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Public Attendees:
Amy Brix, EPL Inc.
Byron Butterworth, Butterworth Consulting
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Peer Review Meeting- December 9, 2004
The meeting began at 8:30 a.m. on December 9, 2004, in the Rodbell Conference Center of the
David P. Rall Building, National Institute of Environmental Health Sciences, Research Triangle
Park, North Carolina.
Dr. Nigel Walker, NIEHS, described the concept of the Toxic Equivalency Factor (TEF)
evaluation of dioxin-like compounds (dioxins, PCB’s and furans) and the background, design,
and goals of a series of NTP studies of some representative dioxin-like chemicals and mixtures
of chemicals. Four reports in that series were presented at the previous peer review meeting and
Dr. N. Walker summarized the design and results of those studies on 2,3,7,8-tetrachlorobenzo-pdioxin (TCDD), 3,3’,4,4’,5-pentachlorobiphenyl (PCB 126), 2,3,4,7,8-pentachlorodibenzofuran
(PeCDF), and on a mixture of those three compounds. He described development of doseresponse models for various endpoints using these results. Three more reports in this series were
presented at the current peer review.
3,3’,4,4’,5-Pentachlorobiphenyl (PCB 126) and 2,3’,4,4’,5-Pentachlorobiphenyl (PCB 118)
Dr. N. Walker introduced the toxicology and carcinogenesis studies of a binary mixture
of PCB 126 and PCB 118 by explaining that the study was originally designed to study
PCB 118 alone. However, during the course of the study, analyses revealed the presence
of 0.622% of the much more potent PCB 126. The study was continued as a mixture
study because humans are exposed to both PCB congeners. The proposed conclusions
were:
Under the conditions of this 2-year gavage study there was clear evidence
of carcinogenic activity of the mixture of PCB 126 and PCB 118 in female
2
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Harlan Sprague-Dawley rats based on increased incidences of
cholangiocarcinoma and hepatocellular neoplasms (predominantly
adenomas) of the liver, and cystic keratinizing epithelioma of the lung.
The marginally increased incidences of gingival squamous cell carcinoma
of the oral mucosa were also considered to be related to administration of
the mixture of PCB 126 and 118. Occurrences of cholangioma and
hepatocholangioma of the liver may have been related to administration of
the mixture of PCB 126 and PCB 118.
Administration of the mixture of PCB 126 and PCB 118 caused increased
incidences of nonneoplastic lesions in the liver, lung, oral mucosa,
thymus, thyroid gland, adrenal cortex, pancreas, kidney, heart, lymph
nodes, mesenteric artery, brain, forestomach, spleen, and nose.
Dr. Stephen Roberts, the first principal reviewer, agreed in principle with the proposed
conclusions, except he felt the hepatocellular lesions should be identified only as
adenomas, since one carcinoma was seen in all the groups.
Dr. Kim Boekelheide, the second principal reviewer, also agreed with the proposed
conclusions.
Dr. Michael Elwell, the third principal reviewer, inquired if the transplantation studies
would be added to the final version of the report. No specific answer was given to this
inquiry. Dr. James Hailey said the changes recommended by the committee would be
included in the final report.
Dr. Roberts moved that the conclusions be accepted as written. Dr. Boekelheide
seconded the motion, which was approved unanimously with nine yes votes.
2,2’,4,4’,5,5’-Hexachlorobiphenyl (PCB 153)
Dr. N. Walker introduced the toxicology and carcinogenesis study of PCB 153 by noting
it is the most prevalent PCB congener. He said the TEF evaluation series also included
studies of PCB 126 and a mixture of PCB 126 and PCB 153 to evaluate potential
interactions. He described the study design, the biochemical responses to the chemical,
and the occurrence of a few cholangiomas in exposed animals. The proposed conclusions
were:
Under the conclusion of this 2-year gavage study there was equivocal
evidence of carcinogenic activity of PCB 153 in female Harlan SpragueDawley rats based on the occurrences of cholangiomas of the liver.
PCB 153 administration caused increased incidences of nonneoplastic
lesions of the liver, thyroid gland, ovary, oviduct, and uterus in female
rats.
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Dr. James Klaunig, the first principal reviewer, said the conduct and interpretation of the
study were proper. He inquired if cholangiofibrosis might be a possible precursor lesion
to the cholangiomas.
Dr. Thomas Gasiewicz, the second principal reviewer, agreed with the proposed
conclusions. He noted how cholangiolar rather than hepatocellular lesions were the
predominant liver effect in this set of studies.
Dr. Cheryl Walker, the third principal reviewer, said the report was well written. She
