


FOREWORD 


The National Toxicology Program (NTP)is made up o f  four charter agencies of the U.S. Department of 
Health and Human Services (DHHS): the National Cancer Institute (NCI), National Institutes of Health; 
the National Institute o f  Environmental Health Sciences (NIEHS), National Institutes o f  Health; the 
National Center for Toxicological Research (NCTR), Food and Drug Administration; and the National 
Institute for Occupational Safety and Health (NIOSH), Centers for Disease Control. In July 1981, the 
Carcinogenesis Bioassay Testing Program, NCI, was transferred to  the NIEHS. The NTP coordinates the 
relevant programs, staff, and resources from these Public Health Service agencies relating to basic and 
applied research and to biological assay development and validation. 

The NTP develops, evaluates, and disseminates scientific information about potentially toxic and hazardous 
chemicals. This knowledge is used for protecting the health o f  the American people  and for the primary 
prevention o f  disease. 

The studies described in this Technical Report were performed under the direction o f  the NIEHS and 
were conducted in compliance with NTP laboratory health and safety requirements and must meet or 
exceed all applicable federal, state, and local health and safety regulations. Animal care  and use were in 
accordance with the Public Health Service  Policy on Humane Care and  Use o f  Animals. The prechronic 
and chronic studies were conducted in compliance with Food and Drug Administration (FDA) Good 
Laboratory Practice Regulations, and all aspects o f  the chronic studies were subjected to retrospective 
quality assurance audits before being presented for public review. 

These studies are designed and conducted to characterize and evaluate the toxicologic potential, including 
carcinogenic activity, o f  selected chemicals in laboratory animals (usually two species, rats and mice). 
Chemicals selected for NTP  toxicology and carcinogenesis studies are chosen primarily on  the bases of 
human exposure, level o f  production, and chemical structure. Selectionper se is not  an indicator o f  a 
chemical’s carcinogenic potential. 

These NTP Technical Reports  are available for sale from the National Technical Information Service, 
U.S. Department o f  Commerce, 5285 Port Royal Road, Springfield, VA 22161 (703-487-450). Single 
copies o f  this Technical Report  are available without charge, while supplies last from NTP Central Data 
Management, NIEHS, P.O. Box 12233, MD AO-01, Research Triangle Park, NC 27709 (919-541-1371). 
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CAS NO. 100-02-7 

Chemical Formula: C,H,NO, MolecularWeight: 139.11 

Synonyms: 4-hydroxynitrobenzene, p-hydroxynitrobenzene, 4-nitrophenol, paranitrophenol, PNP, Niphen 

p-Nitrophenol is used in  the productionof  acetamin-
ophen, methyl and ethylparathion insecticides, 
fungicides, and dyestuffs. Toxicology and carcino- 
genesis studies o f  p-nitrophenol (greater than 97% 
pure) were conducted by dermal application to male 
andfemale Swiss-Webster mice for 18 months. 
Dermalapplication was selected as theroute o f  
chemicaladministrationbecause o f  possible skin 
absorption from p-nitrophenol-treated leather foot-
wear. Genetic toxicology studies  were conducted in 
Salmonella typhimurium, Chinese  hamster ovary cells, 
and Drosophila melanogaster. 

n w m N T w  STUDDES 
Groups o f  60 Swiss-Webster mice of each sex 
received p-nitrophenol  inacetone applied t o  the 
interscapular skin. Doses of  0, 40, 80, or 160 mgkg 
p-nitrophenol were  administered to mice 3 days per 
week for  78 weeks. At  the endof  the study, survival 

rates o f  mice receiving 0, 40, 80, or  160 mgkg 
p-nitrophenol were  29/60,17/60,26/60, and 24/60 for 
males and 35/60,26/60, 33/60, and 27/60 for females. 

Deathsafter 60 weeks were  caused by generalized 
amyloidosis and secondary kidney failure. The 
severity of  amyloidosis was similar  among dosed and 
control animals. At the end of  the study, the final 
mean body weights o f  the dosed  groups o f  each sex 
were similarto those o f  the controls. No biologically 
significant lesions  were observed that  were related to 
the dermal  administration of p-nitrophenol. 

GENETIC TOrn@OLOGY 
p-Nitrophenol was not mutagenic in Salmonella 
typhimurium (strains TA100, TA1535, TA1537, and 
TA98) with or  withoutexogenousmetabolic (S9) 
activation, or  ingerm cells of  male Drosophila 
melanogaster administeredp-nitrophenol in feed or  by 
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p-Nitrophenol, NTP  TR 417 

injection. In Chinese hamster ovary  cells, no induc- CONCLUSIONS 

tion of sister chromatid exchanges was observed  with Under the conditions of  these 18-month dermal 

or without S9, but a significant increase in chromo- studies there was no evidence of carcinogenic activily* 

somal aberrations occurred in trials conducted with in male or female Swiss-Webster  mice receiving 40, 

s9. 8 0 , or 160 mgkgp-nitrophenol. 


*Explanation of Levels of  Evidence of Carcinogenic Activity appears on page8. A summaly of  Technical Reports Review 

Subcommittee comments and public discussion on this Technical Report appears on page
10. 
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Male Fe l l"  
Swiss-Websteer Mice Swiss-Websteer Mice 

0,40,80,or 160mgkg in acetoneSameasmalemice 
applied to  the interscapular skin 
at a dose volume o f  1 0  p L  

Final M y weights Dosedgroupssimilar tothecontrols Dosed groupssimilar to the  controls 

18-Month survival rates 

Nonneoplastic effects None None 

Neoplastic effects None None 

Levels of evidence of 
carcinogenic activity No evidence No evidence 

Genetic toxicology 
Salmonella ryphimwiwn genemutations:Negative wi th  or  without S9 metabolicactivationin strains TA10, TA1.535, 

TA1.537,and TA98 
Sister chromatid exchange 

Chinesehamsterovarycells in virro: Negative with or without S9 metabolicactivation 
Chromosomal aberration 

Chinesehamsterovarycells in vitro: Negativewithout S9 metabolicactivation;positivewith S9 metabolicactivation 
Sex-linked recessive lethal mutations 

Drosophilamelanogaster Negativeadministeredwhen in feed or by injection 
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EXPLANATION OF LEVELS OF EVIDENCE OF CARCINOGENIC ACTMTY 

The National Toxicology Program describes the results of individual experiments ona chemical  agent and notes the strength of the. 
evidence for conclusions regarding each study. Negative results, in which the study animals do not  have a greater  incidence of 
neoplasia than control animals, do not necasarily mean that a chemical is not a carcinogen,  inasmuch as the experiments are 
conducted under a limited  set of conditions. Positive results demonstrate that a chemical is carcinogenic for laboratory animals.under 
the conditions of the  study and indicate that exposure to  the chemical has the potential for hazard to humans. Other organizations, 
such as the International Agency for Research on Cancer, assign a strength of  evidence for conclusions based on an examination of all 
available evidence including: animal studies such as  those conducted by the N T P ,  epidemiologic studies, and estimates of expure. 
Thus, the actual determination of risk to humans  from chemicals found to be  carcinogenic in laboratory animals requires a wider 
analysis that extends beyond the purview of these studies. 

Five categories of evidence of carcinogenic activity are used  in the Technical Report  series to summarize the strength of,the evidence 
obsewed in each experiment: two categories for positive results(clear evidence and some evidence); one category for uncertain 
findings (equivocal evidence);one category  for no observable effects (no evidence); and one  category for experiments that &cause of 
major flaws cannot be evaluated (inadequate study). These categories of interpretative  conclusions were first adoptedin June.1983, 
and then revised in March 1986 for use  in the Technical Reports &ria to  incorporate more specifically the concept of actual  weight 
of evidence of carcinogenic activity. For each separate experiment  (male rats, female rats, male  mice, female mice), one of  the 
foilowing quintet is  selected to  describe the findings. These categories refer to the strength of the experimenta1.evidence and not to 
potency or mechanism. 

l Clear evidence of carcinogenic activity is demonstrated by studies that are interpreted as  showing a dose-related 
(i) increase of  malignant neoplasms, (ii)  increase of a combination of malignant and benign neoplasms, or (iii)  marked 
increase of  benign neoplasms if there is  an indication from this or  other studies  of the ability of such tumors to progress 
to malignancy. 

l Some evidenceof carcinogenic activity is demonstrated by studies that are interpreted as showing a chemically  related 
increased incidence of neoplasms (malignant, benign, or  combined) in which the strength of the response is less than that 
required for clear evidence. 

l Equivocal evidenceof carcinogenic activity describes studies that are interpreted as  showing a marginal  increase of 
neoplasms that may be chemically related. 

l No evidence of carcinogenic activity is demonstrated by studies  that are interpreted as showing no chemically related 
increases in malignant or benign neoplasms. 

l Inadequate study of carcinogenic activity is demonstrated by studies that because of major qualitative or quantitative 
limitations cannot be interpreted  as valid  for showing either  the presenceor absence of carcinogenic activity. 

When a conclusion  statement is selected for a particular  experiment, consideration mustbe given to key factors that would  extend the 
actual boundary of an individual category of evidence. This should allow for incorporation of scientific experience and current 
understanding of  long-term carcinogenesis studies i n  laboratory animals, especially for those evaluations thatmay be on the  borderline 
between two adjacent levels. These considerations should include: 

l adequacy of the experimental design and conduct; 
l occurrence of  common versus uncommon neoplasia; 
l . progression (or lack thereof) from  benign to malignant neoplasia as well as from  preneoplastic to neoplastic lesions; 
l some benign neoplasms have the capacity to regress  but others (of  the same morphologic type) progress. At present, it 

is impossible to identify  the difference. Therefore, where progression is known to be a possibility, the most .prudent 
course is to assume  that benign neoplasms of those types have the potential to become  malignant; 

*. combining benign and malignant tumor incidences known or thought to represent stages of progression in the same 
organ or tissue; 

l latency in tumorinduction; 
l multiplicityinsite-specificneoplasia; 
l metastases; 
l supporting information from proliferative lesions (hyperplasia) i n  the same site of  neoplasia or in other experiments 

(same lesion in another sex or species); 
l presence or absence of dose relationship; 
l statisticalsignificanceoftheobservedtumorincrease; 
l . concurrent control tumor incidence as well as the historical control rate and  variability for a specific  neoplasm; 
l survival-adjusted analyses and false positive or false  negative concerns; 
l structure-activitycorrelations;and 
l in somecases,genetictoxicology. 
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The members of the Technical Reports Review  Subcommittee who evaluated the draft NTP Technical Report  on p-nitrophenol 
on July 9, 1991,are listed  below. Subcommittee members Serve as independent scientists, not as representatives of any institution, 
company, or  governmental agency. In this capacity, Subcommittee members have five major responsibilities: 

0 to ascertain that all relevant literature data have been adequately citedand interpreted, 
0 to determine if the  design and conditions of theNTP studies were appropriate, 
0 to ensurethat the Technical Report  presents the experimental results and conclusions fully and clearly, 
0 to judge the significance of the experimental results by scientific criteria, and 
0 to assess  the evaluation of the evidence of carcinogenic activity and other observed  toxic responses. 
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Department of Pathology 
Dartmouth Medical School 
Hanover, NH 

Paul T.Bailey, Ph.D., Principal Reviewer 
Toxicology Division 
Mobil Oil Corporation 
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Akron, OH 
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Department of  Pharmacology and Toxicology 
Purdue University 
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Jay 1. Goodman, Ph.D. 
Department of  Pharmacology and Toxicology 
Michigan State University 
East Lansing, MI 

David W. Hayden, D.V.M, Ph.D. 
Department of Veterinary  Pathobiology 
College o f  Veterinary Medicine 
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SUMMARY OF TECHNICAL REPORTS REVIEW SUBCOMMITTEE COMMENTS 

Dr. C.C. Shackelford, NIEHS, introduced the toxi- 
cology and carcinogenesis studies ofp-nitrophenol by 
discussing the uses o f  the chemical and the rationale 
for the study, describing the experimental design, 
reporting on survival and body  weighteffects, and 
commenting on the lack o f  compound-related neo-
plasms or nonneoplastic lesions in  mice. The studies 
were terminated at 18 months because o f  reduced 
survival due  to generalized amyloidosis and secondary 
kidney failure in both dosed and control animals. 
The proposed conclusions were no evidence of car-
cinogenic activity in male or female Swiss-Webster 
mice. 

Dr. P.T.Bailey, a principal reviewer, agreed with the 
proposed conclusions. He questioned the sensitivity 
of  Swiss-Webstermice top-nitrophenol toxicity 
compared to that of other strains and whether 
parallels could be drawn  between Swiss-Webster and 
other strainso f  mice used in classical carcinogenicity 
testing. Dr. Shackelford said there was no informa- 
tion on such studies in the literature. Dr.  Bailey also 
asked whether clinical chemistry  had been performed. 
Dr. Shackelford explained that at 65 weeks, when 
blood samples are normally taken for clinical chem- 
istry, a large number o f  the animals were moribund 
and there were insufficient hematologic data to 
report. 

Dr. H. Davis, the second principal reviewer, agreed 
with the proposed conclusions. He questioned the 
rationale for using Swiss-Webster mice. Dr. R. Irwin, 
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NIEHS, said that  the U.S. Army'specifically request- 
ed that the study be  done in this strain. 

Mr. L.S. Beliczky, the third principal reviewer, agreed 
with the proposed conclusions, although he con-
sidered the Swiss-Webster mouse a poor choice o f  
animal, thus precluding any final judgment regarding 
either toxicity or carcinogenicity of p-nitrophenol. 
He said another study using a different strain o f  
animal should be considered. Dr. S.L. Eustis, 
NIEHS, responded thatthe usual N T P  rodent 
species, B6C3Flmouse and Fischer 344 rat, may not 
be the best strains to use for dermal carcinogenicity 
studies because they are relatively resistant to dermal 
carcinogenesis. He thought that  other studies by an- 
other route in these strains would be more useful. 

There was a lengthy discussion onthe merits o f  
exposure by the feed route versus dermal application 
and the point was made that when a chemical is given 
by one of  these routes  there is  usuallysome degree o f  
inadvertent ,exposure by theother route. Dr. 
R. Griesemer, NIEHS, commented that  the design o f  
the dermal study might'be quite different depending 
on whether the concern was with skin as a target site 
or skin as a  portal of entry. 

Dr.. Bailey  moved thatthe Technical Report on 
p-nitrophenolbe accepted with the conclusions as 
written for male and female Swiss-Webster  mice, no 
evidence of carcinogenic activity. Dr. Davis seconded 
the motion, which  was accepted unanimously with 
10votes. 
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CAS NO. 100-02-7 

Chemical Formula: C,H,NO, Molecular Weight: 139.11 

Synonyms: 4-hydroxynitrobenzene, p-hydroxynitrobenzene, 4-nitrophenol, paranitrophenol, PNP, Niphen 

PWrrSICAlL AND CHEMICAL PROPERTIES 
p-Nitrophenol is a colorless to slightly  yellow, odor- 
less crystalline solid. The chemical has a sweet taste 
accompaniedby a burning aftertaste. It is moderately 
soluble in cold water, freely soluble in alcohol, 
acetone, ether, and chloroform, and soluble in 
solutions of fiied alkali hydroxides and carbonates 
(Merck Index, 1983). p-Nitrophenol is one o f  three 
mononitrophenol isomers; the other two isomers are 
o-nitrophenol and rn-nitrophenol. 

Mononitrophenols are used  extensively inthe produc-
tion o f  dyes, pigments, pharmaceuticals, rubber, wood 
preservatives, photographic chemicals, and pesticides. 
Of the three mononitrophenol isomers,p-nitrophenol 
has the highest production volume and the greatest 
potential as an environmental pollutant. Prior to the 
late 19703, approximately87% of its production was 
used in the manufacture of the insecticides methyl 

and ethyl parathion. The primary use o f  p-nitro-
phenol, however, has shifted from the manufacture of  
parathion insecticides to acetaminophen (M-acetyl-p- 
aminophenol or AF'AP). In 1987 an estimated 
46 million pounds of p-nitrophenol were produced 
annually. Of this amount, 55% was used to manufac-
ture MAP, 35% was exported, and the remaining 
10% went intoleather tanning, dyestuffs,  oxydi-
aniline, and other miscellaneous uses  (Kavaler,1987). 
Atmospheric pollution with p-nitrophenol results 
from benzene emissions during oil refining and 
pesticide manufacturing, which produce trace 
amounts of p-nitrophenol from the photochemical 
reaction of benzene with nitrogen dioxide (Nojma 
et al., 1983). Photodegradation products o f  
p-nitrophenol-based compounds are also likely 
exposure sources. 

Human exposure to p-nitrophenol is  most likely to 
occur from inhalation. However, ingestion and direct 
skin contact are also possible,  especially fromp-nitro- 
phenol-based fungicides. These fungicides are com-
monly used to prevent fungal infections of the foot  
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and have been used  extensively in the manufacture of 
footwear issued to U.S.  Army personnel (Angerhofer, 
1985). From a survey conducted from 1981 to 1983, 
NIOSH estimated that 2,154 health services workers 
(1,552 females) were potentially exposed to p-nitro- 
phenol in the United States (NIOSH, 1990). As 
benzylderivatives,most phenols, especially di- and 
tri-hydroxy phenols, are readily absorbed through the 
skin; however,  less polar derivatives,  such as benzene 
or toluene, are not absorbed as readily by the skin 
(Sittig, 1985). 

p-Nitrophenol is metabolized, primarily  in the liver, 
into conjugated glucuronide and sulfate ester forms, 
which are  the forms of  p-nitrophenol excreted  in 
urine by man and other animals (USEPA, 1980). 
Based on the rapid urinary elimination of mononitro- 
phenols, the compounds may be restricted primarily 
to the blood and the urine following absorption in 
humans and animals. In rabbits, after oral adminis- 
tration o f  parathion, greater  than 80% of the urinary 
p-nitrophenol was excreted as  the glucuronide or 
sulfate ester conjugate within 6 hours (Pefia-Egido 
et al., 1988). p-Nitrophenol.pn also be metabolized, 
but in smaller amounts, to p-aminophenol by nitro- 
reduction or  to p-nitrocatechol by hydroxylation. 

Exposure top-nitrophenol can occur from the metab-
olism o f  parathion insecticides and other chemically 
related compounds, such as nitrobenzene with an 
estimated annual production o f  900 million pounds, 
or through microbial metabolites. In studies with 
Sprague-Dawley rats and B6C3Fl  mice, nitrobenzene 
was metabolized top-nitrophenol by aromatic hydrox- 
ylation and excreted in the urine as free compound, 
glucuronide, or sulfate ester conjugates. However, 
formsof excretion products vary  withspecies and 
strains of animals (Rickert et al., 1983). 

TOXICITY 
Althoughp-nitrophenol is the most  toxic of the  three 
mononitrophenol isomers, the toxicity o f  p-nitro-
phenol has only been partially characterized (USEPA, 
1980). Theoral LD,, for CF-1 mice  is470 mgkg 
(range, 320 to 690 mg/kg) and for Sprague-Dawley 
rats it is  620 m a g  (range, 450 to 850 mg/kg) 
(Vernot et al., 1977). In general, the toxic  effects of 
p-nitrophenol vary,withsigns o f  hyperthermia, 
respiratory depression, methemoglobinemia, CNS 
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depression, and central  and peripheral vagal stimula- 
tion (Clayton and Clayton, 1981). Results from an 
acute and repeated dose inhalation study onp-nitro- 
phenol sodium salts in male rats (doses o f  0, 0.34, 
and 2.47 m@) revealed relatively low toxicity, i.e., 
methemoglobinemia, dark  urine (methemoglobi-
nuria), proteinuria, and elevated creatinine and 
SGOT levels. In addition, exposure to 2.47  m@ 
caused elevated erythrocyte count, hemoglobin, and 
hematocrit. No compound-related histopathologic 
changes were noted (Smith et al., 1988). 

In humans the minimal  toxic dose is extremely 
variable and the assessment o f  severity o f  toxicity is 
based on clinical findings (Rumack and Spoerke, 
1991). Acute ingestion o f  aslittleas 1g of  pure 
phenol in adults has resulted in death. Toxicityin 
humans as a result o f  inhalation, ingestion, or ab- 
sorption through intact skin causes headaches, 
drowsiness, nausea, and respiratory depression with 
blue color to  the lips, ears, and fingernails (cyanosis), 
indicative of methemoglobinemia. Excretion in the 
urine o f  p-nitrophenol, a metabolite of the organo- 
phosphorus pesticides parathion, methyl parathion, 
O-ethyl O-p-nitrophenyl phenylphosphorothioic acid 
(EPN), and decathion, is a good indicator o f  human 
exposure t o  these compounds (USEPA, 1980). 

The U.S. Army conducted a study in Sprague-Dawley 
rats to determine the effects, if any, o f  dermal appli- 
cation o f  p-nitrophenol in ethanol on prenatal  rat 
activities from mating through lactation and in 
growth and development of  offspring from conception 
through maturity (Angerhofer, 1985). Male and 
female rats were dosed  with 50, 100, and 250 mgkg 
p-nitrophenol in ethanol 5 days a week for up to 
42weeks.Nosignificant differences in mating, 
pregnancy, behavior, and growth were found in 
parents or two subsequent generations when treated 
groups were compared with control groups. All rats 
receivingp-nitrophenol dermally experienced a dose- 
related pattern of skin irritation consisting o f  ery-
thema, scaling, and crusting. 

CARCINOGENICITY 
p-Nitrophenol was studied in mice for dermal car-
cinogenic activity.  Mice (strain unknown) received 
20% p-nitrophenol in dioxane by dermal application, 
approximately 25 pL, twice  weekly for 12 weeks 
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(Boutwell and Bosch, 1959). None o f  the survivors 
(30/3l) had papillomas or other neoplasms,  and no 
other histopathology was reported, however, the 
duration o f  the study may not have  been long enough 
to establish  evidence o f  carcinogenic activity. 

GENETIC TOrnCOLOGY 
p-Nitrophenoldoesnotappear to be genotoxic. 
Positivegenotoxicresults have been occasionally 
reported for p-nitrophenol, but these studies were 
inadequate with respect to data presentation, study 
design, dose levels, endpoint evaluation,  and/or 
information on chemical purity. Resultsfromsuch 
studies are  not cited  in this Technical Report. 

p-Nitrophenol did not  cause bacteriophage induction 
in Escherichia coli(Ho and Ho, 1981); gene  mutation 
in Salmonella ryphimurium with or without  metabolic 
activation(Buselmaier et al., 1972; McCann et al., 
1975; Commoner, 1976;Haworth et al., 1983; Suzuki 
et al., 1983; Shimizu and  Yano, 1986); or gene  muta-
tion in Serratia marcescens (Buselmaier et aL, 1972). 
No induced  genemutation(Amacher andTurner, 
1982) or unscheduled DNA synthesis (Probst et al., 
1981)was observed in mammalian cells tested in vitro 
with p-nitrophenol. No induction of sex-linked 
recessive lethal  mutations was reported in adult male 
Drosophila melanogaster administered p-nitrophenol 
in f e e d  or by injection (Zimmering et aL, 1985). 

