconazole Q* Risk Assessment Reclassification  
 
 
 
Dear Ms. Waller: 
 
The purpose of this letter is to capture the highlights of our discussions on October 13, 2011 
regarding the science necessary (study protocol review) for the possible removal of the 
Tetraconazole Q* classification to a nonlinear risk assessment method.  In attendance at the 
meeting were: 
  
 EPA:  


Greg Akerman    Nancy McCarroll       Vicki Dellarco 
  Anwar Durbar    Ray Kent   Mary Manibusan 
  Jess Roland   Mary Waller 
 
Isagro / TSG: 
  Gary Burin   Mel Graben   Sara Lamperti 
  
   
 
Isagro representatives met with scientists from HED, Dr. Vicki Dellarco (OPP Senior Science 
Advisor) and Mary Waller (RD) to discuss a research program to determine the dose-
response and time course of key events associated with the carcinogenicity of tetraconazole 
in mice.   After discussion of background information and the weight of the evidence for 
carcinogenicity, Dr. Dellarco asked whether the research was also intended to show that 
mouse carcinogenicity finding were not relevant to humans.  She noted that this would likely 
require more extensive investigation than the research program that is being proposed.   
Isagro explained that their goal was to provide sufficient understanding of the MOA to 


Isagro USA, Inc. 
430 Davis Drive, Suite 240 
Morrisville, NC 27560  
Phone (919) 321-5200 
Fax (919) 321-5220 
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support revision of the cancer classification descriptor and the use of a nonlinear approach to 
risk assessment.   
  
Following discussion of the proposed study design EPA suggested that the concentrations 
used be limited to 0, 90, 400 and 800 ppm.  Dr. Gary Burin, a consultant to Isagro, asked 
whether a phenobarbital positive control group should be included in the study and EPA said 
that it was helpful to include a positive control to be able to compare the cell proliferation 
response of tetraconazole to an agent that was known to induce cell proliferation.  EPA noted 
that sacrifice of groups of animals on days 1, 4, 14 and 28 is appropriate based upon 
knowledge of the time course of key events with other triazoles e.g., propiconazole, but Dr. 
Nancy McCarroll of HED agreed to examine the pharmacokinetics of tetraconazole and other 
triazoles to ensure that the pharmacokinetics of tetraconazole are comparable to other 
members of the triazole class of fungicide (to confirm the 4 day sacrifice timeframe).  The 
number of 6 animals at each interval was considered to be acceptable by EPA scientists and 
the parameters that were proposed for investigation were considered to be appropriate for 
the goal of research program.  EPA agreed that successful completion of this research 
program could result in the use of a nonlinear model and the application of a descriptor such 
as “not likely to be carcinogenic at dose levels that are not associated with cell proliferation.”  
It was specifically mentioned that the use of CAR knockout mice is not deemed necessary for 
this study. 
 
EPA advised that it would be helpful to the Agency if Isagro additionally prepared an 
evaluation of all available data following the format and logic of the ILSI/IPCS Human 
Relevance Framework after the completion of the proposed research.  
 
We believe the above represents the results of our discussions.  If you have any questions, 
comments or disagree with the notes above, please do not hesitate to contact me.   
 
 
Sincerely, 
 
 
 
Mel Graben 
Regulatory and Technical Manager 
Isagro, USA 
430 Davis Drive 
Suite 240 
Morrisville, NC 27560 
e-mail: mgraben@isagro-usa.com 
Tel:  919-321-5203 
Fax: 919-321-5220 


 
 
 
cc: Sara Lampert, Isagro S.p.A. 
 Gary Burin, TSG   



mailto:mgraben@isagro-usa.com






CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY 
OFFICE OF ENVIRONMENTAL HEALTH HAZARD ASSESSMENT 


SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT OF 1986 
(PROPOSITION 65) 


NOTICE OF INTENT TO LIST KRESOXIM-METHYL AND TETRACONAZOLE 


December 2, 2011  


The California Environmental Protection Agency’s Office of Environmental Health 
Hazard Assessment (OEHHA) intends to list the chemicals kresoxim-methyl and 
tetraconazole as known to the State to cause cancer under the Safe Drinking Water 
and Toxic Enforcement Act of 1986.1 This action is being proposed under the 
authoritative bodies listing mechanism.2


Chemical 
(CAS No.) 


 


Endpoint Reference Occurrence 


Kresoxim-methyl 
(143390-89-0) 


Cancer U.S. EPA 
(1999) 


Fungicide used on apples, cherries, grapes, 
pears, pome fruits and pecans 


Tetraconazole 
(112281-77-3) 


Cancer U.S. EPA 
(2000) 


Triazole fungicide used to control leafspot 
and powdery mildew on sugar beets 


OEHHA requested information relevant to the possible listing of kresoxim-methyl and 
tetraconazole in a notice published in the California Regulatory Notice Register on 
October 22, 2010 (Register 2010, Vol. No. 43-Z). OEHHA received public comments on 
both chemicals. 