inquired if the changes in hepatic cell proliferation were significant.
Dr. N. Walker replied that the measures of cell proliferation often give skewed results but
that overall no significant effects were noted. He agreed that a number of cholangiomas
were seen in this series of studies and speculated that different strains of Sprague-Dawley
rats might respond differently. He added that cholangiofibrosis was not a precursor
lesion to cholangioma.
Dr. Klaunig moved that the conclusion be accepted as written. Dr. Gasiewicz seconded
the motion, which was approved unanimously with nine yes votes.
3,3’,4,4’,5-Pentachlorobiphenyl (PCB 126) and 2,2’,4,4’,5,5’-Hexachlorobiphenyl (PCB
153)
Dr. N. Walker introduced the study on a binary mixture of PCB 126 and PCB 153 by
noting that PCB 126 is the most abundant of the coplanar dioxin-like compounds and
PCB 153 is the most abundant of the non-dioxin-like PCBs. Part of the study rationale
was to examine for any interactive effect for the different types of PCBs. He described
the study design, consisting of one group of animal that received increasing doses of both
compounds in a fixed ratio, and another group that received the same amount of PCB 126
with varying amounts of PCB 153. The proposed study conclusions, based only on the
first set of animal groups, were:
Under the conditions of this 2-year gavage study there was clear evidence
of carcinogenic activity of a constant ratio binary mixture of PCB 126 and
PCB 153 in female Harlan Sprague-Dawley rats based on increased
incidences of cholangiocarcinoma, hepatocholangioma, and hepatocellular
neoplasms (predominantly hepatocellular adenomas) of the liver,
squamous neoplasms of the lung (cystic keratinizing epithelioma and
squamous cell carcinoma), and gingival squamous cell carcinoma of the
oral mucosa. Increased incidences of pancreatic acinar neoplasms were
also considered to be related to administration of the binary mixture of
PCB 126 and PCB 153. The increased incidences of uterine squamous
cell carcinoma may have been related to administration of the binary
mixture of PCB 126 and PCB 153.
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Administration of the binary mixture of PCB 126 and PCB 153 caused
increased incidences of nonneoplastic lesions in the liver, lung, oral
mucosa, pancreas, adrenal cortex, thyroid gland, thymus, kidney, nose,
forestomach, and mandibular lymph node.
Dr. Elwell, the first principal reviewer, said the study was well designed and well
presented and included a number of supplemental mechanistic studies.
Dr. Richard Storer, the second principal reviewer, commented on the wealth of detail
contained in the report. He inquired if a second set of conclusions would be given for the
varying ratio set of mixtures and suggested that cholangiocarcinomas be added to the list
of effects of the interactions between the two PCBs.
Dr. Gasiewicz, the third principal reviewer, suggested that results from the other TEF
studies be included in the report for comparison.
Dr. N. Walker explained that coming to a conclusion for the PCB 126/PCB 153 varying
ratio combination would require examining the result for both chemicals individually,
and that drawing conclusions about potential interactions could entail policy
considerations beyond the purview of these reports. He added that summarizing all the
findings for the several TEF studies as cross-references in each report could make the
reports unwieldy. A separate report analyzing and comparing the effects from all the
studies in the TEF series will be produced once all studies are completed.
Dr. Boekelheide noted that a number of endocrine-related tumors seemed to be affected
by high doses or by varying dose ratios. He suggested that the nomenclature of the
binary mixture be footnoted to clarify the distinction between the constant ratio and
varying ratio dose groups.
The proposed conclusions were projected on a screen. Dr. C. Walker moved and Dr.
Mary Vore seconded that the panel edit the conclusions. Dr. Boekelheide suggested that
the parenthetical description of hepatocellular neoplasms be changed to “predominantly
adenomas.” For the lung lesions, he proposed removing squamous cell carcinoma and
adding “predominantly” before the cystic keratinizing epithelioma. Dr. Klaunig
suggested including the term “constant ratio” before the term binary mixture to specify
the groups on which conclusions are being drawn. The modified conclusions to the first
paragraph follow:
Under the conditions of this 2-year gavage study there was clear evidence
of carcinogenic activity of a constant ratio binary mixture of PCB 126 and
PCB 153 in female Harlan Sprague-Dawley rats based on increased
incidences of cholangiocarcinoma, hepatocholangioma, and hepatocellular
neoplasms (predominantly adenomas) of the liver, squamous neoplasms of
the lung (predominantly cystic keratinizing epithelioma), and gingival
