


FORFWORD 


The National Toxicology Program  (NTP) is made  up o f  four charter agencies o f  the U.S. Department o f  
Health and Human Services (DHHS): the National Cancer Institute (NCI), National Institutes o f  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 t o  the NIEHS. The NTP coordinates the  
relevant programs, staff, and resources from these  Public Health Service agencies  relating t o  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 Useo f  Animals. The prechronic 
and chronic studies were  conducted in compliance with Food  and Drug Administration (FDA) Good 
Laboratory Practice Regulations, and all aspectso f  the chronic studies were subjected to  retrospective 
quality assurance audits before being presented  for public review. 

These studies are designed and conducted t o  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 o f  
human exposure, level o f  production, and chemical structure.  Selection per 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 (703-487-4650). 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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C I  

CAS NO. 120-32-1 

ChemicalFormula:C13H,,CI0 MolecularWeight: 218.7 

Synonyms: 2-benzyl4chlorophenol, 4chloro-2-benzylphenol, 4chloro-2-(phenylmethyl)phenol, 4chloro-a-phenol-ocresol, pchloro-
o-benzylphenol, 2-hydroxydchlorodiphenylmethane 

Trade names: Bio-Clave, Chlorophene, Clorofene, Clorophene, Ketolin H, Nipacide BCPR, Prevent01 BPR,  Santophen I, Septiphene 

o-Benzyl-p-chlorophenol is an aryl halide biocide 
with widespread use in hospitals and households as 
a broad-spectrum germicide in disinfectant  solution$ 
andsoapformulationsfor general cleaning and 
disinfecting. Human exposure to o-benzyl-p-chloro-
phenoloccurs by absorption through the skinand 
mucousmembranes and by ingestion. Toxicity and 
carcinogenicity studies  were by administer- conducted 
ingo-benzyl-p-chlorophenol (approximately 97% 
pure)incornoil by gavage to male and female 
F344W rats and B6C3Fl mice for 16-days, 13-weeh, 
and 2-years. Clinical pathology parameters  were 
evaluatedduring the 2-year rat study. Genetic 
toxicity studies conducted in Salmonellawere 
typhimurium, cultured Chinese hamster ovary cells, 
W178Y mouse lymphoma cells, and  cultured human 
lymphoblast cells. 

n6-Irm STUDY IN ~ T S 
Groups o f  five male  and five female  rats were admin-
istered o-benzyl-p-chlorophenol in corn oil by gavage 
at doses o f  0, 62.5, 125, 250, 500, or 1,000 mgkg 
body weight 5 days a week over  a 16-day period. 
Two 1,OOOmg/kg female  rats died and these deaths 
wereattributedto chemical administration. The 
mean body weight gains o f  1,ooO mg/kg males and 

females were significantly lower than  those of  the 
controls. Clinical findings in 1,000 mgkg males and 
females included diarrheaandroughhaircoat. 
Absoluteandrelative kidney and liver weights o f  
250, 500, and 1,OOOmgkg males and 1,ooOmgkg 
females were significantly greater  than those o f  the 
controls.Absolute and relative thymus weights of 
500 and 1,OOO mgkg males and 250, 500, and 
1,000 mgkg females were significantly lower than 
those o f  the controls. At necropsy, dilatation o f  the 
cecum was observed in  maleandfemalerats; the 
incidence generally increased with dose. The dilated 
cecum o f  some dosed  rats had necrosis o f  the muco-
sal epithelium. Mild to  moderate nephropathy was 
observed in  all 1,OOOmg/kg male  and female rats. 
Minimal nephropathy occurred in one rat receiving 
62.5 mgkg, two ratseachfrom the 125 and 
250 mgkg groups, and seven rats  in the 500 mgkg 
groups. -The incidence  and severity o f  nephropathy 
increased with dose. 

116-DAY STUDY I N  MICE 
Groups o f  five male  and five female mice were 
administered o-benzyl-p-chlorophenol in corn oil by 
gavage at doses o f  0, 62.5, 125, 250, 500, or 
1,OOOmg/kg body weight 5 days a week over  a 16-day 
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period. Deaths occurred only in the 1,OOO mgkg 
groups, in which three males and  all females died. 
'Mean body weight gains of  dosed male and female 
mice were generally similar to those o f  the controls. 
Clinical findings in  male and female high-dose mice 
included roughhaircoatandpostural changes. 
Absoluteand relative liver weights o f  500 and 
1,OOO mgkg males and 500 mgkg females (the 
highest dose group o f  females surviving) were signif- 
icantly greater  than those o f  the controls. Necropsy 
findings included  dilatationof  the cecum. Nephrop- 
athy inand miceoccurred 1,OOO mgkg 500 
(500 mgkg, 2/10; 1,OOOmgkg, 6/10). 

I S W E E K  STUDY IN RATS 
Groups of  10 male and 10 female  rats were admin-
istered o-benzyl-p-chlorophenol in corn oil by gavage 
at doses o f  0, 30, 60, 120, 240, or 480 mgkg body 
weight 5 days a week for 13weeks. No  deaths were 
attributed to o-benzyl-p-chlorophenoladministra-
tion; however, 'the deaths o f  five male  ratswere' 

attributedto gavage trauma.  Mean body weight 
gains o f  all dosed rats weregenerally similar to those 
o f  the controls. Clinical findings included yellow-red 
staining o f  the urogenitalregionhaircoat o f  all 
dosed females. The albumin/globulin  ratios in 120, 
240, and 480 mgkg male  rats increased with dose 
and were the result o f  net decreases in total globulin. 
Administration o f  o-benzyl-p-chlorophenol caused no 
significant alterations  inhematologic or  urinalysis 
parameters.Absolute and relative kidney weights 
were significantly greater  and the absoluteand 
relative thymus weights 'were significantly lower in 
480 mgkg male  and female rats and in 240 mgkg 
female rats. No grosslesionsrelated to compound 
administration were observed at necropsy. Nephrop- 
athy o f  mild tomoderate severity occurred in 
480 mgkg male  and female 'rats and  in 240 mgkg 
male rats.' Few or  no lesions  occurred in other dosed 
rats and none occurred in controls. 

I3-WEEK STUDIES I N  MICE 
In the first 13-week study,  groups o f  10 male  and 
10 female mice were  administered o-benzyl-p-chloro- 
phenol in corn oil by gavage at doses o f  0, 30, 60, 
120,240, or 480 mgkg body weight 5 days a week for 
13weeks. Survival, mean body weight gains, and 
clinical findings o f  dosedanimalsweresimilar to 

those o f  thecontrols throughi3ut the study. The 
Pathology Working Group confirmed that  no micro- 
scopic lesions were observed that could definitively 
be associated with o-benzyl-p-chlorophenol  admin-
istration. On the basis o f  these findings, a  second 
13-week study was performed using higher doses. 

In the second 13-week study, groups o f  15 male and 
15female mice were  administered o-benzyl-p-chloro- 
phenol in corn  oil by gavage at doses o f  0,500,650, 
800,or 1,OOO mgkg body weight 5 days a week for  up 
to 13weeks. Fivemaleand five female mice from 
each group were evaluated after 2 weeks, with the 
remainder (up  to 10 per sex) evaluated at  the endo f  
the study. One 500 mgkg mouse, three 650 mgkg 
mice, 14 mice receiving 800,mgkg,  and 19 mice 
administered 1,OOOmgkg died-before the endof  the 
study. Mean body weight gains o f  dosed male. and 
female. mice .that ,received 500 or  800 mgkg were 
lower than  those o f  the controls..Absolute and 
relative liver weights o f  800 mgkg males  andall 
surviving dosed females were significantly greater 
thanthose o f  the controls.Absoluteandrelative 
kidney weights of  500,650, and 800 mgkg male mice 
were slightly lower than those o f  the controls, and 
those o f  .female' mice. were  similar to those of  the 
controls. The inciden'ce andseverity o f  nephropathy 
increased with timeandwithincreasing dose of 
o-benzyl-p-chlorophenol. Significant nep,hropathy 
was presentat alldoses,with mild nephropathy 
present at the 500 mgkg dose. Acute necrotizing, 
suppurative inflammationo f  the olfactory  epithelium 
was noted  in all dose groups, with severity increasing 
with dose. Th&elesionswereconsidered tobe 
directly related to. the caustic nature o f  o-benzyl-p-
chlorophenol following retrograde  exposureafter 
gavage, with the presence o f  foreign material likely 
due to retrograde  migration o f  the chemical. 

2-YEAR STUDY I N  RATS 
Groups of  80 male and 80 female rats were admin-
istered o-benzyl-p-chlorophenol in corn  oil by gavage 
5 days a week for 103weeks. The doses were 0,30, 
60,or  120 mgkg body weight for  male rats and0,60, 
120, or  240mgkg body weight for  female rats. After 
3 and 15 months, 7 t o  10 male and 8 to 10 female 
ratswereevaluatedfororgan weights and clinical 
pathology, andcontroland high-doseratswere 
evaluated for histopathology. 



$ U U 9 ~ V d y&” w@t!&$S9 and C ~ ~ ~ i 6 dFhdings 
Survival o f  dosed male and female ratswas similar to 
that o f  the controls.Mean body weights o f  dosed 
rats were generally similar to those o f  the controls. 
No chemical-related clinical findings were observed 
except yellow staining o f  the urogenital  areahair 
coatin dosed femalerats;staining was observed 
earlier in high-dose female rats. 

Pas&ho%ogyFindings 
Severe,time- and dose-related  nephropathy was 
observed in  male and female rats, occurring asearly 
as 3 months after the beginning of  chemical admin- 
istration (females). In male  rats dosed for as long as 
2 years, secondaryhyperparathyroidism developed, 
with parathyroid gland hyperplasia, mineralization o f  
the kidney and  glandularstomach,andfibrous 
osteodystrophyoccurringin the high-dose group. 
The severity o f  these lesions was greater in males. 
The kidney was the only organ  in which chemical- 
related increased incidences o f  neoplasms may have 
occurred. One renal  tubule adenoma occurred in a 
control male rat, one renal  tubule adenoma and one 
transitional cell carcinoma  occurred in high-dose 
femalerats,and one transitional cell carcinoma 
occurredinamid-dose female. One renal  tubule 
carcinoma was observed in  a high-dose male rat. 