Background on listing via the authoritative bodies mechanism:  A chemical must 
be listed under the Proposition 65 regulations when two conditions are met: 


1) An authoritative body formally identifies the chemical as causing cancer (Section 
25306(d)3


2) The evidence considered by the authoritative body meets the sufficiency criteria 
contained in the regulations (Section 25306(e)). 


). 


However, the chemical is not listed if scientifically valid data which were not considered 
by the authoritative body clearly establish that the sufficiency of evidence criteria were 
not met (Section 25306(f)). 


The U.S. Environmental Protection Agency (U.S. EPA) is one of several institutions 
designated as authoritative for the identification of chemicals as causing cancer 
(Section 25306(m)). 


                                                 
1 Commonly known as Proposition 65, the Safe Drinking Water and Toxic Enforcement Act of 1986 is 
codified in Health and Safety Code section 25249.5 et seq. 
2 See Health and Safety Code section 25249.8(b) and Title 27, Cal. Code of Regs., section 25306.  
3 All referenced sections are from Title 27 of the Cal. Code of Regulations. 
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OEHHA is the lead agency for Proposition 65 implementation. After an authoritative 
body has made a determination about a chemical, OEHHA evaluates whether listing 
under Proposition 65 is required using the criteria contained in the regulations. 


OEHHA’s determination: Kresoxim-methyl and tetraconazole each meet the criteria 
for listing as known to the State to cause cancer under Proposition 65, based on 
findings of the U.S. EPA (U.S. EPA, 1999; U.S. EPA, 2000). 


Formal identification and sufficiency of evidence for kresoxim-methyl:  In 1999, 
the U.S. EPA published a report on kresoxim-methyl entitled Cancer Assessment 
Document, Evaluation of the Carcinogenic Potential of Kresoxim-Methyl that concludes 
that the chemical causes cancer (U.S. EPA, 1999). This report satisfies the formal 
identification and sufficiency of evidence criteria in the Proposition 65 regulations. 


OEHHA is relying on the U.S. EPA’s discussion of data and conclusions in the report 
that kresoxim-methyl causes cancer. The U.S. EPA report concludes that kresoxim-
methyl is “‘likely to be carcinogenic to humans’ by the oral route.” Evidence described in 
the report includes studies showing that kresoxim-methyl increased the incidences of 
hepatocellular carcinoma in male and female rats in two experiments in each sex.  


Thus, the U.S. EPA (1999) has found that kresoxim-methyl causes increased incidence 
of malignant liver tumors in two experiments in male rats and in two experiments in 
female rats. 


Formal identification and sufficiency of evidence for tetraconazole:  In 2000, the 
U.S. EPA published a report on tetraconazole, entitled Cancer Assessment Document, 
Evaluation of the Carcinogenic Potential of Tetraconazole that concludes that the 
chemical causes cancer (U.S. EPA, 2000). This report satisfies the formal identification 
and sufficiency of evidence criteria in the Proposition 65 regulations. 


OEHHA is relying on the U.S. EPA’s discussion of data and conclusions in the report 
that tetraconazole causes cancer. The U.S. EPA report concludes tetraconazole is 
“‘likely to be carcinogenic to humans’ by the oral route.” Evidence described in the 
report includes studies showing that tetraconazole causes increases in the incidences 
of hepatocellular carcinomas and combined hepatocellular carcinomas and adenomas 
in male and female mice. 


Thus, the U.S. EPA (2000) has found that tetraconazole causes increased incidences 
of malignant and combined malignant and benign liver tumors in male and female mice. 


Request for comments:  OEHHA is committed to public participation in its 
implementation of Proposition 65. OEHHA wants to ensure that its regulatory decisions 
are based on a thorough consideration of all relevant information. OEHHA is requesting 
comments as to whether these chemicals meet the criteria set forth in the 
Proposition 65 regulations for authoritative bodies listings. In order to be considered, 
OEHHA must receive comments by 5:00 p.m. on Tuesday, January 17, 2012. We 
encourage you to submit comments in electronic form, rather than in paper form. 
Comments transmitted by e-mail should be addressed to 
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P65Public.Comments@oehha.ca.gov. Comments submitted in paper form may be 
mailed, faxed, or delivered in person to the addresses below: 


Mailing Address: Ms. Cynthia Oshita 
Office of Environmental Health Hazard Assessment 
P.O. Box 4010, MS-19B 
Sacramento, California 95812-4010 


Fax:   (916) 323-8803 


Street Address: 1001 I Street 
Sacramento, California 95814 


If you have any questions, please contact Ms. Oshita at cynthia.oshita@oehha.ca.gov 
or at (916) 445-6900. 


References 


U.S. Environmental Protection Agency (U.S. EPA, 1999). Cancer Assessment 
Document, Evaluation of the Carcinogenic Potential of Kresoxim-methyl. Final Report. 
Health Effects Division, Office of Pesticide Programs. August 19, 1999.  


