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Fw: Re: revised TCE PBPK comments for SAB 
Paul Dugard 
to: 
Marc Rigas 
05/03/2010 09:36 PM 
Please respond to Paul Dugard 
Show Details 

Dear Dr Rigas: 

Dr Dourson's presentation on May 10 will be based on the comments that were filed by the Aerospace Industries 
Alliance during the public review period for the IRIS draft.  The text of those comments have been abstracted and 
attached for the convenience of the TCE panel the tables referred to by Dr Dourson in his message to the panel 
that follows are also attached. 

With best wishes. 

Paul Dugard 

-----Forwarded Message----- 

From: Michael Dourson 

Sent: May 3, 2010 5:10 PM  

To: Paul Dugard
 
Cc: Lynne Haber , Lisa Sweeney 

Subject: Re: revised TCE PBPK comments for SAB 


Dear Colleagues 

We appreciate the opportunity to help with this complex assessment.  We note that a portion 
of our previous submittal was not incorporated into the otherwise nice summary table of all 
reviewer comments. Specifically, Tables 1 through 10 of comment “TCE Chapter 4.11.2; 
excerpt ID 201” are mentioned, but apparently were not provided to the SAB.  Because 
these tables summarize data analyzed from EPA’s text that would aid the SAB in the 
understanding of our comments, they are now attached in PDF format.  These tables list 
our judgments of the biological significance of all the relevant tumors found in the 
experimental animal studies. 

We agree with EPA that several of these experimental animal studies have problems.  In 
part because of this, we agree with EPA that it is important to look at this experimental 
animal database holistically. As can be seen from the attached tables, however, EPA's 
description of this evidence is unconvincing when starting from the neutral question of: 
"Does TCE cause cancer in experimental animals?"  Of the 4 primary tissues that EPA 
evaluates for carcinogenicity, only one or perhaps two of them, liver and lung tumors in 
mice, rises to the level of biological significance. Discussion of the remaining tumor types 
appears to presuppose that TCE is carcinogenic.[1] The resulting text appears then to overly 
discount negative data, of which there are many, and to highlight marginal findings. The 
text does not appear to be a dispassionate rendering of the totality of the available data. 

Because of this, the carcinogenicity weight of evidence appears to be forced, inadvertently, 
to a finding of “carcinogenic to humans.” Depending on how the epidemiology evidence is 
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judged, this weight of evidence should be no more than “likely to be carcinogenic to 
humans.” Based on the experimental animal evidence alone, this weight of evidence can be 
no more than “suggestive evidence of carcinogenicity.”  

[1] While assessments under the 2005 EPA guidelines are based on a weight-of-evidence 
evaluation of all available data, rather than separate analyses of the animal and human data, 
the human data alone are not sufficient to create the presupposition of carcinogenicity, as 
discussed in our original comments and those of Exponent Health Services. 

Sincerely, 

Michael Dourson, Ph.D., DABT, ATS 
Lynne Haber, Ph.D., DABT 
Toxicology Excellence for Risk Assessment (TERA) 
2300 Montana Avenue 
Suite 409 
Cincinnati, OH 45211 

dourson@tera.org 
haber@tera.org 
513 542 7475 extension 14 (phone) 

513 542 7487 (fax) 

www.tera.org
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Table 1. Percentage of kidney adenoma (A) or carcinoma (C) in rats of various long-term ORAL bioassays 

Male Female 
Dose (mg/kg) A C A C Route Strain Duration Reference 

0 0 0 0 0 Gavage F344/N 103-wk NTP (1990) 
0 0 0 0 0 Gavage ACI 2-yr NTP (1988) Total dose groups 74 
0 0 0 0 0 Gavage Osborn-Mendel 2-yr NCI (1976) expected statistically significant 4 
0 0 0 2 0 Gavage August 2-yr NTP (1988) observed biologically significant 6 
0 0 0 2 0 Gavage Marshall 2-yr NTP (1988) 
0 0 0 0 0 Gavage Osborne-Mendel 2-yr NTP (1988) High dose groups 34 
0 0 0 0 0 Gavage Swiss 89-wk Van Duuren et al., 1979 expected statistically significant 2 