2-YEAR STUDY IIN MIICE 
Groups of  70 male and 70 female mice were  admin-
istered o-benzyl-p-chlorophenol in corn oil by gavage 
at doses o f  0, 120,240, or 480 mg/kg body weight 
5 days a week for  103 weeks. Tenmaleand 9 or 
10 female mice were  evaluated after3 and 15 months 
for organ weights and histopathology; the remaining 
50 male and 50 female mice were  evaluated at the 
end o f  the study. 

Suwivak, Body Weigh&, land Clinical Findings 
Survival o f  high-dosemaleandfemale mice was 
lower than  thato f  the controls, which was associated 
in part with dose-related increases in the incidence 
and severity o f  nephropathy. The final mean body 

weights o f  all dosed males and mid- and high-dose 
females were lower than those o f  the controls. 
Chemical-related clinical findings included  emacia-
tion, abnormal posture, rough hair coat, and hypo-
activity. 

Puauhbfl.Pindings 
Nephropathyoccurredinmost dosed males and 
females, and the incidence and severity increased 
with time anddose. Fibrous osteodystrophyo f  bone, 
mineralization o f  the glandular stomach, and squa- 
mous hyperplasia o f  the forestomach  occurredin 
maleandfemale mice. In the standardevaluation, 
the combined incidenceo f  renal tubule adenoma and 
carcinoma was increased in 240 mgkg male mice. 
Six renaltubuleadenomasandthreerenaltubule 
carcinomas occurred in dosed  male mice. No renal 
neoplasms occurred in female mice. 

Due to  the marginal increase  in renal neoplasia, and 
the small size o f  renalneoplasms, an extended 
evaluation of  the kidney was conducted. No signif-
icantalterationin the neoplasm incidences were 
observed in female mice. However, a  dose-related 
increased trend o f  renaltubuleadenoma was 
observed in male mice. Combination o f  the extended 
evaluation with the original  evaluation resulted inan 
increased incidence o f  renal tubule adenomas inthe 
480mgkg males and an increased  incidenceo f  renal 
tubule adenomas or  carcinomas  in both the240 and 
480 mg/kg males. 

GENETK ToxIIeoJLocsu 
o-Benzyl-p-chlorophenol did not induce  gene muta-
tions in Salmonella typhimurium strains TA98, 
TA100,TA1535, or TA1537 and did not induce  sister 
chromatid exchanges or chromosomal  aberrations in 
culturedChinesehamster ovary cells. These tests 
were performed with and without  exogenous meta-
bolic activation (S9). Positive results were obtained, 
however, in  genemutation tests conducted with 
L5178Y mouse lymphoma cells and TK6 human 
lymphoblast cells in the absence o f  S9. 
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CONCLUSIONS 
Under the conditionso f  these 2-year gavage studies, 
there was no evidence of carcinogenic activity* o f  
o-benzyl-p-chlorophenol in male F344/Nrats receiv- 
ing 30, 6 0 ,  or 120 mgkg body weight. There was 
equivocal evidence ofcarcinogenic activity of  o-benzyl-
p-chlorophenol in female F344/Nrats based on  the 
occurrence of two rare  renal transitional cell carcino- 
mas. There was some evidence of carcinogenic activity 
of o-benzyl-p-chlorophenol  inmale B6C3Fl mice 
based on increased  incidenceso f  renal tubule adeno-
ma and  renal tubule adenoma or  carcinoma (com- 
bined). There was no evidence ofcarcinogenic activity 
of  o-benzyl-p-chlorophenol in female B6C3Fl mice 
receiving 120, 240, or  480 mghg. 

o-Benzyl-p-chlorophenol was nephrotoxic  formale 
andfemale F344/N rats  and B6C3F1mice. The 
severity of nephropathy was increased  in male and 
female rats and the incidence and severity of  neph-
ropathy was increased  in male and female mice. The 
incidence and severity o f  nephropathy increased with 
length o f  treatment. Other lesions  considered to  be 
associated with the nephropathy  and the secondary 
hyperparathyroidisminmalerats and in male  and 
female mice included fibrous  osteodystrophy and soft 
tissue mineralization. Increased incidences o f  squa-
mous cell hyperplasia o f  the forestomachwere 
observed in mice. 

* Explanation of  Levels of  Evidenceof Carcinogenic Activity is on page11. A summary o f  the Technical ReportsReviewSubcommittee 
comments and the public discussion on this Technical Report appears on page 13. 
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Summary of the 2-YearCarcinogenesis and Genetic Toxicology Studiesof o-Benzyl-p-Chlorophenol 
(continued) 

Genetic toxicology 
S a h n e l l a  tvphimwiwngene mutation: Negative in strains TA98,TA100, TA1535,and TA1537with and without S9 
Mouse lymphoma gene mutation: Positive without S9 
Human lymphoblast gene mutation: Positive without S9 
Sister chromatid exchanges 

Chinese hamster ovary cells in viao: Negative with and without S9  
Chromosomal aberrations 

Chinese hamster ovary cells in viao: Negative with and without S 9  



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  necessarily mean tha t  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 a n  examination of a l l  
available evidence, including animal studies such as those conductedby the NTP, epidemiologic studies, and estimates of  exposure. 
Thus, the actual determination of risk to humans  from chemicals found to be. carcinogenic in laboratory animals requiresa 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 
observed in each experiment: two categories for positiveresults (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 cannot be 
evaluated because of major flaws (inadequate study). These categories of interpretative  conclusions were first adoptedin June 1983 
and then revised in b4arch 1986 for use in the Technical Report series 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 following 
five categories is selected to  describe the findings. These categories refer to the strength of the experimental evidence and not to 
potency or mechanism. 

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

0 Someevidence of carcinogenic activity is demonstrated by studies tha t  are interpreted  as showing a chemical-related 
increased incidence of neoplasms (malignant, benign,or combined) in which the strength of the response isl e s s  than that 
required for clear evidence. 

0 Equivocal evidenceof carcinogenic activity is demonstratedby studies tha t  are interpreted as showinga marginal increase 
of neoplasms that may be chemical related. 

0 No evidence ofcarcinogenicactivityisdemonstrated by studies  thatareinterpretedasshowingnochemical-related 
increases in malignant or benign neoplasms. 

0 Inadequate study of carcinogenic activity is demonstrated by studies that,  because o f  major qualitative or  quantitative 
limitations, cannot be interpreted as valid for showing either  the presence or  absence o f  carcinogenic activity. 

'When a conclusion statement for a particular experiment is selected, consideration must be given to key factors t h a t  would extend the 
actual boundary of a n  individual category o f  evidence. Such consideration should allow for incorporation of scientific experience and 
current understanding of  long-term carcinogenesis studies in laboratory animals, especially for those evaluationst h a t  may be on the 
borderline between two adjacent levels. These considerations should include: 

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

isimpossible to identify  thedifference.Therefore,whereprogressionisknown to be a possibility,themostprudent 
course is to assume that benign neoplasms o f  those types have the potential to become  malignant; 

0 combining benignand mal ignant  tumor incidence knowno r  thought to  represent stages of  progression i n  the same organ 
or tissue; 

0 latency i n  tumorinduction; 
0 multiplicity in site-specificneoplasia; 
0 metastases; 
0 supporting information from proliferative lesions (hyperplasia)i n  the same site o f  neoplasia or i n  other experiments  (same 

lesion i n  another sex or species); 
0 presence or  absence of  dose relationships; 
0 statistical significance of the observed tumor increase; 
0 concurrent control tumor incidence as well as the historical control rate and variability f o r  a specific neoplasm; 
0 sulvival-adjusted analysesand false positive or  false negative concerns; 
0 structure-activity correlations;and 
0 in some cases, genetic toxicology. 
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NATIONAL TOXICOLOGYPROGRAM BOARD OF SCIENTIFIC COUNSELORS 
TECHNICAL REPORTS REVIEW SUBCOMMI'ITEE 

The members of the Technical Reports Review  Subcommittee who evaluated the draf t  NTP Technical Report on 
o-benzyl-pchlorophenol on December 1, 1992, 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 in reviewing NTP studies: 

l to ascertain that all relevant literaturedata have been adequately cited and interpreted, 
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C I  

CAS NO. 120-32-1 

ChemicalFormula:C,,H,,CIO MolecularWeight: 218.7 

Synonyms: 2-benzyl4chlorophenol, 4chloro-2-benzylphenol,4-chloro-2-(phenylmethyl)phenol, 4-chloro-a-phenol-o-cresol,p-chloro-
o-knzylphenol, 2-hydroxy-S-chlorodiphenylmethane 

Trade names: Bio-Clave,Chlorophene,Clorofene,Clorophene,Ketolin H, Nipacide BCPR, Prevent01 BPR, Santophen I ,  Septiphene 

CHEMICAL AND PwnrSICAIL PROPERTIES 
o-Benzyl-p-chlorophenol is awhite t o  lighttan o r  
pink crystal o r  flake. The melting point is 46.5"t o  
48" C and the boiling point is 160"t o  162"C (Merck 
Z n d a ,  1983). o-Benzyl-p-chlorophenol is essentially 
insolubleinwater,moderatelysolubleinacetone 
( 1 0  mg/mL), and freely soluble  in ethanol. 

USE AND HUJMAk EXPOSURE 
o-Benzyl-p-chlorophenol is a broad spectrum phenol-
ic aryl halide germicide used extensively  in hospitals 
andhouseholdsthroughout the UnitedStates in 
disinfectantsolutionsandinsoapformulations. 
Approximately 4 million pounds areused annually in 
the U.S., with the annualU.S. production estimated 
at  10 millionpoundsand the extent o f  potential 
humanexposureestimatedgreaterat than 
30,OOO workers (NIOSH, 1990). Humanexposure 
canoccur by absorption  throughtheskinand 
mucousmembranes or by ingestion. o-Benzyl-p-
chlorophenol applied at a concentration o f  10% o r  
greater is a  primaryirritanttoskinandmucous 

membranes. Prolonged exposure to  dilute solutions 
(0.03%) causes mild irritationonly cutaneous 
(Monsanto). 