U.S. Environmental Protection Agency (U.S. EPA, 2000). Cancer Assessment 
Document, Evaluation of the Carcinogenic Potential of Tetraconazole. Final Report. 
Health Effects Division, Office of Pesticide Programs. January 11, 2000. 
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Chemical for  Office of Environmental  
CIC Consultation:   Health Hazard Assessment 
Triazole Antifungal Agents 1 July 2011 


Triazole Antifungal Agents 
 
A number of triazoles are broad spectrum antifungal agents used as pesticides 
and pharmaceuticals.  They inhibit the biosynthesis of ergosterol, which is an 
essential component of fungal membranes.  Triazole antifungal agents are 
extensively used.  The general population can be exposed as a result of the use 
of triazole pharmaceuticals and through consumption of food or water containing 
triazole pesticide residues.  Occupational exposure may occur to workers 
involved in the manufacture or use of triazole antifungal agents.  


                        
Triazole moiety 


 
Triazole antifungal agents (as a chemical group) passed the animal data screen, 
underwent a preliminary toxicological evaluation, and are being brought to the 
Carcinogen Identification Committee (CIC) for consultation.  This is a compilation 
of the relevant studies identified during the preliminary toxicological evaluation.  
The CIC is being asked to advise OEHHA on whether triazole antifungal agents 
as group, or any individual triazoles, should be brought to the committee for a full 
evaluation of the carcinogenicity evidence at a future meeting. 
 
Epidemiological data  
 
No cancer epidemiology studies on triazole antifungal agents were identified. 


 
Animal carcinogenicity data   
 
Tables 1 and 2 present animal carcinogenicity data for several triazole antifungal 
agents.  Triazole antifungal agents are hepatotoxic, with many producing liver 
tumors in mice. Some produce thyroid and other tumors in rats. 
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Table 1. Tumor findings in dietary carcinogenicity studies of several 
triazole antifungal agents 
 


Chemical 
(CAS Number) Structure Animal data Reference 


Cyproconazole 
(113096-99-4) 


 


88-week study in male and 92-week 
study in female CD-1 mice  
 Increases in liver adenoma (by 


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


Two-year studies in male and 
female rats  
 No treatment-related tumor 


findings 


U.S. EPA 
(1991; 1992; 


2008) 


Difenoconazole 
(119446-68-3) 


 


78-week studies in male and female 
CD-1 mice 
 Increases in liver adenoma, 


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


104-week studies in male and 
female Sprague-Dawley rats 
 No treatment-related tumor 


findings 


U.S. EPA 
(1994) 


Etaconazole 
(60207-93-4) 


 


Two-year studies in male and 
female mice 
Increases in hepatocelluar 
adenoma, carcinoma and combined 
adenoma and carcinoma in males 
and females 


U.S. EPA 
(1998) 


Fenbuconazole 
(114369-43-6) 


 


78-week studies in male and female 
CD-1 mice 
 Increase in combined liver 


adenoma and carcinoma (by 
pairwise comparison) in 
females 


104-week studies in male and 
female Sprague-Dawley rats 
 Increase in combined benign 


and malignant thyroid follicular 
cell tumors (by pairwise 
comparison) in males 


U.S. EPA 
(2001a) 
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Table 1. Tumor findings in dietary carcinogenicity studies of several 
triazole antifungal agents (continued) 
 


Chemical 
(CAS Number) Structure Animal data Reference 


Flusilazole 
(85509-19-9) 


 


18-month studies in male and female CD-1 
mice 
 Increase in combined hepatocelluar 


adenoma and carcinoma (by pairwise 
comparison and trend) in females   


Two-year studies in male and female 
Sprague-Dawley rats 
 Increases in combined transitional 


cell papilloma and carcinoma of the 
urinary bladder (by pairwise 
comparison and trend) in males and 
females 


 Increase in Leydig cell tumors (by 
pairwise comparison and trend) in 
males 


IPCS 
(1995) 


Hexaconazole 
(79983-71-4) 


 


Two-year studies in male and female mice 
 Marginal increase in hepatocelluar 


tumors 
Two-year studies in male and female 
Wistar rats 
 Increase in benign Leydig cell tumors 


in males 


U.S. EPA 
(1998) 


Propiconazole 
(60207-90-1) 


 


 


Two-year studies in male and female CD-1 
mice 
 Increase in liver adenoma and 


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


18-month dietary study in male CD-1 mice 
 Increase in liver adenoma and 


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


Two-year studies in male and female 
Sprague-Dawley rats 
No treatment-related tumor findings 


U.S.EPA 
(2003, 
2006) 


Tebuconazole 
(10754-96-3) 


 


21-month studies in  male and female 
NMRI mice 
 Increases in hepatocellular adenoma, 


carcinoma and combined adenoma 
and carcinoma (by pairwise 
comparison) in males and females  


 Two-year studies in male and female 
Wistar rats 
 No treatment-related tumor findings 


U.S. EPA 
(2010) 
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Table 1. Tumor findings in dietary carcinogenicity studies of several 
triazole antifungal agents (continued) 
 


Chemical 
(CAS Number) Structure Animal data Reference 


Triadimefon 
(43121-43-3) 


