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Via Courier 

TSCA Confidential Business Information Center (7407M) 
EPA East - Room 6428 Attn: Section 8(e) 
U. S. Environmental Protection Agency 
120 1 Constitution Avenue, N. W. 
Washington, DC 20004-3302 

Re: TSCA Section 8(e) submission for vanadium pentoxide; 
preliminary results from mechanistic studies 

Dear Sir or Madam: 

On behalf of its members, the Vanadium Producers and Reclaimers 
Association (VPRA) is advising the U.S. Environmental Protection Agency 
(EPA) concerning preliminary results from a nose-only, 16-day inhalation 
study on vanadium pentoxide sponsored by the Vanadium Technology 
Program, US Army, Grant No. W81XWH-09-2-0066. 

This on-going study is designed to identify factors that might be 
useful in formulating a proposed mode of action for the pulmonary effects 
reported in the NTP study of vanadium pentoxide (NTP No. 507,2002). 
The NTP in 2002 reported an increased incidence of pulmonary 
inflammation in B6C3F1 mice and Fischer 344 rats exposed to vanadium 
pentoxide by whole body inhalation exposure for two years. In that study, 
pulmonary tumors were increased in male and female treated mice, but not 
increased in treated male rats. In female rats, the pulmonary tumor 
response was equivocal. The absence of a dose-related response in 
pulmonary tumor incidence was not attributable to mortality differences 
between groups and an explanation for the difference in response in rats 
and mice was not apparent. There were no signs of toxicity at any other 
site in mice or rats (NTP, 2002). 

The current study was conducted in female B6C3F1 mice exposed 
to atmospheres containing vanadium pentoxide at concentrations of 0.25, 
1 or 4 mg/m3, for 6 hours a day for 16 days by nose-only exposure. 
Investigations included measurement of vanadium in the lungs, 
histopathology of the lung for microscopically observable tissue 
responses, comet assay of both pulmonary cells and of bronchio-alveolar 
lavage (BAL) cells to determine DNA strand breakage, measurement of 
several DNA adducts, measurement of cell proliferation (two methods) 
after 7 and 16 days of exposure, and measurement of biomarkers of 
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biochemical response (a-tocopherol, reduced and total glutathione with computation of their 
ratio and F2-isoprostane measurements for lipid oxidation). The in-life phase has concluded 
and analyses of the results are being reported and/or are in progress. 

A draft study report received September 15,2009, while incomplete, did not appear to 
contain any new significant adverse effect information requiring reporting under section 8(e) of 
the Toxic Substances Control Act (TSCA). The draft report, which does not yet contain all of 
the written information that one would expect to see in the final study report, concludes that the 
lowest dose, 0.25 mgIm3, is a no effect level. For hrther background, the draft study report 
from the laboratory on September 15,2009, is enclosed, for which the necessary quality control 
analyses have yet to be conducted. 

A subsequent site visit report received on October 15,2009, contains additional findings 
not available in the September 15, 2009, draft report. The findings of this site visit are being 
submitted under section 8(e) of TSCA. The purpose of the site visit was to review the results of 
the analyses of DNA from samples of lung taken from female B6C3F1 mice. The attached site 
visit report describes the preliminary observations being reported under section 8(e). Additional 
analyses were recommended to evaluate these findings that are underway at this time. The 
significance of the preliminary findings are unknown and they have not yet been incorporated 
into the draft study report. 

/h W. Hilbert, I11 

Enclosures: 

(1) Site visit report, 13 October 2009, Laboratoire LCsions des Acides NuclCiques, Ravanat, 
Douki, McGregor 

(2) Draft report, Vanadium Pentoxide, 16-Day Inhalation Toxicity Study in Female Mice, Harlan 
Laboratories Ltd. 2009 



TSCA 8(e) Submission for: 

Harlan Laboratories Ltd Study 
Vanadium Pentoxide 
16-Day Inhalation Toxicity Study in Female Mice 



Visit report. 13 October 2009. 

Laboratoire Lesions des Acides Nucleiques, 
INACISCIB (UMR-E-3 CEA-UJF), 
CEA Grenoble, 
17 rue des Martyrs, 
F38054 Grenoble ckdex 9. 

Jean-Luc Ravanat, Thierri Douki, Douglas McGregor. 

The purpose of the visit was to review the results of the analyses of DNA from 
samples of lung taken from female B6C3F1 mice that had been exposed to V205 at 
atmospheric concentrations of 0, 0.25, 1 and 4 mg/m3 6hIday for 16 days. 