E W R O N M E N T A L  hW"@T 
Disposal o f  o-benzyl-p-chlorophenol occurs primarily 
in municipal wastewater treatment plants, where bio-
degradation removes 95% of the o-benzyl-p-chloro-
phenol.Measuredinfluentandeffluentconcentra-
tionsfrom 1 6  sites in the  U.S. averaged 14.8 kg/L 
and 0.8pg/L (Werner et af., 1983). o-Benzyl-p-
chlorophenol is rapidly metabolized by  fish and  has 
a low potentialforbioconcentration in biota. 
Biodegradationandphotolysisaretheprincipal 
processes o f  o-benzyl-p-chlorophenol transformation 
intheenvironment; hydrolysis and  volatilization 
rates are insignificant. Biodegradation o f  o-benzyl-p-
chlorophenol occurs rapidly in systems such as river 
water, sewage, and  activatedsludge(Swisherand 
Gledhill, 1973);degradation occurs within 6 days in 
unacclimated river water, 1 day in sewage, and 8 t o  
24 hours in acclimated  sludge. 
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ABSORPTION, DISTRIBUTION,
METABOLISM,AND EXCRETION 
Experimental Animals 
o-Benzyl-p-chlorophenol metabolism anddistribution 
studies have been conducted in maleSprague-Dawley 
rats receiving a single oral  dose o f  either 69 or  
206 mg o-benzyl-p-chlorophenol  per kg body weight 
incornoil (Ridley et at!, 1986). o-Benzyl-p-
chlorophenol was rapidly eliminated  and extensively 
metabolized by male rats, with about half the radio-
activity eliminated  in the urine and half in  the feces 
5 days after dosing. Most of the 1 4 C  in the feces was 
unmetabolizedunabsorbed o-benzyl-p-and 
chlorophenol.Only 0.28% to 0.30% o f  the radio- 
activity remained  in the body 5 days after dosing; 
about half o f  this radioactivity was associated with 
the liver and kidney. The excretion o f  o-benzyl-p-
chlorophenol was biphasic, with an initial rapid 
phase possessing a half-life of  8 to  9 hoursanda 
slower phase with an estimated half-life o f  52 to 
140 hours. The majority o f  radioactivity in the urine 
(41% to 61%) was present  as sulfate and/or glucuro-
nideconjugates with sulfate estersas thepredom-
inantconjugate. Analysis o f  the urine and feces 
identified o-benzyl-p-chlorophenol and two metabo- 
lites with modified benzyl rings. 

Thedistributionand metabolism o f  o-benzyl-p-
chiorophenol were studied in a series o f  experiments 
involving its  administration via varying routes (Kao 
and Birnbaum, 1986). MaleF344ratswereadmin-
istered oral doses o f  10, 100, or 1,OOO mgkg o f  
['t]-labeied o-benzyl-p-chlorophenol dissolved in 
cdrn oil. At the 10 mgkg dose,  almostall the 
.radioactivity had 6een excreted in the  urine and f eds  
.after 3 days. Atadose o f  1.00mg/kg, the rate o f  
fecal excretion  decreasedand the rate of urinary 
excretion ikcreased54%.At the  1,OOOmg/kg dose, 
feci1 excretion was increased.  Despite differences in 
routes of  excretion, more  than92% o f  the radio- 
activity from  o-benzyl-p-chlorophenol was excreted in 
3 days by all.dosed rats. The increased proportion o f  
radioactivity from  o-benzyl-p-chlorophenol in the 
fees after oral exposure  indicated that ['4C]-labeled 
oibenzyl-p-chiorophenol was incompletely  absorbed. 

In a study o f  cutaneousabsorption, o-benzyl-p-
chlorophenol dissolved in acetone was applied t o  the 
skin at  a total dose o f  10 mgkg body weight (Kao 

andBirnbaum, 1986). Forstudies o f  biliary excre- 
tion,o-benzyl-p-chlorophenol was injectedintra-
venously at doses o f  5, 10, or 25 m@g body weight 
(Kao and 1986). intravenousBirnbaum, After 
administration o f  a 10 mg/kg dose, 88% o f  the dose 
was excreted in 3 days, but  when the  same dose was 
applied to  the skin, only 59% of the total dose was 
excreted in  thistimeperiod. Biliary excretion was 
affected by dose; excretion 6 hours after administra-
tion was 87% of  a 5 mgkg dose, 72% o f  a 10 mgikg 
dose, and 56% of  a 25 mgkg dose. The principal 
in vivo metaboliteswere glucuronyl conjugates o f  
o-benzyl-p-chlorophenol and hydroxyl-o-benzyl-p-
chlorophenol. Results o f  in vitro metabolism studies 
indicated that  microsomal oxidation and  glutathione 
and glucuronyl conjugation  weremajorroutes o f  
o-benzyl-p-chlorophenolmetabolism. The greatest 
concentrations o f  radioactivity from o-benzyl-p-
chlorophenol were in the  spleen, kidney, and liver. 

Humans 
N o  studies o f  the metabolism and  distribution of  
o-benzyl-p-chlorophenol in .humans  werefoundin 
the literature. 

TOXICITY 
Experimental Animals 
The oral LD, in rats has beenreportedas 
2,800 mgkg body weight (Monsanto).  When admin-
istered in corn oil by gavage to F344 ratsand 
B6C3Fl mice at doses  from 62.5 to  1,OOO mgkg body 
weight, o-benzyl-p-chlorophenol renalproduced 
lesions in rats  and mice in the higher dose  groups 
(Deskin ef aL, 1984). Rats were more sensitive to 
the nephrotoxic activity o f  o-benzyl-p-chlorophenol 
than mice. Renal lesions  consistent with nephrosis 
were observed in rats receiving 480 mg/kg  body 
weight o f  o-benzyl-p-chlorophenol for 13 weeks. The 
incidence and'severity of renal  lesions increased with 
increasing dose in rats  (Deskin et af., 1984). The 
effects o f  o-benzyl-p-chlorophenol treatment on the 
activity o f  drug-metabolizing enzymes in the liver and 
kidney of male F344 rats have been  studied (Kao 
ef al., 1986). Treatment increased cytochrome P-450 
activity and  decreased aryl hydrocarbon hydroxylase 
activity in liver and kidney microsomes. In the 
kidney, treatment o f  rats with o-benzyl-p-
chlorophenol increased cytochrome c reductase and 
uridine diphosphate glucuronyl transferase activity. 



In the kidney, the increases  intotalcytochrome 
P-450andglutathionewere minimal. Liver gluta- 
thioneconcentrationandglutathionetransferase 
activity were  unaltered by treatment with o-benzyl-p-
chlorophenol. La Via and La Via (1979) have 
reportedthatphenolic derivatives have some 
immunodepressive activity in mice. CBNJ male 
mice were exposed to a disinfectant detergent solu-
tion containing three phenolic derivatives including 
o-benzyl-p-chlorophenol (4.5%) by being housed in 
cages washed with dilute solutions o f  a disinfectant 
detergent (also containing5.0% o-phenylphenol and 
1.0% p-ten-amylphenol).  Aftera 4-week exposure, 
the mice experienced  depressed generationo f  plaque-
forming cells when exposed to sheep erythrocytes 
in vino. Thisdepression was moresevereafter 
exposures o f  as long  as 14 weeks. 

Humans 

o-Benzyl-p-chlorophenol used in excess o f  the recom- 
mended concentration as a disinfectant detergent for 
the cleaning o f  bassinets and mattresses in hospital 
nurseries has been linked t o  multiple cases o f  idio-
pathic ininfantshyperbilirubinemiahuman 
(Wysowski ef aL, 1978). Some infants  required 
exchange transfusions and  some had peak  bilirubin 
concentrations o f  23.9 to 42 mg/100 mL. The 
affected infants  had noother illness. After dis- 
infectant detergent use was discontinued,  idiopathic 
hyperbilirubinemia cases Neitherceased. acute 
hemolysis nor  hepatic dysfunction was determined  to 
be the cause o f  the jaundice. However, the results o f  
in vitro studies suggest that enzyme inhibition may 
have been  a factor. A significant inhibition o f  
hepatic bilirubin glucuronyl transferase activity was 
observed when detergentphenol (containing 
o-benzyl-p-chlorophenol) was added  atdilutions of 
1:128 or less to an in vitro assay system for the 
enzyme (Daum ef af., 1976). Signs and symptoms 
observed in human  patientsafteroverexposure to 
o-benzyl-p-chlorophenol have included sweating, 

thirst, nausea, diarrhea,abdominalpain, hyper-
activity, convulsions or  stupor, low blood  pressure, 
and dyspnea. 

&PRODUCJITVlE AND DIE\VIEILOPMEmAIL 
Tomenlrrr 
No published studies o f  the reproductive or develop- 
mental toxicity o f  o-benzyl-p-chlorophenol in experi- 
mental animals were found. No information on the 
reproductive or  developmental toxicity o f  o-benzyl-p-
chlorophenol in humans was found. 

CARCINOGENICIlrrr 
~ ~ W h & ? n & Q & 
hhQ&.S 

o-Benzyl-p-chlorophenol was negative as  a promoter 
o f  cutaneous neoplasms in mouse skin when tested 
at a  20%concentrationinbenzene. The initiator, 
0.3% 7,12-dimethylbenz(a)anthracene, was applied at 
a dose o f  75 pg/animal. The promoter was applied 
twice weekly andobservationsweremadefor 
21 weeks (Boutwell and Bosch, 1959). 

HuPPaans 
N o  published studies  relatedto the carcinogenicity o f  
o-benzyl-p-chlorophenol in humans  were found. 

GENETIC Tomenw 
Little data exist on o-benzyl-p-chlorophenol  mutage-
nicity. The compound did not induce gene mutations 
in Salmonellatyphimurium, with or without exoge- 
nousmetabolicactivation (S9) (Mortelmans et af . ,  
1986),but did induce  trifluorothymidine resistance in 
L5178Y mouse lymphoma and TK6 human lympho- 
blast cells without S9 (Caspary et af.,1988). 