 


21-month studies in male and female 
NMRI mice 


 Increases in hepatocelluar 
adenoma (by pairwise 
comparison) in males and females 


Two-year studies in male and female 
Wistar rats 


 Increase in thyroid follicular cell 
adenoma (by pairwise 
comparison) in males 


U.S. EPA 
(1998) 


Triadimenol 
(55219-65-3) 


 
 


Two-year studies in male and female mice 
 Increase in hepatocelluar 


adenoma (by pairwise 
comparison) in females  


Two-year studies in male and female rats 
 No treatment-related tumor 


findings 


U.S. EPA 
(1998) 


Uniconazole 
(83657-22-1) 


 


78-week studies in male and female mice 
 Increase in hepatocellular 


adenoma, carcinoma and 
combined adenoma and 
carcinoma in males  


Two-year studies in male and female rats 
 No treatment-related tumor 


findings 


U.S. EPA 
(1998) 


 
Table 2. Tumor induced by triazole antifungal agent listed as a carcinogen 
under Proposition 65 
 


Chemical 
(CAS Number) Structure Animal data Year 


Listed 


Epoxiconazole 
(135319-73-2) 


(U.S. EPA, 
2001b)  


  Male Mice: 
 Liver adenoma and carcinoma 
Female Mice: 
 Liver adenoma and carcinoma 


  Male Rats: 
 Liver tumors; adrenal cortex tumors 


  Female Rats: 
 Adrenal cortex tumors; liver 


cholangiomas; ovarian tumors 


2011 
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Other relevant Data 
 


• Genotoxicity:  See Table 3 
 
Table 3. Genotoxicity findings for various triazole antifungal agents 
Chemical Gene mutation Chromosomal effects UDS Salmonella Other Micronucleus Other 
Cyproconazole 
(U.S. EPA, 1991; 
1992; 2008) 


- - - + 
(CHO cells) NA 


Difenoconazole 
(U.S. EPA, 1994) - - - NA - 
Etaconazole  
(U.S. EPA, 1998; 
2000) 


- - NA NA NA 


Fenbuconazole 
(U.S. EPA, 2001a) - -  NA - - 
Fluconazole 
(Fucic et al., 2008) NA NA +  


(in vivo: mouse)   NA NA 


Flusilazole 
(IPCS, 1995) - - - - - 
Hexaconazole 
(U.S. EPA, 2000) -    - 
Myclobutanil 
(Ross et al., 2009) - -  NA - - 
Propioconazole 
(Ross et al., 2009) - +  


(in vivo: mouse) - - - 


Tebuconazole 
(U.S. EPA, 2010; 
CDPR, 2003) 


- - - - - 


Triadimefon 
(Ross et al., 2009) - +  


(in vivo: mouse) 
+ 


(in vivo:  rat) 
+ 


(in vivo:  rat) - 


Triadimenol 
(U.S. EPA, 1998; 
CDPR, 2000) 


- - - - - 


Uniconazole 
(U.S. EPA, 1998; 
2000) 


- - +  
(in vivo: mouse) 


+ 
(CHO cells)  - 


UDS = Unscheduled DNA synthesis 
NA = Not available 
 
Table 4.  Genotoxicity findings for triazole antifungal agent listed as a 
carcinogen under Proposition 65 


Chemical Gene mutation Chromosomal effects DNA effects 
Salmonella Other Micronucleus Other UDS Other 


Epoxiconazole 
(U.S. EPA, 
2001b) 


- - - - - - 
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• Other mechanistic considerations 
o Triazole antifungal agents induce and inhibit cytochrome P450 


(CYP) enzymes.  Transcriptional analysis of liver tissue from 
genomic studies of triazole antifungal agents suggests these 
compounds induce constitutive androstane receptor (CAR) and 
pregnane x receptor (PXR) activation, CYP induction, oxidative 
stress, dysregulation of cholesterol biosynthesis and alteration in 
cell signaling, cell growth, cell proliferation and apoptosis pathways 
(Nesnow et al., 2009; Goetz and Dix, 2009; Nesnow et al., 2011).  
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  Isagro USA Inc.: 
  Tetraconazole: Proposition 65: 
  Response to Notice of Intent to List                     
  CAS No. 112281‐77‐3 
Submitted by e‐mail 
 
Dr. George Alexeeff, Acting Director 
Office of Environmental Health Hazard Assessment 
Department of Pesticide Regulation 
1001 I Street 
Sacramento, CA  95814 
 
Dear Dr. Alexeeff, 
 
On  behalf  of  the  Isagro USA  Inc., we  are  responding  to  the Office  of  Environmental Health 
Hazard Assessment’s  (OEHHA’s) December 2, 2011 Notice of  Intent to List tetraconazole  (CAS 
No.  112281‐77‐3)  under  the  authoritative  bodies  listing  mechanism  (OEHHA,  2011a)  of 
California’s  Safe  Drinking Water  and  Toxic  Enforcement  Act  of  1986  (Proposition  65).    The 
public  comment period  for  this  Intent  to  List ends  January 17, 2012.   The US Environmental 
Protection Agency (US EPA)  is cited as the “authoritative body” for tetraconazole and a report 
by  the  US  EPA’s  Cancer  Assessment  Review  Committee  (CARC)  (US  EPA,  2000)  is  cited  as 
evidence the US EPA “formally identified” tetraconazole as a carcinogen (OEHHA, 2011a).   
 