p-Aminophenol is the only metabolite o f  
p-nitrophenolfor which genetic toxicity data  are 
available. Likep-nitrophenol,p-aminophenol was 
negative for  induction of  genemutationswith or 
withoutmetabolicactivation in E. coli (Thompson 
et al., 1983; DeFlora et al., 1984b) and S. ryphimurium 
(McCann et al., 1975; Degawa et al., 1979; Lavoie 
et al., 1979; Thompson et al., 1983; DeFiora et al., 
l984a,b;Matula et al., 19M,Zeiger et al., 1988). 
p-Aminophenol did not induce sex-linked recessive 
lethal mutations in adult maleD. melanogaster when 
administered in feed or by injection but did  induce 
somatic mutation and recombination (SMART test) 
in D. melanogasrer larvae (Eiche et al., 1990). In the 
SMART test,a positive result may also  indicate 
chromosome breakage or aneuploidy,  as well as  some 
unknown epigenetic event. Sincethe endpoint  scored 

~~~ ~ 
~~ ~ ~~~ 

is aphenotypicchange ratherthan agenotypic 
change, the precise change induced byp-aminophenol 
cannot be determined. 

p-Aminophenol has been reported to inhibit DNA 
synthesis and to alter DNA structure in EBV-trans-
formed human lymphoblastoid cells (Hayward et al., 
1982). p-Aminophenol  also caused gene mutation in 
mouselymphoma L5178Y cells (Amacher and 
Turner, 1982; Oberly et al., 1984) and induced sister 
chromatid exchanges in  human lymphocytes in vitro 
(Takehisa and Kanaya, 1982). 

Positiveresponsesforinduction o f  chromosomal 
aberrationsinmousebonemarrow cells with 
p-aminophenolwerereported(MitraandManna, 
1971), but  these data showed no  dose response, and 
apparently no positive or  negativecontrolswere 
included. Positiveresultsforp-aminoplienolin 
mouse bone marrow  micronucleus (MN) tests were 
reportedin two abstracts (Wild et al., 1981; Cliet 
et al., 1989), but  these contained no data for evalu- 
ation.Another study using the  bone marrowMN 
test clearly demonstrated significant (PcO.01) increas- 
es inmicronucleatedpolychromaticerythrocytes 
(PCE) following two intraperitoneal  injections o f  
either 218 or 436 mgkg p-aminophenol (Wild et al., 
1980). These positive MN  test results  contrast with 
negative results  reported for a rat bone marrowM N  
test following the administration  ofp-aminophenolby 
gavage with  doses as large as 3,200 mgkg (Hossack 
and Richardson, 1977). 

STUDY IRATIONrnE 
Attherequest o f  the USEPA, the U.S. Army 
nominated p-nitrophenol  to the National Toxicology 
Programfortestingbecause leather used in  the 
manufacture o f  boots and shoes for Army and  other 
military personnel  (approximately 3 millionpairs 
yearly) is with containingtreated fungicides 
7%p-nitrophenol.The risk o f  exposure was con- 
sidered high enough  to require dermal oncogenicity 
testing ofp-nitrophenol. The Swiss-Webster strain o f  
mouse was chosen  because o f  its use in preliminary 
studies on  p-nitrophenol begun by the U.S. Army. 
The routeof  administration selected for these studies 
on p-nitrophenol was dermal  application. 
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PROcCuJrnMENT AND 
C m c T E m ~ T I O N  
OF P-NITROPIHIENOIL 
p-Nitrophenol,manufactured by E.I. duPontde 
Nemours 8( Company, Incorporated (Wilmington, 
DE), was obtainedin one lot  (lotnumber 730). 
Identity, purity, and stability analyses were  conducted 
by the analyticalchemistrylaboratory, Midwest 
Research Institute (Kansas City, MO). 

The bulk chemical, a buff to tan-colored flaked solid, 
was identified  as p-nitrophenol by its melting point 
anditsinfrared,ultraviolet, and nuclear  magnetic 
resonancespectra (Figures El and E2).  Purity was 
evaluated by elemental analysis, water analysis, 
titration o f  phenolandnitro groups,thin layer 
chromatography (TLC), and high performance liquid 
chromatography(HPLC).Purity was estimated at 
greater than 97%. No impurities  were detected by 
either TLC or HPLC. 

p-Nitrophenol was found to be stable in bulk form 
when stored  for 2 weeks at temperatures  upto 60" C. 
To ensure stability, the  bulk chemical was stored 
protected from light at 4" to 5" C. Throughout the 
studies, the study  laboratory periodically monitored 
the stability o f  the bulk chemical by HPLCand 
ultraviolet spectroscopy (Appendix E). 

P R E P A M T I O N  AND A N m Y s I S  
OF DOSE IFORMUMTIONs 
Dose formulations ofp-nitrophenolwere preparedby 
mixing the  appropriate amount o f  p-nitrophenol in 
acetone(Mallinckrodt; analytical reagentgrade) 
(Table El). Since the dosing  volume was kept 
constant at 100pL, the formulations  and concentra-
tions were changed over the course o f  the study to 
maintain the  samedoseper body weight. Dose 
formulations ofp-nitrophenolwere found to be stable 
by the analytical  chemistrylaboratoryfor at least 
3 weeks at room  temperature when protected  from 
light. Onceprepared, formulationswerestored at 
-20" C  in amber glass vials with Teflon@-lined  caps 

until the week o f  dosing; thereafter,  formulations 
were kept  for 2 weeks at  roomtemperatureand 
protected from light. 

Dose analyses o f  p-nitrophenolinacetone were 
performed at approximately  2-month intervals by the 
study laboratory using flame-ionization gas chroma- 
tographywithn-undecanol as an internal standard 
(Appendix E). Dose formulations were within 10% 
o f  the desired  concentrations throughout thestudies. 
The study laboratory  sent samples of the dose for- 
mulations to  the analytical chemistry  laboratory for 
referee analyses. Results o f  periodic analyses o f  the 
dose formulations conducted by the analytical chem-
istry laboratory  were in agreement with the results 
from the study laboratory (Table E3). 

w r v m N T n  STUDIES 
Study Desigrm 
Sixty maleand 60 female Swiss-Webster mice re- 
ceived 0, 40, 80, or  160 mgkgp-nitrophenolin 
100p L  acetone applied directly to the interscapular 
skin three times  per week (Monday, Wednesday, and 
Friday; excluding holidays) for 78 weeks. Once every 
week, fur  in the  area o f  the skin receiving the  dose 
application was clipped. A summary o f  the experi- 
mental design for the 18-month  dermalstudies is 
presented in Table 1. 

The doses  selectedfor the 18-month  studieswere 
based on unpublished data  from 13-week studies 
conducted at the Gulf South  Research Institute, New 
Iberia,Louisiana(Appendix D). Based on the 
survival and  histopathologic lesions in these 13-week 
studies, the doses  selected for the 18-month dermal 
studies o f  p-nitrophenol were 0, 40, 80, and 
160m@g. 

Source and Specificatiom off Amimans 
Swiss-Webster (strain  CFW/CR) mice were  obtained 
from the CharlesRiverBreedingLaboratories 
(Portage, MI). Micewereobservedfor 14 days 
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before the studies began and were 6 weeks old when 
the first dose was applied. Prior to treatment assign- 
ment, five  mice o f  each sex were randomly  sacrificed 
and examined for gross lesions and the presence o f  
disease. Animal health and murine virus antibodies 
were monitored throughoutthe studies in  mice 
assigned to the NTP Sentinel Animal Program 
(Appendix G). 

Animal Maintenance 
Mice were separated by  sex,weighed, grouped by 
weightclass, and then randomly  assigned to cages, 
where they were housed individually throughout the 
studies.Cages were arranged vertically  inracks by 
dose group. Once every 2 weeks,  cages were relocat- 
ed on  the racks, and the cage  racks were relocated 
within the animal room. Micereceivedfood and 
water (Rockville, MD, city water supply  system) 
ad libitum. Further details on animal maintenance 
are given  in Table 1. 

Clinical Examinations and Pathology 
Mice were examined twice daily for mortality, changes 
in appearance or behavior, and signs of toxicologic or 
pharmacologic effects. Clinical findings were record- 
ed weekly for the first 13 weeks, then at 4-week 
intervals thereafter until the end o f  the study.  Body 
weights were recorded weekly for the first 12 weeks, 
then every 4 weeks until the end of the study. 
Complete necropsies were performed on all mice. 
During necropsy all organs and tissues  were examined 
for gross  lesions. Complete histopathologic examina- 
tion was performed on all mice.  Tissues selected for 
microscopic examination were preservedin 10% 
neutral buffered formalin. To  prepare the tissue for 
microscopic examination, the preserved tissue was 
embedded in paraffin, sectioned 4 to 6 pm thick, and 
stained with  hematoxylin and eosin. The tissues 
examined microscopically are listed  in Table 1. 

Pathology evaluations were completed by the study 
laboratory pathologist and the pathology data were 
enteredinto the Toxicology Data Management 
System(TDMS). The slides, paraffin  blocks, and 
residual wet  tissues were sent  to the NTP Archives 
for inventory, slideblock match, and wet tissue audit 
for accuracy o f  labeling and animal identification and 
for thoroughness of tissue trimming. The slides, 
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individual animal data records, and pathology tables 
were evaluated by an independent quality assessment 
laboratory. The laboratory animal records and tables 
were compared for accuracy, slides and tissue counts 
were verified, and histotechnique was evaluated. 

A quality assessment pathologist microscopically 
reviewed the lung from all male mice and the uterus 
and vagina from all female mice for accuracy and 
consistency o f  lesion diagnosis. The quality assess- 
ment report and slides were submitted tothe 
Pathology Working Group  (PWG) Chair. After 
review o f  the pathology incidence tables, the original 
study pathology report, and the quality assessment 
pathology report,  the PWG Chair selected 60 slides 
for review  by the PWG. These slides included 
representative examples  of proliferative lesions from 
the lungs of male mice and from the uterus o f  female 
mice as well as any lesions from organs for which 
there was disagreement in diagnosis between the 
study laboratory and quality assessment pathologist. 
The PW.G included the quality assessment pathologist 
and others experienced in rodent toxicologic path- 
ology who examined the tissues without knowledge o f  
dose group or previously rendered diagnoses. When 
the consensus diagnosis o f  the PWG differed from 
that of the laboratory pathologist, the final diagnosis 
was changed to reflect the opinion of the PWG. This 
procedure has been described, in part, by Maronpot 
and Boorman (1982) and Boorman et al. (1985). The 
finalpathology data represent a consensus o f  con-
tractor pathologists and the PWG. For subsequent 
analysis o f  pathology data,  the diagnosed lesions for 
each tissue type were separated or combined accord- 
ing to the guidelines of McConnell et aE. (1986). 

Statistical Methods 
Survival Analyses 
The probabilities of survival were estimated by the 
product-limit procedure of Kaplan and Meier (1958) 
and are presented graphically. Animals were cen- 
sored from the survival  analyses at the time they were 
found dead from other  than natural causes. Animals 
dyingfrom natural causes were not censored. 
Statistical analysis for a possible dose-related effect 
on survival  used the method of  Cox (1972) for testing 
two groups for equality and Tarone’s  (1975) life table 
test to identify dose-related trends. All reported 
P values for the survival  analysis are two sided. 



Materials and Methuds 

CakuhhRa of Incidence 
The incidenceso f  neoplasms or nonneoplastic lesions 
as presented in Tables Al, A4, B1, and B4 are given 
as the number o f  animals bearing such lesions at  a 
specific anatomic site and the number of animals with 
that site examined  microscopically. For calculation o f  
statistical significance, the incidences of most neo- 
plasms(Tables A3 and B3) and all nonneoplastic 
lesions are given as the ratio o f  the number of 
affected animals to the number o f  animals with that 
lesion examined  microscopically.However,when 
macroscopic examination was required to detect 
neoplasms in certain tissues (e.g., skin, intestine, 
harderian gland, and mammary gland) before micro- 
scopic evaluation, or when neoplasms had multiple 
potential sites o f  occurrence (e.g., leukemia or 
lymphoma), the denominators consist o f  the number 
o f  animals on which a necropsy was performed. 

h d y S k k  Qf ~ ~ O ~ & a s s p P aI p S C k h W e  
The majority o f  neoplasms in these studies were con- 
sidered to be incidental to the cause o f  death or not 
rapidly lethal. Thus, the primary statistical method 
used was a logistic regression analysis,  which assumed 
that the diagnosed neoplasms were discovered as  the 
result of death from an unrelated cause and, thus, did 
not affect the risk o f  death. In this approach, neo- 
plasm prevalence was modeled as a logistic function 
o f  chemical exposure and time. Both linear and 
quadratic terms in time were incorporated initially, 
and the quadratic term was eliminated if it did not 
significantly enhance the fit of the model. The 
control and dosed groups were compared on the basis 
of the likelihood score test for the regression co-
efficient of dose. This method o f  adjusting for 
intercurrent mortality is the prevalence analysis of 
Dinse and Lagakos  (1983), further described and 
illustrated by Dime and Haseman (1986).  When 
neoplasms are incidental, this comparison o f  the 
time-specific neoplasm prevalences also provides a 
comparison o f  the time-specific neoplasm incidences. 

In addition to logistic regression, alternative methods 
of statistical analysis were used, and the results of 
these tests are summarized in  Appendixes A and B. 
These include the life table test (Cox, 1972; Tarone, 
1975), appropriate for rapidly lethal neoplasms, and 
the Fisher exact test and the Cochran-Armitage trend 
test (Armitage, 1971; Gart et al., 1979), procedures 
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based on the overall proportion o f  neoplasm-bearing 
animals. Tests o f  significance include pairwise 
comparisons o f  each dosed group with controls and 
a test for an overall dose-response trend. Continuity- 
corrected tests were used in the analysis o f  neoplasm 
incidence; reported P values are  one sided. The 
procedures described above were also used to eval- 
uate selected nonneoplastic lesions. These methods 
are discussed further in Haseman (1984). 

halyskk of NonRaeopb~LQ?sinaIf&ti?E?RacQ?s 
Because all nonneoplastic lesions in this study were 
considered to be incidental to  the cause o f  death or 
not rapidly lethal, the primary statistical analysis  used 
was a logistic regression analysis in which lesion 
prevalence was modeled as a logistic function o f  
chemical exposure and time. For lesions detected at 
the interim evaluation, the Fisher exact test was  used, 
a procedure based on the overall proportion o f  
affected animals. 

QuaniQ A S S U I ~ . ~ ~ ~ C ~m u h d S  
The 18-month studies were conducted in compliance 
with FDA Good Laboratory Practice Regulations 
(CFR,part 58). In addition, as study records were 
submitted to the NTP Archives, they were audited 
retrospectively by an independent quality assurance 
contractor. Separate audits were conducted for 
completeness and accuracy  of *the pathology data, 
pathology specimens, and final pathology tables, as 
well as the Preliminary draft o f  this NIT Technical 
Report. Audit procedures are presented in the 
reports, which are  on file at the NIEHS. The audit 
findings were reviewed and assessed by PaTp staff so 
that all had been resolved or were otherwise 
addressed during the preparation of this Technical 
Report. ~ 

GENETIC TOrnCOILOGY 
The genetic toxicity ofp-nitrophenol was assessed by 
testing the ability of the chemical to induce muta- 
tions in Sulmonellu typhimurium (strains TAlO-0, 
TA1535,TA1537, and TN$),  sister chromatid 
exchanges and chromosomal aberrations in Chinese 
hamster ovary  cells, and sex-linked  recessive lethal 
mutations in  Drosophilamelunoguster. The protocols 
for these studies and tabular presentations of the 
findings are given in Appendix C. 
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TABLE1 
Experimental Design  and Materials and Methods in the Dermal Study ofp-Nitrophenol 

Study Laboratory 
Hazleton Laboratories America,  Inc. (Rockville, MD) 

Strain and Species 
Swiss-Webster (CFW/CR) mice 

Animal Source 
Charles River Breeding Laboratories (Portage, MI) 

Observation Period Before Study Began 
14 days 

Average Age When Study Began 
6 weeks 

Average Age When Killed 
85 weeks 

Animals per Cage 
1 

Method of Animal Identification 
Toe clip 

Diet 
NIH-07 diet (Zeigler Brothers, Gardners, PA), available ad libitum 

Maximum Storage Time for Feed 
120 days 

Water 
Tap water (Rockville,  MD, citywater supply),  availableod libitum, in glass bottles with stainless steel sipper tubes (Lab Products, Garfield, 
NJ), changed twice  weekly 

Cages 
Polycarbonate, solid bottom (Lab Products, Garfield, NJ), changed weekly 

Bedding 
BetaChipse hardwood laboratory bedding (Northeastern Products,  Warrensburg, NY), changed weekly 

Cage Filters 
Nonwoven polyester fiber (Snow Filtration, Cincinnati,  OH), placed over each row of  cages on each rack, changed every 2 weeks 

Animal Room Environment 
Temperature: 2OO-26' C 
Relative humidity: 33%-77% 
Fluorescent light: 12 hours/day 
Room air changes: more than 15hour 





SUTVliWd 
Survival of dosed female mice  was similar to that o f  
the controls as was that o f  malesreceiving 80 or 
160 mgkg. Survival o f  40 mgkg males was  sig-
nificantly lower than  that o f  controls (Table 2), but 
the difference was not considered to be related to 
chemical administration. There were relatively few 
deaths during the first 60 weeks o f  the study, and 
thereafter, survival began to decrease abruptly for all 
dosed and  control groups (Figure 1). 

&dJ wk@hb?S QOad cb?hkQ&p~Oad.ikl@ 
Mean body weights o f  dosed male and female mice 
were similar to those of the controls throughout the 
study (Tables 3 and 4 and Figure 2). At 60 weeks, 
some of  the mice from all groups, including controls, 
began to appear emaciated and exhibited generalized 
edema of  the head and  other parts of the body. At 
necropsy, the abdominal and thoracic cavities of 
animals with edema were filled with a clear, watery 
fluid (ascites). The spleen and kidneys were enlarged 
and had a pale appearance on the cut surface. These 
animals had clinical evidence o f  anemia and hypo- 
proteinemia which agreed with the histologic 
evidence of severe amyloid-associated  kidney damage. 
Once these clinical signs  of amyloidosis developed, 
death was imminent. 

p 6 a b ? h O b a  daOad $b?Qk&b?kd h l Z & S @ S  Of &?SUk& 
Summaries o f  the incidences o f  neoplasms and 
nonneoplastic lesions, individual animal tumor 
diagnoses, and statistical analyses of primary neo- 
plasms are presented in Appendix A for male mice 
and Appendix B for female mice. No statistically 
significant or biologically noteworthy changes 
occurred in the incidences of nonneoplastic lesions at 
any site. 

The overall incidence o f  benign and malignant 
neoplasms in this study was elevated in male mice in 
the low- and middose groups (Table A3). However, 
this elevation in neoplasm incidence was not  due to 
any one type of  neoplasm and  there was no signif-
icant dose-related trend for any  neoplasms. 

In male  micetwo neoplasms were observed at  the site 
o f  chemical application: a keratoacanthoma in the 
40 mgkg dose group and a papilloma in the 80 mgkg 
dose group (Table 5). No neoplasms were observed 
at the site o f  chemical application in female mice. 
Since there were no dose-related increases in these 
skin neoplasms they were not considered to be 
related to the administration o f  p-nitrophenol. No 
significant chemical-related nonneoplasticskinlesions 
were observed at the site o f  application or control 
site in mice of either sex during these studies. 

Alveolarbronchiolar adenomas (vehiclecontrol, 4/60, 
40 mgkg, 11/58; 80 mgkg, 12/60, 160 mgkg, 6/60) 
and alveolarbronchiolar adenomas or carcinomas 
(9/60,20/58, 17/60, 11/60) were marginally increased 
in dosed  males with the low-dose group being statis- 
ticallysignificant (PeO.05). An increase in lung 
neoplasms in female mice  was not observed (11/60, 
9/60,12/60, 11/60). The incidence o f  alveolar epi- 
thelial hyperplasia  did not increase in dosed males 
(5/60, 1/58, 2/60, 2/60).Currently there is no infor- 
mation pertaining to historical control neoplasm 
incidencesinSwiss-Webstermice.However, since 
the increases in lung neoplasms were not dose-related 
and alveolar epithelial hyperplasia was not increased 
in any of the treatment groups, these neoplasms were 
not considered to be related to p-nitrophenol admin- 
istration. 
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TABLE2 
Survival of Mice in the 18-Month Dermal Studies of p-Nitrophenol 

Vehicle Control 40mgflts mmgfltg 160mgfltg 

Male 

Animals initially in study 	 60 60 60 60 

Natural deaths 5 8 11 12 
Moribund 22 34 23 21 
Accidental deaths 4 1 0 3 
Animals surviving to study termination 29 17 26 24 
Percent probability o f  survival at end of  studya 52 29 43 43 
Mean survival daysb 505 483 502 493 

Survival P values' 	 P=0.498 P=O.O13 P=O.387 P=O.186 

initiallyAnimals in study 	 60 60 60 60 

Natural deaths 5 7 5 7 
Moribund 20 27 22 25 
Accidental deaths 0 0 0 1 
Animals surviving to study termination 35 26 33 27 
Percent probability o f  survival at end o f  studya 58 43 55 46 
Mean survival daysb 511 505 521 511 

survival P valuesc 	 P=O.614 P=O.203 P=O.990 P=0.386 

a 	 Kaplan-Meier determinations. Survival rates adjusted for accidental deaths. 
Mean of  all deaths (uncensored, censored, terminal  sacrifice) 
The entry under the 'Vehicle Control"  column is associated with the life table trend test (Tarone, 1975). Subsequent entries are 
the results o f  paiIwise tests (Cox, 1972). 
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TABLE3 
Mean Body Weights and Survival of Male Mice in  the 18-Month Deimal Study of p-Nitrophenol 

WekS Vehicle Control 40 mp/kp: 80 m p k g  160 
on Av. Wt. No. of Av. Wt.Wt. (%of No. of Av. Wt. Wt.(Sa of No. of Av. Wt. Wt. No. of(%of 


Study (9) Survivors (g) controls) (g) controls) Survivors (9) conhls)
Survivors Survivors 

1 24.6 60 24.8 101 60 25.0 102 60 24.8 101 60 

2 26.1 608 26.3 101 60 27.0 103 60a 26.4 101 60 
3 27.9 60 27.7 99 60 28.5 102 60 28.1 101 60 

4 28.6 60 28.1 98 60 29.0 101 60 28.5 100 60 

5 29.5 60 29.2 99 60 29.6 100 60 29.1 99 60 
6 29.1 60 28.7 99 60 29.2 100 60 28.9 99 60 
7 30.2 60 30.1 100 60 30.9 102 60 30.2 100 60 

8 30.7 60 30.6 100 59 31.1 101 60 30.5 99 60 

9 31.0 60 31.1 100 59 32.0 103 60 31.3 101 60 
10 30.8 60 31.0 101 59 31.9 104 60 31.6 103 60 
11 31.5 60 31.7 101 59 32.5 103 60 31.8 101 60 
12 31.6 60 31.9 101 59 32.7 104 60 31.7 100 60 
16 33.8 60 33.8 100 59 34.4 102 60 33.8 100 60 
20 34.6 59 34.7 100 58 35.4 102 59 34.8 101 60 
24 35.1 59 35.3 101 58 36.0 103 59 35:5 101 60 
28 35.8 59 36.0 101 58 36.6 102 59 36.3 101 59 
32 35.8 58 36.0 101 58 36.8 103 59 36.1 101 59 
36 36.7 58 36.7 100 58 37.3 102 59 36.7 100 59 
40 36.6 58 36.3 99 58 36.9 101 59 36.7 100 58 
44 37.1 58 36.7 99 55 37.3 101 58 37.3 101 58 
48 37.7 58 37.4 99 54 38.4 102 57 37.8 100 57 
52 37.7 57 37.6 100 54 38.3 102 56 38.0 101 57 
56 37.9 57 37.6 99 54 38.1 101 55 37.8 100 56 
60a 37.3 52 35.7 96 52 38.7 104 55 36.8 99 52 
61a 37.0 50 37.7 102 52 36.3 98 53 31.8 102 51 
64 38.1 50 38.0 100 47 38.6 101 50 38.0 100 46 
68 38.2 49 37.7 99 42 38.5 101 44 37.5 98 43 
72 36.5 43 36.4 100 31 36.7 101 42 36.1 99 32 
76 36.9 31 35.6 97 23a 37.0 100 31 35.9 97 25 

Terminal sacrifice 29 17 26 24 

Mean for weeks 
29.3 100 30.0 102 29.4 100 

36.1 100 36.7 102 36.3 101 

37.0 99 37.7 101 37.1 99 

a The number of animals  weighedfor this week is fewer than the number of animals surviving. 

1-13 29.3 

14-52 36.1 

53-76 37.4 
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FIGURE2 

Growth Curves for Male and Female Mice Administered p-Nitrophenol 

by Dermal Applicationfor 18 Months 
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GENETIC TomcolLoGY 
p-Nitrophenol(10-3,333 puplate) was not mutagenic 
in Salmonella typhimurium strains TA100,  TA1535, 
TA1537, or TA98 when preincubated in the absence 
or presence o f  Aroclor 1254-induced male Sprague- 
Dawley rat or Syrian hamster liver S9 (Table  C1; 
Haworth et al., 1983). A weaklypositive response 
was observed in one trial with strain TA98 in the 
presence of hamster S9; this response could not be 
duplicated in the second trial. 

In the cytogenetic tests with Chinese hamster ovary 
(CHO) cells, p-nitrophenol did not induce sister 
chromatid exchanges with or without Aroclor 1254- 
induced male Sprague-Dawley rat liver S9(Table C2).
In the first trial conducted with  S9, a weakly  positive 
response was observed at the highest nonlethal dose 
tested (500 pg/mL), but this response could not be 
repeated in a second trial performed with higher 
doses o f  p-nitrophenol; therefore, the assay  was 
concluded to be negative. p-Nitrophenol induced  cell 
cycledelaywhich required harvest times to be 
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extended for most cultures to ensureadequate 
numbers of cells for analysis. In the chromosomal 
aberration testwith CHO cells, p-nitrophenol was 
negative in the absence of S9, but  a significant 
increase in aberrations was observed in each o f  two 
trials with S9 at concentrations which induced cell 
cycledelay (Table C3). A reduced number o f  cells 
were scored at the higher dose levels in the chromo-
somal aberration test with S9 due to an increased 
number of  aberrationsper cell and because of  a 
reduced population o f  scorable cells. A small reduc- 
tion in cell confluence (indicative o f  slight toxicity) 
was noted at both the 1,750 and 2,MM pg/mL dose 
levelsin the first trial with S9, yet induction o f  
chromosomal aberrations occurred at the highest 
dose only. No reduction in confluence was noted in 
any o f  the doses in the second trial. p-Nitrophenol 
wasnegative for induction o f  sex-linkedrecessive 
lethal mutations in the germ cells o f  male Drosophila 
melanogasfer whenthe chemical was administered in 
feed (up to 7,500 ppm) or by injection (up  to 
1,500 ppm) (Table W,Zimmering ef al., 1985). 



p-Nitrophenol, a colorless to slightly  yellow, odorless 
crystalline solid, is used  primarily as a chemical 
intermediate in the production of  the insecticides 
methyl and ethyl parathion as well as other pesti- 
cides. Additionally, a 7% solution o f  p-nitrophenol 
is used as  a fungicide to treat footwear issued to all 
U.S. Army personnel for the prevention o f  foot infec-
tions. Since p-nitrophenol,  mononitrophenola 
isomer, may be metabolized or chemically reduced to 
a hydroxylamine intermediate that has potential 
carcinogenic activity, the U.S. Army nominated 
p-nitrophenol to  the NTP for toxicity and carcino- 
genicityst.udies. These studies were conducted by 
dermal application o f  p-nitrophenol in acetone to 
male and female Swiss-Webster  mice. Swiss-Webster 
mice were selected because this mouse strain had 
been usedinprevious studies o f  p-nitrophenol 
conducted by the U.S. Army. The dermal route of 
administration was selected because o f  potential 
exposure o f  a large number o f  military personnel 
through treated footwear. 

The selection of doses for the 18-month studies was 
based on information from an unpublished 13-week 
dermal study in Swiss-Webster mice. In that study, 
10/10 males and 8/10 females in the 350 mgkg dose 
group and 3/10males and 1/10femalesin the 
175 mgkg dose group died prior to study termina- 
tion. Additionally, epidermal necrosis,  hyperplasia, 
hyperkeratosis, and skin inflammation were observed 
primarily in the males  receiving 175 and 350 mgkg 
and in the females  receiving 350 mgkg. Therefore, 
the doses chosen for the 18-month studies were 
40 mgkg for the low dose, 80 mgkg for the mid 
dose, and 160mgkg for the high  dose. These doses 
were considered adequate for determining the poten- 
tial dermal carcinogenicity of p-nitrophenol.  There 
were no chemically related neoplastic or nonneo-
plastic effects associated with the dermal admin- 
istration o f  p-nitrophenol to Swiss-Webster  micefor 
18-months. Any subtle nonneoplastic effects may 
have been obscured by the development of spon-
taneous, age-related, generalized amyloidosis. Since 
no lesions relative to compound administration were 
observed in this study, a higher dose could  possibly 
have been tolerated; however,  based on  the results of 

the unpublished 13-week dermal study a doubled 
dose could not have been tolerated. 

Relatively few mice died during the first 60week of  
these studies, but thereafter survival decreased 
abruptly in all dosed and control groups. Less than 
50% of the animals in all dose groups, including 
controls, were alive at 80 weeks. Histopathologic 
examinationof  these animals revealed the presence o f  
amyloid deposition in several organs, with particularly 
severe lesions in the kidneys where significant  glo-
merular destruction was evident. Since this condition 
was observed  with the same incidence and severity 
among untreated sentinel animals as well as among 
treated animals, the amyloidosis was not  attributed to 
eitherp-nitrophenol orthe acetone vehicle. A-
though no specific information on  the life span of  
Swiss-Webster mice could be found in the literature, 
the appearance of amyloidosis in these studies 
indicates that they were approaching the  endof their 
natural life span. 

Amyloidosis is a metabolic disease common in several 
strains of  mice and hamsters. The kidney  is the 
organ most frequently affected by amyloidosis. 
Amyloidosis in mice, as in hamsters, is strain-, sex-, 
and age-dependent. It is rare in miceless than 
6 months old, but  the incidence and severity increase 
significantly beyond1year o f  age. The appearance o f  
amyloid is associated with aging in several strains of 
mice,including those derived from Swiss-Webster 
mice, such as Swiss-CFW and CD-1 mice. Some 
strains of  mice have relatively low incidences o f  this 
disease, while others may have incidences approach- 
ing 100% in older animals (Heston and Deringer, 
194& West and Murphy,  1965; Dunn, 1967)  including 
LLC (Chai,  1978),KK (Soret et al., 1977), and SJL/J 
(Scheinberget al., 1976) mice. 

The incidences o f  amyloidosis in various strains o f  
mice, including the Swiss-Webster CD-1 strain, have 
been reviewed. Conner et al. (1983) found the 
incidence o f  amyloidosis in CD-1 mice was 1 0 %  in 
mice surviving beyond 14 months. In another review 
o f  amyloidosis, Burek et al. (1988) reported  that the 
incidence of the disease in CD-1 mice surviving to 
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between 92 and 104 weeks of  age was 57% for males 
and 52% for females. Rao e? al. (1988) observed that 
survival o f  ICR Swiss CD-1 mice  in control groups 
was 79% for males and 73% for females at 
19 months, 45% and 62% at 22 months, and 46% 
and 45% after 24 months. Inreviewing the liter- 
ature, Rao e? al. (1988) reported that the incidences 
o f  renal amyloidosis  varied in 23- to 25-month-old 
CD-1 mice. In one study,amyloid incidence in the 
kidney was as great as 55% for males and 57% for 
females, while other studies reported amyloid in- 
cidences in the kidneys ranging from 13%  to33% in 
males and from 17%to52% in females. The in- 
cidence'of amyloidosis in B6C3Fl  mice is among the 
lowest, with lessthan 5% in the kidneys o f  26-month-
old mice. 

The toxicity o f  p-nitrophenol has been partially 
characterized, the single oral LD,,  is 620 mgkg for 
Sprague-Dawley rats and 470 mgkg for CF-1 mice. 
There is little information available on the effects of 
chronic exposure to p-nitrophenol. As benzyl deriv-
atives,most phenols, especially di- and tri-hydroxy 
phenols, are readily absorbed through the skin, but 
less polar benzyl  derivatives, such as benzene or 
toluene, are not absorbed as readily by the skin 
(Sittig, 1985). The toxic  effects of phenols vary 
somewhat depending on the substituted groups 
present but  thenitro group of  p-nitrophenol is 
considered to be  the most  toxic. In animals, the most 
commonly observed toxic effects are on the central 
nervous system. Although the  centralnervous system 
is depressed, in general, byp-nitrophenol, central and 
peripheral vagus stimulation does occur (Clayton and 
Clayton,1981).In these N T P  studies, no clinical 

findingswere observed relative to the  centralnervous 
system. 

The NTP has evaluated the ability o f  four commonly 
used in vitro short-term genetic toxicity tests to 
predict rodent carcinogenicity. These tests include 
induction of mutations in Salmonellalyphimurium, 
and induction of sister chromatid exchanges and 
chromosomal aberrations in Chinese hamster ovary 
cells (Tennant et al., 1987; Zeiger et al., 1990). The 
S. zyphimurium assaywasshown to have the lowest 
sensitivity (0.48= proportion o f  carcinogens positive 
in S. typhimurium), the highest specificity  (0.91 = 
proportion o f  noncarcinogens negative in S. zyph-
imurium), and the highest positive predictivity for 
carcinogenicity (89% of the chemicals mutagenic in 
S.zyphimurium were carcinogenic in rodents) o f  these 
in vitro tests. The aromatic nitro group of  p-nitro-
phenol represents a  structural alertto DNA reactivity 
(Tennant and Ashby, 1991), and the S. zyphimurium 
test is particularly sensitive to chemicals with this 
substructure. The fact that  p-nitrophenol did not 
induce gene mutations in S. zyphimurium and was 
negative in essentially all other  short-term tests for 
genotoxicity confirms its designation as  a nongeno-
toxicchemical. These negative genotoxicity results 
are predictive of the lack o f  carcinogenic activity 
observed in the bioassay (Tennant e? al., 1990). 

C o N c L u s I o N s  
Underthe conditions o f  these 18-month dermal 
studies there was no evidence of carcinogenic activity* 
in male or female Swiss-Webster  mice receiving 40, 
80, or 160mgkgp-nitrophenol. 

*Explanationof Levels of  Evidence of  Carcinogenic Activity appears on page 8. A summary of  Technical Reports Review 
Subcommittee comments and public discussion onthis Technical Report appears on page 10. 
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TABLEA1 
Summary Of the Incidence of Neoplasms in Male Mice in the 18-Month Dermal Study of p-Nitmphenola 

Vehicle Control 

Disposition Summary 
Animals initially in study 60 
Early deaths 

Accident 4 
Moribund 22 
Natural deaths 5 

SuMvors 
Died last week o f  study 1 
Terminal sacrifice 28 

Animals examined microscopically 56 

Alimentary System 
Gallbladder 
Intestine large,  colon 

Carcinoma 
Intestine large,  rectum 

Cystadenoma 
Intestine small,  ileum 
Intestine small,  jejunum 
Liver 

Hemangiosarcoma 
Hemangiosarcoma, multiple 
Hepatocellular adenoma 

Mesentery 
Hemangiosarcoma 

Pancreas 
Salivary glands 

Carcinoma 
Stomach 
Stomach, forestomach 

Papilloma squamous 
Stomach, glandular 

Cardiovascular System 
None 

Endocrine System 
Adrenal gland 

Capsule; adenoma 
Adrenal gland, cortex 

Adenoma 
Adenoma, multiple 
Bilateral, adenoma 

Adrenal gland,  medulla 
Pheochromocytoma benign 

Islets, pancreatic 
Adenoma 

Pituitary gland 
Pars distalis,  carcinoma 

40- 80 mg/kg 

60 

8 
34 
1 

60 

11 
23 

17 

59 

26 

60 

160 mg/kg 

60 


3 
21 

12 


1 

23 


57 




37 Lesions in Male Mice 

Gemem1 Body SysUem 
Tissue NOS 

Lipoma 
Sarcoma 

GermiBcal System 
Epididymis 

Leiomyoma 
Prostate 

Carcinoma 
Testes 

Embryonal carcinoma 

Wematopietic System 
Bone marrow 
Lymphnode 

Mediastinal, carcinoma, metastatic 
Lymphnode,mandibular 
Lymphnode,mesenteric 
Spleen 
Thymus 

Integumentary System 
Skin 

Hemangiosarcoma 
Site of  application-mass, 

keratoacanthoma 
Site of application-mass, papilloma 
Tail, hemangiosarcoma 

Skin, site of  application-no mass 

Nervous System 
Brain 

Carcinoma, metastatic 

Respiratory System 
Lung 

Alveolarbronchiolar adenoma 
Alveolarbronchiolar adenoma, 

multiple 
Alveolarbronchiolar carcinoma 
Alveolarbronchiolar carcinoma, 

multiple 
Nose 

(2)
1 (50%) 
1 (50%) 

(56) 

(56) 

(53) 

(53) 

(56) 

(42) 

(56) 

( 5 6 )  

(56)

4 (7%) 

5 (9%) 

(56) 

(2) 

1 (50%) 

(57) 
(58) 

(57) 
(57) 
(57) 
(44) 


(59) 

1(2%) 

(59) 

(57) 
9 (16%) 

2 (4%) 
8 (14%) 

1 (2%) 
(57) 

(3)
3 (100%) 


(59)  
(60)


1 (2%) 

(60) 

(60) 

(60) 

(43) 

(60) 


1 (2%) 
(60) 


(60)

12 (20%) 

6 (10%) 


(60) 

(57)
1 (2%) 

1 (2%) 

(57) 

(57)
1 (2%) 

(57) 
4 (7%) 

1 (2%) 
6 (11%) 


1 (2%) 
(57) 
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TABLEA 1  
Summary of the Incidence of Neoplasms in MaleMice i n  the 18-Month Dermal Study of p-Nitrophenol 
(continued) 

Special Senses System 
Eye
Harderian gland 

Adenoma 

Urinary System 
Kidney 
Urinary bladder 

Carcinoma 

Systemic Lesions 
Multiple organsb 

Leukemia 
Lymphoma malignant histiocytic 
Lymphoma malignant lymphocytic 
Lymphoma malignant mixed 
Lymphoma malignant undifferentiated 

cell 

Neoplasm Summary 
Total animals with primary neoplasms' 

Total primary neoplasms 
Total animals with benign neoplasms 

Total benign neoplasms 
Total animals with malignant neoplasms 

Total malignant neoplasms 
Total animals with metastatic  neoplasms 

Total metastatic neoplasms 

Vehicle Control 40 mgntg 80 mg/kg 160 mgntg 

(56) 	 (59) (60) (57)

1 (2%) 


2 (3%) 2 (3%) 

2 (4%) 1 (2%) 1 (2%) 
1 (2%) 1 (2%) 3 (5%) 1 (2%) 

1 	 (2%) 

20 33 33 20 
24 40 45 28 
13 23 22 11 
13 25 27 13 
9 13 14 13 

11 15 18 15 

1 1 

1 1 


a 	 Number of animals examined microscopically at  site and number of animals with lesion 
Number of animals with any  tissue examined microscopically 

'. 	 Primary neoplasms: all neoplasms except metastatic neoplasms 
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TABLEA2 
IndividualAnimal Tumor Pathology of MaleMice inthe18-MonthDermalStudy of p-Nitrophenol:VehicleControl 
(continued) 

, ' Number ob Days on Study 

CarcasiID Number 

Alimentary System 
Esophagus 
Gallbladder 

. 	 Intestine large 
Intestine large, cecum 
Intestine large,  colon 
Intestine large,  rectum 
Intestine small 
Intestine small, duodenum 
Intestine small,  ileum 
Intestine small, jejunum 
Liver 

Hepatocellular adenoma 
Mesentery 

Hemangiosarcoma 
Pancreas 
Salivary glands 

Carcinoma 
Stomach 
Stomach, forestomach 

Papilloma squamous 
Stomach, glandular 

Cardiovascular System 
B l o o d  vesse l  
Heart 

Endocrine System 
Adrenal gland 

Capsule, adenoma 
Adrenal gland, cortex 

Adenoma 
Adrenal gland, medulla 
Islets, pancreatic 

Adenoma 
Parathyroid gland 
Pituitary gland 
Thyroidgland 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  
3 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  
6 9 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
1 0 0 0 1 1 1 2 2 2 3 3 4 4 4 4 5 0 0 1 1 5 5 5 6  
0 2 3 5 4 8 9 5 8 9 2 5 3 5 7 8 4 7 9 1 2 5 6 7 0  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ M + + + + + + + + + + + + + + + + + + + + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + M + + + + + + + + + + + + + + + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + + + + + + + + + - k M + + + + + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  


X 

+ 	 + 

X 

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  
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. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 	 x x  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + M + + + + + + + + + + + + + + + + + + + + + +  
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+ M M M M + + + + M + + + + M + + M M M + + + M M  
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TABLEA2 

IndividualAnimal Tumor Pathology of MaleMice inthe18-MonthDermalStudy of p-Nitrophenol:VehicleControl 
(continued) 

Number of Days on Study 

Carcass ID Number 

General Body System 
Tissue NOS 


Lipoma 

Sarcoma 


Genital System 
Coagulating gland 
Epididymis 
Penis 
Preputial gland 
Prostate 
Seminal vesicle 
Testes 

Hematopoietic System 
Bone marrow 
Lymph node 
Lymph node, mandibular 
Lymph node,  mesenteric 
Spleen 
Thymus 

Integumentary System 
Mammary gland 
Skin 
Skin, control 
Skin, site of  application-no mass 

Musculoskeletal System 
Bone 

Nervous System 
Brain 

2 3 4 4 4 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5 5 5  
2 9 0 1 1 2 7 8 8 8 8 9 9 0 1 1 1 1 1 1 1 2 2 3 3  
2 7 9 2 9 3 5 5 6 6 6 2 3 8 0 0 0 2 4 7 9 0 1 0 2  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
4 2 3 1 2 3 4 0 2 2 2 5 1 3 0 4 5 3 4 5 2 3 1 0 3  
6 1 3 7 4 1 9 6 0 2 6 8 6 9 4 1 9 0 4 1 7 6 3 8 8  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

+ 
. . . . . . . . . . . . . . . . . . . . . . . . .  


+ + 
+ 

+ + M + + + + + + + + + + + + + + + + + + + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

A + + + + + + + + M + + + + M + + + + + + + + + +  

+ A + + + + + + + + + + + + M + + + + + + + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + M + M + + I  A + + + + + + + M + + + I  + M A +  


M M M M M + M M M M + M + M + M M M M M + M M M M  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

~~ ~~~ 

. . . . . . . . . . . . . . . . . . . . . . . . .  
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TABLIE A2 
~~ma~ivia~nnann vehicle controlhimmaon ~nnnnnorpananmnagy off Maone m ice in uhe n8-Moprmuh ~emann~unndyof ~ - N ~ U ~ P ~ I ~ E U U Q ~ :  
(continued) 

Number off Days on Study 

c a m s  ID Number 

General Body System 
Tissue NOS 


Lipoma 

Sarcoma 


Genital System 
Coagulating gland 
Epididymis 
Penis 
Preputial gland 
Prostate 
Seminal vesicle 
Testes 

~~ ~ 

WemaPopietic System 
Bone marrow 
Lymph node 
Lymph node, mandibular 
Lymph node,  mesenteric 
Spleen 
Thymus 

Integumentary System 
Mammary gland 
Skin 
Skin, control 
Skin, site o f  application-no mass 

Musculoskeletal System 
Bone 

Nervous Syshm 
Brain 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  
3 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  
6 9 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
1 0 0 0 1 1 1 2 2 2 3 3 4 4 4 4 5 0 0 1 1 5 5 5 6  
0 2 3 5 4 8 9 5 8 9 2 5 3 5 1 8 4 1 9 1 2 5 6 1 0  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

+ + 
X 


X 


. . . . . . . . . . . . . . . . . . . . . . . . .  

+ 

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . . 


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

+ M + + + + + + + + + + + M + + + + + + + M + + +  


M M M + M M M M M M M M M M M M M M M M + M M "  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  
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.TABLEA2 
' IndividualAnimal Tumor Pathology of MaleMiceinthe l&Month Dermal  Study of p-Nitrophenol: Vehicle Control 

(continued) 

, ' Number of Days on Study 

' .  ' . Carcass ID Number 
. > 

. . 

. _  . .  . .  

. General Body System 

Tissue NOS 


Lipoma 

' .  Sarcoma
I .  

e 

~ ~~~ ~~~ 

. I  

Genital System 
. 'Coagulating gland 

' .Epididymis 
b . 

, : . Penis 

. Preputial gland 


Prostate 
. .  	- 1 ,  . 

. a Seminal vesicle 


Testes 

. -
. . . 
'. Hematopoietic System 


Bone marrow 

.- ' Lymph node 


. .. . ' Lymph node, mandibular 

Lymph node,  mesenteric 


' . Spleen
.I 

Thymus 

~ ~ ~~ ~~ 

Integumentary System 
' 	 Mammary gland 

Skin 
Skin, control 
Skin, site o f  application-no mass 

I ' ' Musc'uloskeletal System 
. .~- Bone 

. . 
, : 


'. ..NervousSystem 

.. . 	 I ' ,Brain . .. . . 

. . . . <._,  	 . 
. . 

, .  

5 5 5 5 5 5  
5 5 5 5 5 5  
5 5 5 5 5 5  

0 0 0 0 0 0  
3 4 4 5 5 5  
7 0 2 0 2 3  
1 1 1 1 1 1  

+ + + + + +  
+ 

+ + M I  M +  
+ + + + + +  
+ + + + + +  

+ + + + + +  
+ + + + + +  
+ + + + + +  
+ + + + M +  
+ + + + + +  
+ + M + M M  

M M M M M M  
+ + + + + +  
+ + + + + +  
+ + + + + +  

+ + + + + +  

+ + + + + +  

, , 

Total 
Tissues/ 
Tumors 

2 
1 

1 

1 

56 
3 
2 

52 
56 
55 

56 
56 
53 
53' 
56 
42 

7 
56 
56 
56 

56 

56 



Rmpimmy System 
Lung 

Alvmlar/bronchiolaradenoma 
Alvmlar/bronchiolarcarcinoma 

Nose 

Trachea 

urinary Syskm 
Kidney 
Urethra 
Urinary bladder 

Systemic Lesions 
Multipleorgans 

Lymphomamalignantlymphocytic 
Lymphomamalignantmixed 

2 3 4 4 4 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5 5 5  
2 9 0 1 1 2 7 8 8 8 8 9 9 0 1 1 1 1 1 1 1 2 2 3 3  
2 7 9 2 9 3 5 5 6 6 6 2 3 8 0 0 0 2 4 7 9 0 1 0 2  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
4 2 3 1 2 3 4 0 2 2 2 5 1 3 0 4 5 3 4 5 2 3 1 0 3  
6 1 3 7 4 1 9 6 0 2 6 8 6 9 4 1 9 0 4 1 7 6 3 8 8  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

. . . . . . . . . . . . . . . . . . . . . . . . .  

x X 


. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + M + + + + + + + + + + + + I + + + + + + +  

+ + + 

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

x 
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TABLEA2 
IndividualAnimalTumorPathology 
(continued) 

Number of Days on Study 

Carcass ID  Number 

Respiratory System 
Lung 


Ahreolarbronchiolar adenoma 

Alveolarbronchiolar carcinoma 


Nose 

Trachea 

Special Senses System 
Ear 
Eye 

Urinary System 
Kidney 
Urethra 
Urinary bladder 

Systemic Lesions 
Multiple organs 

Lymphoma malignant lymphocytic 
Lymphomamalignantmixed 

of MaleMicein the18-MonthDermalStudy of p-Nitrophenol:VehicleControl 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

3 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

6 9 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4  


0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

1 0 0 0 1 1 1 2 2 2 3 3 4 4 4 4 5 0 0 1 1 5 5 5 6  

0 2 3 5 4 8 9 5 8 9 2 5 3 5 7 8 4 7 9 1 2 5 6 7 0  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  


. . . . . . . . . . . . . . . . . . . . . . . . .  

x x  

X X x x  
. . . . . . . . . . . . . . . . . . . . . . . . .  

+ M + + + + + + + + + + + + + + + + + + + + + + +  


+ 

. . . . . . . . . . . . . . . . . . . . . . . . .  


+ + + + + + + + + M + + t + + + + + + + M + + + +  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 

X 




I 

Z 
95 


PS + + + + + +  
Z + + 
9s + + + + + +  

E 

1 

ES + + + + ’+ + 
9s + + + + + +  
5 X 
P 
9s + + + + + +  

1 I t I I I  
E Z O Z O L  
S S S P P E  
0 0 0 0 0 0  

s s s s s s  
s s s s s s  
s s s s s s  
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TABLEA2 
Individual Animal Tumor Pathology of Male Mice in  the 18-Month Dermal Study of p-Nitrophenol: 40 mg/kg 

I ' 

. . Number of Days onStudy 

Carcass ID Number 

. .  
. Alimentary System 
. 

. .  
. .Esophagus 

. '. Gallbladder 
'+ ' Intestine large 
. _ .  Intestine large,  cecum 

Intestine large,  colon 
.. Intestine large,  rectum 

Cystadenoma 
Intestine small 

. . 
. 'Intestine small, duodenum 

.. Intestine small,  ileum 
Intestine small, jejunum 

. . ' . ;. .Liver 
Hepatocellular adenoma 

. Mesentery 
' ' Pancreas 

,
. 

, 
. ' Salivary. .  . . glands 

' _ .  Stomach 
.. . Stomach, forestomach 

'Stomach, glandular 

~ 

Endocrine System 
. .  - ~ .Adrenalgland 

Adrenal gland, cortex 
.. 
, . 

Adenoma' 

. . .-:'. . ,  '-.Bilateral, adenoma 
, , : ' .  Adrenalgland,medulla 

, 
: 

. 
-' Islets, pancreatic 

. .  
'. ; . . . ,Parathyroid gland . ,. ,: 

, , . . ' -Pituitary gland 
, ' ' .  Thyroidgland 

1 2 2 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 , 4 4 4 4  

2 9 9 0 3 9 2 3 4 4 4 4 4 6 7 7 7 8 8 8 8 8 9 9 9  

1 0 2 4 2 1 0 8 2 2 3 7 9 3 0 0 5 2 6 6 6 6 0 3 3  


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

7 4 3 4 6 6 3 4 3 6 4 5 3 5 5 6 7 4 2 3 4 7 5 3 4  

7 6 7 0 5 3 0 8 5 1 1 8 1 2 0 8 4 2 6 6 9 ' 2 3 8 5  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  


+ + + + + + A + + + + + + + + + + + + M + + + M +  

+ A A A + A A M + + + + + M A + + + + + + + + + +  

+ + + + + A + + + + + + + + + + + + + + + + + + +  
+ A + A + A A + + + + + + + A A + + + + + + + + , +  
+ + + A + A A + + + + + + + A + + + + + + + + + +  
+ A + A + A A + + + + + + + A M + + + + + + + + . +  

' X  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ A + + + A A + + + + + + M A + + + + + + + + + +  

+ A + A + A A + + + + + + + + + + + + + + + + + +  
+ A + A + A A + + + + A + + A + + + + + + M M + +  

+ + + + + A + + + + + + + + + + + + + + + + + + +  

+ + 
+ + + + + A A + + + + + + + + + + + + + + + + + +  
+ + + + + A A + + + + + + + + + + + + + + + + + +  
+ + + + + A + + + + + + + + + + + + + + + + + + +  
. . . . . . . . . . . . . . . . . . . . . . . . .  
+ + + + + A A + , + + + + + + + + + + + + + + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  


+ + + + + A A + + + + + + + + + + + + + + + + + +  

+ + + + + A A + + + + + + + + + + + + + + + + + +  


. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + A A + + + + + + + + M + + + + + + + M +  

M M M M M M M M M + + + + + + + M + M I + + M M + <  

+ I + + + M A + + + + + + + + + + + M + M + + + +  

+ M + M + A A + + + + + + + + + + + + + + + + + +  
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Mimsnalnry SpQm 
Esophagus 
Gallbladder 
Intestine large 
Intestine large,  cecum 
Intestine large, d o n  
Intestine large,  rectum 

Cystadenoma 
Intestine small 
Intestine small,  duodenum 
Intestine small,  ileum 
Intestine small,  jejunum 
Liver 

Hepatocellular adenoma 
Mesentery 
Pancreas 
Salivary glands 
Stomach 
Stomach, forestomach 
Stomach, glandular 

EndcrcPirse System 
Adrenal gland 
Adrenal gland, cortex 

Adenoma 
Bilateral, adenoma 

Adrenal gland, medulla 
Islets, pancreatic 
Parathyroid gland
Pituitary gland 
Thyroid gland 

4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

9 0 0 0 1 1 1 2 2 2 2 4 4 4 4 4 4 5 5 5 5 5 5 5 5  

I 3 3 8 2 4 4 4 6 8 8 2 5 5 1 9 9 2 2 2 2 2 2 2 2  


1 1 1 1 1 1 1 1 1 ~ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

2 3 4 4 6 5 6 6 2 5 1 1 2 8 5 2 1 2 2 3 3 5 5 1 1  

8 2 1 4 2 1 9 6 4 5 8 6 5 0 9 3 1 1 9 3 4 4 6 5 9  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  


. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + M + + + M M + + + + + + + + + + + + M M + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + + A + + + + + + + + + + + + + + + +  
+ + + + + M + + A + + + + + + + + + + + + + + + +  
+ + + + + + + + A + + + + + + + + + + + + + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + + A + + + + + + + + + + + + + + + +  
+ + + + + + + + A + + + + + + + + + + + + + + + +  
+ + + + + + + + A + + + + + + + + + + + + + + + +  
. . . . . . . . . . . . . . . . . . . . . . . . .  


x x  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . . .  


+ 
. . . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X X x x  

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

M M + M M + M + + + M + M M M M + + M M M + M M +  

+ + + + + + + + + + + + + + + + + + + + + M + + +  

. . . . . . . . . . . . . . . . . . . . . . . . . .  
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TABLEA2 
Individual Animal Tumor Pathology of Male Mice in the l&Month Dermal  Study of p-Nitrophenol: 40 mg/kg 
(continued) 

Number of Days on Study 

Carcass ID  Number 

Alimentary System 
Esophagus 
Gallbladder 
Intestine large 
Intestine large,  cecum 
Intestine large,  colon 
Intestine large,  rectum 

Cystadenoma 
Intestine small 
Intestine small,  duodenum 
Intestine small,  ileum 
Intestine small, jejunum 
Liver 

Hepatocellular adenoma 
Mesentery 
Pancreas 
Salivary glands 
Stomach 
Stomach, forestomach 
Stomach, glandular 

Cardiovascular System 
Blood vessel 

H a r t  


Endocrine System 
Adrenal gland 
Adrenal gland, cortex 

Adenoma 
Bilateral, adenoma 

Adrenal gland, medulla 
Islets, pancreatic 
Parathyroid gland 
Pituitary gland 
Thyroid gland 

5 5 5 5 5 5 5 5 5  
5 5 5 5 5 5 5 5 5  
3 3 4 4 5 5 5 6 6  

1 1 1 1 1 1 1 1 1  
3 4 6 6 5 6 7 2 2  
9 3 4 7 7 0 3 1 2  
1 1 1 1 1 1 1 1 1  

+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + M + + + +  

+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  

X 


+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  

+ + + + + + + + +  
. .  

+ + + + + + + + +  
+ + + + + + + + +  
X X 


X 
+ + + + + + + + +  
+ + + + + + + + +  
M + + + M M M M M  

+ + + + + + + + +  
+ + + + + + + + +  

Total 
Tissuesf 
Tumors 

56 

2 
52 I 
53 
51 
1 

58 
53  
54 
50 
58 
3 
2 

57 
57 
58 
57 
57 

1 

59 


57 

57 

6 

1 


57 

55
241 
53 j 
55 

\ 



51 

Geneprnl B d y §ys&m 
Tissue NOS 

Sarcoma 

Genital System 
Epididymis 

Leiomyoma 

Penis 

Preputial gland 

Prostate 

Seminal vesicle 

Testes 


Embryonal carcinoma 

Hematopoietic System 
Bone marrow 
Lymph node 
Lymph node, mandibular 
Lymph node,  mesenteric 
Spleen 
Thymus 

I Q k g U m e E l h q  S y S k m  

Mammary gland 
Skin 

Site of application-mass, 
keratoacanthoma 

Skin, control 
Skin, site o f  application-no mass 

Musculoskeletal System 
Bone 

Nervous System 
Brain 

1 2 2 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4  

2 9 9 0 3 9 2 3 4 4 4 4 4 6 1 1 1 8 8 8 8 8 9 9 9  

1 0 2 4 2 7 0 8 2 2 3 1 9 3 0 0 5 2 6 6 6 6 0 3 3  


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

1 4 3 4 6 6 3 4 3 6 4 5 3 5 5 6 7 4 2 3 4 1 5 3 4  

1 6 1 0 5 3 0 8 5 1 1 8 1 2 0 8 4 2 6 6 9 2 3 8 5  

l l l l l l l l l l i l l l l l l l l l l l l l l  

+ + 
X 

+ + + + + A A + + + + + + + + + + + + + + + + + +  


A 
+ + + + + A A + + + + + + M + + + + + + + + M M +  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + A A + + + + + + + + + + + + + + + + + +  


X 

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + A + + + + + + + + + + + + + + + + + + +  
. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + A A + + + + + + + + + + + + + + + + + +  

+ + + + + A A + + + + + + + + + + + + + + + + + +  

+ + + + + A A + + + + + + + + M + M + + + M + M +  


M M M M M A A M M M M M M M M M M + M + + M M M +  

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

~ ~~ ~ 

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  
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TABLEA2 
Individual Animal Tumor Pathology 
(continued) 

Number of Days on Study 

Cart$= ID Number 

General Body System 

Tissue NOS 


Sarcoma 


Genital System 

Epididymis 


Leiomyoma 

Penis, 


L ’ Preputial gland 

Prostate 

Seminal vesicle 


‘Testes 
Embryonal carcinoma 

Hematopoietic System 
’ . Bone marrow 

Lymph node 
Lymph node, mandibular 

. I mesentericLymph node,  

Spleen 


’Thymus 


InGumentary System 

Mammary gland. 

Skin 


Site o f  application-mass, 
keratoacanthoma 

Skin, control 
Skin, site o f  application-no mass 

. .Mu&ulaskeletal System 
j Bone 

I . 

, - t L .  

. .  
a	 . 

N A &  System 

Brain 


p-Nitrophenol, NTP  TR 417 
b 

of Male Mice in the 18-Month Dermal Study of p-Nitrophenol: 40 mgkg 

4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

‘ 9 0 0 0 1 1 1 2 2 2 2 4 4 4 4 4 4 5 5 5 5 5 5 5 5  


7 3 3 8 2 4 4 4 6 8 8 2 5 5 7 9 9 2 2 2 2 2 2 2 2  


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

2 3 4 4 6 5 6 6 2 5 7 7 2 8 5 2 7 2 2 3 3 5 5 7 7  

8 2 7 4 . 2 1 9 6 4 5 8 6 5 0 9 3 1 7 9 3 4 4 6 5 9  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 

+ 
+ + + + + + + + + + + + + + + M + + + + + + + + +  
+ + + + M + + + + + + , + + + + + + + + + + + + + +  
. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

+ I  I + M + M + + + + I  + + + + M + + + + + M + +  

M M M M M M M M M M M M M M M M M M M M M M M M M  
. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  




Genaeml B d y  system 
Tissue NOS 

Sarcoma 

Genital SysQm 
Epididymis 

Leiomyoma 
Penis 
Preputial gland 
Prostate 
Seminal vesicle 

'. 

1 1 1 1 1 1 1 1 1  

3 4 6 6 5 6 7 2 2  
I 

9 3 4 7 7 0 3 1 2  

1 1 1 1 1 1 1 1 1  


. . ~ .  ' 
. .  ,. > 

. I  

a .. .  . . .. .  . . . , . 1 _  . . .  . ...: .,.',. . ...... 
. . 

& . 

. . 2 
, . .  

. . . . .  
.  .  '.(I 

. . , " 1 
' ( .  ' . - . -. . . . . . .  
. . ,, . . 

, .  
., . 

. .+ + + + + + + + +  . .  57 
. 1 

, . 

. .I 2'+ .  ,>,,! , I. ' 

. .  . . . . . .  ., , . . .  , * . I  , . . ,  '. * 
. , .  . . . . .+ + + + + + + + +  , .,., .> . I 

, 

' ( * '  

. 

53 ' 

. .  

,.,. . .+ + + + .+  + + ,+. + ' , -', ,., .  
;., I . 56
. . . . . . .  . . .  


' -..* . . .  I. 

r . 
, I . .Testes + + + + + + + + +  . -57. . . . . . .  
 : .. . .  

1 '  . ' . , :.  .:, . . , ,I / ., ..: ,. F 
 ,. 

' ' 1. . ,

Embryonal carcinoma , r.. 

+ .  , ,; .  I. , --.*, _  . 
;, . -

Wematopietic System 
Bone mamw 
Lymph node 
Lymph node, mandibular 
Lymph node, mesenteric 
Spleen 
Thymus 

Integumentary Syst@m 
Mammary gland 
Skin 

Site of application-mass, 
keratoacanthoma 

Skin, control 
Skin, site of application-no mass 

Mu~usculoskeletalSystem 
Bone 

Newous System 
Brain 

, + + + + + + I  M +  
+ + + + + + +.,+, + 
+ + + + + + + + + .  
+ + + + + + + + +  
+ + + + + + + + + -
+ + + + + + + + +  

'I- . 

. . 

. 
., 

-
, I 

, 
:. 

* 5 8  

57: 
57 
57 

~ ' ' .&$, 

, I ., 

'

'.
. 
' . . 

. . I  .I 

. . . .  
. ,  , 

, . , , .  

, 3 . . 

+ + + + + + + + +  
M + M M M M M M M  5 

59 
:, 

I 

' 

. .  
. . .  

X '  

+ + + + + . +  + + +4 
+ + + + + + + ' + +  

. . 

' 

, . 

. .  
'- .!??<j . .,

" 

' . .  59 

1 
. . . . .  , . 59 . 

... 
. . . .  

. .  
. , ': I . 

. '. % . . . . . ...- , . . , , , ., . .  .  
I_.  

. , . .. ' I  
. , 

" \  >, . . , ' , 

, 

. 

, - 6  

*. . 

... , 
. , .. 

+ + + + + + + + +  . , .. 
' 59, 

. . .  
, . , '  ; 

. . *, 
, 

-
. 

. ( .  1 . . 
b '  . L1 

+ + + + + + + + - + '  

L 
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. TABLEU 

p-Nitrophenol, NTP TR 417 

Individual Animal Tumor 
(continued) 

Number of Days on Study 

Carcass ID Number 

Respiratory System 
Lung 

Ahmlar/bronchiolar adenoma 
Aheolar/bronchiolar adenoma, multiple 
Ahreolar/bronchiolar carcinoma 
Alveolar/bronchiolar carcinoma, 

multiple 

Nose 

Trachea 


Special Senses System 

Ear 

Eye

Harderian gland 


Adenoma 


' Urinary System 
Kidney 
Urethra 
Urinarybladder 

Systemic Lesions 
Multiple organs 

Lymphomamalignant histiocytic 
Lymphoma malignant mixed 
Lymphoma malignant undifferentiated 

c e l l  type 

Pathology of Male Mice in the 18-Month Dermal Study of p-Nitrophenoi: 40 mg/kg 

1 2 2 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4  

2 9 9 0 3 9 2 3 4 4 4 4 4 6 7 7 7 8 8 8 8 8 9 9 9  

1 0 2 4 2 7 0 8 2 2 3 7 9 3 0 0 5 2 6 6 6 6 0 3 3  


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

7 4 3 4 6 6 3 4 3 6 4 5 3 5 5 6 7 4 2 3 4 7 5 3 4  

7 6 7 0 5 3 0 8 5 1 1 8 1 2 0 8 4 2 6 6 9 2 3 8 5  

1 1 1 1 1 1 1 ~ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  


+ + + + + A A + + + + + + + + + + + + + + + + + +  

X x x  X X 


, X 


. . . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


+ + 
+ 

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ 

+ A + + + A A + + + + + + + + + + + + + + + + + +  


. . . . . . . . . . . . . . . . . . . . . . . . . . .  

X 




TABLIE A2 
~lnt"aa~ h i m m a a n ~ummon: off~aauho~ogy 
(continued) 

N U i d W r  Off Days 08 Shdy 

camss  ID Numrixr 

Iwwpimbq System 
Lung 

Ahreolarbronchiolar adenoma 
Alveolar/bronchiolar adenoma, multiple 
Ahreoladbronchiolar carcinoma 
Ahreolarbronchiolar carcinoma, 

multiple 
Nose 
Trachea 

Special Senses System 
Ear 
Eye
Harderian gland 

Adenoma 

Urinary System 
Kidney 
Urethra 
Urinary bladder 

Systemic Lesions 
Multiple organs 

Lymphoma malignant histiocytic 
Lymphomamalignantmixed 
Lymphomamalignantundifferentiated 

cell  type 

~ i s ein uhe nmronuh h em son ~uondy 40 naadkofp-~~twpphenon: 

4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 / r 5 5 5 5 5 5 5 5 5 5  
9 0 0 0 1 1 1 2 2 2 2 4 4 4 p 4 4 5 5 5 5 5 5 5 5  

I 3 3 8 2 4 4 4 6 8 8 2 5 5 1 9 9 2 2 2 2 2 2 2 2  


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

2 3 4 4 6 5 6 6 2 5 7 1 2 8 5 2 1 2 2 3 3 5 5 1 1  

8 2 7 4 2 1 9 6 4 5 8 6 . 5 0 9 3 1 7 9 3 4 4 6 5 9  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  


. . . . . . . . . . . . . . . . . . . . . . . . .  

x X X X 

X 
x  x  x  x  X 

X 
. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + M I I + + + + + + + + + + + + + + + + + + + +  

+ 
+ M 


. . . . . . . . . . . . . . . . . . . . . . . . .  


+ + + + + + + M A + + + + + + + + + + + + + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  

X 
X 


X 
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Individual Animal Tumor Pathology of Male Mice in the 18-Month Dermal Study 
(continued) 

5 5 5 5 5 5 5 5 5  

Number of Days on Study 5 5 5 5 5 5 5 5 5  


3 3 4 4 5 5 5 6 6  


1 1 1 1 1 1 1 1 1  

Carcass ID Number 3 4 6 6 5 6 7 2 2 
+ 

9 3 4 7 7 0 3 1 2  

1 1 1 1 1 1 1 1 1  


Respiratory System 
Lung + + + + + + + + +  


Alveolar/bronchiolar adenoma 

Alveolar/bronchiolar adenoma, multiple X 

&eolar/bronchiolar carcinoma X X 

Alveolar/bronchiolar carcinoma, 


multiple 
Nose + + + + + + + + +  
Trachea + + + + + + + + +  

Special Senses System 

Ear 

Eye
Harderian gland + 


Adenoma X 


Urinary System 
. ,Kidney + + + + + + + + +  


Urethra 

' ' Urinary bladder + + + + + + + + +  
. .  . 

Systemic Lesions 
. .Multiple organs + + + + + + + + +  

' Lymphoma malignant histiocytic 

Lymphomamalignantmixed 

Lymphomamalignant undifferentiated 


c e l l  type 

. . 
. _ .  

of p-Nitrophenol: 40 mgkg 

Total 
Tissues/ 
Tumors 

57 

9 

2 

8 


1 

57 

54 


59 

1 

54 5 

59 

2 

1 


1 
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TABLEA2 

, I

IndividuanAnimalTumorPathologyofMaleMiceinthe18-MonthDermalStudy ofp-Nitrophenol: 80 mg/kg 
(continued) 

Number of Days on Study 

Carcass ID Number 

. AlimentarySystem 
Esophagus 

, , Gallbladder 
Intestine large 
Intestine large,  cecum 
Intestine large,  colon 

Carcinoma 

, Intestine large,  
rectum 

Intestine small 
. 	 Intestine small, duodenum 

Intestine small,  ileum 
Intestine small,  jejunum 
Liver 

Hemangiosarcoma 
Hemangiosarcoma, multiple 
Hepatocellular adenoma 

Mesentery 
Pancreas 
Salivary glands 
Stomach 
Stomach, forestomach 
Stomach, glandular 

Cardiovascular System 
B l o o d vessel 
H a r t  

Endocrine System 
Adrenal gland 
Adrenal gland, cortex 

Adenoma 
Adrenal gland, medulla 

Pheochromocytoma benign 
Islets, pancreatic 
Parathyroid gland 
Pituitary gland 
Thyroid gland 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

1 1 2 3 3 3 4 ' 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

8 9 0 1 3 6 5 7 0 2 2 2 2 2 2 2 2 3 3 3 3 3 3 4 4  


2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  

6 5 5 5 4 8 6 7 9 5 5 5 6 6 9 9 9 4 4 7 7 7 7 9 9  

1 3 2 1 8 8 7 0 8 5 7 9 2 4 0 2 3 1 2 2 3 4 5 5 9  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  


. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + A + + + + M + + + + + + + + + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + A A A + + + + + + + + + + + + + + + + +  
+ + + + + A A + + + + + + + + + + + + + + + + + +  

+ + + + + A A + + + + + + + + + + + + + + + + + +  
. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + A A + + + + + + + + + + + + + + + + + +  
+ + + + + A + + + + + + + + + + + + + M + + + + +  

+ + + + + A A + + + + + + + + + + + + + + + + + +  
. . . . . . . . . . . . . . . . . . . . . . . . .  


X 

X X X 


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + A + + + + + + + + + + + + + + + + + +  

+ + M + + + + + + + + + + + + + + + + + + + + + +  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X X 


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 


+ + + M + + + + + + + + + + M + + + + + + + + + +  

M + M + M M + + M + + + + + M M M + + + + M + M M  

I + + + + + + + + + + + M + + + M + + + + + + M +  

. . . . . . . . . . . . . . . . . . . . . . . . .  




L S  + + + + + + + + + +  
os + + + + + + + + + +  
9z B I H B I H + M + + + +  
85 + + + + + + + + + +  
I 
09 + + + + + + + + + +  
9 X x x  
09 + + + + + + + + + +  
09 + + + + + + + + + +  

65  + + + + + + + + + +  
z 

6 5  + + + + + + + + + +  
09 + + + + + + + + + +  
09 + + + + + + + + + +  
09 + + + + + + + + + +  
09 + + + + + + + + + +  
1 
5 X - x  
I 
I x 
09 + + + + + + + + + +  
IS + + + + + + + + + +  
E S  + + + + + + + + + +  
os + + + + + + + + + +  
65 + + + + + + + + + +  
IS + + + + + + + + + +  
I 
€S + + + + + + + + + +  
os + + + + + + + + + +  
6 5  + + + + + + + + + +  
os + + + + M I + + M + +  
09 + + + + + + + + + +  

I T I T T T I I T I  

L 9 t € Z 0 0 8 9 0  
8 8 8 8 8 8 S 9 9 0  
Z Z Z Z Z Z Z Z Z E  

9 9 9 9 9 9 9 s s t  
s s s s s s s s s s  
s s s s s s s s s s  





5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

1 1 2 3 3 3 4 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

8 9 0 1 3 6 5 7 0 2 2 2 2 2 2 2 2 3 3 3 3 3 3 4 4  


2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  

6 5 5 5 4 8 6 7 9 5 5 5 6 6 9 9 9 4 4 7 7 7 7 9 9  

1 3 2 1 8 8 7 0 8 5 7 9 2 4 0 2 3 1 2 2 3 4 5 5 9  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  


aheR6li w y  System 
Tissue NOS + 

Lipoma X 

Genital System 
Epididymis . . . . . . . . . . . . . . . . . . . . . . . . .  
Penis + + 

Preputial gland M 

Prostate + M + M + + A + + + M + + + + + + + + + + + + + +  


Carcinoma X 
Seminal vesicle . . . . . . . . . . . . . . . . . . . . . . . . .  
Testes . . . . . . . . . . . . . . . . . . . . . . . . .  

IHIemcatQpieticSystem 
Bone marrow . . . . . . . . . . . . . . . . . . . . . . . . .  
Lymph node . . . . . . . . . . . . . . . . . . . . . . . . .  


Mediastinal, carcinoma, metastatic 
Lymph node, mandibular . . . . . . . . . . . . . . . . . . . . . . . . .  
Lymph node, mesenteric . . . . . . . . . . . . . . . . . . . . . . . . .  
Spleen . . . . . . . . . . . . . . . . . . . . . . . . .  
Thymus M + M M + + M + + + + + + M M + M + + + + + + + +  

IllategumenntaPrg. Sy&!m 
Mammary gland M M M M M M M M M M M M M M M M M M M M M + M M M  
Skin . . . . . . . . . . . . . . . . . . . . . . . . .  

. Tail, hemangiosarcoma X 
Skin, control . . . . . . . . . . . . . . . . . . . . . . . . .  
Skin, site o f  application-no mass , . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  


NewoUUs System 
Brain . . . . . . . . . . . . . . . . . . . . . . . . .  



p-Nitrophenol, NTP TR 417 

T A F ~ L E A ~  

Individual Animal Tumor Pathology of Male Mice in the 18-Month Dermal Study 
 of p-Nitrophenol:80 mg/kg 

Total 
Tissues/ 
Tumors 

3 

3 


60 

4 


54 

1 

60 

59 

59 
60 

1 
60 

60 

60 

43 

3 
60 

1 


60 

60 


59 

60 


(continued) 

. I 

Number of Days on Study 

Carcass ID Number 

General Body System 
Tissue NOS 

Lipoma 

~ ~~~ ~ 

Genital System 
, Epididymis 

Penis 
Preputial gland 
Prostate 

Carcinoma 
Seminal vesicle 
Testes 

Hematopoietic System 
Bone marrow 
Lymphnode 

Mediastinal, carcinoma, metastatic 
Lymphnode,mandibular 
Lymphnode,mesenteric 
Spleen 
Thymus 

Integumentary System 
Mammary gland 
Skin 

Tail, hemangiosarcoma 
Skin, control 
Skin, site of  application-no mass 

Musculoskeletal System 
Bone 

Nervous System 
Brain 

5 5 5 5 5 5 5 5 5 5  
5 5 5 5 5 5 5 5 5 5  
4 5 5 6 6 6 6 6 6 6  

3 2 2 2 2 2 2 2 2 2  
0 6 6 5 8 8 8 8 8 8  
0 6 8 0 0 2 3 4 6 7  
1 1 1 1 1 1 1 1 1 1  

+ + 
X X 


+ + + + + + + + + +  

+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  

+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + M + + + + +  

M M M + M M M M M M  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  

+ + + + + + + + + +  
~~~ 