STUDY ~ T I O N A I L E  
o-Benzyl-p-chlorophenol was nominated by the 
NationalCancerInstitutefortestingbecause of  
human exposure, chemical relationship to  the known 
neurotoxin hexachlorophene, and  as arepresentative 
o f  a biocide class (Johnson et af.,1984). 
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16-day studies  werepreparedonce;dosesfor thePROCUJWMENT AND 
13-week studies  were prepared once every 2 weeks C m M c c l r E R I ~ T I O NOF 
and discarded after  2 weeks; doses for the 2-year dP-~EN~-~-C.W~ORO~.WENO~ 


o-Benzyl-p-chlorophenol was obtainedin one lot 
(KM11195) from McKesson ChemicalCompany 
(Kansas City, MO).  Identity, purity, and stability 
analyses were  conducted by the analytical chemistry 
laboratory, Midwest Research  Institute (Kansas City, 
MO),and confirmed by the studylaboratory 
(Appendix H). 

The chemical,  white to pink flakes, was identified as 
o-benzyl-p-chlorophenol by infrared, nuclear magnet-
ic resonance, and  ultravioletbisible spectroscopy and 
gas chromatography. The melting  point was  46.5" t o  
48" C. The purity was found to be approximately 
97% by elemental analyses, Karl  Fischerwater 
analysis, nonaqueous  (phenol)titration, thin-layer 
chromatography,and gas chromatography.  Thin-
layer chromatography  indicated one major spot. Gas 
chromatographyindicated one majorpeakand 
impurities with combinedareas o f  up to 3.1% 
relative to the major peak. Stability studies  per-
formed atthe analytical chemistry laboratory 
indicated that o-benzyl-p-chlorophenol was stable  as 
a bulk chemical for  at least 2 weeks when protected 
from light at temperatures  up to25" C. The stability 
o f  the bulk chemical was monitored periodically at 
the study laboratory using gas chromatography, 
nonaqueoustitration,andultraviolet spectroscopy; 
no change in purity was observed. 

PREPAMTIION AND ANALYSIS 
OF DOSE F F O r n U M T I O N S  
Doseformulationswere byprepared mixing 
o-benzyl-p-chlorophenol with corn  oil(Table Hl) .  
The dose formulations were stored  at room  tempera-
ture in amber glass bottles  for up t o  2 weeks after 
the date o f  preparation. Details o f  preparation and 
storage o f  doseformulations are presented in 
Table H1. Dose formulation volumes for both  rats 
and mice were 5 mL/kg body weight. Doses  for the 

studieswerepreparedonce weekly and discarded 
after each week. No specialhandling was required 
during dosing. 

Stability studies o f  the 40 mg/mL corn  oil solutions 
were conducted by the analytical chemistry laboratory 
using gas chromatography. The study findings 
indicated that  the dose formulations were stable for 
2 weeks in the dark  at roomtemperatureand for 
3 hours exposed t o  air and light. Dose  formulations 
were analyzed onceduringthe 16-day studies, a 
minimum o f  three times  during the 13-week studies, 
and every 8 weeks during the 2-year studies.  All 
dose formulations for rats andmice were  within10% 
o f  the target concentrations throughout the studies 
(Tables H2 and H3). The peroxide levels o f  the corn 
oil vehicle were analyzed periodically by the study 
laboratoryandwerewithin the acceptable  limit o f  
10 mEq/kg. Results o f  periodicreferee analysis 
performed by the analytical chemistry  laboratory 
indicated agreement with the results obtained for rats 
and mice (Table H4). 

116-DAY STuDIEs 
MaleandfemaleF344Mratswereobtainedfrom 
Charles River Laboratories (Portage, MI); male and 
female B6C3Fl mice were  obtained from Frederick 
CancerResearch Center (Frederick, RID). On 
receipt, the rats were an average o f  33 days old  and 
the mice were an average o f  44 days old. The 
animals were quarantined for 19 (rats) or  21 (mice) 
days before  dosing began. During this time, five 
males and five females o f  each species wererandomly 
selected for parasite evaluation andgross observation 
for evidence o f  disease. 

Groups o f  five male  and five female  rats and mice 
were administered  o-benzyl-p-chlorophenol in corn 
oil by gavage at doses o f  0, 62.5, 125, 250, 500, or 
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1,OOOmg/kg body  weight 5 days a  week for 16 days. 
Clinicalfindingswererecorded daily. The animals 
were weighed at study initiation, day 7, and at the 
end of the studies. Details of the study design and 
animal maintenance are summarized in Table 1. 

A necropsy was performed on all rats andmice. The 
brain, heart, right kidney,  liver, lung,  right testis, and 
thymusfromallratsandmicewere weighed. A 
complete histopathologic examinationwas performed 
on all animals founddead o r  killed moribund during 
the study and all high-dose animals. Table1lists the 
tissuesandorgans examinedroutinely micro-
scopically. 

f3-WEEK STUDIES 
Maleandfemale F344M ratswereobtainedfrom 
Charles River Laboratories (Portage, MI); male and 
female B6C3Fl mice were obtained from Frederick 
CancerResearchCenter(Frederick,MD)for the 
first and second 13-week mouse studies. O n  receipt, 
the ratswereanaverage of  26 days old,  the first 
13-week study mice were an  average o f  40 days old, 
and the second 13-week study mice were an average 
o f  28 days old. The  rats were quarantinedfor 20 to 
23 days, the first 13-weekstudymice for 20 to 

findingswererecorded weekly. The animalswere 
weighed at  study initiation, weekly, and  atthe end o f  
the studies.Furtherdetailsofstudydesignand 
animal maintenance are summarized in Table 1. 

Urine was collected  duringweek 12 fromrats for 
urinalysis. A t  the  end o f  t he  13-week rat study and 
at  day 30 and the end o f  the first 13-weekmouse 
study, blood was collected  from the orbital sinus for 
hematologyprofilesandfrom the  vena cava for 
clinical chemistry evaluations. No clinical pathology 
evaluationswereperformed onthe miceinthe 
second 13-week study. The clinical pathology param-
eters measured are listed in Table 1. 

Neurobehavioral studies were performed o n  all  rats 
prior to the start o f  the 13-week study and immedi-
ately following week 13. The neurobehavioral tests 
conductedwerespontaneousmotor activity, grip 
strength,startleresponse,andanalgesia.Sponta-
neousmotor activitywas measuredusingamove-
mentdetectionapparatus.Eightdarkenedsound-
insulatinchamberswere used t o  houseindividual4
Plexiglas test cages. A ventilationfanwith baffled 
air intake and exhaust system was mounted in each 
cubicle and a 4-inch speaker  was used for delivery o f  
75 dBwhite noise. A U-shapedphotocellflight 

14 days before  dosing began. During this time, five source holder was placed  under the test cages and 
males and five females o f  each species were randomly photobeamdetectorunitswereinserted so that 
selected for parasite evaluation and gross observationinfrared photo beams6 cm apart passed through the  

22 days, and  the second 13-week study mice for 12 to 

for evidence o f  disease. A t  the end o f  the studies, 
serologic analyses were performed on five male  and 
five female  rats and mice using the protocols o f  the  
NTP Sentinel Animal Program (Appendix J). 

Groups of 10 male and 10 female rats were admin-
istered o-benzyl-p-chlorophenol in corn oilby gavage 
at  doses of 0,30, 6 0 ,  120, 240, o r  480 mg/kg body 
weight. Groups of 10 male and 10 female mice were 
administered o-benzyl-p-chlorophenol in corn o i l  by 
gavage a t  doses o f  0, 30, 60, 120, 240, o r  480 mgkg 
bodyweightin the first 13-weekmouse study. 
Fifteenmaleandfifteenfemale mice were  admin-
istered o-benzyl-p-chlorophenol in corn o i l  by gavage 
a t  doses of 0, 500, 650, 800, o r  1,OOOmg/kg body 
weightin the second13-weekmouse study. Five 
maleand five female  miceweredesignated for 
interim evaluations after2 weeks o f  chemical admin-
istration. Rats and mice were housed five per cage; 
waterandfeedwereavailable ad fibitunz. Clinical 

test cagejustabove the  cage floor. Animalmove-
ment inside the  cage interrupted these photo beams 
and was translated  into activity counts by modular 
signalprocessingequipment(CoulbournInstru-
ments). Counts were accumulated overthree contin-
uous 5-minute periods andthe  totals were printed on 
a 10-channel O n emicroprocessor-based printer. 
male o r  female from each dose group was tested at  
the same time so that there was no bias producedby 
order, timeo f  day, o r  other environmental variables. 
Gripstrength was measuredusingadeviceand 
procedure similar t o  that described by Meyer et af . ,  
(1979). Each animal was allowed to  grip a triangular 
ring with its forepaws and was pulled back along  a 
platform until its grip was broken.  While the back-
ward motion continued, the animal was allowed t o  
grasp a T-shaped bar with its hindpaws, then forced 
t o  release the bar by continued  pulling. The maxi-
mumstrainrequired to  break the  forelimband 
hindlimb grip was recorded  using Chatillin push-pull 
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strain gauges (Kew Gardens, NY). The average o f  
three valid measurements was taken  as the animal's 
score for either forelimb or hindlimb  grip strength. 
Startle response was measured using a  Responder IV 
Startle Response Monitor (ColumbusInstruments, 
Columbus, OH). Response measurement took place 
within an Industrial Acoustics sound-isolation cubicle 
equipped with light,  ventilationfan,and one-way 
viewing window. Four  independent startle platforms 
(transducers) were installed within the cubicle and 
separated by Plexiglas@ partitions.  Eachplatform 
hadatweeterloudspeakermountedoverheadfor 
delivery o f  a 4.5 kHz, 2 0  msec, 120  dB acoustic 
stimulus at pre-programmed intervals. The startle 
monitormeasuredandprinted theamplitudeand 
latency o f  startleresponsefor eachplatformsep-
arately. A pre-pulse, designed to producea brief 
hesitationin thespontaneous movement o f  the 
animal, was delivered 1.8 secondsprior t o  each 
startle stimulus;  during that time, the main stimulus 
was presented. Tenstartle stimuli  werepresented 
60 seconds apart. Sensitivity settings used were  pre-
adjusted to detect both increases and  decreases in 
startle reactivity. For the measurement o f  analgesia, 
animalswere placed on aheated (55' C)plate 
(TechnilabInstruments). Paw lick latency was 
recordedup to a maximum allowable period o f  
60 seconds. 