Request:  We request that OEHHA postpone further action on this Notice of Intent to List until 
later in this calendar year when new scientific data, not considered by the Authoritative Body, 
are finalized and submitted to the US EPA and OEHHA.  Isagro’s discussions with the US EPA on 
the  intent  and design of  these data,  and  the  impacts of  similar data on  the  classification of 
structurally‐related ingredients, indicates that these new data are likely to impact the US EPA’s 
current cancer classification of tetraconazole which  is the basis of the current Notice of Intent 
to  List  by  OEHHA.    We  also  request  a  meeting  with  OEHHA  so  that  we  may  discuss 
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tetraconazole and our present request.  
 
Isagro  Submissions  to  OEHHA  on  the  Listing  of  Tetraconazole  under  Proposition  65.  On 
December  21,  2010,  Isagro  responded  to  OEHHA’s  October  22,  2010  Request  for  Relevant 
Information  on  the  potential  listing  of  tetraconazole  under  the  Authoritative  Bodies  listing 
mechanism of Proposition 65.   OEHHA proceeded to the next phase of the Authoritative Bodies 
process,  and  issued  the  Notice  of  Intent  to  List,  dated  December  2,  2011.    This  response 
describes  our  proposed  submission  of  new  mode‐of‐action  data  on  the  carcinogenicity  of 
tetraconazole  that  is  similar  to  the mode  of  action  data  that  caused  the US  EPA  to  issue  a 
different cancer classification for other structurally‐related triazole antifungal agents that also 
cause  mouse  liver  tumors.  We  also  further  describe  structure  activity  relationships  of 
tetraconazole based on conclusions of the US EPA.   
 
Subsequent  Activities,  New  Data,  and  Request  to  OEHHA.    Subsequent  to  our  original 
response to OEHHA, Isagro met with the US EPA on the Agency’s classification of tetraconazole 
in October, 2011.   At  that meeting, the US EPA agreed with  Isagro  that providing  the Agency 
with  new,  specific  mode  of  action  data  on  tetraconazole  would  help  resolve  the  human 
relevance of the current cancer data on tetraconazole (Graben, 2011).   The Agency concurred 
that similar data on other triazole antifungal agents has altered the Agency’s conclusions on the 
human relevancy of their cancer data.   Therefore, the Agency’s expectation  is that there  is an 
underlying  likeliness that a similar altered conclusion could be generated  from tetraconazole‐
specific mode of action data.  The protocol for the requested data has been agreed upon and is 
scheduled  to commence within a month.   The 28‐day study  is being conducted at  Integrated 
Laboratory Systems (ILS), a  laboratory that contracts to the National Toxicology Program, and 
the  final  report  is  likely  to  be  available within  six months.   We will  be  submitting  the  new 
scientific data  to  the US EPA and, as a  supplement  to  this current  response  to  the Notice of 
Intent to List, to OEHHA as soon as the  final study  is available  later within this calendar year.  
We,  therefore,  request  that  OEHHA  postpone  further  consideration  of  tetraconazole  under 
Proposition 65 until these new and directly relevant scientific data, which were not considered 
by  the  Authoritative  Body,  are  submitted  and  considered  by  OEHHA  and  the  Authoritative 
Body, the US EPA.  


 
Proposition 65 requires OEHHA  to determine  if new scientifically valid data are available  that 
the  Authoritative  Body  did  not  consider  in  its  listing  process  that  clearly  establish  that  the 
chemical does not fit the listing criteria.  Key new data on tetraconazole will be available soon.  
Analogous scientific data, submitted to evaluate the mode of action for other compounds have 
altered the US EPA conclusions for these other triazole antifungal agents and, in similar fashion, 
the  new  scientific  data  on  tetraconazole  are  likely  to  cause  the  US  EPA  to  change  their 
conclusion on  the human  relevance of  the existing  tetraconazole mouse  liver  carcinogenicity 
data  (e.g.,  as  occurred  for  cyproconazole  and  metconazole).    We  respectfully  request 
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postponement of tetraconazole Authoritative Bodies  listing process under Proposition 65 until 
the new data has been received and reviewed.  We also request a meeting with OEHHA so that 
we may further discuss these issues. 
 
OEHHA’s Basis for Potential Authoritative Body Listing.  The basis of OEHHA’s Notice of Intent 
to List is described as follows: 
 


“In 2000,  the US EPA published a  report on  tetraconazole, entitled Cancer Assessment 
Document, Evaluation of the Carcinogenic Potential of Tetraconazole that concludes that 
the chemical causes cancer (US EPA, 2000).  This report satisfies the formal identification 
and sufficiency of evidence criteria in the Proposition 65 regulations. 
 