+ + + + + + + + + +  



RespimuQRy System 
Lung 

Ahreolar/bronchiolar adenoma 
Alveolar/bronchiolar carcinoma 

Nose 

Trachea 


Special Senses System 
Ear 
Eye

Harderian gland 


urinary System 
Kidney 

Urethra 

Urinary bladder 


Systemic Lesions 
Multiple organs 

Leukemia 
Lymphomamalignanthistiocytic 
Lymphoma malignant lymphocytic 
Lymphomamalignantmixed 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  
7 6 7 9 6 4 7 8 4 6 6 8 9 9 9 4 4 8 4 5 5 4 5 7 7  
8 5 9 1 0 3 6 1 7 9 3 9 4 6 7 5 4 5 6 6 8 9 4 7 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

. . . . . . . . . . . . . . . . . . . . . . . . .  

X X  X X 


X X X X 

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + + + + + + + + M + + + + + + + + + +  


+ + + 
+ + 

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ 

+ + + + + + + A A + + + + + + + + + + + + + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  


X 
X 

X 
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. -.' IndividualAnimal'Tu,mor;Pathology of MaleMice in the  18-Month Dermr 11: 80 mg. . 
.~ '. . (cdntinued)' . .  ,- .  . . . , . - , 


. ,. . . .  . , , . 


. . .  . . . . . . . 
5'. , I . ?  3 . 5. 5 . 5  5 . 5  5 ' 5  5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 


...... 'Number of Days,on Study., .  .  :: 1',1'23: 3 . 3  1 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

_ I :  . . . . . . . . . . . . . . . .  . . . . . .  