A necropsy was performed on all  animals except for 
mice in  the first 13-week study. The brain,  heart, 
right kidney, liver, lung, right testis, and thymus o f  
rats and mice were weighed. Tissues for microscopic 
examination were fxed and preserved in 10%  neutral 
buffered formalin, processed and trimmed, embedded 
in paraffin, sectioned to a thickness o f  5 pm, and 
stained with hematoxylin and eosin. A complete 
histopathologicexamination was performed on all 
animals. Table 1 lists the tissues andorgans 
routinely examined microscopically. 

2-YEArw STuDnEs 
SUudy Design 
Groups o f  80 maleand 80 female rats received 
o-benzyl-p-chlorophenolincornoil by gavage at 
doses o f  0,30,60, or 120 mgkg body weight (males) 
or 0, 6 0 ,  120, or  240 m@g body weight (females); 
groups o f  70 maleand 70 female mice received 
o-benzyl-p-chlorophenol in cornoil by gavage at 
doses o f  0, 120, 240, or  480 mgkg body  weight. A 

3-monthinterimevaluation was included in the 
2-year study design due  to earlier  discrepancies in the 
13-week studies. Eight to 10 rats and 9 or  10 mice 
per group were evaluated after3 months o f  chemical 
administration, 16 to 20 rats  and 9 or  10 mice per 
groupwereevaluatedafter15months,andthe 
remaining 50 to 55 ratsand mice per  groupwere 
evaluated at  the end o f  the studies. 

source and spcificauiom off Animans 
Male and femaleF344m rats and B6C3Fl mice were 
obtained from Frederick  CancerResearch Facility 
(Frederick, MD). Rats were  quarantined for10 days, 
and mice were  quarantined for 21 or  22 days before 
the beginning o f  the studies. During this time, five 
male and five female  rats and mice were  selected for 
parasite evaluation and gross observationo f  disease. 
Serology samples  were collected for viral screening. 
Rats were  approximately 44 days old  and mice were 
approximately 53 days old at  the beginning o f  the 
studies. The health o f  the animals was monitored 
during the studies  according to the protocols o f  the 
NTP Sentinel Animal Program (AppendixJ). 

Animan ~ainuenance 
Rats were  housed five per cage, and mice were 
housed individually. Feed and water were available 
ad libitum. Cages and  rackswererotated every 
2 weeks. Further details o f  animal maintenance are 
given in Table 1. Information on feed composition 
and contaminants is provided in Appendix I. 

cninican ~ ~ ~ a m i n a ~ i o n sand Pathonoa 
Animals were observed twice daily. Clinical findings 
wererecorded weekly. Animalswere weighed at 
study initiation, weekly for the first 13weeks, and 
monthly thereafter. Blood was collected  from the 
orbitalsinus o f  allrats atthe 3- and15-month 
interimevaluations to determine  hematologyand 
clinical chemistry parameters. Urine was collected 
from all rats at  the3- and 15-month  interim evalua-
tions for urinalysis. The clinical pathology  parame-
ters are listed in Table 1. Thebrain,heart, left 
kidney, right kidney, liver, lung,  righttestis, and 
thymus o f  rats and mice were weighed at  the3- and 
15-month interim evaluations. 

A complete necropsy was performed on all animals. 
At necropsy, all  organs and tissues wereexamined for 
gross lesions, and  allmajor tissues were fxed and 
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preserved in 10% neutral buffered formalin,  pro-
cessed and trimmed, embedded inparaffin, sectioned 
t o  a thickness o f  5 t o  6 pm, and  stained with hema-
toxylin and  eosinfor microscopic examination. 
Histopathologic examinations were performedon all 
tissues with grossly visible lesions. Tissues examined 
are listed  in Table 1. 

Microscopic evaluations were completedby the study 
laboratory pathologist, and the pathology data were 
enteredinto the Toxicology Data Management 
System. The microscopic slides, 

. 

paraffin blocks, and 
residual wet tissues weresent to the NTPArchive for 
inventory, slideblock match, and wet  tissueaudit. 
The slides, individual animaldata records, and 
pathology tables were evaluated by an independent 
quality assessment laboratory. The individual animal 
records and tables  were compared for accuracy, the 
slide and tissue  counts were verified, and the histo-
technique was evaluated. A qualityassessment 
pathologist reviewed the kidneys o f  male and female 
rats and mice for accuracy and consistency o f  lesion 
diagnosis. 

The quality assessment report  and slides  were sub-
mitted t o  the NTP PathologyWorking Group 
(PWG)chair,who reviewed the selectedslides o f  
tissues and any other tissues when a  disagreement in 
diagnosis between the laboratory and quality assess- 
ment pathologists existed. Representative examples 
o f  potentialchemical-related lesions included neo- 
plasms o f  the kidney o f  maleandfemalerats and 
mice, parathyroid gland o f  malerats, the pituitary 
gland o f  femalerats, and the adrenal gland, bone, 
heart,intestine, liver, and  stomach o f  maleand 
female mice. Examples of disagreements in diag- 
noses between the laboratory and quality assessment 
pathologist or lesions o f  general interest were pre-
sented by the chair to the PWG for review. The 
PWG consisted o f  the quality assessment pathologist 
and other pathologists  experienced in rodent toxico- 
logic pathology. This group examined the tissues 
without any knowledge o f  dose groups or previously 
rendered diagnoses. When the PWG consensus 
differed from the opinion of  the laboratory pathol-
ogist, the diagnosis was changed. Thus, the final 
diagnoses represent a o f  contractor pathol-consensus 
ogists and the PWG. Details o f  these review proce- 

dures have been  described, in part,by Maronpot and 
Boorman (1982) andBoorman et al. (1985). For 
subsequent analyses of  the pathology data,  the 
diagnosed lesions for each tissue type were evaluated 
separately or combined  accordingto  the  guidelines o f  
McConnell et aL (1986). 

Due to the small sizeo f  renal neoplasms, particularly 
renaltubuleadenomas,relative to  the size o f  the 
kidney, an extended  evaluation o f  the kidney was 
conducted. The paraffin blocks wereresectioned, 
andsectionsweretaken at a level at least 4 p m  
deeperthan the level o f  the original test section. 
The additional sections were taken (at approximately 
1 mm intervals  for rats,0.5 mm intervals  for mice) to  
obtain 3 or  4 additionalsectionsper kidney (6 t o  
8 additionalsectionsperanimal).Thisextended 
evaluation was conducted  in all animals from alldose 

groups where chemical-related
effects weresuspected, 

and in all  control and high-dose animals where no 

effect was originally observed. The contract patholo-

gist was asked t o  renderadiagnosis on all  prolif-


\ erativelesions observed in thesestep sections. 
Subsequently, a special step-section PWG examined 
representative hyperplastic lesions and all neoplasms 
identified. The final diagnosis  represented a consen-
sus o f  the contractor pathologist andthe  step-section 
PWG. In addition t o  the reporting o f  the  step-
section findings separately,  these data were combined 
with the  standardevaluation, with caretaken to  
avoid duplication o f  datathrougha slide-by-slide 
comparison. In the combination analysis, in cases 
where multiple hyperplasias were  identified,the  most 
severe lesion was assigned for  each animal. 

Statistical Methods 
Survival Analyses 
The probability o f  survival was estimated by the 
product-limit procedure o f  Kaplan and Meier (1958) 
and is presented in the form of  graphs.Animals 
were censored from the  survival analyses if they were 
found dead o f  otherthannatural causes;animals 
dying from naturalcauseswerenotcensored. 
Statistical analyses for  possible dose-related effects 
on survival used Cox’s (1972) method for testingtwo 
groups for equality andTarone’s (1975) life table test 
t o  identify dose-related  trends. All reported P values 
for the survival analyses are two sided. 
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&%CU%Q&iOpS Of h C i & n C e  
Theincidences o f  neoplasms or nonneoplastic lesions 
as presented in Tables Al, A 5 ,  B1,B5, C1, C 5 ,  Dl,  
and D4  are given as the number o f  animals bearing 
suchlesions at a specific anatomic  siteandthe 
number o f  animals with that site examined micro- 
scopically. For calculation o f  statistical significance, 
the incidences o f  mostneoplasms (Tables A 3 ,  B3, 
C 3 ,  and D3)  and all nonneoplastic lesions are given 
as the ratio of  the number o f  affected animals t o  the 
number o f  animals with the  site examined micro- 
scopically. However, when macroscopic examination 
was required to detect neoplasms in certain tissues 
(e&, skin, intestine, harderian gland, and mammary 
gland) before microscopic evaluation or when neo- 
plasms had  multiplepotentialsites o f  occurrence 
(e&, leukemia or lymphoma), the denominators 
consist o f  the number o f  animals on which a nec- 
ropsy was performed. 

hd$k Of ~&?Q~hZSpp8h C i d e p B C e S  
The majority o f  neoplasms in these  studieswere 
considered to be  incidental to  the cause of  death or 
not rapidly lethal.  Thus, the primary statistical 
method used was logistic regression analysis, which 
assumed that  the diagnosedneoplasmswere dis-
covered as  the result o f  death from an unrelated 
causeandthus did not affect the risk o f  death. In 
this approach, neoplasm prevalence was modeled  as 
a logistic function o f  chemical exposure  and time. 
Both linear and quadratic terms in time  were incor-
porated initially, and  the quadratic term was elim- 
inated if the quadratic  term did not significantly 
enhance the fit of  the model. The dosed  and control 
groups were compared on  the basis o f  the likelihood 
score test forthe regression coefficient o f  dose. This 
method o f  adjusting for intercurrent mortality is the 
prevalence analysis o f  Dinseand Lagakos (1983), 
further described andillustrated by Dime and 
Haseman (1986). Whenneoplasms are incidental, 
thiscomparison o f  the time-specific neoplasm 
prevalences also a o f  theprovides comparison 
time-specific neoplasm incidences (McKnight and 
Crowley, 1984). 