The samples had been frozen and transported in dry ice from Fiillinsdorf, Switzerland 
to Grenoble, France for the analysis. Most lesions looked for were below the limits of 
quantification (these limits will be given in the report to be issued). Only two types of 
lesion were found within the range of quantification: a deoxycytidine residue, 
dCyd341, which should no statistically significant change with exposure, and a 
deoxyguanosine residue, 8-oxodGuo. For this residue there was no significant 
difference in concentration between the 0 and 0.25 mg/m3 exposure levels, but at 1 
and 4 mg/mg3 there were increases of about two-fold that were clearly statistically 
significant. The charted means and error bars are shown below; the actual data are 
given in the Appendix. 
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[NB the scaling is wrong: it should be 0.0; 0.2; 0.4 and 0.6 lesions/10~ bases] 

In addition, however, Dr. Ravanat said that he would like to re-run the remaining 
samples for thymidine oxy-adducts under different hplc-ms conditions of separation 



and analysis. He had already analysed for such adducts (and did not find any), but the 
conditions were not ideal. There is practical reason of doing this and I agreed with 
the proposal. Fortunately we are working with a lab that is flexible and we do not 
need modifications to contracts, etc. in order to make these changes. It is hoped that 
the re-analyses will be done this week. 

The issue is that 8-xodGuo is so far the only DNA adduct found and this does not lead 
to DNA strand breakage. Almost every other lesion would produce strand breakage 
and, hence a significant result in the comet assay. In Ravanat's experience, the comet 
assay has been more sensitive than the chemical adduct assay in the detection of 8- 
oxodGuo lesions (although not specific, of course). The comet assay would yield 
negative results or& if no adducts were formed in addition to 8-oxodGuo. This is the 
reason for modifying the assay conditions. If adducts in addition to 8-oxoGuo are 
formed then we will have take another look at the comet assay and why it did not 
show any effect. On the other hand, if other adducts are not formed then there are 
three possible reasons for the outcome: 

1. 8-oxodGuo was formed by "singlet oxygen ('02); 

2. 8-oxodGuo was formed by a one-electron oxidation; 

3. the repair enzymes that remove the naturally occurring 8-oxodGuo every day from 
DNA are inhibited by V205 either oxidation of important sites on the enzymes or 
distortion of the enzyme (or of DNA itself) by particular species of V ions. 

According to possibility 3, the 8-oxodGuo either may not have been formed by V205 
at all, or a fraction of the daily yield of 8-oxodGuo may have been derived from 
V205. 

For possibilities 1 and 2 it is unlikely that other bases would be oxidised, hence, there 
would be no DNA strand breakage and no significant comet results. For possibility 3 
also there would be no significant comet result. This outcome (3) due to enzyme 
inhibition could be tested by in vitro experiments since the repair enzymes are 
commercially available. 

I have communicated with John (Duffus) about this who has provided some papers 
that may be relevant. 

A follow-up suggestion made was that V205 treated cells could be treated with Fpg 
protein before electrophoresis in the comet assay. The Fpg protein (a glycosylase) 
converts 8-oxodGuo to strand breaks that are then detectable in the comet assay. In 
effect, this is simply a different way of demonstrating the presence of 8-oxodGuo. It 
is a confirmatory assay. 

Yet another follow-up experiment would be to see how long it took the 8-oxodGuo 
lesions to be repaired after the end of exposure. This might enable a better 
appreciation of the magnitude of the effect being produced and point to whether te 
(apparently) oxygen-generated damage could account for the tumour incidence 
changes seen in mice. 

My opinion with which the others agreed was that, at this stage, it will be more 
productive to pursue the comparative aspects of the pathology by repeating the study 
in rats. However, there is great curiosity as to the speciaition of vanadium after it 
comes into contact with lung cells. 



The meeting was, I believe, very productive and could - perhaps -be bringing us 
closer to an understanding of V205 carcinogenicity. 

*The idea that singlet oxygen only produces 8-oxodGuo comes from experiments 
with chemicals that only produce '02. E.g., the endoperoxide N,N-di(2,3- 
dihydroxypropy1)-l,4-naphthalenedipropanamide (DHPN02), which releases ' 0 2  

upon thermal decomposition at 37OC. Ravanat et al. (2004) Singlet oxygen-mediated 
damage to cellular DNA determined by the comet assay associated with DNA repair 
enzymes. Biol. Chem., 385: 17-20. 
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