'..: .
1 . .  8.'9..0.13.6,5 7 0 2 2 2 2 2 2 2 2 3 3 3 3 3 3 4 4 . . .  

. . . . . . ,, . . . . . . . . . . . 
.~. 
I .  . . . . . .  . . .  . . 

> I .  



Re3gimaQn-ySyskiltll 
Lung 

Alveolar/bronchiolar adenoma 
Alveolar/bronchiolar carcinoma 

Nose 

Trachea 

Special Senses System 
Ear 

. Eye 
Harderiangland 

UAQCaky S y S h m  

Kidney 

Urethra 

Urinarybladder 


Systemic Lesions 
Multiple organs 

Leukemia 
Lymphomamalignant histiocytic 
Lymphoma malignant lymphocytic 
Lymphoma malignant mixed 

3 2 2 2 2 2 2 2 2 2  
0 6 6 5 8 8 8 8 8 8  
0 6 8 0 0 2 3 4 6 7  
1 1 1 1 1 1 1 1 1 1  


+ + + + + + + + + +  
X x 


+ + + + + + + + + +  
+ + + + + + + + + +  

+ 

+ + + + + + + + + +  
+ + + + + + + + + +  

~~ ~~ ~~ 

+ + + + + + + + + +  

Top1 
Tissues/ 
Tumors 

60 

12 

6 
60 

58 

4 

1 

2 I '  

60 
3 

57 

~ 

60 

1 

2 '  
1 

3 


.i 
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, .. TABLE A2 
Individual AnimaU Tumor Pathology of Male Mice in the 18-Month Dermal Study of p-Nitrophenol: 160 mgkg 

Number of Days on Study 

Carcass ID Number 

Alimentary System 
Esophagus 
Gallbladder 
Intestine large 
Intestine large,  cecum 
Intestine large,  colon 
Intestine large,  rectum 
Intestine small 
Intestine small, duodenum 
Intestine small, ileum 
Intestine small, jejunum 
Liver 

Hemangiosarcoma 
Hepatocellular adenoma 

Pancreas 
Salivary glands 
Stomach 
Stomach, forestomach 
Stomach, glandular 

Cardiovascular System 
Blood vessel 

H a r t  


Endocrine System 
Adrenal gland 
Adrenal gland, cortex 

Adenoma 
Adenoma, multiple 

Adrenal gland, medulla 
Islets, pancreatic 
Parathyroid gland 
Pituitary gland 

Pars distalis,  carcinoma 
Thyroidgland 

General Body System 
None 

1 2 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 5  

9 6 1 8 9 1 2 3 4 4 4 4 6 7 7 7 8 8 8 8 8 8 8 9 0  

5 8 7 5 5 2 7 7 1 2 5 7 3 4 8 8 0 2 4 4 6 6 7 3 4  


3 4 4 3 3 4 3 3 4 3 3 4 3 3 3 3 4 3 3 3 3 4 3 3 4  

7 0 0 8 9 0 9 9 1 7 8 0 6 9 6 8 0 8 6 9 9 1 6 6 0  

6 3 9 2 1 7 4 6 6 5 5 8 2 0 8 9 1 8 6 2 7 9 1 9 2  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  


+ + + + + + + + + + + + + + M + + + + + + + + + +  

M + A A A A + M A + + + + + + + A + + + + + M + +  

+ + + + + + + + A + + + + + + + + + + + + + + + +  
+ + + + A A + + A A + + M + + + A + + + + + + + +  

+ + + A A + + + A A + + + + + + A + + + + M + + +  

+ + + + A A + + A A + + + + + + A + + + M + + + +  
+ + + + + + + + A + + + + + + + + + + + + + + + +  
A + + A A A + + A A + + + + M + A + + + + + + + +  

A + + + + + + + A A + + + + + + A + + + + + + + +  
A + + A A A + + A A + + + + + + A M + + + + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


+ 
. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + M + M + M + + + M M + M + + M . + + + M M M M  
+ + + + + + + + + + + + + + M + M + + + + + + + +  


X 

. . . . . . . . . . . . . . . . . . . . . . . . .  




+ + + + + + + + + + + + + + + + + + + + R + + + +  


+ + + + + + + A + + + A + + + + + + + + H I + R +  

+ H A A A H + + + + A R R + + ~ ~ H + R R R + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + + + + + + + + + A + + + + + + + + +  


X X X 

+ + + + + + + + + + + + + + + R + + + + + + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + + + + + + + + + + + + + + + + v + +  
. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + + + + + + + + + + + R + + + + V + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + + + + + + + + + + + + A + + + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + R + + + + + + + + + + + + + + + H + J q  
. . . . . . . . . . . . . . . . . . . . . . . . .  


S S S P P E E h E E E E E E Z Z Z Z 8 8 L P E 6 L  

s s s s s s s s s s s s s s s s s P z 2 I I I o o  

s s s s s s s s s s s s s s s s s s s s s s s s s  

L9 



68 p-Nitrophenol, NTP  TR 417 

TABLEA2 
Individual Animal Tumor Pathology of Male Mice in the 18-Month Dermal Study of p-Nitrophenol: 160 mgkg 
(continued) 

Number of Days on Study 

Carcass ID Number 

Alimentary System 
Esophagus
Gallbladder 
Intestine large 
Intestine large,  cecum 
Intestine large,  colon 
Intestine large,  rectum 
Intestine small 
Intestine small, duodenum 
Intestine small,  ileum 
Intestine small, jejunum 
Liver 

Hemangiosarcoma 
Hepatocellular adenoma 

Pancreas 
Salivary glands 
Stomach 
Stomach, forestomach 
Stomach, glandular 

Cardiovascular System 
B l o o d  vessel 
H a r t  

EndocrineSystem 
Adrenal gland 
Adrenal gland, cortex 

Adenoma 
Adenoma, multiple 

Adrenal gland, medulla 
Islets, pancreatic 
Parathyroid gland 
Pituitary gland 

Pars distalis,  carcinoma 
Thyroid gland 

General Body System 
None 

5 5 5 5 5 5 5  

5 5 5 5 5 5 5  

6 6 6 6 6 6 6  


3 3 3 3 3 4 4  

7 7 8 9 9 0 0  

3 7 0 8 9 5 6  

1 1 1 1 1 1 1  


+ + + + + + +  
+ + + + + + +  
+ + + + + + +  
+ + + + + + +  
+ + + + + + +  
+ + + + + + +  
+ + + + + + +  
+ + + + M + +  

+ + + M + + +  

+ + + + + + +  
+ + + + + + +  

X 
X 

+ + + + + + +  
+ + + + + + +  
+ + + + + + +  
+ + + + + + +  
+ + + + + + +  

+ + + + + + +  

+ + + + + + +  
+ + + + + + +  
X 


X 
+ + + + + + +  
+ + + + + M +  
+ M M + M M +  
+ + I  + + + +  
+ + + + + + +  

Total 
Tissues/ 
Tumors 


56 

45 

56 

51 

51 

50 

56 

46 

52 

48 

57 

1 

1 

57 

57 

57 

57 

57 


1 

57 


57 

56 

5 

1 

56 

56 

28 

49 

1 

56 
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Geaaihl Syskm 
Coagulating gland 
Epididymis 
Penis 
Preputial gland 
Prostate 
Seminal vesicle 
Testes 

Wemcatopoietic System 
Bone marmw 

Lymph node 

Lymph node,  mandibular 

Lymph node, mesenteric 

Spleen 

Thymus 


] I n ~ U m e Q h W j ’SiySkm 
Mammary gland 
Skin 

Hemangiosarcoma 
Site of application-mass, papilloma 

Skin, control 
Skin, site of application-no mass 

Musculoskeletal System 

Bone 

Nervous System 

Brain 


Carcinoma, metastatic 


Respiratory System 
Lung 

Ahreolar/bronchiolar adenoma 
Ahreolar/bronchiolar adenoma, multiple 
AIveolar/bronchiolar carcinoma 
Ahreolar/bronchiolar carcinoma, 

multiple 
Nose 
Trachea 

1 2 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 5  
9 6 1 8 9 1 2 3 4 4 4 4 6 7 7 7 8 8 8 8 8 8 8 9 0  
5 8 1 5 5 2 7 7 1 2 5 7 3 4 8 8 0 2 4 4 6 6 1 3 4  

3 4 4 3 3 4 3 3 4 3 3 4 3 3 3 3 4 3 3 3 3 4 3 3 4  
7 0 0 8 9 0 9 9 1 7 8 0 6 9 6 8 0 8 6 9 9 1 6 6 0  
6 3 9 2 1 7 4 6 6 5 5 8 2 0 8 9 1 8 6 2 7 9 1 9 2  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

+ + + + + + + + + + + + + + + + + + + + + + I + +  
+ + 

+ + + + + + + + + + + + + + + + M M M + + M M + M  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + + + + + + + + + + + + + + + + I + +  

+ A + + + + + + + + + + + + + + + + + + + + + + +  
. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ I  + + I  + + M + + + + M + M M + + + + M + + M I  

M M M M M M M M M M M M M M M M M + M M M M M M M  

. . . . . . . . . . . . . . . . . . . . . . . . .  


X 

X 


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . . .  

X 


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 


. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + + + + + + + + + + + + + + + + + + M  
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TABLEA2 

IndividualAnimalTumorPathology 
(continued) 

Number off Days on Study 

Carcass ID Number 

Genital System 
Coagulating gland 

Epididymis 

Penis 

Preputial gland 

Prostate 

Seminal vesicle 

Testes 


Hematopoietic System 
Bone marrow 

Lymphnode 

Lymph node, mandibular 

Lymphnode,mesenteric 

Spleen 

Thymus 

Integumentary System 
Mammary gland 
Skin 

Hemangiosarcoma 
Site o f  application-mass, papilloma 

Skin, control 
Skin, site of application-no -mass 

Musculoskeletal System 
Bone 

Nervous System 
Brain 


Carcinoma,metastatic 


Respiratory System 
Lung 

Alveolarbronchiolar adenoma 
Alveolarbronchiolar adenoma, multiple 
Alveolarbronchiolar carcinoma 
Alveolar/bronchiolar carcinoma, 
multiple 

Nose 
Trachea 

p-Nitrophenol, NTP TR 417 

of MaleMice in the18-MonthDermalStudy of p-Nitrophenol: 160 mgkg : 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 - 5 5 5 5 5 5 5 5 5 5  
0 0 1 1 1 2 2 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  
7 9 3 4 7 8 8 2 2 2 2 3 3 3 3 3 3 3 3 3 4 4 5 5 5  

4 4 3 4 4 3 4 3 4 4 4 3 3 3 3 3 3 3 3 3 4 4 3 3 3  
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1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
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Genictcan System 
Coagulating gland 
Epididymis 
Penis 
Preputial gland 
Prostate 
Seminal vesicle 
Testes 

IHIemraOopoietk System
Bone marrow 
Lymph node 
Lymph node,  mandibular 
Lymph node, mesenteric 
Spleen 
Thymus 

Integumentary system 
Mammaly gland 
Skin 

Hemangiosarcoma 
Site of application-mass, papilloma 

Skin, control 
Skin, site of  application-no mass 

Muscnalmklectcal System 
Bone 

f&IfVQUUS spklIm 
Brain 

Carcinoma, metastatic 

RespimOory System 
Lung 

Alveolarbronchiolar adenoma 
Ahreolarbronchiolar adenoma, multiple 
Alveolarbronchiolar carcinoma 
Ahreolar/bronchiolar carcinoma, 

multiple 
Nose 
Trachea 

3 3 3 3 3 4 4  
I 1 8 9 9 0 0  
3 7 0 8 9 5 6  
1 1 1 1 1 1 1  


+ 
+ + + + + + +  

+ 
+ M M + M + +  

+ + + + + + +  
+ + + + + + +  

+ + + + + + +  
+ + + + + + +  
+ + + . +  + + + 
+ + + + + + +  
+ + + + + + +  
+ + M + + + +  


M M M + M M M  

+ + + + + + +  

+ + + + + + +  
+ + + + + + +  

+ + + + + + +  

+ + + + + + +  

+ + + + + + +  

x x  


+ + + + + + +  
+ + + + + + +  

Total 
Tissues/ 
Tumors 

1 

56 
2 
1 


45 
57 
56 

56 

57 

57 

55 

5 1  
39 

4 
57 
1 

1 


57 
57 

57 

57 
1 


57 
4 
1 

6 

1 

57 
56 
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TABLEA2 
Individual Animal Tumor Pathology of Male Mice in the 18-Month Dermal Study of p-Nitrophenol: 160 mg/kg 
(continued) 

Number of Days on Study 

Carcass ID Number 

Special Senses System 
Ear 
Eye 

Urinary System 
Kidney 
Urethra 
Urinary bladder 

Carcinoma 

Systemic Lesions 
Multiple organs 

Lymphomamalignantlymphocytic 
Lymphomamalignantmixed 

1 2 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 5  

9 6 1 8 9 1 2 3 4 4 4 4 6 7 7 7 8 8 8 8 8 8 8 9 0  

5 8 7 5 5 2 7 7 1 2 5 7 3 4 8 8 0 2 4 4 6 6 7 3 4  


3 4 4 3 3 4 3 3 4 3 3 4 3 3 3 3 4 3 3 3 3 4 3 3 4  

7 0 0 8 9 0 9 9 1 7 8 0 6 9 6 8 0 8 6 9 9 1 6 6 0  

6 3 9 2 1 7 4 6 6 5 5 8 2 0 8 9 1 8 6 2 7 9 1 9 2  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  


+ 
+ + + 

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ 

+ + + + + + + + + + + + + + + + + M + + + + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  


X 




UJdPrnBg. BysDsm 
Kidney 

Urethra 

Urinary bladder 


Carcinoma 

systemic Lesions 
Multiple organs 

Lymphomamalignantlymphocytic 
Lymphoma malignant mixed 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

0 0 1 1 1 2 2 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

7 9 3 4 7 8 8 2 2 2 2 3 3 3 3 3 3 3 3 3 4 4 5 5 5  


4 4 3 4 4 3 4 3 4 4 4 3 3 3 3 3 3 3 3 3 4 4 3 3 3  

1 0 8 2 1 8 0 6 1 1 1 6 6 6 7 7 7 7 9 9 1 1 7 8 8  

5 0 1 0 3 3 4 7 0 2 4 3 4 5 0 1 2 9 3 5 7 8 4 6 7  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  


+ + + 
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TABLEA2 
Individual Animal Tumor Pathology of Male Mice in the 18-Month Dermal Study of p-Nitrophenol: 160 mg/kg 
(continued) 

Number of Days on Study 

Carcass ID Number 

Special Senses System 
Far 
Eye 

Urinary System 
Kidney 
Urethra 
Urinarybladder 

Carcinoma 

Systemic Lesions 
Multiple organs 

Lymphomamalignantlymphocytic 
Lymphoma malignant mixed 

5 5 5 5 5 5 5  
5 5 5 5 5 5 5  
6 6 6 6 6 6 6  

3 3 3 3 3 4 4  
7 7 8 9 9 0 0  
3 7 0 8 9 5 6  
1 1 1 1 1 1 1  

+ + + + + + +  
+ 

+ + + + + + +  

+ + + + + + +  

Total 
Tissues/ 
Tumors 

4 
3 

57 

2 


56 

1 


57 

1 

1 




7/58 (12%) 
37.3% 
6/17 (35%) 
503 
P=O.W 
P=O.115 

P=O.245 

3/59 (5%) 
14.7% 
1/17 (6%) 
545 
P=O.167 
P=O.192 

P=O.303 

11/58 (19%) 
35.8% 
3/17 (18%) 
438 
P=O.O14 
P=O.O34 

P=O.o41 

9/58 (16%) 
35.6% 
4/17 (24%) 
486 

P=O.O47 
P=O.o9!3 

P=O.179 

20/58 (34%) 
61.4% 
7/17 (41%) 
438 
P=O.Ol 
P=O.O5 

P=O.O12 

6/60 (10%) 
20.1% 
4/26 (15%) 
435 
P=O.322 
P=O.348 

P=O.372 

5/60 (8%) 
17.9% 
4/26 (15%) 
519 
P=O.o82 
P=O.o92 

P=O.103 

12/60 (20%) 
34.0% 

6/26 (23%)
454 
P=O.O24 
P=O.O28 

P=O.O29 

6/60 (10%) 
14.6% 
1/26 (4%) 
293 
P=O.469 
P=O.499 

P=O.500 

17/60 (28%) 
42.4% 
7/26 (27%) 
293 
P=O.O51 
P=O.O58 

P=O.o60 

j 

6/59 (10%) 
20.5% 
3/23 (13%) 
442 
P=O.250 
P=O.272 

P=O.361 

1/60 (2%) 
4.2% ' 

1/24 (4%) 
552 (T)
P=O.720 
P=O.720 

P=0.752N 

6/60 (10%) 
20.2% 
4/24 (17%) 

442 

P=O.282 

P=O.341 


P=O.372 


7/60 (12%) 

27.6% 

6/24 (25%) 

514 

P=O.247 

P=0.231 


P=O.381 


11/60 (18%) 

38.3% 

8/24 (33%) 

442 

P=O.248 

P=O.287 


P=O.404 


k h W d  G l a d  (&I&%): kdOmOm&U 

Overall ratesa 
Adjusted ratesb 
Terminal rates' 
Firstincidencedaysd )Life table tests 
Logistic regression testsd 
Cochran-Armita e testd5Fisher exact test 

Livep: H n e p ~ e l l u l a rAaenoma 
Overall rates 
Adjusted rates 
Terminal rates 
First incidence (days) 
Life table tests 
Logistic regression tests 
Cochran-Armitage test 
Fisher exact test 

Lung: Mvmlar/broncPiolar Adenoma 
Overall rates 
Adjusted rates 
Terminal rates 
First incidence (days) 
Life table tests 
Logistic regression tests 
Cochran-Armitage test 
Fisher exact test 

Lung: Nvmlar/bronchiolar Carcinoma 
Overall rates 
Adjusted rates 
Terminal r a t e s  
First incidence (days) 
Life table tests 
Logistic regression tests 
Cochran-Armitage test 
Fisher exact test 

Lung: Mvdar/broncPiolar Adenoma or Carcinoma 

4/60 (7%) 
13.2% 
3/29 (10%) 
536 
P=0.328 
P=O.3Q1 
P=O.393 

1/60 (2%) 
3.4% 
1/29 (3%) 
552 (T) 
P=O.583N 
P=O.569 
P=0.541N 

4/60 (7%) 
112% 
m 9  (7%) 
409 

P=O.409 
P=O.467 
P=O.498 

5/60 (8%) 
16.6% 
4/29 (14%) 
536 
P=O.387 
P=O.417 
P=0.468 

Overall rates 
Adjusted rates 
Terminal rates 
First incidence (days) 
Life table tests 
Logistic regression tests 
Cochran-Armitage test 
Fisher exact test 

9/60 (15%) 
26.8% 
6/29 (21%) 
409 

P=O.494 
P=0.505N 
P=0.455N 
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TABLEA3 
Statistical Analysis of Primary Neoplasms in Male Mice in the  18-Month Dermal Study of p-Nitrophenol 
(continued) 

Tissue NOS: Lipoma 
Overall rates 
Adjusted rates 
Terminal rates 
First incidence (days) 
Life table tests 
Logistic regression tests 
Cochran-Armitage test 
Fisher exact test 

All Organs: Hemangiosarcoma 
Overall rates 
Adjusted rates 
Terminal rates 
First incidence (days) 
Life table tests 
Logistic regression tests 
Cochran-Armitage test 
Fisher exact test 

All Organs: Malignant Lymphoma 
Overall rates 
Adjusted rates 
Terminal rates 
First incidence (days) 
Life table tests P=O.651 
Logistic regression tests 
Cochran-Armitage test 
Fisher exact test 

Vehicle Control 

1/60 (2%) 
3.4% 
ID9 (3%) 
552 (T) 
P=0.517N 
P=0.517N 
P=0.500N 

1/60 (2%) 
3.4% 
lt29 (3%) 
552 (T) 
P=O.225 
P=O.206 
P=O.242 

2/60 (3%) 
5.3% 
1/29 (3%) 
423 

P=O.200 P=O.389 P=O.543 
P=O.219 P=O.501 P=0.579N 

P50.579 
P=O.219 

All Organs: Benign Neoplasms 
Overall rates 13/60 (22%) 
Adjusted rates 38.3% 60.6% 76.6% 38.4% 
Terminal rates 
First incidence (days) 
Life table tests 
Logistic regression tests 
Cochran-Armitage test 
Fisher exact test 

All Organs: Malignant Neoplasms 
Overall rates 
Adjusted rates 
Terminal rates 
First incidence (days) 
Life table tests P=O.O51 
Logistic regression tests P=O.159 P=O.172 P=O.156 
Cochran-Armitage test 
Fisher exact test 

9/29 (31%) 
409 

P=O.%N 
P=0.355NP=O.o40P=O.548 
P=0.266N 

9/60 (15%) 
28.0% 
7/29 (24%) 
423 
P=O.190 
P=O.218 
P=O.249 

40 mg/kg fmmgntg 

0/60 (0%) 
0.0% 
On7 (0%)
-
P=0.607N 
P=0.607N 

P=0.500N 

0/60 (0%) 
0.0% 
0/17 (0%)
-

3/60 (5%) 
11.5% 
3/26 (12%) 
552 ( T )
P=O.265 

P=O.538NP=O.265 

, 

P=0.607NP=O.433 

P=0.607NP=O.461 


P=O.309 

3/60 (5%) 
11.5% 
3/26 (12%) 
552 ( T )
P=O.265 
P=O.265 

P=0.500N ' P=O.500P=O.309 

(Histiocytic, Lymphocytic,  Mixed, or Undifferentiated Cell Type) 
3/60 (5%) 5/60 (8%) 
10.4% 15.3%. 
1/17 (6%) 3/26 (12%) 
442 362 

P=O.500 

23/60 (38%) 22/60 (37%) 12/60 (20%) 

438 
11/17 (65%) 

435 
13/26 (50%) 

442 
7/24 (29%) 

P<O.001 P=O.474 P=O.O33 
P=O.007 

P=0.036 P=O.O54 P=0.500N 

13/60 (22%) 
44.6% 

14/60 (23%) 
36.9% 

13/60 (22%) 
41.6% 

5/17 (29%) 6/26 (23%) 8/24 (33%) 
442 293 427 

P=O.124 P=O.148 

P=O.240PP=O.177 =0.240 

. . 
. .  

160 mgntg 

0/60 (0%). 
0.0% 
0/24 (0%) 
-
P=0.538N 

P=O.SOON 

2/60 (3%) 
6.6% 
1/24 (4%) 
482 

2/60 (3%) 
5.1% 
0/24 (0%) 
437 

P=0.686N 

P=0.691N 



€1OO=d EIOO=d ODSO=d 
N8SCO=d 

OSE‘O=d W O = d  2WO=d N6LP’O=d 
On’O=d W O = d  1WO>d €OSO=d 

L2P E62 8EP m 
(%W)W11 (869) 92/81 (19L) LVE1 (%2S) 67fS1 

I L 8 S  
(%E)09/12 

%1’6L 
(%SS) 09/€€ 

%LL8 
( I S S )  09/€€ 

% L L S  
(%€E) m/oz 
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TABLEA4 
Summary of the Incidence of Nonneoplastic Lesions in Male Mice in the 18-Month  Dermal Study 
of p-Nitrophenol' 

Vehicle Control 40 mglkg 80 msntg 160 msntg 

Disposition Summary 
Animals initially in study 60 60 60 60 
Early deaths 

Accident 4 1 3 
Moribund 22 34 23 21 
Natural deaths 5 8 11 12 

survivors 
Died last week of study 1 1 
Terminal sacrifice 28 17 26 23 

Animals examined microscopically 56 59 60 57 

AlimentarySystem 

Gallbladder 

Esophagus 

Edema 
Amyloid deposition 

Inflammation, chronic 
Hyperplasia, lymphoid 

Amyloid deposition 

Polyarteritis 
Hyperplasia, lymphoid 
Hemorrhage 
Edema 
Amyloid deposition 

Mucosa, abscess 
Intestine small 

Amyloid deposition 
Intestine large,  rectum 

Intestine large,  cecum 

Intestine large,  colon 

(47) 

(56) 
1 (2%) 

2 (4%) 
(52) 

(52) 

1 (2%) 

1 (2%) 

(56) 

(51) 

1 (2%) 

(46) 

(56)
1 (2%) 

(52)
2 (4%)
1 (2%) 

1 (2%) 
(53) 

7 (13%) 

( 5 8 )  

(51)
2 (4%) 

(50) 

(60) 

1 (2%) 
(50 )  

(53) 

4 (8%) 

1 (2%) 

1 (2%) 

(59) 

(51) 

(45) 

(56) 

1 

1 

(51) 

' 1 
1

(51) 
1 
1 

1 

2 

(56) 

(50)  

(2%) 

(2%) 

(2%) 
(2%) 

(2%) 
(2%) 

(2%) 

(4%) 

Intussusception 
Amyloid deposition 

Intestine small, duodenum 

NWrosiS 
Hemorrhage 
Edema 
Amyloid deposition 

Amyloid deposition 
Intestine small,  jejunum 

Centrilobular, hypertrophy 
Bile duct, hyperplasia 
Pigmentation 
Necrosis, focal 
Necrosis 
Mitotic alteration 
Inflammation, chronic, focal 
Hematopoietic cell  proliferation 
Granuloma 
Degeneration, fatty 
Amyloid deposition 

Liver 

Intestine small, ileum 

(54) 

(53) 

27 (50%) 

36 (68%) 

(56) 

(53)
29 (55%) 

1 (2%) 
33 (59%) 

17 (30%) 

2 (4%) 

1 (2%) 

2 (4%) 

(53)
19 (36%) 

40 (74%) 

1 (2%) 
(54) 

(58 )  

(50) 

41 (71%) 

32 (64%) 

2 (3%)
12 (21%) 

1 (2%)
1 (2%) 

1 (2%) 

(50)
12 (24%) 

(53)
36 (68%)
1. (2%) 

(60) 

(51)
28 (55%) 

31 (52%) 

1 (2%)
2 (3%) 

1 (2%)
1 (2%)
1 (2%) 

1 (2%) 

17 (28%) 

(46)
12 (26%) 

(52)
37 (71%) 

1 (2%)
1 (2%)
1 (2%) 

21 (44%) 
(57) 

(48) 

33 (5870) 

2 (4%) 
16, (28%) 

4 (7%) 



(%OS) I 

(Z) 
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TABLEA4 

Summary of theIncidence of NonneoplasticLesionsin Mane Miceinthe18-MonthDermal Study , 

of p-Nitrophenol (continued) 

, 


Vehicle Control 40- 80 mg/kg 160 mg/kg 

Endocrine System 

Adrenal gland (57) 
 (60)


40
(56)

42 (75%) 
(57)
36 (63%) 37
(65%) 


Corticomedullary junction, 
amyloid deposition 36 (64%) 39 (68%) 32 (53%) 3Q (53%) 

Corticomedullary junction, 
mineralization, focal 1 (2%)

Corticomedullary junction, 
pigmentation 32 (57%) 28 (49%) 35 (58%) 33 (58%) 

Extra adrenal tissue, hemorrhage 1 (2%) . . 

Adrenal gland, cortex (56) (57) (60) (56)
Atrophy 1 (2%)
Hematopoietic c e l l  proliferation 1 (2%) .: 
Hyperplasia, focal 3 (5%) 1 . (2%) 
Hypertrophy, focal 1 (2%) 2 (3%) 1 (2%) 
Hypoplasia 2 (4%) 1 (2%)
Necrosis 1(2%) 1 .(2%) 

Parathyroid gland (22) (24) (26) (28)
Amyloid deposition 12 (55%) 13 (54%) 6 (23%) 8 (29%) 

Pituitary gland (50) (53) ( 5 0 )  (49)
Pars distalis, cyst 3 (6%) 3 (6%) 3 (6%) 1 (2%) 
Pars distalis,  hyperplasia, focal 1 .(2%) 

Thyroid gland (56) (55) (57) (56)’
Amyloid deposition 32 (57%) 30 (55%) 24 (42%) 19 (34%) 
Inflammation, chronic 2 (4%) 1 (2%) 1 (2%) 
Ccell, hyperplasia 1 (2%) 1 (2%) 2 (4%) 

10 (18%) 


Capsule, hyperplasia (67%) 


Follicle, dilatation (13%)117 (19%) 
 9 (16%) 

Follicular cel l ,  hyperplasia 2 (4%) 1 (2%) 1 (2%) 

General Body System 
Tissue NOS (2) (2) (3)

Hemorrhage 1 (50%) 

Genital System 

Coagulating gland 


Dilatation 

Epididymis (57) (60)

Edema 1 1 (2%)(2%) 
Granuloma sperm 1 (2%) . 1 (2%)
Inflammation, chronic 3 (5%) 2 (3%) 1 (2%)
Necrosis 
Fat, inflammation, suppurative, focal 1 (2%) 
Fat, necrosis 

Penis (2) (2)
Inflammation, acute 1 (50%) 

Preputial gland (1)
1 

:. 
(100%)Abscess 

Cyst , .. 
Prostate (53) (45)

Hyperplasia, focal 2 (4%) 
Inflammation, chronic 3 (6%) 1 (2%) 
Inflammation, suppurative 3 (7%) 



(ad I
(ad I 

(%Z) I 
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TABLEA4 
Summary of the Incidence of Nonneoplastic Lesions in Male Mice in the 18-Month Dermal Study 
OF p-Nitrophenol (continued) 

Vehicle Control 40- mg/kg 160 mglkg 

Integumentary System 
Skin (59)

Acanthosis 
Edema 1 
Exudate, focal 1 
Abdominal, edema 
Abdominal, inflammation, chronic 1 (2%) 
Abdominal, dermis, inflammation, 

chronic 1 
Abdominal, subcutaneous tissue, edema 17 (30%) 24 16 (27%) 18 (32%) 
Fa%, acanthosis 1 
Face, exudate 1 
Face, ulcer 1 (2%) 
Foot, ulcer 1 (2%) 
Head, ulcer 1 (2%) 
Head, ventral, ulcer 
Neck, acanthosis 
Neck, fungus 
Neck, inflammation, subacute 
Neck,ulcer 1 (2%) 
Neck, subcutaneous tissue, hemorrhage 1 (2%) 
Other, inflammation,  chronic 2 (4%)
Other, ulcer 2 (4%)
Right, forelimb, ulcer 
Subcutaneous tissue, inflammation, 

chronic 
Subcutaneous tissue, other, abscess 1 (2%) 
Tail, inflammation, chronic 1 (2%) 

Skin, control (59)  (60) (57)
Dermis, inflammation, chronic 1 3 (5%)
Subcutaneous tissue, edema 17 9 (15%) 6 (11%) 
Subcutaneous tissue, hemorrhage 1 

Skin, site of  application-no mass (59) (60) (57)
Acanthosis 3 3 (5%) 1 (2%) 
Exudate 2 (3%)
Hyperkeratosis 1 (2%) 1 (2%) 
Ulcer 3 (5%)
Dermis, inflammation, chronic 4 (7%) 3 (5%) 
Subcutaneous tissue, edema 6 (11%) 5 (8%) 1. (2%) 

Musculoskeletal System 
Bone 

Sternum, hyperostosis 

Nervous System 
' 'Brain (56) (58) (60) (57)

Hydrocephalus 1 '(2%)
Perivascular, infiltration cellular, 

lymphocyte 1 (2%) 
Thalamus, mineralization, focal 18 (32%) 11 (19%) 16 ' (27%) 12 (21%) 



RapimuQry spuenrm 
Lung 

Foreign body 
Congestion 
Amyloid deposition, focal 

(57)  

5 
2 
(9%)
(4%) 

(57) 

8 (14%) 

Inflammation, chronic, focal 
Hemorrhage 2 

9 
(4%) 
(16%) 13 

1 
(12%)
(5%) 

Alveolus, infiltration cellular,  histiocyte, 
Alveolar epithelium, hyperplasia,  focal 
Inflammation, subacute, focal 

Interstitium, inflammation, chronic 
Artery, amyloid deposition 

Exudate 

focal 

Nose 

1 (2%) 

5 (9%)
1 (2%)

15 (26%) 
(57) 

2 

6 
1 
6 

(60) 

(4%) 
(2%) 

(11%) 

(19%) 

6 

11 
(57) 

Foreign body 2 (4%) 1 1 
Fungus 1 
Inflammation, suppurative 1 (2%) 1 
Nasolacrimal duct, hemorrhage 
Nasolacrimal duct, hyperplasia 
Septum, amyloid deposition 1 
Sinus, inflammation, chronic 

Spiral Sennw Syst@m 
Ear 

Bilateral, ulcer 
Ulcer 

(1)
1 (10%) 

(3)
1 (33%) 
2 (67%) 

(4) 

1 
2 

(25%)
(50%) 

(4)
3 (75%) 

Pinna, inflammation, chronic 
External ear, acanthosis 1 (33%) 

1 (25%) 

cataract 
Eye (3)

1 (33%) 
(2) (1) 

1 (33%)
(3) 

Lids, inflammation, chronic 1 (33%) 

11Trinnrau.y Syskm 
Kidney 

Hemorrhage 
Atrophy, diffuse 
Amyloid deposition 

(56)
42 (75%) 

(59)
44 (75%) 

1 

(57) 

1 
38 (67%) 

(2%) 

Hydronephrosis 1 
Infarct 
Inflammation, chronic, focal 

Cortex,atrophy, focal 
Nephropathy 
Inflammation, suppurative 

Perirenal tissue, hemorrhage 
Pelvis, dilatation 
Cortex,renal tubule, mineralization,  focal 
Cortex,cyst 

4 (7%) 
6 (11%) 

6 (11%) 
4 (7%) 

2(4%) 

1 
4 
3 

2 
4 

9 

(2%) 
(7%) 
(5%) 

(3%) 
(7%) 

(15%) 

2 
1 
7 
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TABLEA4 
Summary of the Incidence of Nonneoplastic Lesions in Mane  Mice in  the 18-Month Dermal Study 
of p-Nitrophenol (continued) 

Vehicle Control 40- 80 mgntg 160 mgntg 

Urinary System (continued) 
Urethra (2)

Bulbourethral gland, dilatation 2 
Urinary bladder (54)

Amyloid deposition 2 
Crystals 
Hemorrhage 
Inflammation, suppurative 
M u m ,  hyperplasia 

Number of animals examined microscopically at site and number of  animals with lesion 



2 
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TABLEB1 

Summary of the Incidence of Neoplasms in Female Mice in the 18-Month Dermal Study of p-Nitrophenola 

Disposition Summary 
Animals initially in study 
Early deaths 

Accident 
Moribund 
Natural deaths 

sulvivors 
Terminal sacrifice 

Animals examined microscopically 

Alimentary System 
Gallbladder 

Adenocarcinoma 
Intestine large,  cecum 
Intestine large,  colon 

Adenocarcinoma 
Intestine small, duodenum 

Adenocarcinoma 
Polyp adenomatous 

Intestine small,  ileum 
Polyp adenomatous 

Intestine small,  jejunum 
Hemangiosarcoma 

Liver 
Hemangiosarcoma 
Sarcoma, metastatic 

Mesentery 
Pancreas 
Salivary glands 
Stomach, forestomach 

Papilloma squamous 
Stomach, glandular 

Fibrous histiocytoma 
Sarcoma 

Cardiovascular System 
Heart 

Endocrine System 
Adrenal gland, cortex 
Adrenal gland, medulla 

Pheochromocytoma benign 
Parathyroid gland 
Pituitary gland 

Pars distalis, adenoma 
Thyroid gland 

Follicular cell, adenoma 

60 


20 

5 

35 


60 


(60) 


(60) 

(59). 