squamous cell carcinoma of the oral mucosa. Increased incidences of
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pancreatic acinar neoplasms were also considered to be related to
administration of the constant ratio binary mixture of PCB 126 and PCB
153. The increased incidences of uterine squamous cell carcinoma may
have been related to administration of the binary mixture of PCB 126 and
PCB 153.
Dr. Gasiewicz moved and Dr. Elwell seconded that the conclusions be accepted as edited.
The motion was approved unanimously with nine yes votes.
Anthraquinone and Impurities in NTP Test Materials
Dr. John Bucher, NIEHS, provided a background review of the NTP studies on
anthraquinone, which had been presented for review and approved by the peer review
committee in 1999. Thereafter, the NTP received suggestions that a mutagenic
contaminant might have affected the study results. The NTP performed a number of
other studies to characterize the mutagenicity of potential contaminants and metabolites
and presented the results to the peer review committee in February 2004. The
conclusions were again accepted, but the panel recommended the test material be called
“anthracene-derived anthraquinone” in the title and the following statement be added to
the abstract “The term anthraquinone used in this report refers to anthracene-derived
anthraquinone”. The NTP also undertook to determine more precisely the identity of the
trace contaminants in the original test material and also whether the original material was
in fact mutagenic.
Following the February 2004 peer review, public comments indicating confusion caused
by the proposed title change were discussed by the full NTP Board of Scientific
Counselors at its meeting on June 29, 2004, who recommended the issue be revisited by
this Technical Report Review Subcommittee.
Dr. Roberts summarized the discussion by the NTP Board of Scientific Counselors, who
saw two possible implications to the qualifier being added to the title. One is that it could
serve as an alert to the reader to examine the literature more broadly; however, a second
interpretation is that the technical report's findings pertain only to anthraquinone from
one source. Although the subcommittee intended for the qualifier in the report's title to
alert the reader, it appears some manufacturers are promoting that the findings only
pertain to anthraquinone produced by this specific method.
Dr. Cynthia Smith, NIEHS, said the long-time practice for the analysis of test materials is
to identify all impurities greater than 1% of the major component and to note the
presence of any impurity greater than 0.1%. In the original analysis of the anthraquinone
test material, the purity was assessed to be 99.9%. In subsequent recharacterizations,
quantitation with authentic standards involved subfractionation with high performance
liquid chromatography (HPLC) and identification by gas chromatography (GC) and
HPLC/mass spectroscopy. Four impurities were identified: 9-nitroanthracene,
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anthracene, phenanthrene, and anthrone. By GC, using flame ionization detection, the
overall purity was 99.85% and by HPLC/UV it was 99.83%.
Dr. Klaunig asked if the samples assayed were the original test material and if any sample
degradation might have occurred during the interval. Dr. Smith replied that the sample
assayed was the same material used in the animal studies and it was stored frozen under
argon, so degradation is unlikely. See Erratum
Dr. Richard Irwin, NIEHS, presented the results of mutagenicity tests of purified
anthraquinone, anthraquinone produced by methods other than the one used to synthesize
the anthraquinone used in the studies, metabolites of anthraquinone, and the original test
material. Some of the data were presented in February 2004; one new finding is that the
original sample used in the animal studies was negative for mutagenicity in a variety of
Salmonella test strains, both with and without metabolic activation. Also, one sample of
anthraquinone produced by the Diels-Alder synthetic process was mutagenic under some
conditions. Dr. Irwin also noted that 2-hydroxyanthraquinone, a major metabolite of
anthraquinone regardless of the method of manufacture, was several fold more mutagenic
than 9-nitroanthracene, a minor impurity. The formation of this metabolite in the liver
and its elimination in the urine is consistent with the liver and kidney effects observed in
the bioassay.
Ms. Kristine Witt, NIEHS, confirmed that all the mutagenicity assays were performed
under the preincubation protocol, compared with some industry-sponsored tests that used
the plate incorporation assay.
Public Comments
Dr. Byron Butterworth, representing the American Forest and Paper Association,
presented mutagenicity data from the plate incorporation assay on samples of