OEHHA  is relying on the US EPA’s discussion of data and conclusions  in the report that 
tetraconazole causes cancer.  The US EPA report concludes tetraconazole is “likely to be 
carcinogenic  to humans’ by  the oral  route.”   Evidence described  in  the  report  includes 
studies showing that tetraconazole causes  increases  in the  incidences of hepatocellular 
carcinomas and combined hepatocellular carcinomas and adenomas in male and female 
mice.” (OEHHA, 2011a) 
 


As described by Graben  (2011),  these US EPA conclusions are  likely  to be  reevaluated by  the 
Agency in the near future. 
 
Basis for this Submission Responding to OEHHA’s “Intent to List”.  The US EPA’s conclusions on 
the  human  relevance  of  mouse  liver  tumors  produced  by  triazole  antifungal  agents  have 
changed  since  the  assessment  of  tetraconazole    (US  EPA,  2000)  and  OEHHAs  response  on 
structural analogs of tetraconazole (OEHHA, 2011b) may differ from the current thoughts of the 
Authoritative  Body,  the US  EPA.   We  have  discussed with  the US  EPA  development  of  new 
mechanistic data on tetraconazole.   These data will result  in a new US EPA evaluation of their 
conclusion  on  the  human  relevancy  of  tetraconazole  carcinogenicity  and  associated 
classification.    The  carcinogenicity  re‐evaluation  of  tetraconazole  by US  EPA will  include  the 
following considerations: 
 


1. US EPA (2000) Conclusion Regarding Malignancy is Incorrect. OEHHA cites the US EPA 
as  concluding  that  tetraconazole  causes  increases  in  carcinomas  in male  and  female 
mice.  In fact, no  increase  in carcinomas was found  in females at dose  levels that were 
not considered by the US EPA to be excessive.   In males, only a small difference  in the 
occurrence of carcinomas was  found between  the control and  the highest dose  level1 


                                                           
1 The incidence of hepatocellular carcinomas in control males was one.  The incidence in males at the highest dose 
that did not exceed the MTD (800 ppm) was four. A pairwise comparison of these incidences was not statistically 
significant. The historical control incidence for males cited by EPA ranged from 0% to 14%.  Only one carcinoma 
was found in females at the 800 ppm dose level (2 %). 
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that did not exceed the MTD and this difference was not statistically significant and was 
within the historical control range.  This issue will be addressed with the US EPA during 
their upcoming reevaluation of tetraconazole. 
 


2. Structural  Analog  Conclusions  of  US  EPA  (2000)  on  the  Relevance  of Mouse  Liver 
Tumors may be Outdated due  to New Mode of Action Data.   Although  the US  EPA 
(2000)  cited  the  hepatocarcinogenicity  of  structural  analogs  in mice  as  a  reason  to 
conclude  that  tetraconazole  should  be  classified  as  “likely  to  be  carcinogenic  to 
humans,” more recently, the US EPA changed their conclusion on the structural analog 
cyproconazole  that,  like  tetraconazole,  only  shows  carcinogenicity  in mouse  liver,  to 
“not likely to be carcinogenic to humans”.  The change in classification was, in part, due 
to new mechanistic data  from new mode of action studies.   The US EPA also  recently 
gave the same “not  likely to be carcinogenic to humans” classification to metconazole 
due  to  mode‐of‐action  data  that  explained  the  mouse  liver  tumors.    It  is  our 
understanding that none of the other triazole antifungal agents that only cause mouse 
liver  tumors  are  currently  classified  by  the  US  EPA  as  “likely  to  be  carcinogenic  to 
humans.”2 , including the structurally‐related compounds that were used by the US EPA 
as  a  basis  for  the  tetraconazole  classification.  As  a  result  of  the  Agency’s  new 
conclusions on the human relevancy of mouse liver tumors caused by triazole antifungal 
agents,  the US  EPA  agreed  to  further  evaluate mechanistic  data  for  tetraconazole  to 
determine if it should also be reclassified (Graben, 2011).  It is also worth noting that the 
OEHHA  Cancer  Identification  Committee  (OEHHA  CIC,  2011)  discussion  of  triazole 
antifungal agents suggests the thinking that several mechanisms of carcinogenicity may 
exist within triazole antifungal agents.  Analogs that only show carcinogenicity in mouse 
liver were  indicated  as having  low priority  for evaluation by  the CIC  for  listing under 
Proposition 65, presumably because of  low concern for relevancy of the mechanism to 
humans  (a  point which  is  expanded  upon  in  our  discussion  below).   OEHHA  (2011b) 
responded  to  our  previous  comments  on  tetraconazole  regarding  the  absence  of  a 
structure activity relationship among structural analogs, by pointing out that the triazole 
antifungal agent epoxiconazole and  the  imidazone antifungal agent  imazalil are  listed 
under Proposition 65.   However,  there may be various mechanisms of carcinogenicity 
among  chemicals  broadly  classified  as  structural  analogs  and  the  two  compounds 
described by OEHHA are  likely to be different because they apparently cause cancer  in 
both mice  and  rats  (OEHHA, 2011c; US  EPA, 1999)  so  concerns with  those  chemicals 
extend beyond observations in the mouse liver.  Accordingly, epoxiconazole and imazalil 
would  not  be  good  analogs  for  conclusions  on  tetraconazole.    Cyproconazole  and 
metconazole are likely to be better analogs for comparison, as detailed below. 
 