(34) 

(54)

1 (2%) 
(58)

1 (2%) 

60 


27 
7 


26 


60 


(60) 


(59 )  
(58) 

(30) 

(56) 

(58) 

60 


22 
5 

33 

60 


60 


1 

25 

7 

27 

59 

(54)
1 

(59)
1 
1 

(1) 

(59) 
(59)  
(59)

2 
( 5 9 )  

1 

(2%) 

(2%) 
(2%) 

(3%) 

(2%) 



annemn n5dy Sysuennn 
Tmue NOS 

Fibrosarcoma 
Sarcoma 

a m i a d  Spuem 
hty

Adenoma 
(60)

1 (2%) 
(58)

1 (2%) 

Teratoma NOS 
Hemangiosarcoma 
Granulosa-theca tumor benign 
Granulosa cell tumor benign 

1 
1 

(2%) 
(2%) 1 (2%) 

Thecoma benign 
Thecoma malignant 

Cewix, fibroma 
Schwannomamalignant 
Sarcoma stromal 
Polyp stromal 
Leiomyosarcoma 
Leiomyoma 
Hemangiosarcoma 
Adenocarcinoma 

Uterus (60)
1 (2%) 

4 (7%)
1 (2%) 

(58) 

2 
2 

(3%)
(3%) 

1 (2%) 
(60) 

1 (2%) 

1 (2%) 

1 (2%) 

6 (10%) 

1 
1 
1 
3 
2 
1 

(2%) 
(2%) 
(2%) 
(5%) 
(3%) 
(2%) 

Hematopoietic System 
Bone marrow 

Spleen 
Lymph node, mesenteric 
Lymph node,  mandibular 
Lymph node 

Hemangiosarcoma 
Thymus 

Unua?gum@n@Ky System 

Adenocarcinoma 
Mammary gland (38) 

Skin, site of application-no mass 
Other, trichoepithelioma 

Skin 

(60) 

(60) 
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TABLEB1 

Summary of the Incidence of Neoplasms in Female Mice in the 18-Month Dermal Study ofp-Nitmphenol 
(continued) 

Respiratory System 
Lung 

Ahreolarbronchiolar adenoma 
Ahreolarbronchiolar adenoma, 

multiple 
Ahreolarbronchiolar carcinoma 
Ahreolarbronchiolar carcinoma, 

multiple 
Carcinoma 

NOSe 

Special Senses System 
Ear 

Fibrosarcoma 
Harderian gland 

Adenoma 

Urinary System 
Kidney 
Urinary bladder 

Systemic Lesions 
Multiple organsb 

Leukemia lymphocytic 
Lymphoma malignant histiocytic 
Lymphoma malignant lymphocytic 
Lymphomamalignantmixed 
Lymphoma malignant undifferentiated 

cell 

Neoplasm Summary 
Total animals  with primary neoplasms' 

Total primary  neoplasms 
Total animals with benign neoplasms 

Total benign  neoplasms 
Total animals  with malignant neoplasms 

Total malignant  neoplasms 
Total animals  with metastatic neoplasms 

Total  metastatic neoplasms 
Total animals  with neoplasms uncertain- 

benign or malignant 
Total uncertain neoplasms 

Vehicle Control 

(60)

7 (12%) 

4 (7%) 

(60) 


(60) 

1 (2%) 
2 (3%) 
2 (3%) 

25 
32 
15 

17 

13 

14 


1 
1 

mmg/ks 

(60)

7 (12%) 

1 (2%) 

1 (2%) 
(59) 

(60) 
1 (2%) 
1 (2%) 

1 (2%) 

16 

22 

10 

13 

8 

9 


80 mglkg 

(60)

8 (13%) 

(60) 


2 (3%) 
1 (2%) 
1 (2%) 

2(3%) 

28 

36 
15 

17 

16 

19 


160 mglkg 

(59)
6 (10%) 

(2)
2 (100%) 

(59) 

1 (2%) 

1 (2%) 

26 

34 

14 
16 

17 

18 


1 

1 


Number o f  animals examined microscopically at site and  number o f  animals with lesion 
Number o f  animals with any tissue examined microscopically 
Primary neoplasms: all neoplasms except metastatic neoplasms 



~nnmberrQF ~ s y s~ ~ i lsanocny 
0 5 0 3 8 2 7 8 0 3 2 5 5 3 5 3 3 7 5 0 1 2 2 0 8  
2 9 7 7 3 4 4 4 5 6 ' 7 7 7 8 8 9 9 9 0 1 1 1 1 2 2  
1 2 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5  

C a m  ID Wunnnklr 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
7 0 5 0 8 4 4 6 6 6 2 5 7 7 8 1 7 6 4 1 2 2 0 2 1  
7 9 6 0 9 ' 7 0 7 0 8 6 7 8 9 6 1 1 6 1 8 7 1 2 0 7  
0 0 0 1 0 0 1 0 1 0 0 0 0 0 0 1 1 0 1 0 0 1 1 1 0  

Alimentany system 

Intestine large,  colon 
Intestine large,  cecum 
Intestine large 
Gallbladder 
Esophagus 

Intestine small,  duodenum 
Intestine small 
Intestine large,  rectum 

Adenocarcinoma 

Polyp adenomatous 
Intestine small,  ileum 

Polyp adenomatous 

Stomach, glandular 
Stomach, forestomach 
Stomach 
Salivary glands 
Pancreas 
Mesentery 
Liver 
Intestine small,  jejunum 

Fibrous histiocytoma 

+ + +  + + + A + + + + + + A + + A + + + + + + +  
+ + + + + + + A + + + + + + A + + A + + + + + + +  
. . . . . . . . . . . . . . . . . . . . . . . . . .  
M + M A + + + + + + + + + + A + + A + M + + + + +  
+ + + + + + + + + + + + + + + + + M + + + + + + +  

+ + + + + + + + + + + + + + A + + + + + M + + + +  
. . . . . . . . . . . . . . . . . . . . . . . . .  
+ + +  + + + + + + + + + + + + + A + + + + + + +  

x 

. . . . . . . . . . . . . . . . . . . . . . . . .  
+ M +  + + A + + + + + + + A + + + + + + + + + M  

+ + +  + + + A + + + + + + A + + + + + + + + + +  

+ 
. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

X 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  

Pituitary gland 
Parathyroid gland 
Islets, pancreatic 
Adrenal gland, medulla 
Adrenal gland, cortex 
Adrenal gland 

Thyroidgland 
Follicular cel l ,  adenoma 

Pars distalis,  adenoma 

' 

M + + + + + + + + + + + + + + + + + + + + + M + M  
+ M + M + + + M M + + + A M + M + + + M + M M M M  
. . . . . . . . . . . . . . . . . . . . . . . . . . .  
+ + +  . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + + + + + + + + + + + + + + + + M + +  
X 

Genemal lmdy System 
None 

. . .  .. . .. . , , , , . , , . 

.  .  . 

. . 

. 

. . , ,. , . . 

A Autolysis precludes examination 
+: Tissue examined microscopically 

I: Insufficienttissue 
M:Missing tissue 

Blank N o t  examined 
X:Lesion present 
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TABLEB2 
Individual Animal Tumor Pathology of Female Mice in the 18-Month Dermal Study of p-Nitrophenol: Vehicle Control 
(continued) 

Number of Days on Study 

Carcass ID Number 

Alimentary System 
b p h a g -
Gallbladder 
Intestine large 
Intestine large,  cecum 
Intestine large,  colon 

Adenocarcinoma 
Intestine large,  rectum 
Intestine small 
Intestine small, duodenum 

Polyp adenomatous 
Intestine small,  ileum 

Polyp adenomatous 
Intestine small, jejunum 
Liver 
Mesentery 
Pancreas 
Salivary glands 
Stomach 
Stomach, forestomach 
Stomach, glandular 

Fibrous histiocytoma 

Cardiovascular System 
Hart 

Endocrine System 
Adrenal gland 
Adrenal gland, cortex 
Adrenal gland, medulla 
Islets, pancreatic 
Parathyroid gland 
Pituitary gland

Pars distalis, adenoma 
Thyroid gland 

Follicular cel l .  adenoma 

General Body System 
None 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  
2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4  

0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 1 1 1  
6 6 7 7 8 8 8 8 8 8 8 9 1 1 1 1 9 - 9 9 9 9 9 0 0 0  
7 9 0 9 0 2 3 4 5 8 9 9 5 6 8 9 1 2 . 3 4 5 6 3 5 7  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + + + + + + + + + + + + + + M + + + +  
. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  


X 

+ + + + + + + + + + + + + + + + + + + + + + + M +  
. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

+ M + + + + + + + + + + + + + + + + + + + + + + +  
M M I M + + + + M + + + + + + M i - M + M + M M + +  
+ + + + + + M + + + + + M + + + + + M + + + + + +  


X 

. . . . . . . . . . . . . . . . . . . . . . . . .  




Ahwmaaaq Sysbnnn 
Esophagus
Gallbladder 
Intestine large 
Intestine large,  cecum 
1,ntestine large, colon 

Adenocarcinoma 
Intestine large,  rectum 
Intestine small 
Intestine small,  duodenum 

Polyp adenomatous 
Intestine small,  ileum 

Polyp adenomatous 
Intestine small,  jejunum 
Liver 
Mesentery 
Pancreas 
Salivary glands 
Stomach 
Stomach, forestomach 
Stomach, glandular 

Fibrous histiocytoma 

Eradlacnime system 
Adrenal gland 
Adrenal gland, cortex 
Adrenal gland, medulla 
Islets, pancreatic 
Parathyroid gland 
Pituitary gland 

Pars distalis,  adenoma 
Thyroid gland 

Follicular cel l ,  adenoma 

General B d y  Sysbm 
None 

5 5 5 5 5 5 5 5 5  
5 5 5 5 5 5 5 5 5  
4 4 4 4 5 5 6 6 6  

1 1 1 1 0 0 0 0 0  
0 0 1 1 7 7 6 6 6  
8 9 0 3 3 8 1 3 4  
1 1 1 1 1 1 1 1 1  

+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  

+ + + + + + + + +  

+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
M + M + + + + M +  

+ + + + + + + + +  
+ + M + + + + + +  


Total 
T k U &  
Tumors 

58 

52 

59 

56 

55 

1 


56 

59 

57 

1 


56 

1 


54 

59 

1 


59 

59 

59 

59 

59 

1 


59 

59 

59 

58 

58 

34 

53 

1 


57 

1 
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1 2 3 3'414 4 4 : 4 : 4 : 4 ' : 4 ' 4 - 4 . 4  4 4 4 5 5 5 5 5 5 5 . . . . .  , .i, ,Number of Days on Study 2 9 7'7 3 4 . 4  4 5 6 . 7 . 7  7 . 8 . 89 9 9 0 1  1  1"1 2 ' 2 '  

0 5 0 3 ' 8 2 7 8 ' 0 3 ' 2 5 5 3 5 3 3 7 5 0 1 2 2 0 8  


0 0 0 1 ' 0 0 1 0 1 ~ ~ 0 0 0 0 0 0 1 1 0 1 0 0 1 1 1 0  
Carcass ID Number 7 9 6 0 9 ' 7 0 7 0 ' 8 6 , 7 8 9 ~ ' 6 1 1 6 1 8 7 1 2 0 7 ' '' ' 

7 0 5 0 8 4 4 6 ' 6  6 2 , 5 "7'7,8 1 7 6 4 1 2 2 0 2 1 

1 1 1 1 1 1 1 1 ' 1 ~ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  


, .Genital System 
ovary . . . . . . . . . . . . . . . . . . . . . . . . . .  

. .Granulosa c e l l  tumor benign 

Teratoma NOS X 

Thecoma benign X 


Uterus . . . . . . . . . . . . . . . . . . . . . . . . .  

. .Adenocarcinoma 

, , . ,Polyp stromal X 

Sarcoma stromal X 


. .  . . . . . . . . . .  
 . . , ,  

Hematopoietic System 
Bone marrow M + + + + + + + S $ + + + + + + + + + + + + + + +  
Lymph node . . . . . . . . . . . . . . . . . . . . . . . . . .  ." 

Lymph node, mandibular + + + + + + + + + M + + M + + + + + + + + M f + +  ' 
Lymph node,  mesenteric . . . . . . . . . . . . . . . . . . . . . . . . . .  

" 

Spleen . . . . . . . . . . . . . . . . . . . . . . . . .  

Thymus + + + + + M + + + ' + + + + + I  + + + + " " I  M 


Integumentary System 
Mammary gland + + + M M M M M + + + + M M M M + M M M + + M M +  
Skin . . . . . . . . . . . . . . . . . . . . . . . . .  
Skin, control + + + + + + + + + + + + + + + + + + + + + + + + + - ;  
Skin, site of application-no mass + + + + + + + + ' + + + + + + + + +,+ + ' + ' + ' + + + + . '  

, . . . . . . . .  *. -
 . . . . . . .  


. I ,. .; .' ., _:. .  . .  . .Musculoskeletal System 
,, ,.Bone M + + + + + + + + + + + + + + + + + + + + + + + +  

, . ( . :. . . ., ; ' '_ :*.Nervous System 
...Brain + + + + + + + + + + + + + + + + + + + + + + + + +  

. . . . .. . . . . . .  . . . . . . . .  j -,,, . . .  . I . . . . . . . . . . . . . . . . . . . .  , . I . i 
, 

~,,, : . , ,  . " . ,, . . ,:, , . .Respiratory System 
* 'Lung + + + + + + + + i : + + + + + + + + + + + + + + + +  

, ,  . ' _ .  ? , .  .) '. :. .,-.,'.Alveolarbronchiolar adenoma x x  x'' ' > '  . .  . . . . . . . . . .  
. . ! , .. " c,:' , , ! -Ahreolarbronchiolar carcinoma 
Nose ' + + + - ( + + + + + + + + + + + + + + + + + + + + +  .. ~ 

, ,Trachea . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  . . . . . . . . . . . . . . .  ". . . . . . . . . .  ..... .... 
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I 

I m d m m a n  h iman  ~mmoplrpaubonw off mmane MKOE .ube nsMomuh f em an suudgr off p - ~ i t w ~ p ~ ~ m o n :  C O ~ U ~ O IV Q M ~  
(continued) 

~ U l U D b l 7Qff b y S  QiEi swdy 

&- UD WUmmblr 

&mihU S p b m  
mry

Granulosa cell tumor benign 
Teratoma NOS 
Thecoma benign

Uterus 
Adenocarcinoma 
Polyp stromal 
Sarcoma stromal 

Wematopietic System 
Bone marrow 
Lymph node 
Lymph node, mandibular 
Lymph node, mesenteric 
Spleen 
Thymus 

U n n ~ U m m e m h qSp tem 
Mammary gland 
Skin 
Skin, control 
Skin, site of application-no mass 

Respimtoq system
Lung 

Alveolarbronchiolar adenoma 
Alveolarbronchiolar carcinoma 

Nose 

Trachea 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  
2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4  

0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 1 1 1  
6 6 7 7 8 8 8 8 8 8 8 9 1 1 1 1 9 9 9 9 9 9 0 0 0  
7 9 0 9 0 2 3 4 5 8 9 9 5 6 8 9 1 2 3 4 5 6 3 5 7  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

. . . . . . . . . . . . . . . . . . . . . . . . .  

X 


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 

X x x  

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . . .  

+ M + + + + + M M + + + + + + + + + M + + + + + +  


+ M + + + + M + + + M + + + M + + + + + + + + M M  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

x X X X 

x X x x 
. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  
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TABLEB2 

Individual Animal Tumor Pathology of Female Mice in the l&Month Dermal Study of p-Nitrophenol: Vehicle Control 
(continued) 

Number of Days on Study 

Carcass ID Number 

Genital System 
ovary

Granulosa cell tumor benign 
Teratoma NOS 
Thecoma benign 

Uterus 
Adenocarcinoma 
Polyp stromal 
Sarcoma stromal 

Hematopoietic System , 
Bone m a m  
Lymph node 
Lymph node, mandibular 
Lymph node,  mesenteric 
Spleen 
Thymus 

Integumentary System 
Mammary gland 
Skin 
Skin, control 
Skin, site of  application-no m a s  

Musculoskeletal System 
Bone 

Nervous System 
Brain 

Respiratory System 
Lung 

Ahreolarbronchiolar adenoma 
Ahreolarbronchiolar carcinoma 

NOW 
Trachea 

5 5 5 5 5 5 5 5 5  
5 5 5 5 5 5 5 5 5  
4 4 4 4 5 5 6 6 6  

1 1 1 1 0 0 0 0 0  
0 0 1 1 7 7 6 6 6  
8 9 0 3 3 8 1 3 4  
1 1 1 1 1 1 1 1 1  

+ + + + + + + + +  

+ + + + + + + + +  

+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ M + + + + + + +  

+ + M + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  

+ + + + + + + + +  

+ + + + + + + + +  

+ + + + + + + + +  
+ + + + + + + + +  

Total 
Tissues/ 
Tumors 

59 

1 

1 

1 


59 

1 

4 

1 


58 

59 

56 

59 

59 

46 


38 

59 

59 

59 


58 

59 

59 
7 

4 


59 

59 




+ + + + + + + v + + + + + + + + + + + + + + + + +  
. . . . . . . . . . . . . . . . . . . . . . . . .  


X 

+ 

8 0 Z Z I O S L E E S E S S Z E O S L Z 8 E O S O  
Z Z I I I I 0 6 6 6 8 8 L L L 9 S P P P E L L 6 Z  
S S S S S S S P P P P P P P P P P P P P P E E Z I  
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I - . ITABLEB2 *.^ , '*, L .. 

Individual Animal Tumor Pathology of ,Female Mice1 6 the 18-Month'Deinial Study'of p-Nitrophenol: Vehicle Contrijl 
(continued) 

Number of Days on Study 

Carcass ID Number 

Special Senses System 
Ear 

Fibrosarcoma 

Urinary System 
Kidney 

Urinaly bladder 


Systemic Lesions 
Multiple organs 

Leukemia lymphocytic 
Lymphoma malignant histiocytic 
Lymphoma malignant lymphocytic 

~ , A . % + ?  , '  ' ' 

5 5 5 5 5 5 5 5 5 5 5 . 5 . 5 5 5 5 5 5 5 5 5 5 5 5 5  
5 5 5 5 5 5 5 5 . s . 5 5 5 5 5 ' 5  5 5 5 5 5 5 . . ' 5 ' 5 5 5 . .  ' '. ., 1 ' :  

2 2 2 2 2 2 ' 2 2 3 , 3 3 3 3 , 3 3 3 4 4 4 4 4 4 4 4 4  

0 0 0 0 0 0 ' 0 0 0 ' 0 0 0 1 ' 1 1 1 0 0 0 0 0 0 1 1 1  
6 6 7 7 8 8 8 8 8 8 8 9 1 1 1 1 9 9 9 9 9 9 0 0 0 ' ~ ~ "  
7 9 0 9 0 2 3 4 5 8 9 9 . 5 6 . 8 9 1 2 3 4 5 6 3 5 7  
1 1 1 1 1 1 1 1 1 1 1 1 ~ 1 1 1 1 1 1 1 1 1 1 1 1 1  

+ 
, . 

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + + + + + + + + + + + + + + M + + I ' + , ' .  

. . . . . . . . . . . . . . . . . . . . . . . . .  
 ., 

, .  I 

. .  . , . 

, , > . i, 

X 

. . 



z 
z 
1 
6 s  

6 s  
9s + + + + + + + + +  

+ + + + + + + + +  

1 
z 

1 1 1 1 1 1 1 1 1  
P E 1 8 E E 0 6 8  
9 9 9 L L 1 1 0 0  
0 0 0 0 0 1 1 1 1  
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TABLEB2 
IndividualAnimal Tumor Pathology of Female Mice in the 1fi"nth Dermal Study Ofp-Nitrophenol: 40 mgntg 

Number of Days on Study 

Carcass ID Number 

Alimentary System 
Esophagus 

Gallbladder 


Adenocarcinoma 
Intestine large 
Intestine large,  cecum 
Intestine large,  colon 
Intestine large,  rectum 
Intestine small 
Intestine small, duodenum 
Intestine small,  ileum 

Polyp adenomatous 
Intestine small,  jejunum 
Liver 
Pancreas 
Salivary glands 
Stomach 
Stomach, forestomach 
Stomach, glandular 

Cardiovascular System 
Heart 

EndocrineSystem 
Adrenal gland 
Adrenal gland, cortex 
Adrenal gland, medulla 
Islets, pancreatic 
Parathyroid gland 
Pituitary gland 
Thyroid gland 

General BodySystem 
Tissue NOS 

Sarcoma 

2 2 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 5  

6 6 6 6 7 4 4 4 5 5 5 1 7 1 8 8 8 9 9 9 9 9 9 9 0  

3 6 1 7 5 0 2 9 0 0 6 3 7 8 2 2 6 2 7 7 1 1 1 8 0  


2 2 2 1 2 2 2 1 2 2 1 2 1 2 1 2 , 2 1 1 1 2 2 2 2 2  

2 3 0 8 0 2 0 8 0 3 8 1 8 1 9 3 2 8 8 9 0 3 3 1 3  

5 5 5 9 9 7 4 , 7 7 9 3 9 5 0 0 2 2 8 2 5 1 0 4 1 3  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  


+ + + + + + + + + + + + + + + + + + + + + + + + M  

A + + A A A + + + + M + + + + + + + + + + + M + A  


X 

. . . . . . . . . . . . . . . . . . . . . . . . .  

A + + + A A + + + + + + + + + + + + + + + + A + +  

A + + + A A + + + + M + + + + + + + + + + + + + +  

A + + + A A + + + + + + M + + + + + + + + + + + + .  

+ + + + A A + + + + + + + + + + + + + + + + + + +  

A + + + A A + + + + M + + + + + + + + + + + + + +  

A + + + A A + + + + + + + + + + + + + + + + + + +  


A + + + A A + + + M + + + + + + + + A + + + M + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + A . A + + + + + + + + + + + A + + + + + + +  
. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


+ + + + + A + + + + + + + + + + + + + + + + + + +  

+ + + + + A + + + + + + + + + + + + + + + + + + +  

+ + + + + A + + + + + + + + + + + + + + + + + + +  

+ + + + A A + + + + + + + + + + + A + + + + + + +  

+ + + + + M M I + M + A + + M + + + M M + M + M M  

+ + + + + + + + + + + + + + + + + + + + + + + + M  

. . . . . . . . . . . . . . . . . . . . . . . .  




99 h i o m  ~ U UFernmane ice 

lrmm 13 
~ ~ m " r m a n ~h iman  ~ M m o rrtpanaonagy of Fernmane ice arm the nsMomth &man ~ t ~ d y  ~ M Drum-o ~ ~ p - ~ ~ t m p ~ e n o ~  
(continued) 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  
f%UUllTIk?G? Off DS@ QUU sht~dJ' 	 0 1 2 2 3 3 4 4 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

0 4 7 9 0 2 2 5 9 2 2 2 2 2 3 3 3 3 3 4 4 4 4 4 4  

2 2 1 2 1 2 2 2 2 1 1 1 1 1 2 2 2 2 2 1 1 1 1 2 2  
(Ihm&§ID WunmmkG? 	 3 1 9 2 9 1 3 1 1 8 8 8 9 9 1 1 1 2 2 9 9 9 9 0 0  

7 4 9 6 3 3 6 2 5 1 4 6 1 2 1 6 8 0 1 4 6 7 8 0 2  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

AniUllTIeUUh~SpueUllTI 
Esophagus . . . . . . . . . . . . . . . . . . . . . . . . .  
Gallbladder . . . . . . . . . . . . . . . . . . . . . . . . .  

Adenocarcinoma 
Intestine large . . . . . . . . . . . . . . . . . . . . . . . . .  
Intestine large,  cecum . . . . . . . . . . . . . . . . . . . . . . . . .  
Intestine large,  colon . . . . . . . . . . . . . . . . . . . . . . . . .  
Intestine large,  rectum + + + + + + + + + M + + + + + + + + + + + + + + +  
Intestine small . . . . . . . . . . . . . . . . . . . . . . . . .  
Intestine small, duodenum . . . . . . . . . . . . . . . . . . . . . . . . .  
Intestine small,  ileum . . . . . . . . . . . . . . . . . . . . . . . . .  

Polyp adenomatous x 
Intestine small,  jejunum . . . . . . . . . . . . . . . . . . . . . . . . .  
Liver . . . . . . . . . . . . . . . . . . . . . . . . .  
Pancreas . . . . . . . . . . . . . . . . . . . . . . . . .  
Salivary glands + + + + + + + M + + + + + + + + + + + + + + + + +  
Stomach . . . . . . . . . . . . . . . . . . . . . . . . .  
Stomach, forestomach . . . . . . . . . . . . . . . . . . . . . . . . . .  
Stomach, glandular . . . . . . . . . . . . . . . . . . . . . . . . .  

&ddliOVtUSfUhG? SyShEll 
Hart  	 . . . . . . . . . . . . . . . . . . . . . . . . .  


IEUUdlm~nneSyshmm 
Adrenal gland . . . . . . . . . . . . . . . . . . . . . . . . .  

Adrenal gland, cortex . . . . . . . . . . . . . . . . . . . . . . . . .  

Adrenal gland, medulla + + + + + + + + + + + + + + + + + + + M + + + + +  

Islets, pancreatic + + M + + + + + + + + + + + + + + + + + + + + + +  

Parathyroid gland + + M + ~ M M M M M M + + M M M + + + + + + M M M  

Pituitary gland + + + M + + + + + + + M + + + + + + + + + + + + I  

Thyroid gland . . . . . . . . . . . . . . . . . . . . . . . . .  


Gemem1 n 5 d J '  sy5tem 
Tissue NOS + 

Sarcoma x 
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TABLEB2 

Individual Animal Tumor Pathology of Female Mice in the l&Month Demal Study  Ofp-Nitrophenol:40 m& 

(continued) 

Number of Days on Study 

Carcass ID Number 

Alimentary System 
Esophagus
Gallbladder 

Adenocarcinoma 
Intestine large 
Intestine large,  cecum 
Intestine large,  colon 
Intestine large,  rectum 
Intestine small 
Intestine small, duodenum 
Intestine small,  ileum 

Polyp adenomatous 
, Intestine small, jejunum 

Liver 
Pancreas 
Salivary'glands 
Stomach 
Stomach, forestomach 
Stomach, glandular 

Cardiovascular System 
Hart 

Endocrine System 
Adrenal gland 
Adrenal gland, cortex 
Adrenal gland,  medulla 
Islets, pancreatic 
Parathyroid gland 
Pituitary gland 
"hyroid gland 

General Body System 
Tissue NOS 

Sarcoma 

5 5 5 5 5 5 5 5 5 5  
5 5 5 5 5 5 5 5 5 5  
4 4 4 4 5 5 5 5 5 5  

2 2 2 2 2 2 2 2 2 . 2  
0 2 2 2 0 0 2 3 3 4  
3 3 4 8 6 8 9 1 8 0  
1 1 1 1 1 1 1 1 1 1  

+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  

+ + + + + + + + + +  

+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ M M M M + M + + +  

+ + + + + + + + + +  
+ + + + + + + + + +  

Total 
Tissues/ 
Tumors 

59 

53 

1 


58 

56 

56 

55 

58 

56 

57 

1 


54 

60 

57 

59 

60 

60 

59 


60 


59 

59 

58 

56 

30 

56 

58 


1 

1 




lQl 


&mihU Spaem 
ovary

Granulosa-theca tumor benign 
Hemangiosarcoma 

Uterus 
Polyp stromal 
Sarcoma stromal 

IHIemnuQpieuic Spuem 
Bone marrow 
Lymph node 
Lymph node, mandibular 
Lymph node, mesenteric 
Spleen 
Thymus 

unn@Uma?mhlry Spuem 
Mammary gland 
Skin 
Skin, control 
Skin, site of  application-no mass 

Respiratory System 
Lung 

Alveolarbronchiolar adenoma 
Alveolarbronchiolar adenoma,  multiple 
Carcinoma 

Nose 

Trachea 

2 2 3 3 3 4 4 4 4 4 4 4 4 4 4 4 ' 4 4 4 4 4 4 4 4 5  
6 6 6 6 1 4 4 4 5 5 5 1 1 1 8 8 8 9 9 9 9 9 9 9 0  
3 6 1 1 5 0 2 9 0 0 6 3 1 8 2 2 6 2 1 1 7 7 7 8 0  

2 2 2 1 2 2 2 1 2 2 1 2 1 2 1 2 2 1 1 1 2 2 2 2 2  
2 3 0 8 0 2 0 8 0 3 8 1 8 1 9 3 2 8 8 9 0 3 3 1 3  
5 5 5 9 9 7 4 1 1 9 3 9 5 0 0 2 2 8 2 5 1 0 4 1 3  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

+ + + + + A + + + + + + + + + + + + + M + + M + +  

x 

x 


+ + + + + A + + + + + + + + + + + + + M + + + + +  


X 

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + A + + + + + + + + + + + + I + + + + + +  
. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + M + + + + + + + + . + + + + + + + + + M M M  

+ + M + M M + M M + M M + + M M + + + + + + M + M  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

x x  


X 
. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + A + + + + + + + + + M + + + + + + + I M  
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TABLEB2 

I m & - " l  Animal Tumor Pathology ofFemale Mice in the l&Month Dermal Study ofp-Nitrophenol:40 mg&

(continued) 

Number of Days on Study 

Carcask ID Number 

Genital System 
hty

Granulosa-theca tumor  benign 
Hemangiosarcoma 

Uterus 

Polyp stromal 

Sarcoma stromal 


Hematopoietic System 
Bone marrow 
Lymph node 
Lymph node, mandibular 
Lymph node, mesenteric 
Spleen 
Thymus 

Integumentary System 
Mammaty gland
Skin 
Skin, control 
Skin, site o f  application-no mass 

Musculoskeletal System 
Bone 

Nervous System 
Brain 

Respiratory System 
Lung 

Ahreolarbronchiolar adenoma 
Atveolarbronchiolar adenoma, multiple 
Carcinoma 

NOSe 

Trachea 


5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

0 1 2 2 3 3 4 4 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

0 4 7 9 0 2 2 5 9 2 2 2 2 2 3 3 3 3 3 4 4 4 4 4 4  


2 2 1 2 1 2 2 2 2 1 1 1 1 ' 1 2 2 2 2 2 1 1 1 1 2 2  

3 1 9 2 9 1 3 1 1 8 8 8 9 9 1 1 1 2 2 9 9 9 9 0 0  

7 4 9 6 3 3 6 2 5 1 4 6 1 2 1 6 8 0 1 4 6 7 8 0 2  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X X 


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + M + + + + + + + + + + + + + + + + + + + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  

M + + M + + M + + M + + + + + M + + I + + + M + +  


+ + + + + M M + + + M + + M + + M + + + + + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X X X X 


X 


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  




I 

~ _,, .. .......................... ............_..... - ... .. ""' ""
.. . ... ._._..., .,......_ .._ __  - _. ,. .. ... ...... ...... 
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TABLEB t  
Individual Animal Tumor Pathology of Female Mice in the 18-Month Dermal Study of p-Nitrophenol:40 mg/kg 
(continued) 

Number of Days on Study 

Carcass ID Number 

Special Senses System 
Harderian gland 

Adenoma 

Urinary System 
Kidney 
Urethra 
Urinary bladder 

Systemic Lesions 
Multiple organs 

Leukemialymphocytic 
Lpphoma malignant histiocytic 
Lymphomamalignantmixed 

2 2 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 5  

6 6 6 6 7 4 4 4 5 5 5 7 7 7 8 8 8 9 9 9 9 9 9 9 0  

3 6 1 7 5 0 2 9 0 0 6 3 7 8 2 2 6 2 7 7 7 7 7 8 0  


2 2 2 1 ' 2 2 2 1 2 2 1 2 1 2 1 2 2 1 1 1 2 2 2 2 2  

2 3 0 8 0 2 0 8 0 3 8 1 8 1 9 3 2 8 8 9 0 3 3 1 3  

5 5 5 9 9 7 4 7 7 9 3 9 5 0 0 2 2 8 2 5 1 0 4 7 3  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  


. . 