observed biologically significant at high dose 1 
500 0 0 0 Gavage Osborne-Mendel 2-yr NTP (1988) 
500 2 0 2 2 Gavage Marshall 2-yr NTP (1988) Yellow highlight indicates judgment of biological significance. 
500 2 2 4 4 Gavage August 2-yr NTP (1988) 
500 0 2 4 2 Gavage ACI 2-yr NTP (1988) 
500 0 0 0 Gavage F344/N 103-wk NTP (1990) 
549 0 2 0 0 Gavage Osborn-Mendel 2-yr NCI (1976) 

1000 2 2 2 0 Gavage Osborne-Mendel 2-yr NTP (1988) 
1000 0 2 0 2 Gavage Marshall 2-yr NTP (1988) 
1000 2 0 0 0 Gavage August 2-yr NTP (1988) 
1000 0 0 0 2 Gavage ACI 2-yr NTP (1988) 
1000 0 6 0 2 Gavage F344/N 103-wk NTP (1990) 
1097 0 0 0 0 Gavage Osborn-Mendel 2-yr NCI (1976) 

12 

4 

Table 2. Percentage of kidney adenoma (A) or carcinoma (C) in rats of various long-term INHALATION bioassays 

Male Female 
Dose (ppm) A C A C Route Strain Duration Reference 

0 0 0 
0 
-

0 
0 
0 

0 
0 
0 

Inhalation 
Inhalation 
Inhalation 

Sprague-Dawley 
Han:WIST 
Crj:CD (SD) 

2-yr 
18-mo 
2-yr 

Maltoni et al. (1988) 
Henschler et al., 1980 
Fukuda et al., 1983 

0 7 
0 -

50 - - 0 0 Inhalation Crj:CD (SD) 2-yr Fukuda et al., 1983 
100 1 0 1 0 Inhalation Sprague-Dawley 2-yr Maltoni et al. (1988) 
100 3 0 0 0 Inhalation Han:WIST 18-mo Henschler et al., 1980 
150 - - 0 0 Inhalation Crj:CD (SD) 2-yr Fukuda et al., 1983 

300 0 0 0 0 Inhalation Sprague-Dawley 2-yr Maltoni et al. (1988) 

450 - - 0 2 Inhalation Crj:CD (SD) 2-yr Fukuda et al., 1983 
500 7 3 3 0 Inhalation Han:WIST 18-mo Henschler et al., 1980 



600 1 3 0 1 Inhalation Sprague-Dawley 2-yr Maltoni et al. (1988) 

"-" = No data 



   

   

Table 3. Percentage of liver adenoma (A) or carcinoma (C) in rats of various long-term ORAL bioassays 

Dose (mg/kg) A 
Male 

C A 
Female 

C Route Strain Duration Reference 
0 - 0 - 0 Gavage F344/N 103-wk NTP (1990) 
0 - 0 - 0 Gavage Osborn-Mendel 2-yr NCI (1976) 
0 0 2 0 0 Gavage ACI 2-yr NTP (1988) 
0 0 0 0 4 Gavage August 2-yr NTP (1988) 
0 2 2 0 0 Gavage Marshall 2-yr NTP (1988) 
0 2 2 0 0 Gavage Osborne-Mendel 2-yr NTP (1988) 

500 - 0 - 2 Gavage F344/N 103-wk NTP (1990) 
500 0 2 0 0 Gavage ACI 2-yr NTP (1988) 
500 0 2 0 0 Gavage August 2-yr NTP (1988) 
500 0 0 0 0 Gavage Marshall 2-yr NTP (1988) 
500 2 0 0 4 Gavage Osborne-Mendel 2-yr NTP (1988) 
549 - 0 - 2 Gavage Osborn-Mendel 2-yr NCI (1976) 