3. Carcinogenicity  Conclusions  of  US  EPA  (2000)  may  be  Outdated  due  to  New 


                                                           
2 Several are listed as Group C, possible human carcinogen. 
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Mechanistic  Data.        New  mode‐of‐action  studies  that  have  been  conducted  on  a 
number  of  triazole  antifungal  agents  have  altered  the  understanding  of  the  human 
relevance of mouse hepatocarcinogenicity of these agents. The mode of action for the 
induction of this tumor was discussed  in detail at the May 24‐26, 2011 FIFRA Scientific 
Advisory Panel (SAP) meeting concerning the use of new computational and molecular 
tools.  A structurally‐related triazole was used as a case study by the US EPA during this 
SAP meeting.   Based upon available and relevant mechanistic data, the US EPA’s CARC 
has,  in  recent  years, downgraded  the  cancer  classification  for other  triazoles  such  as 
cyproconazole.   
 


4. New Data are being Developed that are Likely to Change US EPA Conclusions on the 
Human  Relevance  of  Tetraconazole  Carcinogenicity.  Isagro  and  the  US  EPA  have 
agreed on a protocol for a short‐term study that  is  likely to  lead to a change  in the US 
EPA classification of  the carcinogenicity of  tetraconazole  (Graben, 2011).   On October 
13, 2011 representatives of Isagro USA and Isagro SPA met with Vicki Dellarco, Office of 
Pesticide Programs  Senior  Scientist,  and other  senior  EPA  toxicologists  to discuss  the 
initiation of a mode of action study that is intended to allow the EPA reclassification of 
tetraconazole. The state‐of‐the‐art study will  identify key events at the  level of the cell 
and  genome  to  better  understand  the  etiology  of  the  tumor  induction.      The  study 
design fully addresses all recommendations of the US EPA at the October 13th meeting.  
The  US  EPA  agreed  that  successful  completion  of  the  research  could  change  the 
Authority’s conclusion on the relevancy of the mouse liver observations to humans and 
result  in  the  use  of  a  nonlinear model  for  risk  assessment  and  the  application  of  a 
descriptor such as “not  likely to be carcinogenic at dose  levels that are not associated 
with cell proliferation” (Graben, 2011) 
 


5. New Tetraconazole Data will be Available Soon.  This study will begin  in  late January 
and the in‐life phase is scheduled to be completed in 28‐days.  A full study report should 
be  available  this  spring  and will be provided  to EPA  to  facilitate  reclassification.   The 
protocol for this mode of action study is attached to this letter. 


 
US EPA Reclassification of Tetraconazole Carcinogenicity  is Anticipated  to Agree with Other 
Triazole Antifungal  Agents  that  only  cause Mouse  Liver  Tumors.   Other  triazole  antifungal 
agents  that,  like  tetraconazole, only cause  tumors  in mouse  liver have been assigned  the US 
EPA  cancer  descriptor  of  “not  likely  to  be  carcinogenic  to  humans”  along  with  some 
qualifications  to  that  statement.    Tetraconazole  is  currently  scheduled  in  the  US  EPA’s 
Registration Review process somewhat behind some other triazole antifungal agents that have 
mouse  liver  observations  similar  to  those  of  tetraconazole.    As  a  result,  the  US  EPA’s 
reevaluations of these active ingredients, including the relevance of mouse tumors to humans, 
are being  finalized  ahead of  tetraconazole.    The new  scientific data being  generated on  the 
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mode  of  action  of  tetraconazole  are  likely  to  also  trigger  the  US  EPA’s  restatement  of  the 
carcinogenicity  classification  of  tetraconazole.    Two  triazole  antifungal  agents  that  cause 
treatment‐related tumors only in mouse liver and have had appropriate mechanistic data have 
the US EPA documentation as follows: 
 


 Cyproconazole:    In  1992,  the  US  EPA  third  peer  review  committee  categorized 
cyproconazole as a probable human carcinogen but the fourth peer review committee 
(CARC) changed the classification to “not likely to be carcinogenic to humans” at doses 
that do not cause mitogenic response in the liver (US EPA, 2007).  
 


 Metconazole:    The  US  EPA  CARC  found mouse  liver  tumors  that were  explained  by 
mechanistic data and  resulted  in  the classification of “not  likely  to be carcinogenic  to 
humans” based on convincing evidence that carcinogenic effects are not  likely below a 
defined dose range (US EPA, 2006). 
 