. . . . . . . . . . . . . . . . . . . . . . . . .  


+ + + + A A + + + + + + + + + + + + + M + + A + +  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 


X 

X 
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@a- ID WnnmuK!r 

S p c M  Senses System 
Haderian gland 

Adenoma 

u&apPg. SyShlll 
Kidney 

Urethra 

Urinary bladder 


systemic lL4?sions 
Multiple organs 

Leukemia lymphocytic 
Lymphoma malignant histiocytic 
Lymphoma malignant mixed 

2 2 1 2 1 2 2 2 2 1 1 1 1 1 2 2 2 2 2 1 1 1 1 2 2  
3 1 9 2 9 1 3 1 1 8 8 8 9 9 1 1 1 2 2 9 9 9 9 0 0  
7 4 9 6 3 3 6 2 5 1 4 6 1 2 1 6 8 0 1 4 6 7 8 0 2  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

+ 
x 


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  
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TABLEB2 
Individual Animal Tumor Pathology of Female Mice in the 18-Month  Dermal Study of p-Nitrophenol: 40 mg/kg 
(continued) 

Number of Days on Study 

Carcass ID Number 

Special Senses System 
Harderian gland 

Adenoma 

Urinary System ', 

Kidney 
Urethra 
Urinary bladder 

Systemic Lesions 
Multiple organs 

Leukemialymphocytic 
Lymphomamalignant histiocytic 
Lymphomamalignant mixed 

5 5 5 5 5 5 5 5 5 5  
5 5 5 5 5 5 5 5 5 5  
4 4 4 4 5 5 5 5 , 5 5  

2 2 2 2 2 2 2 2 2 2  

0 2 2 2 0 0 2 3 3 4  

3 3 4 8 6 8 9 1 8 0  

1 1 1 1 1 1 1 1 1 1  


+ + + + + + + + + +  
+ 

+ + + + + M M + . + +  

+ + + + + + + + + +  

Total 
Tissues/ 
Tumors 

1 

1 


60 

1 

54 

' 6 0 


1 

1 
1 




Mimennorauy spasm 
Esophagus 
Gallbladder 
Intestine large 
Intestine large,  cecum 
Intestine large,  colon 
Intestine large,  rectum 
Intestine small 
Intestine small,  duodenum 

Adenocarcinoma 
Intestine small,  ileum 
Intestine small,  jejunum 
Liver 
Mesentery 
Pancreas 
Salivary glands 
Stomach 
Stomach, forestomach 
Stomach, glandular 

Endwhine system 
Adrenal gland 
Adrenal gland, cortex 
Adrenal gland, medulla 

Pheochromocytoma benign 
Islets, pancreatic 
Parathyroid gland 
Pituitary gland 
Thyroid gland 

GeGlleml Iredy sysasm 
T i u e  NOS 

Fibrosarcoma 

3 4 4 4 4 4 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5 5  
4 0 2 4 4 4 5 5 6 6 7 7 7 9 0 0 0 0 1 1 2 3 3 3 4  
9 1 7 2 2 6 8 8 3 4 0 5 7 3 3 4 7 7 0 0 1 2 2 8 5  

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  
4 4 5 3 4 2 1 1 1 4 3 2 4 1 2 3 2 4 0 5 0 2 4 2 5  
1 7 3 3 0 2 1 3 6 8 2 4 2 4 5 6 0 6 5 1 1 9 4 1 0  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

. . . . . . . . . . . . . . . . . . . . . . . . .  

A + + A + M + A + + + + + + + + + + + + + + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + A + + + + + + + + + + + + + + + + +  

+ + + + + + M + + + + M + + + + + + + + + + + + +  

+ + + + + + M A + + + M + + + + + + + + + + + M +  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + A + + + M + + + + + + + + + + + M +  


x 

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + A + + + A + + + + A + + + + + + + + + + M +  

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + + + + + + + + + + + + + + + + + M +  


+ + + + + + + + + + + M + + + M + M + + + + + M +  

+ + + M + M + A + + M M + M + M M M M + + M M M M  

+ + + + + + + + + + M + + + + + + + + + + + M M +  

+ + + + + + + + + + + + + + + + + + M + + + M A +  


+ 
X 
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TABLEB2 
Individual Animal Tumor Pathology of Female Mice in the 18-Month Dermal Study, of p-Nitrophenol: 80 mg/kg 
(continued) 

Number of Days on Study 

Carcass ID Number 

Alimentary System 
Esophagus 
Gallbladder 
Intestine large 
Intestine large,  cecum 
Intestine large,  colon 
Intestine large,  rectum 
Intestine small 
Intestine small, duodenum 

Adenocarcinoma 
Intestine small,  ileum 
Intestine small, jejunum 
Liver 
Mesentery 
Pancreas 
Salivary glands 
Stomach 
Stomach, forestomach 
Stomach, glandular 

Cardiovascular System 
Heart 

Endocrine System 
Adrenal gland 
Adrenal gland, cortex 
A d r e n a l  gland, medulla 

Pheochromocytoma benign 
Islets, pancreatic 
Parathyroid gland 
Pituitary gland 
Thyroid gland 

General Body System 
Tissue NOS 

Fibrosarcoma 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

4 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 ,  

5 8 2 2 2 2 2 2 2 2 2 2 F 3 3 3 3 3 4 4 4 4 4 5 5  


3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

5 3 1 2 2 2 2 3 3 3 3 3 3 1 1 1 4 4 0 0 0 1 1 5 5  

2 9 9 3 6 7 8 0 1 4 5 7 8 5 7 8 3 5 7 8 9 0 2 5 6  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  


+ + + + + + + M + + + + + + + + + + + + + + + + ' +  
. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  ' 

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + + M + + + + + + + + + + + + + + + +  
. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + 

. . . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + M + + M + M + M + , + + + + M + M + M M + + M M  
+ + + + + + + + + + + + + M + + + + + + + + M + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  


. -

P 



Mimennaary System 
Esophagus 
Gallbladder 
Intestine large 
Intestine large,  cecum 
Intestine large,  colon 
Intestine large,  rectum 
Intestine small 
Intestine small, duodenum 

Adenocarcinoma 
Intestine small,  ileum 
Intestine small, jejunum 
Liver 
Mesentery 
Pancreas 
Salivary glands
Stomach 
Stomach, forestomach 
Stomach, glandular 

IEnndlax~imeSyskm 
Adrenal gland 
Adrenal gland, cortex 
Adrenal gland, medulla 

Pheochromocytoma benign 
Islets, pancreatic 
Parathyroid gland 
Pituitary gland 
Thyroid gland 

GenaemU IBdy S)'suli?m 
Tissue NOS 

Fibrosarcoma 

3 3 3 3 3 3 3 3 3 3  
5 5 5 6 0 0 0 0 4 5  
7 8 9 0 2 3 4 6 9 4  
1 1 1 1 1 1 1 1 1 1  


+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + M + + + + + + +  

+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  

+ + + + + + + + + +  

+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + M M + M M M + M  

M + + + + + + + + +  

+ + M + + + + + + +  


Total 
Tissues/ 
Tumors 

59 

56 

60 

59 

58 

54 

60 

57 
1 
60 

56 
60 

2 
60 

60 

60 

60 

60 


60 


60 

60 

59 

1 


56 

30 

54  

56 


1 
1 
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TABLEB2 
1ndividua.l Animal Tumor Pathologyof Female Mice in the 18-Month  Dermal Study of p-Nitrophenol: 80 mglkg 
(continued) 

Number off Days on Study 

Carcass IDNumber 

Genital System 
ovary


Adenoma 

Hemangiosarcoma 

Thecoma malignant 


Uterus 

Hemangiosarcoma 

Leiomyosarcoma 


- Polyp stromal 

Sarcoma stromal 


Hematopoietic System 
Bone marrow 
Lymph node 
Lymph node,  mandibular 
Lymph node, mesenteric 
Spleen 

Hemangiosarcoma 

Thymus 


Integumentary System 
Mammary gland 

Skin 


Other, trichoepithelioma 
Skin, control 
Skin, site of  application-no m a s  

Musculoskeletal System 
Bone 

Nervous System 
Brain 

Respiratory System 
Lung 

Alveolarbronchiolar adenoma 
Alveolarbronchiolar carcinoma 
Alveolarbronchiolar carcinoma, 

multiple 

Carcinoma 


Nose 
Trachea 

3 4 4 4 4 4 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5 5  

4 0 2 4 4 4 5 5 6 6 7 7 7 9 0 0 0 0 1 1 2 3 3 3 4  

9 1 7 2 2 6 8 8 3 4 0 5 7 3 3 4 7 7 0 0 1 2 2 8 5  


3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

4 4 5 3 4 2 1 1 1 4 3 2 4 1 2 3 2 4 0 5 0 2 4 2 5  

1 7 3 3 0 2 1 3 6 8 2 4 2 4 5 6 0 6 5 1 1 9 4 1 0  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' 1 1 1 1 1  


. . . . . . . . . . . . . . . . . . . . . . . . .  


X 
. . . . . . . . . . . . . . . . . . . . . . . . .  


X 	 x x X 

+ + + + + + + + + + + + + + + + M + + + + + + A +  

. . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + A + + + + + + + + + + + + + + + + +  
. . . . . . . . . . . . . . . . . . . . . . . . .  


+ + M + + I  	+ + I  + + I  + + M + M + + M + + M M +  

+ + + + M + M + + + M + + + + + M M M M M M M M +  

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


+ + + + + + + + + + + + + + + + M + + + + + + + +  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

x x  	 X 

X X 

X 

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + + + + + + + + + + + + + + + + + M +  




111 

Genital Syskm 
ovary


Adenoma 

Hemangiosarcoma 

Thecomamalignant 


Uterus 

Hemangiosarcoma 

Leiomyosarcoma 

Polyp stromal 

Sarcoma stromal 


IHIermaahpieUic B y s k m  
Bone m a m  
Lymph node 
Lymph node, mandibular 
Lymph node, mesenteric 
Spleen 

Hemangiosarcoma 
Thymus 

h a ~ t @ l l m e ~ h ~BJJShSara 
Mammary gland 
Skin 

Other, trichoepithelioma 
Skin, control 
Skin, site o f  application-no mass 

R@spimaQrySyskm 
Lung 

Ahreolarbronchiolar adenoma 
Ahreolarbronchiolar carcinoma 
Ahreolar/bronchiolar carcinoma, 

multiple 
Carcinoma 

Nose 
Trachea 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  
4 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  
5 8 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 4 4 4 4 4 5 5  

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  
5 3 1 2 2 2 2 3 3 3 3 3 3 1 1 1 4 4 0 0 0 1 1 5 5  
2 9 9 3 6 7 8 0 1 4 5 7 8 5 7 8 3 5 7 8 9 0 2 5 6  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

. . . . . . . . . . . . . . . . . . . . . . . . .  

x 


x 


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 

x 


x 

x 


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


+ M M + M + + + + + + + M M + + + M + + + M + M +  


+ + + + + + + + + + + + + + + + + + M + + M + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  


x 

. . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  


~ ~~ 

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

x x x  x 


x 

x 


. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + + + + + + + + + + + + I + + + + + +  
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TABLEB2 

Individual Animal Tumor Pathology of Female Mice in the 18-Month Dermal Study of p-Nitrophenol: 80 mg/kg . . 


(continued) 

Number of Days on Study 

Carcass ID Number 

Genital System 
ovary

Adenoma 
Hemangiosarcoma 
Thecoma malignant 

Uterus 
Hemangiosarcoma 
Leiomyosarcoma 
Polyp stromal 
Sarcoma stromal 

Hematopoietic System 
Bone marrow 
Lymph node 
Lymph node, mandibular 
Lymph node, mesenteric 
Spleen 

Hemangiosarcoma 
Thymus 

Integumentary System 
Mammary gland 
Skin 

Other, trichoepithelioma 
Skin, control 
Skin, site of  application-no mass 

Musculoskeletal System 
Bone 

Nervous System 
Brain 

Res iratory  SystemE,
Ahreolarbronchiolar adenoma 
Ahreolarbronchiolar carcinoma 

5 5 5 5 5 5 5 5 5 5  
5 5 5 5 5 5 5 5 5 5  
5 5 5 5 6 6 6 6 6 6  

3 3 3 3 3 3 3 3 3 3  
5 5 5 6 0 0 0 0 4 5  
1 8 9 0 2 3 4 6 9 4  
1 1 1 1 1 1 1 1 1 1  


+ + + + + + + + + +  

+ + + + + + + + + +  

X 


+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  

X 

+ M + + + + + + + +  

+ + + M M + M + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  
+ + + + + + + + + +  

+ + + + + + + + + +  

+ + + + + + + + + +  

+ + + + + + + + + +  
X 


Total. 
Tissues/ 

. 

Tumors 

60 

1 


. , 1 '  ' 

1 ' 
60 

1 ,  

1 

6 
1 


58 
60 
60 
59 
60 
1 


42 

44 
60 

1 

60 

60 


59 

60 


60 

8 
2 


Ahreolarbronchiolar carcinoma,
multiple

Carcinoma 
1
,. 

1
+ + + + + + + + + +  60Nose 
Trachea + + + + + + + + + +  58 



+ M + + + + + + R + + + + y ( l + + + V + + + + + + +  
. . . . . . . . . . . . . . . . . . . . . . . . .  


t 
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TABLEB2 
Individual Animal Tumor Pathology of Female Mice in the 18-Month Dermal Study of p-Nitrophenol: 80 mglkg 
(continued) 

Number of Days on Study 

Carcass ID Number 

Special Senses System 
Eye 

Urinary System 
Kidney 
Urinary bladder 

Systemic Lesions 
Multiple organs 

Lymphomamalignant histiocytic 
Lymphomamalignantlymphocytic 
Lymphomamalignantmixed 
Lymphoma malignant undifferentiated 

c e l l  type 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

4 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

5 8 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 4 4 4 4 4 5 5  


3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

5 3 1 2 2 2 2 3 3 3 3 3 3 1 1 1 4 4 0 0 0 1 1 5 5  

2 9 9 3 6 7 8 0 1 4 5 7 8 5 7 8 3 5 7 8 9 0 2 5 6  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 


x x  




UdnaraRy S p b m  
Kidney 
Urinary bladder 

Systemic Lesions 
Multiple organs 

Lymphoma malignant histiocytic 
Lymphomamalignantlymphocytic 
Lymphoma malignant mixed 
Lymphomamalignantundifferentiated 

c e l l  type 

5 5 5 5 5 5 5 5 5 5  

5 5 5 5 5 5 5 5 5 5  

5 5 5 5 6 6 6 6 6 6  


3 3 3 3 3 3 3 3 3 3  

5 5 5 6 0 0 0 0 4 5  

I 8 9 0 2 3 4 6 9 4  

1 1 1 1 1 1 1 1 1 1  


+ + + + + + + + + +  
+ + + + + + + + + +  

+ + + + + + + + + +  
x 


x 


Total 
TiSSUes/ 
Tumors 

60 

56 


60 

2 

1 

1 


2 
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TABLEB2 
Individual Animal Tumor Pathology of Female Mice in the 18-Month  Dermal Study of p-Nitrophenol: 160 mg/kg 

Number of Days on Study 

Carcass ID Number 

Alimentary System 
EPophakP
Gallbladder 
Intestine large 
Intestine large,  cecum 
Intestine large,  colon 
Intestine large,  rectum 
Intestine small 
Intestine small, duodenum 
Intestine small,  ileum 
Intestine small, jejunum 

Hemangiosarcoma 
Liver 

Hemangiosarcoma 
Samma, metastatic 

Mesentery 
Pancreas 
Salivary glands 
Stomach 
Stomach, forestomach 

Papilloma squamous 
Stomach, glandular 

Sarcoma 

Cardiovascular System 
Har t  

Endocrine System 
Adrenal gland 
Adrenal gland, cortex 
Adrenal gland, medulla 
Islets, pancreatic 
Parathyroid gland 
Pituitary gland 
Thyroid gland 

Follicular cell, adenoma 

0 4 4 4 4 4 4 4 4 4 4 4 4 4 , 4 4 4 5 5 5 5 5 5 5 5  
8 0 1 4 5 5 6 6 7 7 7 7 7 8 8 9 9 0 0 0 0 0 1 2 2 .  
4 5 1 3 4 . 8 3 8 0 3 5 5 5 0 6 2 7 0 6 7 8 9 7 1 4  

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 . 4 4 4 4 4  
3 8 4 4 5 5 2 5 6 3 2 2 5 4 . 2 3 5 6 7 4 7 3 6 4 6  
3 0 6 3 6 , 2 7 5 4 1 2 4 3 . 5 3 6 8 2 8 9 2 0 5 4 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + A + + + + + A + + + + A + + + + M + + + + + M .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + A + + + + + + + + + + A + + + + A + + + + + , +  

. . . . . . . . . . . . . . . . . . . . . . . . . .  

+ + A + + + + + + + + + + + + + + + + + + + + + +  
. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + A + + + + + A M + + + + + A + + A + + M + + +  

+ + A + + + + + + + + + + + M + + + A + + + + + +  

+ + A + + + + + A + + + + A + + + + A + + + + + +  


. . . . . . . . . . . . . . . . . . . . . . . . .  


+ 
. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  


X 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . . .  

A M M + + + + M + + M M M M M + M M M M + + + M M  

+ + + + + + + + + M + M + + M + + + + + + + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  


X 


. . 

- / I. .  
. ' . 

' .  

. .  

. a 

.. 

J . 

. 
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Animemhv SysCmm 
Esopha!P
Gallbladder 
Intestine large 
Intestine large,  cecum 
Intestine large,  colon 
Intestine large,  rectum 
Intestine small 
Intestine small, duodenum 
Intestine small,  ileum 
Intestine small,  jejunum 

Hemangiosarcoma 
Liver 

Hemangiosarcoma 
Sarcoma, metastatic 

Mesentery 
Pancreas 
Salivary glands 
Stomach 
Stomach, forestomach 

Papilloma squamous 
Stomach, glandular 

Sarcoma 

a3ldiQvwunar SysCm 
Heart 

lEnad0a"e B p k m  
Adrenal gland 
Adrenal gland, cortex 
Adrenal gland, medulla 
Islets, pancreatic 
Parathyroid gland 
Pituitary gland 
Thyroid gland 

Follicular cel l ,  adenoma 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  
3 3 3 3 4 4 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  
1 1 2 2 2 5 6 2 2 2 2 2 2 4 5 5 5 5 5 5 5 5 5 6 6  

4 4 4 4 4 4 4 4 4 4 4 4 . 4 4 4 4 4 4 4 4 4 4 4 4 4  
5 1 4 7 3 1 2 4 4 5 7 7 7 5 ' 2 2 2 2 3 6 6 6 6 3 3  
4 4 1 0 8 9 6 ~ 7 8 0 5 6 1 ' 1 1 5 8 9 2 3 6 1 8 4 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

. + + + + + + + + + + + + + + + + + + + + + M + + +  
. . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  
+ + + + + A + + + + + + + + + + + + + + + + + + +  
+ + + + + A + + + + + + + + + + + + + + + + + + +  
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  
+ + + + + A + + + + + + + + + + + + + + + + + + +  
+ + + + + A + + + + + + + + + + + + + + + + + + +  
+ + + + + A + + + + + + + + + + + + + + + + + + +  

X 

. . . . . . . . . . . . . . . . . . . . . . . . .  


X 

X 


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

M + M M M + + ~ M + M M + + + M M + M M " + + M  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  
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Number of Days on Study 
6 6 6 6 6 6 6 6 6  
5 5 5 5 5 5 ' 5 5 5  
5 5 5 5 5 5 5 5 5  

Carcass ID Number 

1 1 1 1 1 1 1 1 1  
9 0 2 7 9 0 ' 9 1 3  
3 4 4 5 5 6 6 7 7  
4 4 4 4 4 4 4 4 4  

Tumors 
Tissues/ 
Total 

Nimentqy System 

Intestine small, jejunum 
Intestine small,  ileum 
Intestine small, duodenum 
Intestine small 
Intestine large, rectum 
Intestine large, ..colon 
Intestine large,  cecum 
Intestine large 
Gallbladder 

Hemangiosarcoma 

Sarcoma, metastatic 
Hemangiosarcoma 

Liver 

Esophagus 

Stomach, forestomach 
Stomach 
Salivary glands 
Pan-
Mesentery 

Sarcoma 
Stomach, glandular 

Papilloma squamous 

+ + + + + + ' + + +
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
M + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  

+ + * + + + + + +  

+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  

+ + + + + + + + +  
+ + + + + + + + +  

1 
59 
2 

59 
59 
59. 
59 
1 
1 
1 

59 
1 

54 
55 
52 
59 
58 
56 
55 
59 
53 
58 

. .  . . 

Cardiovascular System 
Heart + + + + + + + + +  . - . 59 

. .  . . . .  . .  

. 

Endocrine System 

Parathyroid gland 
+lets, pancreatic 
Adrenal gland,  medulla 
Adrenal gland, cortex 
Adienal gland 

Thyroid gland 
Pituitarygland 

Fol1,icularcell ,  adenoma 
+ + + + + + M + +  
+ + + + M + + + +  
+ M + M M + M M +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + . +  

. I (  

24 
59 
59 
59 
59 

1 
58 
55 
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T m m  I52 
I m a p a d m a n  b i m a ~ nT ~ ~ O T  Fernmane MLOE nm rnm-P ~ U M I ~  m e  nsMomuh I D E ~ ~ O U sllnn~~ l ~ p - ~ i u ~ ~ g r ~ ~ o n :  
(continued) 

WMIt&i3 Qf !bPQlll ShlJdy 

ah- ID M M l m n b W  

~lllemnM y  sysuem 
Tissue NOS 

Gemitas spuesm 
ovary

Adenoma 
Uterus 

Leiomyoma 
Leiomyosarcoma 
Polyp stromal 
Sarcoma stromal 
Schwannomamalignant 
cervix, fibroma 

Vagina 

WemrauQpleUicsysuelmn
Bone marrow 
Lymph node 
Lymph node, mandibular 
Lymph node, mesenteric 
Spleen 

Hemangiosarcoma 

Thymus 


15@3MlmnQll lbiTy SpteUXl 
Mammary gland 

Adenmrcinoma 
Skin 
Skin, control 
Skin, site of  application-no mass 

M w u s a k B e h l  system 
Bone 

WewlonnS $)'Skltil 
Brain 

0 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5  
8 0 1 4 5 5 6 6 7 7 7 7 7 8 8 9 9 0 0 0 0 0 1 2 2  
4 5 1 3 4 8 3 8 0 3 5 5 5 0 6 2 7 0 6 7 8 9 7 1 4  

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4  
3 8 4 4 5 5 2 5 6 3 2 2 5 4 2 3 5 6 7 4 7 3 6 4 6  
3 0 6 3 6 2 1 5 4 1 2 4 3 5 3 6 8 2 8 9 2 0 5 4 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


X 

X 

X 


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

M + + + + + + + + + + + + + + + + + + + + + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  


+ I  + + + I  + + + + + I  M + M + + + + + + + + + +  

+ M + + M + M M M + + + + M M + + M + + M + + M +  

X 


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  
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TABLEB2 
Individual Animal Tumor Pathology of Female Mice in the 18-Month  Dermal Study of p-Nitrophenol: 160 mgkg 
(continued) 

Number of Days on Study 

Carcass ID Number 

General Body System 
T i i u e  NOS 

Genital System 
ovary

Adenoma 
Uterus 

Leiomyoma 
Leiomyosarcoma 
Polyp stromal 
Sarcoma stromal 
Schwannoma malignant 
Cervix, fibroma 

Vagina 

Hematopoietic System 
Bone marrow 
Lymph node 
Lymph node, mandibular 
Lymph node,  mesenteric 
Spleen 

Hemangiosarcoma 
Thymus 

Integumentary System 
Mammary gland 

Adenocarcinoma 
Skin 
Skin, control 
Skin, site o f  application-no mass 

Musculoskeletal System 
Bone 

Nervous System 
Brain 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  
3 3 3 3 4 4 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  
1 1 2 2 2 5 6 2 2 2 2 2 2 4 5 5 5 5 5 5 5 5 5 6 6  

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4  
5 1 4 1 3 1 2 4 4 5 1 1 1 5 2 2 2 2 3 6 6 6 6 3 3  
4 4 1 0 8 9 6 1 8 0 5 6 1 1 1 5 8 9 2 3 6 7 8 4 7  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

+ 

+ + + + + + + + M + + + + + + + + + + + + + + + +  

X 

+ + + + + + + + M + + + + + + + + + + + + + + + +  

X 

X 
X X 

+ 

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + M + + + + + + + + + + + + + + + + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  


A 

M + M M M + + + + M M + + + + + + + + I + + + + +  


M + M M M + + + + + + + + + + + + M + M + + + + M  


. . . . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  




I 

GeHniacaU system 
ovary

Adenoma 
Uterus 

Leiomyoma 
Leiomyoyrcoma 
Polyp stromal 
Sarcoma stromal 
Schwannoma malignant 
Celvbr, fibroma 

Vagina 

IH[emrabo~ieuicsystem 
Bone marrow 
Lymph node 
Lymph node, mandibular 
L p p h  node,  mesenteric 
Spleen 

Hemangiosarcoma 
Thymus 

Iaa*umeUUacalrgr system 
Mammary gland 

Adenocarcinoma 
Skin 
Skin, control 
Skin, site o f  application-no mass 

5 5 5 5 5 5 5 5 5  
5 5 5 5 5 5 5 5 5  
6 6 6 6 6 6 6 6 6  

4 4 4 4 4 4 4 4 4  
3 4 4 5 5 6 6 1 1  
9 0 2 7 9 0 9 1 3  
1 1 1 1 1 1 1 1 1  

+ + + + + + + + +  
+ + + + + + + + +  

x 

x 


+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + + + + + + + +  
+ + M + + + + + +  


+ + + + M + + + +  


+ + + + + + + + +  
+ + + + + - + + + +  
+ + + + + + + + +  

+ + + + + + + + +  

+ + + + + + + + +  

Total 
Tissues/ 
Tumors 

1 

58 

1 


58 

1 

1 

1 

3 

2 

1 

1 

59 

59 

59 

5 1  
59 

1 


46 


41 

1 


59 

59 

59 


59 

59 
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TABLEB2 
Individual Animal Tumor Pathology of Female Mice in the 18-Month Dermal Study of p-Nitrophenol: 160 mgkg 
(continued) 

Number of Days on Study 

CarcassID Number 

Respiratory System 
Lung 

Alveolar/bronchiolar adenoma 
Alveolar/bronchiolar carcinoma 

NOW 

Trachea 

Special Senses System 
Eye
Harderian gland 

Adenoma 

~ ~~~ 

Urinary System 
Kidney 
Urinary bladder 

Systemic Lesions 
Multiple organs 

Lymphomamalignant histiocytic 
Lymphomamalignantmixed 

0 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 5 5 5 5 . 5 5 5 5  
8 0 1 4 5 5 6 6 7 7 7 7 7 8 8 9 9 0 0 0 0 0 1 2 2  
4 5 1 3 4 8 3 8 0 3 5 5 5 0 6 2 7 0 4 7 8 9 . 7 1 4  

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4  
3 8 4 4 5 5 2 5 6 3 2 2 5 4 2 3 5 6 7 4 7 3 6 4 6  
3 0 6 3 6 2 7 5 4 1 2 4 3 5 3 6 8 2 8 9 2 0 5 4 1  

' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

. . . . . . . . . . . . . . . . . . . . . . . . .  

X X 


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


+ 
+ 
X 


. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + M + + + + + + ' + + + + + + + + + + + + +  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 


X 
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T m m  I2 

I I~CJMCJM~OUh8ma0U ~umorr  of urine ng-mmh ~ e m s a ~ 
~a~mo~qgy~emsaue ice 	 ~unncnyoffp-~iumphenon:nm rn-
(continued) 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  
WllndbU' Qff D a y  h d ) '  3 3 3 3 4 4 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

1 1 2 2 2 5 6 2 2 2 2 2 2 4 5 5 5 5 5 5 5 5 5 6 6  

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4  

@an- IID Wllnm,kr 	 5 7 4 7 3 7 2 4 4 5 7 7 7 5 2 2 2 2 3 6 6 6 6 3 3  

4 4 1 0 8 9 6 7 8 0 5 6 7 1 1 5 8 9 2 3 6 7 8 4 7  
1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

Esapimbq syrraemm
Lung 	 . . . . . . . . . . . . . . . . . . . . . . . . .  


Alveoladbmnchiolar adenoma 	 X X X 
Alveolar/bmnchiolar carcinoma X X  X X 

Nose . . . . . . . . . . . . . . . . . . . . . . . . .  
Trachea + + + + + + + + + + + + + + . + M + + + + + + + + +  

Special E-kmses syuem 
Eye
Harderian gland 

Adenoma 

UdImaq S y k m  
Kidney . . . . . . . . . . . . . . . . . . . . . . . . .  
Urinary bladder M + + + + + + + M + + + + + + + + + + + + + + + +  

s J ' S k d C  kdQnnS 
Multiple organs . . . . . . . . . . . . . . . . . . . . . . . . .  