1000 - 2 - 2 Gavage F344/N 103-wk NTP (1990) 
1000 0 2 0 0 Gavage August 2-yr NTP (1988) 
1000 0 2 0 0 Gavage ACI 2-yr NTP (1988) 
1000 0 2 0 0 Gavage Marshall 2-yr NTP (1988) 
1000 2 4 0 4 Gavage Osborne-Mendel 2-yr NTP (1988) 
1097 - 0 - 0 Gavage Osborn-Mendel 2-yr NCI (1976) 

Total dose groups 54 
expected statistically significant 3 
observed biologically significant 1 

High dose groups 26 
expected statistically significant 1 
observed biologically significant at high dose 1 

Yellow highlight indicates judgment of biological significance. 

Table 4. Percentage of liver adenoma (A) or carcinoma (C) in rats of various long-term INHALATION bioassays 

Male Female 
Dose (ppm) A C A C Route Strain Duration Reference 

0 3 0 0 0 Inhalation Han:WIST 18-mo Henschler et al. (1980) 
0 - - 0 0 Inhalation Crj:CD (SD) Fukuda et al., 1983 

50 - - 2 0 Inhalation Crj:CD (SD) Fukuda et al., 1983 
100 3 0 3 3 Inhalation Han:WIST 18-mo Henschler et al. (1980) 
150 - - 0 0 Inhalation Crj:CD (SD) Fukuda et al., 1983 
400 - - 0 2 Inhalation Crj:CD (SD) Fukuda et al., 1983 
500 0 0 7 0 Inhalation Han:WIST 18-mo Henschler et al. (1980) 



"-" = No data 



    

   

Table 5. Percentage of liver adenoma (A) or carcinoma (C) in mice of various long-term ORAL bioassays 

Male Female
 
Dose (mg/kg) A C A C Route Strain Duration Reference
 

0
 15 17 8 4 Gavage B6C3F1 103-wk NTP (1990) Total dose groups 34 
0 - 5 - 0 Gavage B6C3F1 2-yr NCI (1976) expected statistically significant 2 
0 10 0 2 0 Gavage Swiss 18-mo Henschler et al., 1984 observed biologically significant 12 

869 - - - 8 Gavage B6C3F1 2-yr NCI (1976) 
High dose groups 18 

1000 28 62 33 27 
52 

Gavage B6C3F1 103-wk NTP (1990) expected statistically significant 1 
1169 - - - Gavage B6C3F1 2-yr NCI (1976) observed biologically significant at high dose 10 
1739 - - - 23 Gavage B6C3F1 2-yr NCI (1976)
 
2339
 - 65 - - Gavage B6C3F1 2-yr NCI (1976) Yellow highlight indicates judgment of biological significance. 

Table 6. Percentage of liver adenoma (A) or carcinoma (C) in mice of various long-term INHALATION bioassays 

Male Female
 
Dose (ppm) A C A C Route Strain Duration Reference
 

0
 - 4 - 0 Inhalation Swiss 78-wk Maltoni et al. (1988) Hepatoma?
 
0
 - 1 - 3 Inhalation B6C3F1 78-wk Maltoni et al. (1988) Hepatoma?
 
0
 3 3 0 0 Inhalation Han:NMRI 18-mo Henschler et al., 1980
 
0
 - - 0 0 Inhalation Crj:CD (ICR) 2-yr Fukuda et al., 1983 

50 - - 0 0 Inhalation Crj:CD (ICR) 2-yr Fukuda et al., 1983
 
100
 - 1 - 4 Inhalation B6C3F1 78-wk Maltoni et al. (1988) Hepatoma?
 
100
 - 2 - 0 Inhalation Swiss 78-wk Maltoni et al. (1988) Hepatoma?
 
100
 7 0 0 0 Inhalation Han:NMRI 18-mo Henschler et al., 1980
 
150
 - - 0 0 Inhalation Crj:CD (ICR) 2-yr Fukuda et al., 1983 

300 - 3 - 4 Inhalation B6C3F1 78-wk Maltoni et al. (1988) Hepatoma?
 