Depending on the results of the new mechanistic data from the planned mode of action study 


on tetraconazole   that was agreed with the US EPA (Graben, 2011),  it  is  likely that the US EPA 


will reevaluate  the cancer conclusion  for  tetraconazole.   Based upon  the precedents of other 


mouse‐liver‐only  compounds,  cyproconazole  and metconzole,  it  is expected  that  the US EPA 


will conclude that tetraconazole is “not likely to be carcinogenic to humans” and they are likely 


to  add  qualifications  to  that  classification.    If  so,  it  would  be  appropriate  to  include 


tetraconazole in the CIC evaluation of “triazole antifungal agents” rather than the Authoritative 


Bodies listing process.  


Other Triazole Antifungal Agents that only cause Mouse Liver Tumors are Proceeding under 
the State’s Qualified Experts Mechanism.  Tetraconazole is a “triazole antifungal agent”.  Some 
members of  this group have been classified as causing cancer and OEHHA recently asked  the 
state’s expert committee under Proposition 65, the Carcinogen Identification Committee (CIC), 
to  prioritize  this  group  of  chemicals  for  listing  under  Proposition  65  with  the  option  of 
evaluating each chemical separately.  The CIC is likely to consider each chemical separately and 
considers the triazoles that only cause mouse  liver tumors as  low priority for consideration by 
the CIC.  For example Dr. Peffer stated 
 


“I was going to speak to the idea that it’s not appropriate to consider them all as a class 
from the standpoint of they don’t necessarily have a common mechanism of action.  And 
I think I see nodding heads, and you all agree with that…. And there’s – the others I think 
I heard what you mentioned was likely medium to high for 3 of the listed chemicals and 
then low for the others.” (OEHHA CIC, 2011)  
 


Committee member Eastmond responded as follows: 
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“The  three  I  listed would  be medium  and  all  the  rest would  be  low.    And  even  the 
propiconazole could actually go  to  low.    It depends how you  interpret  the mechanistic 
data.   There’s been a ton of mechanistic data generated on that.   And  it depends how 
you  interpret  that data.    I don’t  think  it’s –  it certainly  is not a high, priority  from my 
point of view” (OEHHA CIC, 2011)  
 


The  two  triazole  antifungal  agents  that  were  identified  for medium  priority  by  committee 
member  Eastmond  were  triadimefon  and  fenbuconazole.    Based  on  OEHHA’s  summary  of 
triazole  antifungal  agents  for  the  CIC Meeting  (OEHHA,  2011c),  both  of  these  chemicals,  in 
addition to having observations of mouse liver tumors, also caused thyroid follicular cell tumors 
in male rats.   Examples of other triazole antifungal agents that,  like tetraconazole, only cause 
treatment related tumors in mouse liver, are cyproconazole (which was indicated as likely to be 
placed in the CIC low priority group, OEHHA CIC, 2011) and metconazole (which was not part of 
CIC discussion).   
 
Enclosed Relevant Information.  The following documents are enclosed with this response:   
 


Graben  (2011).    Notes  on  EPA  October  13,  2011  Meeting  with  Isagro  USA  Regarding 


Tetraconazole Q* Risk Assessment Reclassification.  October 18, 2011. 


OEHHA (2011a).  Notice of Intent to List Kresoxim‐Methyl and Tetraconazole [12/02/11]. 


OEHHA (2011b).  Response to Comments from Technology Sciences Group Inc Pertaining to 


the  Request  for  Relevant  Information  Concerning  Consideration  of  Tetraconazole  for 


Listing Under Proposition 65. November 2011. 


OEHHA (2011c). Chemical for CIC Consultation: Triazole Antifungal Agents.  July 2011. 


OEHHA  CIC  (2011).   Meeting  State  of  California  Office  of  Environmental  Health  Hazard 


Assessment  Proposition  65  Carcinogen  Identification  Committee.    October  12,  2011. 
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Conclusion.  It is not appropriate to list tetraconazole under Proposition 65 at this time due to 
(1) the generation of new and directly relevant data for the Authoritative Body that is the basis 
for  the  proposed  listing,  (2)  the  likelihood  that  these  scientific  data  will  result  in  a  new 
conclusion on the human relevancy of tetraconazole carcinogenicity by the Authoritative Body 
that  is  in agreement with their existing recent conclusions on other triazole antifungal agents 
that also only cause tumors in mouse liver, and (3) the relatively short time period during which 
these  changes  are  anticipated.    If  so  desired,  tetraconazole  could  be  added  to  the  existing 
state’s  expert  committee  listing  process  for  triazole  antifungal  agents  for  the  Committee’s 
consideration.  We believe that it would be beneficial to discuss our request with OEHHA.  


 
We  greatly  appreciate  this  opportunity  for  Isagro  USA,  Inc.  to  provide  comments  under 
OEHHA’s “Intent to List” process.   Please contact us  if you have any questions or need further 
information. 
 


Sincerely, 
 


 
 
 
Enclosures 
 
Cc:  Cynthia Oshita, Proposition 65 Implementation, OEHHA 
  Mel Graben, Isagro USA, Inc. 
  Barry Bedwell, California Grape and Treefruit League 
  Files 
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