Lymphoma malignant histiocytic 
Lymphomamalignantmixed 
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TABLEB2 
IndividuallAnimalTumorPathologyofFemaleMice in the 18-Month Dermal Study ofp-Nitmphenol: 160  mglkg 

Total 
Tissues/ 

Tumors 

59 
6 
5 

59 
58  

1 

2 
2 

59 
56 

59 
1 
1 


(continued) 

Number of Days on Study 

Carcass ID Number 

Respiratory System 
Lung 

Ahmlarbronchiolar adenoma 
Ahreolarbronchiolar carcinoma 

Nose 

Trachea 


Special Senses System 
Eye
Harderian gland 

Adenoma 

Urinary System 
Kidney 
Urinary bladder 

Systemic Lesions 
Multiple organs 

Lymphoma malignant histiocytic 
Lymphoma malignant mixed 

5 5 5 5 5 5 5 5 5  
5 5 5 5 5 5 5 5 5  
6 6 6 6 6 6 6 6 6  

4 4 4 4 4 4 4 4 4  
3 4 4 5 5 6 6 7 1  
9 0 2 7 9 0 9 1 3  
1 1 1 1 1 1 1 1 1  


+ + + + + + + + +  
X 


X 

+ + + + + + + + +  
+ + + . + + + + + +  

+ 
x 


+ + + + + + + + +  
+ + + + + + + + +  

+ + + + + + + + +  



bIlRg:&"Yh~/bllVJ~chklh~hkOnnQIUQa 
Overall ratesa 7/60 (12%) 8/60 (13%) 8/60 (13%) 6/60 (10%) 
Adjusted ratesb 16.7% 22.3% 19.9% 18.0% 
Terminal rates' 4/35 (11%) 2/26 (8%) 5/33 (15%) 3/27 (11%) 
First incidence days 438 449 446 454d )Life table tests P=0.476N P=O.360 P=O.479 P=0.609N 
Logistic regression testsd P=O.403N P=O.491 P=O.50 P=0.501N 
Cochran-Armita e testd P=O.407N5Fisher exact test P=O.50 P=O.50 P=0.5ON 

Lung: Aveolar/bmnnchiolar Carcinoma 

Overall rates 4/60 (7%) 0/60 (0%) 4/60 (7%) 5/60 (8%) 

Adjusted rates 11.4% 0.0% 9.0% 18.5% 

Terminal rates 4/35 (11%) o m  (0%) 1/33 (3%) 5/27 (19%) 


eFirst incidence (days) 552 0 - 427 552 ( T )  
Life table tests P=O.154 P=O.lOSN P=O.631 P=O.338 
Logistic regression tests P=O.205 P=0.106N P=0.632N P=O.338 
Cochran-Armitage test P=O.rn 
Fisher exact test P=0.059N P=O.641N P=O.500 

Lunng: Alveola~/bmnnchiolrarAdenoma or Carcinoma 
Overall rates 11/60 (18%) 9/60 (15%) 12/60 (20%) 11/60 (18%) 
Adjusted rates 27.4% 24.1% 28.8% 35.1% 
Terminal rates 8/35 (23%) 2/26 (8%) 7/33 (21%) 8/27 (30%) 
First incidence (days) 438 449 427 454 
Life table  tests P=O.366 P=0.589N P=O.473 P=O.395 
Logistic regression tests P=O.475 P=0.426N P=O.517 P=O.576 
Cochran-Armitage test P = O . 4 6 6  
Fisher exact test P=0.404N P=O.500 P=0.593N 

Lung: Pllvmlar/bronchiolar Carcinoma or A d e n o ~ p " ~ ~ ~Carcinoma 
Overall rates 4/60 (7%) 1/60 (2%) 5/60 (8%) 5/60 (8%) 

Adjusted rates 11.4% 2.4% 11.9% 18.5% 

Terminal rates 4/35 (11%) o m  (0%) 2/33 (6%) 5f27 (19%) 

First incidence (days) 552 ( T )  497 427 552 (T>

Life table tests P=O.191 P=0.260N P=O.486 P=0.338 

Logistic regression tests P=O.250 P=0.211N P=O.516 P=O.338 

Cochran-Amitage test P=O.249 

Fisher exact test P=O.l82N P=O.500 P=O.50 


Uhnans: Stromal Polyp 
Overall rates 4/60 (7%) 2/60 (3%) 6/60 (10%) 1/60 (2%) 

3.7%14.3% 10.4% Adjusted rates 6.5% 
Terminal rates 
First incidence (days) 
Life table tests 
Logistic regression tests 
Cochran-Armitage test 
Fisher exact test 

3/35 (9%)
463 
P=0.277N 
P=0.231N 
P=0.235N 

1/26 (4%) 
5 0  
P=0.448N 
P=0.359N 

P=0.340N 

2/33 (6%) 
401 
P = O . 3 6 8  
P=O.375 

P=O.372 

1/27 (4%) 
552 (r)
P=0.245N 
P=0.186N 


P=0.182N 
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TABLEB3 
Statistical Analysis of Primary Neoplasms in Female Mice in the 18-Month Dermal Study 
of p-Nitrophenol (continued) 

Vehicle Control . 40 mg/kg 80 msntg 160 mg/kg 

Uterus: Stromal Sarcoma 
Overall rates 1/60 (2%) 2460 (3%) 1/60 (2%) 3/60 (5%)
Adjusted rates 2.0% 5.9% 3.0% 9.1% 
Terminal rates OB5 (0%) 1/35 (4%) 1/33 (3%) 1D7 (4%) 
First incidence (days) 475 482 552 (T) 517 
Life table  tests P=O.461 P=O.218 P=O.754 P=O.283 
Logistic regmsion tests P=O.502 P=O.240 P=O.762 P=O.305 
Cochran-Armitage test P=O.238 
Fisher exact test P=O.500 P=0.752N P=O.309 

Uterus:Stromal Polyp or Stromal Sarcoma 
Overall rates 5/60 (8%) 4/60 (7%) 7/60 (12%) 4/60 (7%) 
Adjusted rates 12.2% 12.2% 17.1% 12.6% 
Terminal rates 3/35 (9%) 2/26 (8%) 3/33 (9%) 2/27 (7%) 
First incidence (days) 463 482 401 517 
Life table tests P=0.556N P=0.615N P=O.375 P=0.586N 
Logistic regression tests P=0.495N P=0.513N P=O.383 P=0.505N 
Cochran-Armitage test P=0.500N 
Fisher exact test P=0.500N P=O.381 P=0.500N 

All Organs: Hemangiosarcoma 
Overall rates 0/60 (0%) 1/60 (2%) 3/60 (5%)  3/60 (5%)
Adjusted rates 0.0% 1.9% 8.5% 11.1% 
Terminal rates O B 5  (0%) o m  (0%) 1/33 (3%) 3/27 (11%) 
First incidence (days) 450 545 552 ( T )-
Life table tests P=O.O79 P=O.121 P=O.500 P=O.O52 
Logistic regression tests P=O.126 P=O.494 P=O.M7 P=O.O79 
Cochran-Armitage test P=O.o68 
Fisher exact test P=O.122 P=O.122 P=O.Soo 

All Organs: Malignant Lymphoma (Histiocytic, Lymphocytic,  Mixed, or Undifferentiated Cell Type) 
Overall rates 4/60(7%) 2/60 (3%) 5/60 (8%) 2/60 (3%) 
Adjusted rates 9.4% 4.0% 13.8% 4.0% 
Terminal rates X45 (6%) o m  (0%) 3/33 (9%) 0/27 (0%) 
Firsi incidence (days) 507 373 449 463 
Life table  tests 
Logistic regression tests 
Cochran-Armitage test 
Fisher exact test 

All Organs: Benign Neoplasms 
Overall rates 
Adjusted rates 
Terminal rates 
First incidence (days) 
Life table  tests 
Logistic regression tests 
Cochran-Armitage test 
Fisher exact test 

P=0.408N 
P=0.371N 
P=0.368N 

15/60 (25%)
34.1% 

9/35 (26%) 
370 
P=O.380 
P=O.484 
P=O.479 

P=0.391N 
P=0.333N 

P=0.340N 

10/60 (17%)
28.8% 
4 m  (15%) 
449 
P=0.372N 
P=0.194N 

P=0.184N 

P=O.487 
P=0.505 

P=os00 

15/60 (25%) 
34.8% 
8/33 (24%) 
401 
P=O.554 
P=O.579 

P=0.583N 

P=0.379N 
P=0.338N 

P=0.340N 

14/60 (23%) 
37.5% 
7/27 (26%) 
411 
P=O.489 
P=0.500N 

P=0.500N 



AM organs: Mal ipma ~ e o p l m ~ m ~  

Overall rates (13%)13/6016/608/6017/60 (28%)
(22%)(27%) 
Adjusted rates 30.9% 18.2% 36.0% 46.6% 
Terminal rates 8135 (23%) 1126(4%) 7/33(21%) 
First incidence (days) 

(37%) 

Life table tests P=O.O70 P=0.3oNP=O.140 P=O.331 
L q i i t i c  regression  tests P = O . W  P=O.l&NP=O.259 P=O.349 
Whran-Armitage test  P = O . M  
Fisher exact test P=0.168N =0.335PP=O.264 

N l  O~ams:Benign and Malignant Neoplasms 
Overall rates 25/6016/60 28/6026/60(42%) (27%)(43%)(47%) 

427 373 375 
10/27 
463 

52.0% 39.9% 56.8% Adjusted rates63.9% 
Terminal rates 14/35 (40%) 5 R 6  (19%) (39%) (52%)13/33 14/27 
First incidence (days) 120 375 401 411 
Life table tests P=O.152 P=0.228NP=O.273 P=O.356 
Logistic regression tests P=O.218 P=0.058NP=O.500 P=O.317 
Cochran-Armitage test P=O.217 
Fisher exact test P=0.062NP=O.500 P=O.357 

bT, Terminal sacrifice 
Number of neoplasm-bearing animaldnumber of animals examined. Denominator is number of animals examined microscopically 
for adrenal gland, bone marrow, brain, clitoral gland, epididymis, gallbladder (mouse), heart, kidney, larynx, liver,  lung, nose, 
ovary, pancreas, parathyroid gland, pituitary gland, preputial gland, prostate gland, salivary gland, spleen, testes, thyroid gland, 
and urinary bladder, for other tissues,  denominator is number o f  animals necropsied. 
Kaplan-Meier estimated neoplasm incidence at the end o f  the study after adjustment for intercurrent mortality 
Observed incidence at  terminal kill 
Beneath the "Vehicle  Control" column are the P values associated with the trend test. Beneath the dosed group incidence are 
the P values corresponding to pairwise comparisons between the controls and that dosed group. The life table analysis regards 
neoplasms in animals dying prior to terminal k i l l  as  being  (directly or indirectly) the cause of death. The logistic  regression 
tests regard these lesions as nonfatal. The Cochran-Armitage and Fisher exact tests compare directly the overall incidence rates. 
For all tests, a negative trend or a lower incidence in a dose group is indicated by PI. 

e Not applicable; no  neoplasms  inanimalgroup 
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TABLEB4 

Summary of the Incidence of Nonneoplastic Lesions in Female  Mice in the 18-Month  Dermal Study 
off p-Nitrophenol' 

Disposition Summary 
Animals initially in study 60 60 60 60 
Enrly deaths 

Accident 1 
Moribund 20 27 22 25 
Natural deaths 5 7 5 7 

survivors 
Terminal sacrifice 35 26 33 27 

Animals examined microscopically 60 60 60 59 

Alimentary System 

Intestine large,  cecum 

Gallbladder 

Esophagus 
Amyloid deposition 

Cyst 

Polyarteritis 
Amyloid deposition 

(59) 

(56) 

(59) 

1 (2%) 

1 (2%) 

3 (5%) 

(55)  

(53) 

(58)
1 

1 

(2%) 

(2%) 

Intestine large,  rectum 
Polyarteritis 
Edema 
Amyloid deposition 

Intestine large,  colon 

Amyloid deposition 
Intestine small, duodenum 

Amyloid deposition 

Edema 
Amyloid deposition 

Intestine small,  ileum (57)  

(56) 

(55) 

23 

45 

(41%) 

(79%) 

(58)
1 (2%)
3 (5%)  

(60) 

(57) 

(54)
1 (2%) 

41 (68%) 

16 (28%) 

2 (3%) 

(56) 

1 

1 

1 

( 5 5 )  

(52) 

(58) 

37 

19 

(2%) 

(2%) 

(2%) 

(67%) 

(37%) 

Mucosa, inflammation, focal 
Hyperplasia, lymphoid 

Amyloid deposition 
Intestine small,  jejunum 

Hyperplasia, focal 
Hematopoietic cell proliferation 
Clear cell  focus 
Angiectasis, focal 
Amyloid deposition 

Liver 

1 (2%) 

(60) 

(54) 

37 (62%) 

30 (56%) 

1 (2%) 

1 (2%) 

(60) 

(56)
20 (36%) 

27 (45%) 

1 

(59) 

(54) 

33 

28 

1 
1 

(2%) 

(56%) 

(52%) 

(2%) 
(2%) 

Centrilobular, hypertrophy 
Necrosis, focal 
Necrosis 
Inflammation, chronic, focal 
Infiltration cellular, lymphocyte, focal 

Hemorrhage, focal 
Mesentery 

2 

21 

(3%) 

(35%) 
1 (2%) 

(2) 

6 (10%) 

24 (40%) 23 (39%)
1 (2%)
3 (5%)
1 (2%) 

1 (100%)
(1) 

Polyarteritis 1 (50%) 



AUimemhv System (continued) 
Pancreas (60) (59)

Edema 1 (2%)
Focal cellular change 1 (2%) 3 (5%) 
Necrosis, focal 
Polyarteritis 1 (2%) 
Acinus, amyloid deposition 1 (2%)
Acinus, hypertrophy, focal 6 (10%)
Interlobular, edema 14 (23%) 15 (25%) 

Salivary glands (60) (59)
Amyloid deposition 32 (53%) 32 (54%) 
Inflammation, chronic 1 (2%) 
Inflammation, suppurative, focal 1 (2%) 
Interlobular, edema 8 (13%) 11 (19%) 

Stomach, forestomach (60) (59)
Ulcer 1 (2%)
Submucosa, inflammation, subacute 1 (2%)

Stomach, glandular (60) (59)
Amyloid deposition 1 (2%) 3 (5%)
Necrosis 
Epithelium, vacuolization cytoplasmic 
Mucosa, degeneration 2 (3%) 
Mucosa, necrosis, focal 1 (2%) 

, 

@ ~ “ Q v ~ s . c M ~ ~  System 
. Heart (60) (60) (60) (59)

Amyloid deposition 37 (62%) 35 (58%) 33 (55%) 31 (53%) 

Fibrosis 1 (2%)

Inflammation, acute 1 (2%)

Necrosis, focal 1 (2%)

Polyarteritis 
 3 (5%) 1 (2%)
Atrium, inflammation, suppurative 1 (2%)
Atrium, thrombus 6 (10%) 5 (8%) 3 (5%) 3 (5%)
Myocardium, inflammation, 

suppurative, focal 1 (2%) 

ErmdlarBiaae System 

AdIW” gland (60) (59) (60) (59)


Capsule, 56 (93%) (92%) (97%) (92%)hyperplasia 54 58 54 

Corticomedullary junction, 


amyloid deposition 37 (62%)
 40 (68%) 31 (52%)  33 (56%) 
Corticomedullary junction, hemorrhage 2 (3%) 1 (2%) . 
Corticomedullary junction, pigmentation 37 (63%) 34 (58%) 38 (63%) 33 (56%)
Corticomedullary junction, vacuolization 

cytoplasmic 6 (10%) 9 (15%) 5 (8%) 5 (8%)
Adrenal gland, cortex 

Amyloid deposition 
(60) (59) (60) (59)

1 (2%)

Fibrosis, focal 1 (2%)

Hematopoietic cell proliferation 2 (3%)

Hypertrophy, focal 2 (3%) 1 (2%)

Necrosis 1 (2%) 
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TABLEB4 
Summary of the Incidence of Nonneoplastic Lesions in Female Mice in the 18-Month Dermal Study 
off p-Nitrophenol (continued) , 

Emdocrine System (continued) 
Adrenal gland,  medulla (59) (59)

Hyperplasia, focal 1 (2%)
Parathyroid gland (30) (24

Amyloid deposition 15 (50%) 8 (33%) 
Cyst 1 (3%)

Pituitary gland (54) (55)
Necrosis 1 (2%) 
Pars distalis,  cyst 2 3(4%) (5%) 
Pars distalis,  hyperplasia, focal 1 (2%) 3(6%) 

Thyroid gland (58) (56) (58)
Amyloid deposition 26 (45%) 22 (39%) 17 (29%) 
Inflammation, acute 1 (2%)
Inflammation, chronic 2 (3%) 1 (2%) 2 (3%)
C-cell, hyperplasia 1 (2%)
Follicle, dilatation 7 (12%) 6 (11%) 10 (17%)
Follicular cel l ,  hyperplasia 8 (14%) 5 (9%) 9 (16%) 

General Body System 
Tissue NOS (1)

Granuloma 1 (100%) 

Genital System 
ovary (60) (57) (0) (58)

Abscess 1 (2%) 1 (2%) 
27 (45%) . 30 (52%)Amyloid deposition 	 20 (33%) 21(37%) 

14 (25%) '16 (27%) 10 (17%)Atrophy 	 13(22%) 
Congestion 	 1 (2%) 

1396 (10%) (22%)10 (18%) (15%)cyst
Hematocyst 2 	 (4%) 1 

(5%)3
(2%)
(5%)Hemorrhage 2 (3%) 3 1 (2%) 

Bilateral, hemorrhage 1 (2%) 1 (2%) 

Follicle, cyst 1 (2%) 

Periovarian tissue, cyst 13 (22%) 9 (16%) 8 (13%) 11 (19%) 


Uterus (60) (58) (60) (58)  
Abscess 1 (2%) 1 (2%) 
Amyloid deposition 3 (5%) 2 (3%) 1 (2%) 1 (2%) 
Angiectasis, focal 1 (2%) 

Congestion 1 (2%) 

Hemorrhage 1 (2%) 

Hyperplasia 1 (2%) 

Celvix, cyst 1 (2%) 

Cervix, hypertrophy 1 (2%) 1 (2%) 

Cervix, inflammation, subacute 1 (2%)

Endometrium, hyperplasia,  cystic 55 (92%) 57 (98%) 58 (97%) 56(97%) 

Myometrium, degeneration 1 (2%) 




(%SP) LZ 

(%SI E 
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(6s) 
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TABLEB4 
Summary of the Incidence of Nonneoplastic Lesions in Female Mice in the 18-Month Dermal Study 
~t'p-Nitrophenol(continued) 

Vehicle Control 

Intdgumentary system (continued) 
Skin, control 

Exudate 
Hyperkeratosis 
Dermis, inflammation, chronic 
Subcutaneous tissue, edema 

Skin, site of  application-no mass 
Acanthosis 
Exudate, focal 
Hyperkeratosis 
Ulcer 
Dermis, inflammation, chronic 
Subcutaneous tissue. edema 

Musculoskeletal System 
None 

Nervous System 
Brain 

Hemorrhage, focal 
(60) 

Thalamus,mineralization, focal 15 (25%) 

Respiratory System 
Lung 

Congestion 
Hemorrhage 
Infiltration cellular, lymphocyte, focal 
Inflammation, chronic, focal 
Alveolar epithelium, hyperplasia, focal 
Alveolus, infiltration cellular, histiocyte, 

focal 
Artery, amyloid deposition 
Interstitium, inflammation, chronic 

Nose 
Exudate 
Inflammation, chronic 1 (2%) 
Inflammation, suppurative 
Glands, hyperplasia, focal 
Nasolacrimal duct, inflammation, 

suppurative 
Septum, amyloid deposition 

Special Senses System 
Ear (2)


Bilateral, ulcer 1 (50%) 
Eye

Anterior chamber, hemorrhage 

40-


9 (15%)

9 (15%) 


(60) 


17 (28%) 


(60)

3 

2 


9 

1 


2 


5 
(59) 

1 


80 mgfltg 

2 (3%)

2 (3%) 


, . .  

(60)

1 (2%) 

9 (15%) 


(60)

4 (7%) 


14 (23%) 


2 (3%)

1 (2%)

1 (2%)


(60) 


1 (2%) 


1 (2%) 


. . 

160 mgfltg 

(59) 

1 (2%) 


9 (15%) 

(59)

1 (2%) 


1 (2%)

1 (2%)

7 (12%)

6 (10%) 


( 5 9 )  

13 (22%) 


(59)
2 (3%)

2 (3%) 


4 (7%)

1 (2%) 


6 (10%) 


7 (12%) 

(59)

1 (2%) 




(%E) z 

(%Z) I 
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GENETICTOXICOLOGY 

SALMONELLAPROTOCOL 
Testing was performed as reported by Haworth et af .  (1983). p-Nitrophenol was sent to  the laboratory 
as a coded aliquot from Radian Corporation (Austin, ?x). p-Nitrophenol was incubated with the 
Salmonella typhimuhm tester strain (TA100,  TA1535, TA1537, TA98) either in  buffer or S9 mix 
(metabolic activation enzymes and cofactors from Aroclor 1254-induced male Sprague-Dawley rat or 
Syrian hamster liver) for 20 minutes at 37" C prior to the addition o f  soft agar supplemented with 
Z-histidine and d-biotin, and subsequent plating on minimal glucose agar plates. Incubation continued 

..for an additional 48 hours. 

Each trial consisted of triplicate plates of concurrent positive and negative controls and o f  at least five 
doses of p-nitrophenol. High dose was limited by  toxicity. All trials were repeated. 

A positive response in this assay is defined as a reproducible, dose-related increase in histidine-
independent (revertant) colonies in  any one strain/activation combination. An equivocal response is 
defined as an increase in revertants which  was not dose-related, not reproducible, or o f  insufficient 
magnitude to support a determination of  mutagenicity. A response is considered negative when no 
increase in revertant colonies is observed following chemical treatment. 

CHINESEHAMSTER OVARYCELLCYTOGENETICS ASSAYS 
Testing was performed as reported by Galloway et af .  (1985, 1987) and is presented briefly  below. 
p-Nitrophenol was sent to  the laboratory as a coded aliquot from Radian Corporation (Austin, TX).. 
p-Nitrophenol was tested in cultured Chinese hamster ovary (CHO) cells for induction of sister 
chromatid exchanges  (SCE) and chromosomal aberrations (Abs) both in the presence and absence of 
Aroclor 1254-induced male Sprague-Dawley rat liver S9 and cofactor mix. Cultures were handled under 
gold lights to prevent. photolysis o f  bromodeoxyuridine-substituted DNA. Each trial consisted of 
concurrent solvent and positive controls and o f  at least three doses of p-nitrophenol; the high' dose was 
limited by toxicity. 

In the  SCE test without S9, CHO cells  were incubated for  26 hours with p-nitrophenol in McCoy's 5A 
medium supplemented with 10% fetal bovine serum, f-glutamine (2mM), and antibiotics. 
Bromodeoxyuridine (BrdU) was added 2 hours after culture initiation. After 26 hours, the. medium 
containing p-nitrophenol was removed and replaced  with fresh medium containing BrdU and Colcemid, 
and incubation was continued for 2 hours. Cellswere then harvested by mitotic shake-off, fixed; and 
stained with Hoechst 33258 and Giemsa.  In the SCE test with  S9,cells were incubated with 
p-nitrophenol, serum-free medium, and S9 for 2 hours. The medium was then removed and replaced 
with medium containing BrdU and no p-nitrophenol, and incubation proceeded for an additional 
26 hours, with  Colcemid present for the final 2 to 3 hours. Harvesting and staining procedures were the 
same.as for cells treated without S9. For the SCE test, because significant chemical-induced cell  cycle 
delay was-seen, incubation time was lengthened to  ensure a sufficient number o f  scorable cells. 

In the Abs test without S9,  cells were incubated in McCoy's 5A medium  with p-nitrophenol for 
19 hours; Colcemid  wasadded and incubation continued for 2 to 3 hours. The cells were then . 
harvested by mitotic shake-off, fmed, and stained with  Giemsa.. For the Abs test with  S9, cells were 
treated with p-nitrophenol and S9 for 2 hours, after which the treatment medium was removed and the 
cells incubated for 19.5 hours .in  freshmedium,withColcemid present for the final 2  to 3 hours. Cells, 
were harvested in the same manner as for the treatment without S9. The harvest time for the Abs test 



137 

was based on the cell cycle information obtained in the  SCE test: because cell  cycledelaywas 
anticipated, the incubation period was extended  from the standard 10 to 12 hour period. 

Cells were selected for scoring on  the basis o f  good morphology and completeness of  karyotype 
(21 f 2 chromosomes). A 1  slides were scored blind and those from a single test were read by the same 
person. For the SCE test, usually 50 second-division metaphase cells were scored for frequency of SCE 
per cell from each dose level;  usually 1 0  first-division metaphase cells were scored at each dose level 
for the Abs test. Classes o f  aberrations included simple (breaks and terminal deletions), complex 
(rearrangements and translocations), and other (pulverized  cells, despiralized chromosomes, and cells 
containing 10 or more aberrations). 

Statistical analyses were conducted on both the slopes o f  the dose-response curves and the individual 
dose points. An SCE frequency  20% above the concurrent solvent control value was chosen as  a 
statistically conservative positive  response. The probability o f  this level of difference occurring by 
chance at  one dose point is less than 0.01; the probability for such a chance occurrence at two dose 
points is less than 0.01. Abs data  are presented as percentage o f  cellswith aberrations. As with SCE, 
both the dose-response curve and individual dose points were statistically  analyzed. A statistically 
significant (P.<O.O5) difference for one dose point and a significant trend (PcO.015) was considered weak 
evidence for a positive response (+w); significant  differences for two or more doses indicated the trial 
was positive (+) (Galloway et al., 1987). 

DROSQPHIU ~ROTOCOL 
The assays for induction o f  mutations were performed as described  in Zimmering et al. (1985). 
p-Nitrophenol was supplied as  a coded aliquot from Radian Corporation (Austin, TX). Initially, 
p-nitrophenol was  assayed in the sex-linked  recessive lethal (SLRL) test by feeding for three days to 
adult Canton-S wild-type  males no more than 24 hours old at  the beginning of treatment. Because no 
response was obtained, p-nitrophenol was retested by injection into adult males. 

To administer p-nitrophenol by injection, a glass Pasteur pipette was drawn out in a flame to a 
microfine filament and the  tip was broken off to allow  deliveryof the test solution. Injection was 
performed either manually, by attaching a rubber bulb to  the other end of the  pipette and forcing 
through sufficient solution (0.2 to 0.3 pL) to slightly distend the abdomen of the fly, or by attaching the 
pipette to a microinjector which automatically delivered a calibrated volume. Flies were anesthetized 
with ether and immobilized on  a strip o f  double stick tape; p-nitrophenol was injected into  the thorax 
under the wing with the aid of a dissecting  microscope. 

. -. . 

Toxicity tests were performed to set concentrations of p-nitrophenol  at a level which would induce 30% 
mortality after 72 hours of feeding or 24 hours after injection, while keeping induced sterility at an 
acceptable'level. For the SLRL test, oral exposure was achieved by allowing Canton-S males 
(10 to 20flies per vial) to feed for 72 hours on a solution o f  p-nitrophenol in 5% sucrose. In the 
injection experiments, 24- to 72-hour-old Canton-S males  were treated with a solution of p-nitrophenol 
dissolved in 0.7%  NaCl and were allowed to recover  for 24 hours. Exposed males were mated to three 
Busc females for 3 days and given  fresh females at 2-day intervals to produce three matings of 3, 2, and 
2 days; sample sperm from  successivematingswere treated at successively earlier post-meiotic stages. F, 
heterozygous females were allowed to mate with their siblings and were then placed  in individual vials. 
F,daughters from the same parental male were kept together to identify  clusters. (A cluster occurs 
when a number o f  mutants from a given  male result from a single spontaneous premeiotic mutation 
event, and is identified when the number o f  mutants from that male exceeds the number predicted by a 
Poisson distribution). Presumptive lethal mutations were identified as occurring in  vials containing no 
wild-typemales after 17 days; these were retested. The feeding and injection experiments combined 
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resultedin the testing o f  over 5,OOO treated and 5,OOO controlchromosomes. The only exceptions: 
otmrred when the results o f  the first experiment  were clearly positive (induced frequency o f  recessive 

. 

.: 
. .  . , I . .  .

lethal mutations equal to or  greater  than 1%);  then, the second  trial was not run. 

Recessive lethal  data were analyzed by the normal  approximation to the -binomial  test (Margolin et,ul.,.,, 
1983). A test result was considered to be positive if the P value was less 'than 0101 and the mutation 
frequency in  the tested group was greater  than 0.10%, or  .if the P value was less than 0.05 and the . , 

frequency in the treatment  group was greater  than 0.15%. A test was considered to be inconclusive. if 
a) the P value was between 0.01 and 0.05 but the frequency in the  treatment group was between 0.10% 
and 0.15%, or  b) the P value was between 0.05 and 0.10 but the frequency in the treatment group was 
greater than 0.10%. A result was considered to  be negative if the' P value was greater  than O i l 0  or if 
the frequency in  the treatment group was less than 0.10%. . .  . . 

RESULTS 
p-Nitrophenol (10 to 3,333 pglplate) was not mutagenic  in Salmonella typhimurium. strains TA98; TA100, 
TA1535, or  TA1537 when  tested with a  preincubation protocol in the presence and  the absence .of ' 
Aroclor 1254-induced male Sprague-Dawley rat or Syrian hamster liver S9 (Haworth et al., 1983) , .' :  

(Table Cl). A weakly positive response was observed in one trial with strain TA98 in the presence o f  
hamster S9, but  it was not  repeatedin asecondtrial. In cytogenetic  tests with CHO cells, : 
p-nitrophenol did not induce  SCE, with or without  Aroclor 1254-induced male  Sprague-Dawley' rat liver 
S9 (Table (2). In the first trial  conducted with S9, a weakly positive response was observed at  .the 
highest nonlethal dose tested (500 pglmL),  but this response was not reproduced in a  second trial 
performed with higher doses o f  p-nitrophenol and the assay was concluded t o  be negative. 
p-Nitrophenol induced cell cycle delay and harvest times .had to be extended for most cultures t o  .ensure 
adequate numbers o f  cells for analysis. In the Abs test with CHO cells, p-nitrophenol was negative in- 
the absence of  S9, but with S9, a significant increase  in aberrations .was observed in each o f  two trials,  at 
concentrations which induced cell cycle delay (Table C3). p-Nitrophenol was negative for  induction of 
sex-linked recessive lethal  mutations in the germ cells o f  male Drosophila melanogaster administered 
p-nitrophenol by feeding (up to 7,500 ppm) or by injection (up  to 1,500 ppm)  (Table C 4 ;  Zimmering 
et al., 1985). 

.L 1 


. I . . .. _.I. 



TAnW 0 149 f 8.1 195 f 5.9 192 f 3.9 202 f 2.7 182 f 7.8 202 2 7.8 
10 149 f 16.3 184 f 4.6 192 f 6.1 
33 140 f 4.6 181 f 11.3 184 f 1.9 

1 0  116 f 7.1 172 f 11.5 185 f 3.4 216 f 9.9 182 f 17.6 221 f 11.7 
166 165 f 10.1 240 f 7.1 224 f 18.5 
333 103 f 4.5 156 f 7.5 198 f 6.8 264 f 10.1 205 f 0.7 249 f 7.8 
666 152 f 4.0 241 f 11.9 194 f 11.4 

104 f 7.8 144 f 9.1 179 f 3.2 142 f 11.5 182 f 14.3 157 =? 22.11 9 0 

Trial summary Negative Negative Negative Equivocal Negative Equivocal 
Positive control' 464 f 3.2 408 f 1.9 847 f 55.0 837 f 53.6 424 f 20.8 510 f 25.8 

TM535 0 8 f 2.0 10 2 1.5 11 f 2.5 12 f 2.0 10 f 1.5 10 f 2.1 
10 6 f 0.3 16 f 1.8 13 f 1.2 
33 11 f 1.8 8 f 1.5 9 f 1.5 

1 0  12 f 2.3 9 f 2.3 14 f 2.1 9 f 2.1 15 f 2.2 13 f 1.2 
166 8 f 2.0 9 +1 1.0 8 f 1.5 
333 5 f 2.0 7 f 1.2 9 f 1.5 6 f 1.2 16 k 1.7 10 f 3.2 
666 14 f 1.2 7 f 1.2 8 k 0.3 

7 f 2.2 2 2 0.3 10 f 2.1 5 f 0.3 10 f 1.9 6 f 0.91 1 0  

Trial summary Negative Negative Negative Negative Negative Negative 
Positive control 401 f 54.9 305 f 27.3 103 f 9.4 55 f 7.2 56 f 11.5 76 & 2.9 

TA1537 0 4 f 0.7 3 f 1.5 7 f 1.2 4 f 0.3 8 f 2.5 5 f 1.5 
10 8 f 2.7 12 f 0.6 7 =? 1.0 
33 5 f 1.2 6 f 2.3 8 f 1.2 

1 0  7 f 0.7 9 f 2.2 10 f 1.8 7 f 1.9 13 k 2.1 6 f 0.6 
166 8 f 1.2 11 =? 0.9 9 f 2.5 
333 9 f 2.6 11 f 2.7 22 f 5.5 9 f 1.5 10 f 3.5 9 f 1.2 
666 10 f 2.1 7 f 2.2 8 f 1.2 

d-11 f 1.8 7 f 2.0 15 f 3.8 	 14 f 3.2 1 f 1.01 9 0 

Trial summary Negative Negative Equivocal Negative Negative Negative 
Positive control 34 f 7.7 38 f 9.1 59 f 0.7 19 f 1.3 33 f 9.5 21 f 2.1 

TA98 0 16 f 2.4 17 f 4.1 22 f 3.8 23 f 1.7 26 f 2.0 25 f 0.9 
10 12 f 3.2 26 f 2.4 30 f 2.2 
33 14 f 1.2 26 f 7.0 27 f 1.5 
1 0  23 f 2.5 25 2 3.0 20 f 2.9 21 f 2.4 28 f 3.1 21 f 1.7 
166 25 f 6.0 19 f 5.5 23 f 2.3 
333 16 f 2.3 33 f 5.5 41 2 9.5 27 f 3.8 25 f 3.5 24 f 1.5 
666 27 f 4.7 27 f 4.4 21 f 5.9 

15 2 1.7 15 f 0.3 49 =? 2.0 19 f 2.2 33 f 4.7 14 +1 1.71 9 0 

Trial summary Negative Equivocal Weakly Positive Negative Negative Negative 
Positive control 226 2 7.0 216 f 11.9 674 f 32.6 346 f 38.0 209 f 9.8 209 f 15.1 

a 	 Studyperformed at Case WesternReserveUniversity.Thedetailedprotocol and these data are presented i n  Haworth e r  al. 
(1983). The solvent controlis 0 bg/plate dose. 
Revertants are presented as mean f the standard error from  three plates. 
2-Aminoanthracene was used on all strains in the Presence o f  S9. In  the absence o f  metabolic activation.