300
 - 9 - 0 Inhalation Swiss 78-wk Maltoni et al. (1988) Hepatoma?
 
450
 - - 2 0 Inhalation Crj:CD (ICR) 2-yr Fukuda et al., 1983
 
500
 0 0 0 0 Inhalation Han:NMRI 18-mo Henschler et al., 1980 

600 - 14 - 1 Inhalation Swiss 78-wk Maltoni et al. (1988) Hepatoma?
 
600
 - 7 - 10 Inhalation B6C3F1 78-wk Maltoni et al. (1988) Hepatoma? 



    

   

Table 7. Percentage of pulmonary adenoma (A) or carcinoma (C) in rats of various long-term ORAL bioassays 

Male Female 
Dose (mg/kg) A C A C Route Strain Duration Reference 

0 5 0 0 0 Gavage Osborne-Mendel 78-wk NCI, 1976 
0 2 2 0 0 Gavage ACI 103-wk NTP, 1988 
0 2 0 2 2 Gavage August 103-wk NTP, 1988 
0 6 6 6 6 Gavage Marshall 103-wk NTP, 1988 
0 4 2 0 0 Gavage Osborne-Mendel 103-wk NTP, 1988 
0 8 6 2 0 Gavage F344 103-wk NTP, 1990 
0 0 0 0 0 Gavage S-D 56-wk Maltoni et al. 1986 

50 0 0 0 0 Gavage S-D 56-wk Maltoni et al. 1986 
250 0 0 0 0 Gavage S-D 56-wk Maltoni et al. 1986 

500 9 4 4 2 Gavage ACI 103-wk NTP, 1988 
500 2 2 2 0 Gavage August 103-wk NTP, 1988 
500 4 4 6 6 Gavage Marshall 103-wk NTP, 1988 
500 2 2 6 6 Gavage Osborne-Mendel 103-wk NTP, 1988 
500 4 4 2 0 Gavage F344 103-wk NTP, 1990 
549 0 0 2 2 Gavage Osborne-Mendel 78-wk NCI, 1976 

1000 0 0 5 5 Gavage ACI 103-wk NTP, 1988 
1000 0 0 0 0 Gavage August 103-wk NTP, 1988 
1000 4 4 2 2 Gavage Marshall 103-wk NTP, 1988 
1000 2 0 4 2 Gavage Osborne-Mendel 103-wk NTP, 1988 
1000 6 6 8 4 Gavage F344 103-wk NTP, 1990 
1097 0 0 0 0 Gavage Osborne-Mendel 78-wk NCI, 1976 

Table 8. Percentage of pulmonary adenoma (A) or carcinoma (C) in rats of various long-term INHALATION bioassays 

Male Female 
Dose (ppm) A C A C Route Strain Duration Reference 

Total dose groups 82 
expected statistically significant 4 
observed biologically significant 1 

High dose groups 58 
expected statistically significant 3 
observed biologically significant at high dose 1 

Yellow highlight indicates judgment of biological significance. 

0 - - 0 0 Inhalation S-D 104-wk Fukuda et al. 1983 
0 0 0 0 

0 
0 

0 
0 
0 

Inhalation 
Inhalation 
Inhalation 

S-D 
Wistar 
S-D 

104-wk 
78-wk 
104-wk 

Maltoni et al. 1986, 1988 
Henschler et al. 1980 
Fukuda et al. 1983 

0 3 3 
50 - -

100 3 3 3 3 Inhalation Wistar 78-wk Henschler et al. 1980 
100 0 0 0 0 Inhalation S-D 104-wk Maltoni et al. 1986, 1988 
150 - - 2 0 Inhalation S-D 104-wk Fukuda et al. 1983 
300 0 0 0 0 Inhalation S-D 104-wk Maltoni et al. 1986, 1988 
450 - - 2 0 Inhalation S-D 104-wk Fukuda et al. 1983 
500 3 3 0 0 Inhalation Wistar 78-wk Henschler et al. 1980 
600 0 0 0 0 Inhalation S-D 104-wk Maltoni et al. 1986, 1988 