In addition  to logistic regression, other methods of 
statistical analysis were used, and  the results o f  these 
tests are summarizedin the appendixes. These 
methodsinclude the life tabletest (Cox, 1972; 

Tarone, 1975), appropriate for rapidly lethal  neo-
plasms, and the Fisher exact test and the Cochran-
Armitagetrendtest(Armitage, 1971; Gart et af., 
1979), procedures based on the overall proportion o f  
neoplasm-bearing animals. 

Tests o f  significance included pairwise comparisons 
o f  each dosed group with controls  and a test for an 
overalldose-responsetrend.Continuity-corrected 
tests were used in the analysis o f  neoplasm incidence, 
and reported P values are  one sided. The procedures 
described in the preceding paragraphs were alsoused 
to evaluate selected nonneoplastic lesions. For 
further discussion o f  these statistical methods, refer 
to Haseman (1984). 

h~ly~i~ Inci&n~es~jNonneoglssstic b~i~opa 
Because all  nonneoplastic lesions in this  study were 
considered t o  be incidental to  the cause o f  death or 
not rapidly lethal,  the primary statistical analysis used 
was a logistic regression analysis in which nonneo- 
plastic lesionprevalence was modeled  asa logistic 
function o f  chemical exposure  and time. For lesions 
detected at the interim evaluation, the Fisher exact 
test was used, aprocedure based on the overall 
proportion o f  affected animals. 

Analysis ~jC Q ~ ~ ~ I Z U O U SV a ~ i ~ b l e s  
Two approaches were employed to assess the signif-
icance o f  pairwise comparisons between dosed  and 
controlgroups in the analysis o f  continuous vari- 
ables. Organand body weight data, which have 
approximately normal  distributions,were analyzed 
using the  parametric multiplecomparison procedures 
o f  Dunnett (1955) and Williams (1971, 1972). 
Clinical chemistry, hematology, and urinalysis data, 
which have typically skewed distributions,were 
analyzed using the  nonparametric multiple compari-
sonmethods o f  Dunn (1964) and Shirley (1977). 
Jonckheere’s test (Jonckheere, 1954) was used t o  
assess the significance o f  the dose-response trends 
and todeterminewhethera trend-sensitivetest 
(Williams’ or Shirley’s test) was more  appropriate for 
pairwise comparisons thana test thatdoesnot 
assume a monotonic dose-response trend (Dunnett’s 
or Dunn’s test).  Average severity values were ana- 
lyzed for significance using the Mann-Whitney U test 
(Hollander and Wolfe, 1973). 



24 0-Benzyl$-Chlorophenol, NTP TR 424 

Historical Control Data 
Although the concurrent control group is always the 
first and most appropriate  controlgroup used for 
evaluation, historical control data can be helpful in 
the overall  assessment o f  neoplasmincidencein 
certain instances. Consequently,  neoplasm incidences 
from the NTP  historical control database (Haseman 
et aL, 1984,1985) are included in the NTP reports 
for neoplasms appearing to be an effect of  chemical 
administration. 

Quality Assurance Methods 
The 13-week and 2-year studies  were conducted in 
compliancewith Food andDrug Administration 
GoodLaboratory PracticeRegulations (21 CFR, 
Part 58). In addition,  asrecords from the 2-year 
studies were submitted to the NTP Archives, these 
studies were audited retrospectively by an indepen- 
dent quality  assurancecontractor. Separateaudits 
covering completeness and accuracy o f  the pathology 
data, pathology specimens, finalpathology tables, and 
preliminary review draft o f  thisNTPTechnical 
Report wereconducted.Auditprocedures and 
findings are presented  in the reports  and are  on file 
at NIEHS. Theaudit findings were reviewed and 
assessed by NTP staff, so allcomments had been 
resolved or were  otherwiseaddressedduring the 
preparation of this Technical Report. 

GENETICTOXICOLOGY 
The genetic toxicity o f  o-benzyl-p-chlorophenol was 
assessed by testing the ability o f  the chemical t o  
inducemutationsinvariousstrains o f  Salmonella 
typhimurium and chromosomal  damage in cultured 
Chinese hamster ovary cells and  mutationsin vino in 
mammalian cells. The protocolsforthesestudies 
and the results are given in  Appendix E. 

The genetic toxicity studies o f  o-benzyl-p-
chlorophenol are part o f  a larger  effort by the NTP 
to develop a  database that would permit the evalua-
tion of carcinogenicity in experimental  animals from 
the structure and the responses o f  the chemical in 
short-term in vitro and in vivo genetic toxicity tests. 
These genetic toxicity tests  were originally developed 
t o  study mechanisms o f  chemically induced DNA 
damageand to predict carcinogenicity in animals, 
based on the electrophilic theory o f  chemical carci-
nogenesis and the somatic mutation theory (Miller 
and Miller, 1977; Straus, 1981; Crawford, 1985). 

There is a  strong correlation between a chemical’s 
potentialelectrophilicity(structural alert t o  DNA 
reactivity), mutagenicity in Sdmonella, and carcino-
genicity in  rodents. The combination o f  electro-
philicity and Salmonella mutagenicity is highly 
correlated with the induction of  carcinogenicity in 
rats and mice and/or at multiple  tissue sites (Ashby 
andTennant, 1991). Other in vitro genetic toxicity 
tests do  notcorrelate well with rodentcarcino-
genicity (Tennant et al., 1987; Zeiger et al., 1!390), 
although these other tests can provide information 
on the types of  DNA and chromosome effects that 
can be induced by the chemical being investigated. 
Data from NTP  studies show that apositive response 
in Salmonella is currently the most  predictive in vino 
test for carcinogenicity (89% o frodent the 
Salmonella mutagens were rodent carcinogens), and 
that there is no  complementarity among t h e  in vino 
genetic toxicity tests. That is, no battery o f  tests that 
included the Salmonella test improved the predictiv-
ity o f  the Safmonella test alone. The predictivity for 
carcinogenicity o f  a positive  response in bone mar- 
row chromosome  aberration or micronucleus  tests is 
not yet defined. 
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16-Day Studies 

Study Labratory 
Battelle, Columbus Division 
(Columbus, OH) 

Strain and Species 
Rats: m 4 m  
Mice:B6C3Fl 

Animal Source 
Rats:CharlesRiverLaboratories 

(Portage, M I )  
Mice:FrederickCancerResearch 

Center (Frederick, RID) 

Time Weld Before Studies 
Rats: 19 days 
Mice:21days 

Average Age When Studies Began 
Rats:52days 
Mice:65days 

Date of First Dose 
Rats: 2 March  1982 
Mice: 3 March  1982 

Duration of Dosing 
16 days 

13-Wek Studies 

Battelle, Columbus Division 
(Columbus, OH) 

Rats:F344/N 
Mice:B6C3Fl 

Rats:CharlesRiverLaboratories 
(Portage, M I )  

Mice:FrederickCancerResearch 
Center (Frederick, MD) 

Rats:20-23days 
Mice: 

First 13-week study, 20-22 days; 
Second 13-week study 12-14 days 

Rats:55days 
Mice: 

First 13-week study 61 days; 
Second 13-week study 41 days 

Rats:26-27July1982(males) 
28-29 July 1982 (females) 

Mice: 
First 13-week study 


19-20 July 1982 (males) 

21-22 July 1982 (females) 


Second 13-week study 

21-22 March 1983 (males) 

22-23 March 1983 (females) 


Rats:95days 
Mice:91days 

%Year Studies 

Battelle, Columbus Division 
(Columbus, OH) 

Rats:F344/N 
Mice:B6C3Fl 

Frederick Cancer Research Center 
(Frederick, RID) 

Rats:10days 
Mice:21-22days 

Rats: 44  days 
Mice: 53 days 

Rats:29-30October1984 
Mice:28-29November1984 

Rats:103weeks 
Mice: 103 weeks 
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TABLE1 
Experimental Design and Materials and Methods in the Gavage Studies of o-Benzyl-p-Chlorophenol 
(continued) 

16-Day Studies 

Date of Last Dose 
Rats:17March1982 

Necropsy Dates 
Rats: 18 March  1982 
Mice: 19 March  1982 

Average Age at Necropsy 
Rats:69days 
Mice:73days 

Size of Study Groups 
5 males and 5 females 

Method of Distribution 
Animals randomized from weight 
classes into cage groups using a table 
of random numbers; cages 
randomized into test groups from 
another table of  random numbers 

13-WeekStudies 

Rats: 25-26 October 1982 (males) 
27-28 October 1983 (females) 

Mice: 
First 13-week study 

18-19 October 1982 (males) 
20-21 October 1982 (females) 

Second 13-week study 

19 June 1983  (males) 

20 June 1983  (females) 


Rats:26-27October1982(males) 
28-29 October 1982 (females) 

Mice: 
First 13-week study 

19-20 October 1982 (males) 
21-22 October 1982 (females) 

Second 13-week study 

20-21 June  1983 


Rats:147days 
Mice: 

First 13-week study, 152 days 
Second 13-week study, 133 days 

First 13-week study 
10 males a n d  10 females 

Second 13-week study (mice) 
15 males and 15 females 

Same as 16-day studies 

2-Year Studies 

Rats:17October1986 
M i c e :  18 November  1986 

Rats: 
3-month interim -

30-31 January 1985 
15-month interim -

27-30 January 1986 
Terminal -

27-29 October  1986, 
Mice: 

3-month interim - . . 

28 February to 1 March 1985 
15-month interim -

26-27 February 1986 
Terminal . 