anthraquinone from other sources, both commercial and purified, and suggested that the
0.1% contaminant 9-nitroanthracene could be as potent a mutagen as benzo[a]pyrene. He
expressed surprise at the differences between his data and those presented by the NTP.
Dr. Bucher offered that in the paper cited by Dr. Butterworth, the mutagenicity of 9nitroanthracene is 3 thousandths as mutagenic as benzo[a]pyrene in a second
mutagenicity assay. Dr. Irwin noted that some of the samples cited by Dr. Butterworth as
being nonmutagenic were only 97% pure.
The conclusions from the February 2004 meeting were displayed on an overhead screen:
Anthracene-derived Anthraquinone
The term anthraquinone used in this report refers to anthracene-derived
anthraquinone.
Under the conditions of these 2-year feed studies, there was some evidence
of carcinogenic activity of anthraquinone in male F344/N rats based on
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increased incidences of renal tubule adenoma and of transitional epithelial
papillomas of the kidney and urinary bladder. Hepatocellular neoplasms
may have been related to exposure to anthraquinone. There was clear
evidence of carcinogenic activity of anthraquinone in female F344/N rats
based on increased incidences of renal tubule neoplasms. Increases in the
incidences of urinary bladder transitional epithelial papilloma or
carcinoma (combined) and of hepatocellular adenoma in female rats were
also related to anthraquinone exposure. There was clear evidence of
carcinogenic activity in male and female B6C3F1 mice based on increased
incidences of liver neoplasms. Thyroid gland follicular cell neoplasms in
male and female mice may have been related to anthraquinone exposure.
Exposure to anthraquinone for 2 years caused increases in the incidences
of nonneoplastic lesions of the kidney, liver, spleen, and bone marrow in
male and female rats, the liver, urinary bladder, and spleen in male and
female mice, and the thyroid gland and kidney in male mice.
Decreased incidences of mononuclear cell leukemia in male and female rats were
attributed to exposure to anthraquinone.
Dr. C. Walker moved and Dr. Gasiewicz seconded that the conclusions adopted at the
February review be accepted in that form. Dr. Klaunig offered an amendment to change
the title from “anthracene-derived anthraquinone” to “anthraquinone” and discuss the role
of contaminants separately. Dr. Boekelheide seconded the amendment. Drs. C. Walker
and Gasiewicz then amended their original motion, to first consider just the report title.
Dr. Diane Birt noted that virtually no compound is entirely pure, and limiting chemical
identifiers by source and trace contaminant could be a troubling precedent. Further,
focusing on genotoxic contaminants could divert from larger issues of carcinogenicity,
which need not involve mutagenicity. Dr. Elwell concurred.
Dr. Storer, who suggested the original title change, expressed a newer awareness of how
the qualifier could imply the pure material may not be carcinogenic. He suggested the
issue of contaminants be addressed in the abstract.
Dr. Roberts said that a title qualification would be warranted only when there is
compelling evidence that the contaminant affects the study results. Dr. Vore agreed.
Dr. Gasiewicz thought that since anthraquinone derived from different sources had some
different biological activities, specifying the source was important. Dr. Roberts
countered that there are no other carcinogenicity results, and Dr. Birt said the data were
not clear enough to attribute the carcinogenic response to the contaminants.
The motion to retain the amended title was defeated by two yes votes in favor (Drs. C.
Walker and Gasiewicz) and seven no votes. Dr. Birt then moved and Dr. Elwell
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seconded that “anthracene-derived” be removed from the title. The motion was approved
by seven yes votes and two no votes (Drs. C. Walker and Gasiewicz).
Dr. Roberts then moved and Dr. Birt seconded that the first sentence referring to
chemical identity be deleted. After discussion, the motion was approved by seven yes
votes to one no vote (Dr. Gasiewicz) and one abstention (Dr. C. Walker).
Next, Dr. Gasiewicz moved that in the conclusions the term “anthracene-derived” be
added at the first mention of anthraquinone. Dr. Klaunig seconded the motion. Dr.
Irwin noted that commercial preparations of anthraquinone often do not specify the
synthetic process. The motion was defeated with three yes votes and six no votes.
Dr. Storer introduced a motion that a sentence be added to the conclusions stating that
there is biologic plausibility that a genotoxic contaminant may have contributed to the
biologic activity of the test material. The motion failed for lack of a second.
Following more discussion, Dr. Bucher assured the panel that all the new data and their