"-" = No data 



    

   

Table 9. Percentage of pulmonary adenoma (A) or carcinoma (C) in mice of various long-term ORAL bioassays 

Dose (mg/kg)
 
0
 
0
 
0
 
0
 

869
 
1000
 
1169
 
1739
 
1800
 
1800
 
1800
 
1800
 
1800
 
2339
 
2400
 
2400
 
2400
 
2400
 
2400
 

Male Female 
A+C C A+C C Route Strain Duration Reference 
36 16 24 10 Gavage Swiss 72-wk Henschler et al. 1984 Total dose groups 70 
0 0 0 0 Gavage Swiss 89-wk Van Duuren et al. 1979 expected statistically significant 4 
0 5 0 0 Gavage B6C3F1 78-wk NCI, 1976 observed biologically significant 14 

14 6 2 2 Gavage B6C3F1 103-wk NTP 1990 

- - 8 4 Gavage B6C3F1 78-wk NCI, 1976 High dose groups 46 
12 6 8 0 Gavage B6C3F1 103-wk NTP 1990 expected biologically significant 2 
10 0 - - Gavage B6C3F1 78-wk NCI, 1976 observed biologically significant at high dose 10 
- - 15 4 Gavage B6C3F1 78-wk NCI, 1976 
- - 40 22 Gavage Swiss 72-wk Henschler et al. 1984 
- - 42 16 Gavage Swiss 72-wk Henschler et al. 1984 
- - 34 6 Gavage Swiss 72-wk Henschler et al. 1984 
- - 36 14 Gavage Swiss 72-wk Henschler et al. 1984 
- - 36 14 Gavage Swiss 72-wk Henschler et al. 1984 
4 2 - - Gavage B6C3F1 78-wk NCI, 1976 

34 12 - - Gavage Swiss 72-wk Henschler et al. 1984 Yellow highlight indicates judgment of biological significance. 
28 14 - - Gavage Swiss 72-wk Henschler et al. 1984 
42 10 - - Gavage Swiss 72-wk Henschler et al. 1984 
30 14 - - Gavage Swiss 72-wk Henschler et al. 1984 
36 14 - - Gavage Swiss 72-wk Henschler et al. 1984 

Table 10. Percentage of pulmonary adenoma (A) or carcinoma (C) in mice of various long-term INHALATION bioassays 

Male Female
 
Dose (ppm) A+C C A+C C Route Strain Duration Reference
 

0 - - 12 2 Inhalation 
Inhalation 

ICR 
Swiss 

104-wk 
104-wk 

Fukuda et al. 1983 
Maltoni et al. 1986, 1988 0 11 0 17 2 

0 2 0 4 0 Inhalation B6C3F1 104-wk Maltoni et al. 1986, 1988 
0 3 17 10 3 Inhalation 

Inhalation 
NMRI 
ICR 

78-wk 
104-wk 

Henschler et al. 1980 
Fukuda et al. 1983 50 - - 10 6 

100 12 0 17 0 Inhalation Swiss 104-wk Maltoni et al. 1986, 1988 
100 2 0 7 1 Inhalation B6C3F1 104-wk Maltoni et al. 1986, 1988 
100 10 10 0 10 Inhalation NMRI 78-wk Henschler et al. 1980 
150 - - 26 16 Inhalation ICR 104-wk Fukuda et al. 1983 
300 26 0 14 0 Inhalation Swiss 104-wk Maltoni et al. 1986, 1988 
300 3 0 8 0 Inhalation B6C3F1 104-wk Maltoni et al. 1986, 1988 
450 - - 24 15 Inhalation ICR 104-wk Fukuda et al. 1983 
500 3 3 4 0 Inhalation NMRI 78-wk Henschler et al. 1980 
600 1 0 17 0 Inhalation B6C3F1 104-wk Maltoni et al. 1986, 1988 
600 30 1 22 2 Inhalation Swiss 104-wk Maltoni et al. 1986, 1988 



"-" = No data 
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