19-26 November 1986 

Rats: 
3-month interim - 21weeks 
15-month interim - 72 weeks 
Terminal - 111weeks 

Mice: 
3-month interim - 21 w e e k  
15-month interim - 73 weeks 
Terminal - 111weeks 

Rats: 80 males and 80 females 
Mice:70males a n d  70females 

Same as 16day studies 



16-Day Studies 

Methad of Animal Identification 
Toe clip 

Diea 
NIH47 open formula pelleted diet 
(Zeigler Brother, Inc., Gardners, PA), 
available ad libitum 

Maximum Storage Time for Feed 
90days post-milling 

water 
Automatic system (Edstrom  aswatering Same 
Industries, Waterford, WI), available 
ad libitum 

Cages 
Polycarbonate (Lab Products, Inc., 
Rochelle Part, NJ), changed twice 
weekly 

Bedding 
Absorb-Dri, hardwood chips  (Absorb-
Dri, Inc., Rochelle  Park, NJ - rats, 
Garfield, NJ - mice), changed twice 
weekly 

Cage Filters 
Spun-bonded polyester filter  sheets, 
DuPont 2024 (Snow Filtration Co., 
Cincinnati, OH), changed every other 
week 

Racks 
Stainless steel  (Lab Products, Inc., 
Garfield, NJ), changed every other 
week 

13-Week Studies 

Rats: Ear tag 
Mice: Toe clip 

Same as 16day studies 

Same as 16day studies 

16day studies 

Same as 16-day studies 

Absorb-Dri, hardwood chips  (Absorb-
Dri, Inc.. Garfield, NJ),changed 
twice weekly 

Same as 16-day studies 

Same a s  16day studies 

%Year Studies 

Rats: 5 
Mice: 1 

Toe clip 

Same as 16day studies 

Rats:not available 
Mice: 120days post-milling 

Same as 16days studies 

Polycarbonate (Lab Products, Inc., 
Garfield, NJ), changed twice weekly 
(rats) o r  weekly (mice) 

BetaChips, hardwood chips 
(Northeastern Products, Inc., 
Warrensburg, NY), changed twice 
weekly (rats) or weekly (mice) 

Same as 16day studies 

Same as 16day studies 
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TABLE1 
Experimental Design and Materials and Methods in the Gavage Studies of o-Benzyl-p-Chlorophenol 
(continued) 

16-DayStudies 

Animal Room  Environment 
Temperature: 22” rt lo C 
Relative humidity: 40% -60% 
Fluorescent light: 12 hours/day 
Roomair: minimum o f  

15 changeshow 

.Doses 
Rats and mice: 0,62.5,125,250, 
500, or 1,OOO mgkg in corn o i l  by 
gavage at  a dose volume of 5 mUkg. 

Type and Frequency of Observation 
Animals obsewed twice daily; animals 
weighed initially, weekly, and  at the 
end o f  the studies; clinical 
observations recorded daily 

Method of Sacrifice 
Anesthetization with pentobarbital 
followed by exsanguination 

N=OpsY

Complete necropsy performed on all 
animals. Organ weights recorded for 
brain, heart, right kidney, liver, lung, 
right testis, and  thymus 

13-WeekStudies 

Temperature: 22” & 1”C 
Relative humidity: 40% - 63% 
Fluorescent light: 12 hours/day 
Roomair: minimum o f  

15 changeshour 

Rats: 0, 30, 60, 120, 240, or 
480 mgntg in corn o i l  by gavage at  a 
dose volume o f  5 m u g  

Mice (first 13-week study): 
0, 30, 6 0 ,  120, 240, o r  480 mgkg in 
corn o i l  by gavage at  a dose volume 
o f  5 mUkg 

Mice (second 13-week study): 
0,500,650,800, or 1,OOO mgkg in 
corn oil by gavage at  a dose volume 
o f  5 mUkg 

Animals observed twice daily; animals 
weighed initially, weekly, and  at the 
end o f  the studies; clinical 
observations recorded weekly. 

Anesthetization with pentobarbital 
followed by exsanguination 

Complete necropsy performed on all 
animals, except for mice in the first 
13-week study. Organ weights 
recorded for brain, heart, liver, lung, 
right kidney, right testis, and thymus 
for rats and for mice in the  second 
13-week study 

2-Year Studies 

Temperature: 
rats - 22.5“ f 3” C 
mice - 22” & 2” C 

Relative humidity: 
r a t s  - 20%-73% 
mice - 35%-65% 

Fluorescent light: 12 hours/day 
Roomair: minimum o f  

10 changeshour (not available for 
mice) 

Rats: 0,30,60,or  120 mgkg (males) 
or 0,60,120, or  240 mgntg 
(females) in corn o i l  by gavage at  a 
dose volume o f  5 mUkg 

Mice: 0, 120, 240, or  480 mgkg in 
corn o i l  by gavage at  a dose volume 
o f  5 mUkg 

Animals observed twice daily; animals 
weighed initially, weekly for 13weeks, 
and monthly thereafter; clinical 
observations recorded weekly; feed 
consumption was measured monthly 

Carbon dioxide asphyxiation followed 
by exsanguination 

Complete necropsy performed on all 
animals. Organ weights recorded for 
brain, heart, left  kidney, right kidney, 
liver, lung, right testis, and thymus at 
the 3- and 15-month interim 
evalua t ions  and for a l l  animals 
surviving t o  the end o f  the studies 
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TABLEn 

Experimenhl Design and Materials and Methods in the Gavage Studies OB o-Benayl-p-Ch9o~.ophe~o~ 

(continued) 

B 6 - h y  StMdkS 

Clinical Pathology 
None 

Histopathology 
Complete histopathology was 
performed on all animals  found dead 
or killed moribund  during the study 
and all 1,ooO mgkg animals surviving 
to the end o f  the studies. In addition 
to gross lesions and tissue masses, the 
tissues examined included: adrenal 
gland, bone (including marrow), 
brain, esophagus,  gallbladder (mice), 
heart, large intestine (cecum, colon, 
rectum), small intestine  (duodenum, 
jejunum, ileum), kidney, liver, lung, 
mammary gland,  mandibularor 
mesenteric lymph node, nose, ovary, 
pancreas, parathyroid  gland, pituitary 
gland, prostate gland, salivary gland, 
skin, spleen,  stomach, testis with 
epididymis, thymus, thyroid gland, 
trachea, urinary bladder,  and uterus. 

13-WeekStudies 

Blood was collected from  the orbital 
sinus for hematology and  from the 
vena cava for clinical chemistry. 
Urine was collected overnight on 
19 October  1982 (male rats) and 
20 October 1982 (female rats). No 
clinical pathology evaluations  were 
performed on mice. 
H-: hematocrit, hemoglobin, 
erythrocytes, mean erythrocyte 
volume, leukocyte count  and 
differential, and nucleated 
erythrocytes 
QiRicQaC k m i s q r  urea nitrogen, 
creatinine, total protein, albumin, 
globulin, albumidglobulin  ratio, 
bilirubin, alanine  aminotransferase, 
aspartate aminotransferase, sorbitol 
dehydrogenase, cholinesterase 
I h d y s i r  total volume, specific 
gravity, and microscopic exam 

Complete histopathology was 
performed o n  all animals. In addition 
t o  gross lesions and tissue masses, the 
t i s s u e s  examined included: adrenal 
gland, bone (including marrow), 
brain, esophagus,  gallbladder (mice), 
heart, large intestine (cecum, c o l o n ,  
rectum), small intestine  (duodenum, 
jejunum, ileum), kidney, liver, lung, 
mammary gland, mandibular or  
mesenteric lymph node, nose, ovary, 
pancreas, parathyroid gland, pituitary 
gland, prostate gland, salivary gland, 
skin, spleen,  stomach, testis with 
epididymis, thymus, thyroid gland, 
trachea, urinary bladder, and uterus. 

%Year Studies 

Blood from the  orbital sinus and 
urine were collected at the 3-and 
15-monthinterimevaluations. No 
clinical pathology evaluations  were 
performed on mice. 
H c m a o b g ~(15-month interim only) 
hematocrit, hemoglobin, erythrocyte, 
mean erythrocyte volume, mean 
erythrocyte hemoglobin, mean 
erythrocyte hemoglobin 
concentration, platelet morphology, 
reticulocyte, leukocyte count  and 
differential, and nucleated 
erythrocytes
G” ureanitrogen, 
creatinine, glucose, total  protein, 
albumin, globulin, albumin/globulin 
ratio, alanine aminotransferase, 
aspartate aminotransferase 
Uhu&sis creatinine, g l u c o s e ,  
protein, alkaline phosphatase 
(15-month interim), galactosidase 
(15-month interim), lactate 
dehydrogenase (15-month interim), 
N-acetyl-O-glucose aminidase 
(15-month interim), volume, specific 
gravity, urea nitrogen 
PwphvJin lcMaF in urine  and liver of  
rats 

Complete histopathology was 
performed on all rats  and mice in the 
control and high-dose groups at the 
3- and 15-month interim evaluations, 
all animals killed moribund,  and those 
surviving t o  the end o f  the studies. 
The kidneys o f  low- and mid-dose 
rats and mice were examined at 3 and 
15 months. In addition t o  gross 
lesions and  tissue masses, the tissues 
examined included: adrenal gland, 
brain, clitoral or  preputial gland, 
esophagus, femur, including marrow, 
gallbladder (mice), large  intestine 
(cecum, colon, rectum), small 
intestine (duodenum, jejunum, and 
ileum), heart, kidney, liver, lung, 
(continued) 
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TABLE1 
Experimental Design and Materials and Methods in the Gavage Studies of o-Benyl-p-Chlotophenol 
(continued) 

~ ~~ ~ 

16-Day Studies 13-Week Studies 2-Year Studies 
~ ~~ 

Histopathology 
(continued) 
mammary gland, mandibular or 
mesenteric lymph node, nose, ovary, 
pancreas, parathyroid gland, pituitary 
gland, prostate gland, salivary gland, 
spleen, stomach, tes t i s  with 
epididymis and seminal vesicle, 
thymus, thyroid gland,  trachea, 
urinary bladder,  and uterus. 