implications would be included in the text and in the discussion of the final report, along
with the considerations of the subcommittee.
3’-Azido-3’Thymidine (AZT) Transplacental Study
Drs. Elwell and Storer did not participate in the review, discussion or vote on the draft
NTP Technical Report on AZT because of a potential conflict of interest. Dr. June
Dunnick, NIEHS, introduced the transplacental carcinogenicity studies of 3’-azido-3’thymidine (AZT) by describing its use as an antiviral drug to prevent transmission of
HIV, its metabolism and mutagenicity, and the design and results of the NTP studies of
mice exposed transplacentally to the drug during pregnancy. The proposed conclusions
were:
Under the conditions of this study, there was some evidence of
carcinogenic activity in F1 Swiss CD-1 mice exposed transplacentally to
AZT based on increased incidences of alveolar/bronchiolar neoplasms.
There was no evidence of carcinogenic activity in F1 Swiss CD-1 female
mice exposed transplacentally to AZT at 50, 100, 200, or 300 mg/kg.
Reproductive toxicity in the form of decreased litter size and fertility rates
was observed in dams in the 200 and 300 mg AZT/kg dose groups.
Dr. C. Walker, the first principal reviewer, inquired if there was more information about
the extent of potential human exposure to AZT via the transplacental route. She
disagreed with the conclusions in male mice, thinking the lung neoplams merited a
conclusion of clear evidence of carcinogenic activity.
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Dr. Boekelheide, the second principal reviewer, also thought the lung tumors in males
merited a conclusion of clear evidence.
Dr. Mary Anna Thrall, the third principal reviewer, agreed with the conclusions as
written.
Dr. Dunnick responded that new data from the World Health Organization indicates
approximately 40 million adults are infected now with HIV worldwide with about 60% in
sub-Saharan Africa, and 2 million infected mothers giving birth each year. The number
receiving AZT treatment is much smaller, and approximately 6000 children born per year
in the United States are exposed to AZT prenatally.
Dr. C. Walker moved and Dr. Boekelheide seconded that the conclusion in male mice be
changed to clear evidence of carcinogenic activity. Dr. Hailey, said the proposed
conclusions are based on the NTP’s judgment of the tumor response and not on
mutational spectra data. The motion was passed with seven yes votes, and zero no votes.
Sodium Chlorate
Dr. Michelle Hooth, NIEHS, introduced the toxicology and carcinogenesis studies of
sodium chlorate by describing its use as an oxidizing agent and bleach and its occurrence
as a stable by-product in drinking water disinfected with chlorine dioxide. She next
outlined the design of the drinking water studies, and the toxic and neoplastic responses
in the study animals. The proposed conclusions were:
Under the conditions of this 2-year drinking water study there was some
evidence of carcinogenic activity of sodium chlorate in male and female
F344/N rats based on increased incidences of thyroid gland neoplasms.
There was no evidence of carcinogenic activity of sodium chlorate in male
B6C3F1 mice exposed to 500, 1,000, or 2,000 mg/L. There was equivocal
evidence of carcinogenic activity of sodium chlorate in female B6C3F1
mice based on marginally increased incidences of pancreatic islet
neoplasms.
Exposure to sodium chlorate resulted in nonneoplastic lesions in the
thyroid gland of male and female rats and female mice, bone marrow of
male rats and female mice, and spleen of male rats.
Dr. Birt, the first principal reviewer, thought the study was designed and reported well
and she agreed with the conclusions.
Dr. Gasiewicz, the second principal reviewer, agreed with most of the conclusions, but
thought the pancreatic islet neoplasms merited a conclusion of some evidence rather than
equivocal evidence.
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Dr. Vore, the third principal reviewer, agreed with the conclusions and inquired about the
presence of chlorate in the tap water used for the control animals.
Dr. Hooth replied that chlorate was not found above the level of detection (0.11 parts per
million) in any of the control water samples assayed. She explained that the pancreatic
islet neoplasms were considered equivocal evidence because they were seen only in one
sex of one species, and the decreased incidences of hyperplasia were not supportive of an
effect. She noted that the NTP has never made a call of carcinogenicity in mice based on
pancreatic islet neoplasms.
Public Comment
Dr. Charles Capen, representing EKA Chemical Company, spoke about the perturbation
of thyroid hormone by sodium chlorate above a certain threshold as a possible link to the
genesis of the observed thyroid gland neoplasms.