~ ~~~~ 

4-nitro+-phenylenediamine was tested on TA98, sodium azide was tested on TAlOO and TA1535, and 9-aminoacridine was 
, testedon TA1537. 
a 	 Toxic 
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TABLEC2 

Induction of Sister Chromatid Exchanges in Chinese Hamster Ovary Cells by p-Nitrophenol'
-

Compound 
Dose 

W m L )  
Total 
Cells 

No. of 
Chromo-

somes 
No. of 
SCEs 

scm 
Chromo-
some 

SCEs/ 
Cell 

Relative 
Hrs SCWChromo-

in B ~ Usome (%)b 

439 

Summary: Negative 
Trial 1 

Dimethylsulfoxide 50 1,016 5 2 8  0.51 10.6 26.0 

Mitomycin-C 0.001 50 1,016 583 0.57 11.7 26.0 10.42 
0.010 5 106 171 1.61 34.2 26.0 , 210.42 

p-Nitrophenol 0.167 50 1,014 558 0.55
 31.5' 5.8911.2 

31.5' 16.70 
0.500 50 1,019 618 0:60 12.4 


1.700 0 31.5' 

Trend: 2.619 
Probability: O . W d  

Summary: Negative 
Trial 2 

Dimethylsulfoxide 50 1,017 490 0.48 9.8 26.0 

Mitomycin-C 
0.010 
0.001 

5 
50 

104 
1,024 

219 
626 

2.10 
0.61 

43.8 
12.5 26.0 

26.0 
26.88 

, 337.06 

p-Nitrophenol 

25 
10 
5 

50 
50 
50 

1,002 
1,023 
1,017 

529 
529 
536 

0.52 
0.51 
0.52 

10.6 
10.6 
10.7 33.5' 

33.5' 
33.5' 

9.39 
7.33 
9.58 

Probability: 0.100 
Trend: 1.283 

+s9 
Trial 1 
Summary: Weak positive 

Dimethylsulfoxide 50508 


50 

1,016
 10.2 
 26.00.50 

Cyclophosphamide 0.4 
 1,023
0.75 

103 250 


774
 15.5 26.0 51.32 

2.0
 2.42
 5 
 50.0 26.0 385.44 


p-Nitrophenol 50 
167 
500 

1,700 

50 
50 
50 
0 

1,037 
1,028 
1,030 

500 
521 
620 

0.48 
0.50 
0.60 

10.0 
10.4 
12.4 

26.0 
31.5' 
31.5' 
31.5' 

-3.57 
1.36 
20.398 

Trend: 3.253 
Probability: 0.001 
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TABLEC3 
Induction of Chromosomal Aberrations in Chinese Hamster Ovary Cells by p-Nitrophenola 

-s9 +s9 
Dose Total No. of Abs/ Percent Dose Total No. of Abs/ Percent 

(IrglmL) Cells Abs Cell Cells (IglmL) Cells Abs Cell Cells 
with Abs with Abs 

Trial 1 - Harvest time: 21.5 hours Trial 1 - Harvesttime: 21.5 hours 
Summary:Negative Summary: Weak positive 

Dimethylsulfoxide Dimethylsulfoxide 
100 0 0.00 0.0 100 9 0.09 7.0, 

Mitomycin-C Cyclophosphamide 
0.040 
 100 2 0.02 2.0 7.500 100 1815.0 

13 0.13 8.0 

0.18 
2310.0 0.920.10 

p-Nitrophenol p-Nitrophenol 

48.0 37.500 25 50.063 50 

100 100 
250 100 

4.0 0.04 4 0.05 4.05 
0 0.00 0.0 

1,500 100 
1,750 100 

500 100 1 0.01 1.o 20 2,oc@ 11 0.55 30.0* 
1, o c @  0 2,500 0 

Trend: -0.267 Trend: 2.172 
Probability: 0.605b Probability: 0.015 

Trial 2 - Harvest time: 21.5 hours Trial 2 - Harvesttime: 21.5 hours 
Summary:Negative Summary:Positive 

Dimethylsulfoxide Dimethylsulfoxide 
100 2 0.02 2.0 22.0 

Mitomycin-C Cyclophosphamide 

100 0.02 

6.250 100 1110.0 
18 0.72 44.0 

0.11 0.12 12.00.0400 100 12 
28.00.0625 25 8 0.32 12.500 25 

p-Nitrophenol p-Nitrophenol 
8 0.08 5.0 100 100 0 0.00 0.0 1,250 100 

250.0 0.500.00 22.0. 
494.0 0.980.04 

750 0 2,Ooo 0 

Trend: 1.012 Trend: 6.042 
Probability: 0.156 Probability: O.OO0 

* Positive (P<O.O5)a Study performed atLittonBionetics,Inc. Abs = aberrations. A detailedpresentation of the  technique for detecting 
chromosomal aberrations is  found in Galloway et al. (1985, 1987). 
Significance of percent cells with aberrations tested by the linear regression trend test vs. log of the  dose 

1,500 50 250 100 0 
4 32.0. 1,750 50 500 100 
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COMPOUND-RELATED SKIN LESIONS IN 
SWISS-WEBSTER MICE 

ISWEEK STUDY SUMMARY 
Doses of  0, 21.9, 43.8, 87.5, 175, and 350 mg/kg p-nitrophenol in acetone were applied to the 
interscapular skin o f  male and female  Swiss-Webstermice on Monday,  Wednesday, and Friday. All 
males and 8/10 females receiving 350 m a g  and 3/10  males and 1/10 females  receiving 175 mgikg died 
prior to  the end of the study. All deaths, except one, were considered to be related to the 
administration o f  p-nitrophenol. Epidermal necrosis,  hyperplasia and hyperkeratosis, and skin 
inflammation were found in the 175 and 350  mgikgmales. 

Epidermal hyperplasia and hyperkeratosis and skin inflammation were observed  in the 350 mg/kg females 
(Table Dl). Epidermal necrosis was slight to moderate in  severity and was characterized by necrosis 
with indistinct, poorly stained cells  well delineated from  viable tissue by a peripheral zone of 
neutrophilic inflammatory cells. These lesions were focal and multifocal and extended into the dermis 
of all affected  animals. Epidermal hyperplasia  with hyperkeratosis ranged from minimal to ,marked in 
severity and were focal,  multifocal to diffuse. The epidermal hyperplasia was characterized by increased 
numbers o f  squamous cells  in all layers of the epidermis, greater than the normal 2 to 3 cell thickness. 
Epidermal hyperkeratosis was characterized by increased keratin on  the epidermal surface resulting in 
thicknesses greater than  that of the normal keratin layer; the keratin layer  isusuallyless than the height 
of the basal cell  layer o f  the skin. 

Inflammation o f  several types, ranging from minimal to marked  in severity, were focal, multifocal, and 
diffuse. The predominate features which occurred in  various combinations were mixed inflammatory cell. 
infiltrates of neutrophils, eosinophils, mast  cells, and lymphoid  cells usually loosely arranged deep  in. the 
dermis, cutaneous skeletal muscle, and adjacent subcutaneous tissue; accumulations of neutrophils at  the 
border o f  necrotic tissues; superficial suppurative epidermitis with fibrinosuppurative and necrotic 
exudate; and subepithelial fibrosis. 



Skin/epidermis. 
Hyperplasia 0 2 (2.O)b 1 (1.0) 0 
Hyperkeratosis 0 2 (2.0) 2 (1.0) 1(1.0) 

Skin 

Necrosis 
Inflammation 

0 
0 

0 
1 (4.0) 

1 (1.0) 
1 (1.0) 0 

0 

F@Ulibl@ 

Skin/epidermis 
Hyperplasia 2 (1.0) 3 (1.0) 1 (1.0) 5 (1.2) 
Hyperkeratosis 2 (1.0) 5 (1.0) 7 (1.0)* 7 (1.3)* 

Skin 
Inflammation 1 (1.0) 0 0 1 (2.0) 
Necrosis 0 0 0 0 

* Significantlydifferent (PSO.05) fromthecontrolgroup by Fisher'sexacttest 
0 0  PSO.01 
a 	 Tenanimalsexaminedforeachtissue 

Values in parentheses are average  seventy grades for affected animals;  seventy grade of 

5 (1.8)* 9 (2.1)** 
5 (1.8)* 7 (1.8)** 

2 (1.5) 7 (2.0)"" 
2 (2.5) 3 (3.0) 

3 (1.0) 7 (2.0)"I 

3 (1.0) 7 (2.1)" 


2 (1.0) 8 (2.4)** 

0 0 

l=minimal, 2=mild,  3=moderate. 
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. .  . ., . , . .CHEMICALCHARACTERIZATIONAND 
. ,

I r . . , , , . .

DOSE FORMULATION STUDIES 
 . .  I .., . .. . . .. 
. ,  ., I  I , . , . .  I 

. .  
< . *  . . '  . 

I .PIROCUREMENT AND CHARACTERIZATION . . 

p-Nitrophenol, manufactured byE.1. duPont de Nemours & Company, Incorporated (Wilmington,' DE), I 
was obtained  in one lot  (lot number 730). The bulk chemical was received by the study .laboratory for 
the 18-month  studies on July 19, 1984. Identity and purity analyses were Conducted by the analytical 
chemistry laboratory, Midwest Research  Institute (MRI; Kansas City, MO). Reports from MRI. o n ,  the 
analyses performed in  support o f  the p-nitroplienol studies are  on file at  the National  Institute ,of 
Environmental Health Men&. 

, 

. .  
,. , , .  . .  

The bulk  chemical, a buff to tan colored, flaked crystalline  solid, wis identified as p-nitrophenol by ,its '' 
melting point and by infrared,  ultraviolet, and nuclclear magnetic  resonance spectroscopy. All spectra 
were dnsistent with  those expected for the  structure and d t h  those reported in the literature for 
p-nitrophenol, as shown in Figures E l  and E2 (Sudtler.StundurdSpectra; 1976); 

Purity was evaluated by elemental analysis, watei analysis, potentiometric  titration, and chromatographic 
analyses. Potentiometric titrations of the phenolgroupand the nitro group wereperformed. The acidic 
phenol proton was titrated with 0.1 N t-butylammonium hydroxide in  isopropano1:methanol(9:l). The 
nitro group was reduced  first with exWs titanous  chloride, then back titrated with ferric  alum. 
Thin-layer chromatography (TLC) was performed on silica .gel plates with two solvent systems using 
p-nitrophenetole as a standard reference. The two solvent systems were ch1oroform:ethyl acetate:acetic 
acid (91:7:3) and diethyl  ether:hexanes (56:44). Visualization was achieved using ultraviolet (UV) light 
at 254 nm following treatment with Rhodamine B in 1%ethanol.Highperformanceliquid 
Chromatography (HPLC) was performed  with a pBondpak C,,column with two solvent systems: water 
with 1%adetic acid (30%, isocratic) and  methanol with 1%acetic acid (70%,  isocratic). UV detection 
was at 313 nm. 

The melting  point for p-nitropheriol w a s  determined to be from 110" C to 114.5" C, which was in 
agreement with melting point values of  113" C to 114" C  foundin the literature. Elemental analysis for 
carbon, hydrogen, nitrogen,  and oxygen were within the theoretical values for  p-nitrophenol., Water 
content o f  piriitrophenol was 0.58% as determined by Karl  Fischer analysis. Purity was 97.5% based on 
titration o f  the phenol group and 100.8% based bn titration o f  the nitro group.  Regardless of  the 
solvent system used for  TLC or HPLC, only one major spot or peak was detected, which suggested that 
no impurities were present within detectable limits. Based on  the purity analysis data the purity was 
estimated at  >97%. 

The analytical  chemistry laboratory found p-nitrophenol to be stable in bulk  form when stored for 
2 weeks at temperatures  up to 60" C. The study  laboratory stored  the bulk chemical  protected from 
light at 4" to 5" C. A sample o f  the bulk c h e m i d  was frozen and used as  reference for comparison in 
determining the amount of degradation o f  the bulk chemical throughout the %month studies. The 
buik chemical was analyzed by the study laboratoj  at  4-month  intervals until the study was terminate& 
no degradation .was detected. 

PREPARATIONAND ANALYSISOF DOSEFORMULATIONS 
Dose formulations for dermal application  were prepared by slowly adding the appropriate amount o f  
p-nitrophenol to acetone, Mallinckrodt analytical reagent  grade (lot number 2440KVEZ) obtained from 
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AmericanScientificProducts (Columbia, MD), and mixed by inversion (Table El). Since the dose 
volume was a  constant 100pL, the formulation  concentrations were changed over the course o f  the 
study to maintain the same mgkg body weight dose. Determination o f  the dose concentration was by 
flame-ionization gas chromatography using n-undecanol as the internal  standard and comparison to 
standard acetone solutions of  p-nitrophenol. Linear regression analysis o f  the ratio of  the p-nitrophenol 
peak to  the internal standard was used to calculate the calibration curve. Stability study  results from 
tlie analytidal chemistry laboratory  indicated that  dose formulations o f  p-nitrophenol were  stable for at 
1-t 3 weeks at room temperature protected from light. Once prepared, formulations were stored at 
-2do C in amber glass vials with Teflon@-lined  caps until the week of dosing; thereafter,  the 
fotmulations were kept at room temperature protected from light. Periodic analyses o f  the formulations 
foi.derma1 application were conducted by the .study laboratory and  the analytical chemistry laboratory 
throughout tlie studies (Table E2). The determined concentrations o f  the dose formulations  were 
consistently higher, but  within 10% o f  the target  concentrations. Samples submitted by the study 
laboratory for referee analysis were  within 5% of  the dose concentration determined by the referee 
laboratory (Table E3). 
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Infrared Absorption Spectrum of p-Nitrophenol 



Spectrum JXUA.5Ampi. 
Filter sec. 
RF Power- mG 

J L  A.

0 0  

Sweep _5min pTime Sample: 
Sweep 10ppm or HzWidth 
End o f  Sweep 9ppm or Hz 

d 

assignments 

Integration-Ratios 

(a) 1.16 
@) 1.92 

. . (c) 1.92 

eo 
e9 

P 

. .  
A 
D 

ce 0 

(0 
0 

z w 
3 

4 3 2 1 

- Nitrophenol Operator:Remarks: "Jb%Y 
Lot No.: 730 "Sidebands 3139/79Date: 
Batch No.: 01 Spectrum No.: 1120 

Solvent: Methanol -d4 (TMS) 



154 p-Nitrophenol, NTP ,TR 417 
. . . 

TABLEEl . .  . . . .
Preparation and Storage of Dose Formulations in the 18-Month Dermal Studies of p-Nitrophenol ' ;. 

. . .  

. ~" . . . . . . .  . . . .  " 


Preparation 

p-Nitrophenol was dissolved in the appropriate  amount of  acetone (analytical  reagent grade). Dose formulations were .prepared' 

every 2 weeks. 


. . . . . . .  _ , .....

Initial Concentrations 
0, :IO,u), and 40mg/mL , .  . 

Chemical Lot Number 
p-Nitrophenol: 730 , -. . . . . .
Acetone: 244OKVEZ 

Maximum Storage Time 
2 weeks . ,  

Storage Conditions 
Stored at -20" C inamber glass vials  with Teflon@-lined caps until the week o f  dosing, then  at room temperature.protected,from 
light 

1 : . .  

1 . .  :
I . . . . . .  
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31 October 1984 

31 October 1984 

24 December 1984 

20 February 1985 

17 April 1985 

17 April 1985 

12 June 1985 

7 August 1985 

2 October 1985 

2 October 1985 

4 December 1985 

22 January 1986 

19 March 1986 

19 March 1986 

2 November 1984 

13 November 1984b 

28 December 1984 

21 February 1985 

18 April 1985 

1 May 1985b 

13 June 1985 

8 August 1985 

3 October 1985 

17 October 1985b 

9 December 1985 

28 January 1986 

21 March 1986 

4 April 1986b 

10 

20 

40 


10 

20 

40 


10.4 

21.0 

41.6 


11.3 

23.0 

45.0 


12.32 

24.96 

49.20 


12.32 

24.96 

49.20 


12.76 

25.84 

51.36 


12.96 

26.32 

51.84 


13.04 

26.4 

52.48 


13.04 

26.4 

52.48 


13.36 

27.36 

53.76 


13.08 

26.64 

53.28 


13.64 

27.76 

54.72 


13.64 

27.76 

54.72 


10.0 

21.0 

40.8 


10.1 

21.1 

40.9 


10.9 

21.1 

43.6 


12.4 

24.9 

48.7 


13.4 

26.4 

50.3 


13.3 

26.2 

53.1 


13.6 

27.1 

52.8 


13.7 

27.8 

54.0 


13.2 

26.7 

53.1 


13.2 

26.6 

56.4 


13.9 

28.6 

55.4 


13.17 

27.21 

54.44 


13.74 

28.25 

55.90 


14.80 

30.59 

58.27 


0 

+5 

+2  

+1 

+6 

+2 


+5 

0 


+5 


+10 
+8 

+8 


+9 
+6 

+2 


+8 

+5 

+8 


+7 

+5 

+3 

+6 

+6 

+4 


+1 

+1 

+1 


+1 

+1 
+7 


+4 

+5 
+3 


+1 

+2 

+2  

+1 

+2 

+2 


+9 

+10 
+6 


a Results o f  duplicate analyses 
Animal mom sample 
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TABLEE 3  
Results of Referee Analysis of Dose Formulations for Mice in the 18-Month Dermal Studies 
of p-Nitrophenol 

DeterminedConcentration (rnp/rnL) . , 

Date Mixed Target Study RefereeConcentration 
Laboratorya Laboratoryb 

20 February 1985 11.3 	 12.4 11.9 * 0.1 
7 August 1985 51.84 	 52.754.0 0.7 


19 March 1986 27.76 	 28.3 27.8 * 0.3 

a 	 Results of  duplicateanalyses 
Results of  triplicate analyses 
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TABLEF1 
Ingredients of NIH-07 Rat and  Mouse Rationa 

Ingredientsb 

Ground #2 yellow shelled corn 
Ground hard winter  wheat 
Soybean meal (49% protein) 
Fish meal (60% protein) 
Wheat middlings 
Dried skim  milk 
Alfalfa meal (dehydrated, 17% protein) 
Corn gluten meal (60% protein) 
Soy oil 
Dried brewer's  yeast 
Dry molasses 
Dicalcium phosphate 
Ground limestone 
Salt 
Premixes (vitamin and mineral) 

a NCI, 1976; NIH, 1978 

. .  , 
L .  ' . 

p-Nitrophenol, NTP TR 417 

. , 

Percent by Weight 

24.50 
23.00 
12.00 
10.00 
10.00 
5.00 
4.00 
3.00 
2.50 
2.00 
1.50 
1.25 
0.50 
0.50 
0.25 

Ingredients were ground to pass  through a U.S. Standard Screen No. 16 before being  mixed. 

TABLEF2 
Vitamins and  Minerals in NIH-07 Rat and  Mouse Rationa 

Vitamins 
A 

D 3  
K 3  

d-a-TTocopheryl acetate 

Choline 

Folic acid 

Niacin 

&Pantothenic acid 

Riboflavin 

Thiamine 

BlZ 
Pyroxidine 
Biotin 

Minerals 
Iron 
Manganese 
Zinc 
Copper

Iodine 

Cobalt 


a Per ton (2,OOO Ib) o f  finished product 

Amount 

5,500,Ooo I U  
4,600,OOO I U  

2.8 g 
20,OOO IU 

560.0 g 
2.2 g 
30.0 g 
18.0 g 
3.4 g 
10.0g 

4;ooo Pg 
1.7 g 

140.0 mg 

120.0 g 
60.0 g 
16.0 g 
'4.0 g 
1.4 g 

. 0.4 g 

Source . <  

. :  

Stabilized vitaminA palmitate or acetate 
. .D-activated animal sterol 

Menadione 

Choline chloride . -. c . 

. . . .  . ,  . 

d-Calcium pantothenate 

Thiamine mononitrate 

Pyridoxine hydrochloride 
d-Biotin 

Iron sulfate 
Manganous oxide . , . 

Zinc oxide . .  

Copper sulfate ,. , 

Calcium iodate 
b b a l t  carbonate . . . .  

, .  

.. . 



Feed Analyses 

Nutrient 

Protein (% by weight) 

Crude fat (% by weight) 

Crude fiber (% by weight) 

Ash (% by weight) 


Amino Acids (% of total diet) 
Arginine 
*tine 
Glycine 
Histidine 
Isoleucine 
Leucine 
Lysine 
Methionine 
Phenylalanine 
Threonine 
Tryptophan 
'Qrcsine 
Valine 

]Essential Fatty Acids (% OF total diet) 
Linoleic 
Linolenic 

Vitamins 
Vitamin A (IU/kg) 
Vitamin D (IU/kg) 
a-Tocopherol (ppm) 
Thiamine (ppm) 
Riboflavin (ppm) 
Niacin (ppm) 
Pantothenic acid (ppm) 
Pyndoxine (ppm) 
Folic acid (ppm) 
Biotin (ppm) 
Vitamin B,, (ppb) 
Choline (ppm) 

Minerals 
Calcium (%) 

Phosphorus (%) 

Potassium (%) 

Chloride (a) 

Sodium (%) 

Magnesium (%) 

Sulfur (%) 

Iron ( P P 4  
Manganese (ppm) 
Zinc (ppm) 

Copper ( P P 4  

Iodine (ppm) 

Chromium (ppm) 
Cobalt (ppm) 

Mean f Standard 

Deviation 


22.11 2 0.52 
5.69 f 0.48 
3.37 2 0.25 
6.49 f 0.24 

1.308 f 0.606 
0.306 2 0.084 
1.150 f 0.047 
0.576 f 0.024 
0.917 f 0.029 
1.946 f 0.055 
1.270 f 0.058 
0.448 f 0.128 
0.987 f 0.140 
0.877 2 0.042 
0.236 f 0.176 
0.676-f0.098 
1.103 f 0.040 

2.393 f 0.258 
0.280 2 0.040 

9,522 k 2,503 
4,450 2 1,382 
37.95 k 9.41 
20.33 f 1.75 
7.92 f 0.87 

103.38 f 26.59 
29.54 f 3.37 
9.55 2 2.70 
2.25 f p.73 

0.254 f 0.042 
38.45 f 20.59 

3,089 k 308 


1.14 f 0.10 
0.92 f 0.03 

0.883 f 0.078 
0.526 2 0.092 
0.313 f 0.390 
0.168 f 0.010 
0.280 2 0.064 

360.54 f 100 

91.97 f 6.01 
54.72 f 5.67 
11.06 f 2.50 
3.37 f .0.92 

1.79 f 0.34 

0.681 2 0.14 

Range 

21.1-23.1 

4.7-6.4 

2.7-3.7 

6.1-7.0 


1.210-1.390 
0.1814.40 
1 . ~ 1 . 2 1 0  
0.5314.607 
0.8814.944 
1.850-2.040 
1.200-1.370 
0.36-0.699 
0.665-1.110 
0.824-0.940 
0.107-0.671 
0.564-0.794 
1.050-1.170 

1.830-2.570 
0.2104.320 

5,6UO-l5,OOO 
3,-,300 
22.5-48.9 
17.0-23.0 
6.10-9.00 
65.0-150.0 
23.0-34.0 
5.60-14.0 
1.80-3.70 
0.19432 
10.6-65.0 

2,400-3,430 

0.95-1.41 
0.874.99 

0.772-0.971 
O .W.635  
0.258-0.371 
0.151-0.181 
0.208-0.420 
255.0-523.0 
81.70-99.40 
46.10-64.50 
8.090-15.39 
1.52-4.13 
1.04-2.09 

0.490-0.780 

~ ~ ~~~~ 

Number of Samples 

18 

18 

18 

18 


8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 


7 

7 


18 

4 

8 


18 

8 

8 

8 

8 

8 

8 

8 

8 


18 

18 

6 

8 

8 

8 

8 

8 

8 

8 

8 

6 

8 

4 
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I . *  I ,  . 'TABLEF4 , .,( 
. .. . ,

1 . .Contaminant Levels in NIH-07 Ratand Mouse Ration ..., 1 .  . . . , , . ... . ,  . < ,...' ,  :.. 4' . 

Contaminants 
Arsenic (ppm) 
Cadmium (ppm) 

I f a d  (PPm) 

Merculy ( P P 4  

Selenium (ppm) 

Aflatoxins (ppb) 

Nitrate nitrogen (ppm 

Nitrite nitrogen (ppm)b 

BHA (PP& 
B H T  ( P P 4 "
Aerobic plate count (CFU/g)d 
Coliform (MPN/g)e'f 

E. coli (MPN/g)g 
Total nitrosamines (ppb)h 
N-Nitrosodimethylamine(pb)hfN-Nitrosopyrrolidine (ppb) 

Pesticide (ppm) 
U-BHC' 

P-BHC 

y-BHC 

6-BHC 

Heptachlor 

Aldrin 

Heptachlor epoxide 

IIDE 
DDD 

DDT 

HCB 

Mirex 

Methoxychlor 

Dieldrin 

Endrin 

Telodrin 

Chlordane 

Toxaphene 

Estimated PCBs 

Ronnel 

Ethion 

Trithion 

Diazinon 

Methyl parathion 

Ethyl paraJhion 

Malathion) 

Endosulfan I 

Endosulfan I1 

Endosulfan sulfate 


.0.74f 0.16 
CO.10 
0.55 k 0.27 

<0.05 
0.33 +- 0.09 
<5.0 

14.83 k 3.97 
0.13 f 0.10 
2.50 f 0.98 
1.83 f 1.04 

43,065 * 44,284 
19.89 k 56.0 
6.94'f9.63 
3.06 f 0.20 
7.39 k 3.66 * 
6.18 +- 3.40 
1.22 * 0.64 

<0.01 
<0.02 
<0.01 
co.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.05 
<0.01 
<0.01 
<0.01 
<0.05 
<0.1 
<0.2 
<0.01 
<0.02 
<0.05 
<0.1 

co.02 

<0.02 


0.11 k 0.16 

<0.01 

<0.01 

<0.03 


0.32-0:94 

0.14-1.32 

0.174.48 


2.80-19.0 
<0.10-0.50 
<2.00-5.00 
<1.00-4.00 
7,700-130,OOO 
<3.00-240 
< 3 . U 3 . 0  
<3.00-4.0 

3.80-16.0 
2.80-15.0 
1.00-3.40 

0.054.69 

. . 

. .. 

18 
18 
18 
18 
18 
18 
17 
18 
18 
18 
18 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 



TABLE lF4 
Con@minant ILQvds inNlIlH-0'7 Rat and MQUUSQRaUidprn (continued) 

For values l e s s  than the limit o f  detection, the detection limit is  given for the mean. 
lbo lots had values greater than 0.10ppm. The lot milled 10December 1984measured 0.50 ppm and  the lot milled 3April 1986 
measured 0.20 ppm. 
Source of contamination: soy oil and fish meal 
CFU = colony forming unit 

e 	 MPN = most probable number 
The mean, range, and  standard deviation include one o f  high value of 240 CFU obtained in the lot milled 14September 1984. 

g 	 One lot milled 14September 1984contained 4.0 MPN/g. 
AI values were  corrected for percent recovely. 
BHC = hexachlomcyclohexane or benzene hexachloride 

j 	 Seven lots contained more than 0.05 ppm. 
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TR. No. CHEMICAL TR No. CHEMICAL 

201 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 

231 
232 
233 
234 

235 
236 

237 
238 

239 
240 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
257 
259 
261 
263 
266 

267 
269 
271 
272 

2,3,7,8-Tetrachlorodibenzo-pdioxin(Dermal) 
1,2-Dibromo-3chloropropane 
Cytembena 
FD & C Yellow No. 6 
2,3,7,8-Tetrachlorodibemo-pdioxin(Gavage) 
1,2-Dibromoethane 
C.I. Acid Orange 10 
Di(2ethylhexyl)adipate 
Butyl Benzyl Phthalate 
Caprolactam 
Bisphenol A 
11-Aminoundecanoic Acid 
Di(2-Ethylhexy1)phthalate 

2,6-Dichloro-p-phenylenediamine 

C.I. Acid Red 14 
Locust Bean Gum 
C.I. Disperse Yellow 3 
Eugenol 
Tara Gum 
D8rCRedNo.9 
C.I. Solvent Yellow 14 
Gum Arabic 
Vinylidene Chloride 
Guar Gum 
Agar
Stannous Chloride 
Pentachloroethane 
2-Biphenylamine Hydrochloride 
Allyl Isothiocyanate 
Zearalenone 
D-Mannitol 
1,1,1,2-Tetrachloroethane 

Ziram 
Bis(2chloro-1-Methylethy1)ether 

Propyl Gallate 
Diallyl Phthalate (Mice) 
Trichlorethylene (Rats and Mice) 
Polybrominated Biphenyl Mixture 
Melamine 
Chrysotile Asbestos (Hamsters) 
L-Ascorbic Acid 
4,4’ -Methylenedianiline Dihydrochloride 
Amosite Asbestos (Hamsters) 
Benzyl Acetate 
2,4- & 2,6-Toluene Diisocyanate 
Geranyl Acetate 
Allyl Isovalerate 
Dichloromethane (Methylene Chloride) 
1,2-Dichlorobenzene 
Diglycidyl Resorcinol Ether 
Ethyl Acrylate 
Chlorobenzene 
1,2-Dichloropropane 
Monuron 
1,2-Propylene Oxide 
Telone II@(1,3-Dichloropropene) 
HC Blue No. 1 
Propylene 

273 Trichloroethylene (Four Rat Strains) 
274 Tris(2ethylhexyl)phosphate

275 2-Chloroethanol 
276 8-Hydroxyquinoline
277 Tremolite 
278 2,C-Xylidine ’ . ~ . .  

279 Amosite .,Asbestos 
280 Crocidolite Asbestos . 

281 HC Red No. 3 
,282 Chlorodibromomethane 

. .284 Diallylphthalate (Rats)

285 C.I. Red 9 Monohydrochloride 
Basic . ~ 

287 Dimethyl Hydrogen Phosphite 
, 

288 1,3-Butadiene 
289 Benzene 
291 Isophorone
293 HCBlue No. 2 . . , . . 

294 Chlorinated Trisodium Phosphate 
295 Chrysotile Asbestos (Rats)
2% Tetrakis(hydroxymethy1) phosphonium Sulfate & 

Tetrakis(hydroxymethy1) phosponium Chloride 
298Dimethyl Morpholinophosphoramidate 
299C.I.DisperseBlue 1 
300 3-Chloro-2-methylpropene 

301oPhenylpheno1 
3034-Vinylcyclohexene 
304 ChlorendicAcid 
305ChlorinatedParaffins (s,43%chlorine) 
306 Dichloromethane(MethyleneChloride) 
307EphedrineSulfate 
308 ChlorinatedPariffins(C12, 60% chlorine) 
309 DecabromodiphenylOxide 
310 Marine Diesel Fuel and JP-5 Navy Fuel 
311 Tetrachloroethylene(Inhalation) 
312 nButyl Chloride 
313 Mirex 
314MethylMethacrylate 
315OxytetracyclineHydrochloride 
316 1-Chloro-2-methylpropene 
317ChlorpheniramineMaleate 
318 AmpicillinTrihydrate 
3191,4-Dichlorobenzene 
320 Rotenone 
321Bromodichloromethane 
322PhenylephrineHydrochloride 
323DimethylMethylphosphonate 
324BoricAcid 
325 Pentachloronitrobenne 
326EthyleneOxide 
327Xylenes(Mixed) 
328 MethylCarbamate 
3291,2-Epoxybutane 
3304-Hexylresorcinol 
331Malonaldehyde, Sodium Salt 
3322-Mercaptobenzothiazole 
333 N-Phenyl-2-naphthylamine 
3342-Amino-5-nitrophenol 
335C.I.AcidOrange 3 

\ 

,: 
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. 
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7% No. CWIEMIICfi TR No. CWlEMIICfi 

335 Penicillin VK 374 Glycidol 
337 Nitrofurazone 375 Vinyl Toluene 
338 Erythromycin Stearate 376 Allyl Glycidyl Ether 
339 2-Amino4-nitrophenol 377 o-Chloroknzalmalononitrile 
340 Iodinated Glycerol 378 Benzaldehyde 
341 Nitrofurantoin 379 2-Chloroacetophenone 
342 Dichlorvos 386) Epinephrine Hydrochloride 
343 Benzyl Alcohol 381 LCarvone 
344 Tetracycline Hydrochloride 382 Furfural 
345 Rmrsone 335 Methyl Bromide 
346 Chlomthane 386 Tetranitromethane 
347 D-Limonene 387 Amphetamine Sulfate 
348 a-Methyldopa Sesquihydrate 3% Ethylene Thiourea 
349 Pentachlorophenol 389 Sodium Azide 
350 Tribromomethane 3w 3,3'-Dimethylknzidine Dihydmchloride 
351 p-Chloroaniline Hydrochloride 391 Tris(2chlomthyl) Phosphate 
352 N-Methylolacrylamide 392 Chlorinated Water and Chloraminated Water 
353 2,4-Dichlorophenol 393 Sodium Fluoride 
354 Dimethoxane 394 Acetaminophen 
355 Diphenhydramine Hydrochloride 395 Probenecid 
356 Furosemide 3% Monochloroacetic Acid 
357 Hydrochlorothiazide 397 C.I. Direct Blue 15 
358 Ochratoxin A 3 9  Titanocene Dichloride 
359 8-Methoqmralen 401 2,4-Diaminophenol Dihydrochloride 
3563 N,N-Dimethylaniline 402 Furan 
351 Hexachlomthane 403 Resorcinol 
352 4-Vinyl-1-Cyclohexene Diepoxide 405 C.I. Acid Red 114 
353 Bromaethane (Ethyl Bromide) 4% g-Butyrolactone 
3% Rhodamine 6G (C.I. Basic Red 1) 407 C.I. Pigment Red 3 
365 Pentaerythritol Tetranitrate 408 Mercuric Chloride 
3% Hydroquinone 409 Quercetin 
367 Phenylbutazone 410 Naphthalene 
368 Nalidixic Acid 411 C.I. Pigment Red 23 
359 Alpha-Methylbenzyl Alcohol 412 4,$'-Diamino-2,2'-Stilknedisulfonic Acid 
370 Benzofuran 413 Ethylene Glycol 
371 Toluene 415 Polysorbate 80 
312 3,3'-Dimethoxyknzidine Dihydrochloride 419 HC Hellow4 
373 Succinic Anhydride 

These NTP Technical Reports are available for sale from the National Technical Information Service, U.S. Department of Commerce, 
5285 Port Royal Road, Springfield, VA 22161 (703487-4650). Single copies of this Technical Report are available  without charge 
(and while supplies last) from the N T P  Central Data Management, NIEHS, P.O. Box 12233, MD AO-01, Research Triangle Park, NC 
27709. 
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