Dr. Birt moved and Dr. Vore seconded that the conclusions be accepted as written. The
motion was carried unanimously with nine votes.
Dr. William Allaben, NCTR, asked if the concept of a threshold effect in the thyroid
gland would be added to the discussion. Drs. Birt and Gasiewicz replied that this is a
hypothesis that requires more testing and they did not feel the data yet support their
inclusion in the discussion.
Bromodichloromethane
Dr. Ronald Melnick, NIEHS, introduced the toxicology and carcinogenesis studies of
bromodichloromethane by describing its occurrence in drinking water as a byproduct of
disinfection. He described a previous NTP study where bromodichloromethane given by
gavage was carcinogenic at multiple sites in rats and mice. He described the design of
subsequent drinking water studies and presented results on the dose response using
several physiologically based pharmacokinetic models. He attributed the differences in
tumor response by the two routes of administration to a variety of factors including
differences in organ dosimetry, diet, and body weight. The proposed conclusions were:
Under the conditions of this 2-year drinking water study, there was no
evidence of carcinogenic activity of bromodichloromethane in male
F344/N rats exposed to target concentrations of 175, 350, or 700 mg/L.
There was no evidence of carcinogenic activity of bromodichloromethane
in female B6C3F1 mice exposed to target concentrations of 175, 350, or
700 mg/L.
Dr. Vore, the first principal reviewer, thought the study was well designed and she had no
scientific criticism.
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Dr. Klaunig, the second principal reviewer, thought the study was well designed and said
the discussion about the differences in the data between the two routes of administration
was good.
Dr. Birt, the third principal reviewer, agreed with the conclusions and offered some
suggestions for clarifying the dose selection rationale and the in-life results.
Dr. Vore moved and Dr. Klaunig seconded that the conclusions be accepted as written.
The motion was carried unanimously with nine yes votes.
Benzophenone
Dr. Rajendra Chhabra, NIEHS, introduced the toxicology and carcinogenesis studies of
benzophenone by describing the design and results of the animal studies. The proposed
conclusions were:
Under the conditions of these 2-year studies, there was some evidence of
carcinogenic activity of benzophenone in male F344/N rats based on increased
incidences of renal tubule adenoma; mononuclear cell leukemia in male rats may
have been related to benzophenone exposure. There was equivocal evidence of
carcinogenic activity of benzophenone in female F344/N rats based on the
marginal increased incidences of mononuclear cell leukemia and histiocytic
sarcoma. There was some evidence of carcinogenic activity of benzophenone in
male B6C3F1 mice based on increased incidences of hepatocellular neoplasms,
primarily adenoma. There was some evidence of carcinogenic activity of
benzophenone in female B6C3F1 mice based on increased incidences of
histiocytic sarcoma; the incidences of hepatocellular adenoma in female B6C3F1
mice may have been related to benzophenone exposure.
Dr. Storer, the first principal reviewer, thought the study was well conducted. He asked
for more discussion on the interpretation of the conflicting genetic toxicology data and
also if there was a link between histiocytic sarcoma and mononuclear cell leukemia.
Dr. Roberts, the second principal reviewer, agreed with the conclusions and noted that
often the dose formulations were less than the target concentrations and sometimes
contaminated.
Dr. Elwell, the third principal reviewer, questioned the explanations for some of the
choices of equivocal evidence versus some evidence, particularly for leukemia in male
rats and histiocytic sarcoma in the female rats.
Dr. Hailey replied that there are many studies in rats in which an increase was seen in
mononuclear cell leukemia with no increase in histiocytic sarcoma. He added that the
mononuclear cell leukemias were considered an equivocal response because the
incidences in the control group as well as in the dosed groups were unusually high, but
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with no difference in severity. He noted that the overall incidence of histiocytic sarcoma
was only three tumors among the four dose groups and it was possible the distribution
was spurious.
Dr. Storer moved, and Dr. Roberts seconded, that the conclusions be accepted as written.
The motion was approved unanimously with nine yes votes.
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NATIONAL TOXICOLOGY PROGRAM
BOARD OF SCIENTIFIC COUNSELORS
Technical Reports Review Subcommittee Meeting
Agenda
December 9, 2004
8:30 a.m. – 5:00 p.m.
National Institute of Environmental Health Sciences
111 TW Alexander Dr.
Research Triangle Park, NC

8:30 a.m.

Dr. Christopher Portier, NIEHS
Dr. Mary Anna Thrall, Chair

Welcome

Chemical/CAS #

Report #

Primary Use,
Route & Species

Toxic equivalency factors (TEFs)
PCB mixture
3,3',4,4',5 Pentachlorobiphenyl (PCB 126) /57465-28-8,
2,3',4,4',5 Pentachlorobiphenyl (PCB118)/31508-00-6)

TR 531

No longer used commercially,
persistent polyhalogenated aromatic
hydrocarbons in environment;
Gavage, female rats

2,2',4,4',5,5'-Hexachlorobiphenyl (PCB 153, 35065-27-1)

TR 529

No longer used commercially,
persistent polyhalogenated aromatic
hydrocarbons in environment;
Gavage, female rats

PCB mixture
(PCB 126 / PCB153)

TR 530

No longer used commercially,
persistent polyhalogenated aromatic
hydrocarbons in environment;
Gavage, female rats

Discussion on Contaminants in NTP Study Materials: Impact on Interpretation of 2-Year Bioassays
• Discussion of the Title of Draft NTP Technical Report on Anthraquinone (TR-494)
Sodium chlorate (7775-09-9)

TR 517

Bromodichloromethane (75-27-4)

TR 532

3’Azido-3’thymidine (30516-87-1)

TR 522

Benzophenone (119-61-9)

TR 533

Oxidizing agent, water disinfectant
by-product; Drinking water, male
and female rats and mice
Water disinfectant by-product;
Drinking water, male rats and female
mice
Chemotherapeutic agent;
transplacental exposure of pups by
gavage of pregnant female mice
Photoinitiator, fragrance enhancer;
Diet, male and female rats and mice
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Erratum – replacement text for minutes on NTP TR-494, page 7, paragraph 1:
Dr. Klaunig asked if the samples assayed were the original test material and if any
degradation might have occurred during the interval. Further examination of the
shipment information for the sample from the 2-year bioassay sent to BioReliance
Corporation for genetic toxicology testing in Salmonella showed that it was from
archived bulk material. Following completion of the bioassay, this material was stored as
received at room temperature (approximately 25ºC), protected from light, and without
inert gas headspace. Results from purity analysis of this material upon receipt, throughout
the study, and at the end of the study showed no degradation.