Neuro Studiesbehavioral 
None Neurobehavioral tes t s  wereconductedNone 

on all rats before and after 13weeks 
o f  exposure. The tes t s  conducted 
were spontaneous motor activity, grip 
strength, startle response, and 
analgesia. 



groups,withmalesmore severelyaffected thanmlrs 
females. Compound-related clinical  infindings

n 6 - m Y  STUDY 1 , 0  mgkg rats included diarrhea  androughhair 
Two 1 , 0mgkg female  rats died during the study coat. 
(Table 2). The death o f  one 62.5 mgkg male was 
attributed to a gavage  accident. Mean body weight Absoluteandrelative kidney and liver  weights o f  
gains of  male and female rats receiving 1,OOOmgkg 250,500, and 1,OOOmg/kg males and o f  1,OOOmgkg 
were significantly lower than those o f  the controls. femalesweresignificantly greaterthan those o f  
The final mean body weights o f  1,OOOmgkg rats controls(Table Fl). Absoluteandrelative thymus 
were significantly  lower thanthose o f  the control weights o f  500 and 1,000 mgkg males and o f  250, 

TABLE2 

Suwival andl Mesaw Body Weights OB Rats in  the B 6 - h ~Gavage Study of o-Benzg.l-p-Chlorophe~o~ 


Dose Mean Body Weightb (E) Final Weight 
Survivals Initial Final Change to Controls( m m )  	 Relative 

(%) 

Male 
0 515 213 f 3 249 f 3 3 6 f 2  

62.5 415 212 f 5 251 f 6 41 f 2 101 
125 515 210 f 4 247 f 3 3 6 2 2  99 
250 515 209 f 4 253 f 3 44 f 2 102 
500 515 211 f 5 246 f 4 35 f 2 99 

1,m 515 207 f 5 201 f 6 * O  6 f 4*O 81 

Female 
0 515 144 f 2 165 k 3 21 k 2 

62.5 515 146 k 3 164 f 3 18 f I 99 
125 515 145 f 3 167 f 3 22 f 2 101 
250 515 144 f 1 162 f 2 18 f 1 98 
500 515 142 f 3 159 2 5 16 f 2 96 

1,m 3bd 143 f 2 150 f 0 0  8 f 1"" 90 

Significantly different (PSO.05) from the control group by Williams' or Dunnett's test 
O 0  PSO.01 
a 	 Number of animals survivinghumber ini t ia l ly  i n  group 

Weights and weight changes are given  asmean f standard error. Subsequent calculations are based on animals surviving to the 
end of the study. 
Dayof death: 8 due to  dosing accident 
Dayof death: 4, 9 
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500, and 1,OOO mg/kg females were significantly lower 
than those o f  the controls.  Relative brain and right 
testis weights o f  1,OOOmgkg males were significantly 
greater in conjunction with the decreased  meanbody 
weight a t  this dose. 

Compound-relatedgrosslesionsin males and females 
wereconfined to a  dose-relateddilatation of the 
cecum. Microscopically, multifocal necrosis o f  the 
mucosal epithelium of  the cecum occurred in a few 
rats (250 mg/kg,3/10; 500 mg/kg, 1/10). Mild to 
moderatenephropathy was observed in all 
1,OOO mgkg rats  and was characterized by multifocal 
tubuledilatationandflattening o f  proximal 
convolutedtubuleepithelium, multifocal epithelial 

TABLE3 

cell necrosis, tubule  regeneration,and hyaline cast 
formation. Severity grades  were based on the extent 
o f  parenchymal involvement: minimal - less than 
10%; mild - 10% t o  50%; moderate - 50% t o  70%; 
marked - greaterthan 70%. The incidence and 
severity increased with dose (incidence: 62.5 mgkg, 
lI1@ 125 mg/kg- 2/1@ 250 mgflrg, 2/1@ 500 mg/kg,
7/10)- Myocardia1 degeneration Occurred in eight 
l,Ooo m@g rats* 

13-WEEK STUDY 
No deathsthat occurred the studyduring were 
attributed too-benzyl-p-chlorophenoladministration; 
however, the deaths of fivemaleratswereattributed 
t o  gavage trauma  (Table 3). Mean body weight gains 

Survival and Mean Body Weights of Rats in the 13-Week  Gavage Study of o-Benzyl-p-Chlorophenol 

Dose Mean Body Weiehtsb (E) Final Weight 
(mgntg) Survivals Initial Final Change Relative to Controls 

( W  


Male 

0 1orlo 129 f 2 336 f 5 207 2 4 
30 9POc 133 f 2 338 f 4 204 f 4 101 
60 9nod 128 f 4 312 f 10 184 f 7 O  93 

120 7/10e 132 f 2 346 f 4 213 f 4 103 
240 1ono 128 f 2 327 f 7 199 & 6 97 
480 9/10 132 f 3 339 f 6 206 f 6 101 

Female 

0 10110 105 f 2 196 f 3 91 2 2 
30 1orlo 105 f 2 195 f 3 91 2 2 100 
60 10/10 106 f 2 196 2 4 89 f 2 100 

120 lorlo 106 f 2 194 f 3 89 f 2 99 
240 1orlo 105 f 1 200 2 2 95 f 2 102 
480 10110 106 f 2 195 f 3 89 f 3 100 

Significantly different (PSO.01) from the  control group by Dunnett’s t e s t  
Number of  animals survivinghumber initially in group 
Weights and weight changes are given as mean f standard error. Subsequent calculations are based on animals surviving t o  the 
end of the study. 
Week o f  death: 1due t o  dosing accident 
Week of death: 13 due t o  unknown causes 
Week o f  death: 1, I, 1 (all due  to dosing  accident) 
Week o f  death: 5 due to dosing accident 



o f  dosed rats were'generally similar to those o f  the 
controls. Clinical findings included a red-yellow 
staining o f  the urogenital region hair  coat o f  dosed 
females, which increased  in intensity andin incidence 
with dose. High-dose males had brown discoloration 
o f  the hair  coat around thepenis (4/10). Alopecia o f  
the head (dosed females only) and  transient diarrhea 
(high-dose males only) were other  notable clinical 
findings. 

Neurobehavioral tests indicated no significant differ- 
encesamong the groups  for motor activity, startle 
response, or  grip  strength. A minor effect on anal- 
gesia was noted  forfemalerats in the 480 mgkg 
group. The biological significance o f  this effect is 
questionableduetothe lack of pre-testreference 
values, a lack o f  similar effect on males, and  the 
unusually high score  noted for control females. 

The albumin/globulin in 240, andratios 120, 
$80 mg/kg male  rats increased with dose  (Table Gl). 
The differences  were the result o f  net decreases in 
total globulin. Other differences in male  rat clinical 
chemistry parameters included reduced bilirubin 
values and  reduced aspartate aminotransferase  and 

alanineaminotransferase enzyme activities. These 
reductions are unlikely t o  be o f  toxicologic signifi- 
cance. Clinical pathology values for  female rats were 
similar to  the control values. Urinalysis parameters 
in dosed  rats were similar to those o f  the controls. 

Absoluteandrelative kidney weights were signif- 
icantly greater  andabsoluteandrelative thymus 
weights were significantly lower in 480 mgkg male 
and femaleratsandin 240 mgkg femalerats 
(Table F2). The absolute  and relative brain, heart, 
liver, lung, and  right testis weights o f  dosed rats were 
not affected by o-benzyl-p-chlorophenol  administra-
tion. N o  gross lesions  related t o  compound admin-
istration were found at necropsy. 

Microscopically, nephropathy was characterized by 
tubule dilatation with flattening o f  tubule epithelium, 
presence of  tubule hyaline casts,  and a few foci o f  
mononuclear cells in  the renal cortexinterstitium. 
Nephropathy was  mild to  moderate in severity in 
480 mg/kg male  and female rats and240 mgkg male 
rats. The incidence  and severity were  greater in 
males than in females. Depletion o f  lymphoid tissue 
o f  the thymus occurred in 480 m a g  females @/lo). 
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2-YEAR STUDY. 
Survival the Kaplan-Meier curves inFigure 1. Gavage 
Estimates o f  survival probabilities  formaleand administration o f  o-benzyl-p-chlorophenolhad no 
female rats administered o-benzyl-p-chlorophenol by effect on survival. Survival was similar  in all dosed 
gavage for 2 years are presented  in Table 4 and in and control groups. 

TABLE4 
Survival of Rats in the 2-Year Gavage Study of o-Benzyl-p-Chlorophenol 

Vehicle Control 30mglkg 60w!h 120mglkg 

Male 

Animals initially in studp 	 80 80 80 80 

3-Month interim evaluationb 	 10 10 10 9 
15-Month interim evaluationb 

Histopathology evaluation 10 10 10 9 
Clinical pathology evaluation 10 1 0  10 7 

Moribund 16 13 14 14 
Natural deaths 5 11 6 10 
Accidental deathsb 6 2 5 7 
Animals surviving t o  study termination 23 24 25 24 
Percent probability 

o f  survival at end of study 53 51 56 52 
Mean survival (days)d 526 530 523 493 

Survival analysise 	 P=O.698 P=O.741 P=1.000N P=O.667 

Vehicle Control 120mglkg 240 mgntg 

Female 

Animals initially in studp 80 80 80 80 

3-Month interim evaluationb 

Clinical pathology evaluation 
Histopathology evaluation 

15-Month interim  evaluationb 

Percent probability 
Animals surviving to study termination 
Accidental deathsb 
Natural deaths 
Moribund 

Mean survival (days)d 
of survival at end o f  studyC 

10 

26 
2 
5 

17 
10 
10 

533 
55 

12 

10 

10 

30 
1 
7 

547 
61 

10f 

8 

28 
3 
8 

15 
9 
9 

534 
56 

9 

28 
3 
4 

18 
8 

10 

543 
56 

Survival analysise P=1.000N P=0.650N P=O.%l P=0.911N 
~~ ~ ~ 

a 	 Seven to ten o f  the 80 animals initially in study  were evaluated for clinical  pathology only. 
b 	 Censoredfromsurvivalanalyses 

Kaplan-Meier determinations 
Mean of all deaths (uncensored, censored, and  terminal sacrifice) 

e 	 The result o f  the life table trend test (Tarone, 1975) is in the control column,  and the results of the life, table painvise  comparisons 
(Cox, 1972) with the controls are in the dosed  columns. A negative trend or lower mortality in ‘a”&i’group is indicated by an N. 
Includes one animal that died during the scheduled  sacrifice period. 
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Body Weights and Clinical  Findings 
Mean body weights o f  dosed male and female rats 
weregenerallysimilar to thoseofthecontrols 
(Tables 5 and 6 and Figure 2). Yellow staining o f  
the urogenital areahair coat occurred in mostdosed 
femaleratsandwasconsidered to  bechemical 
related (0 mgkg, 9/80; 60 mgkg, 6/80;120 mg/kg, 
69/80; 240 mgkg, 77/80). Feed consumptionwas 
unaffected and no  other  clinical  findings were con-
sidered relatedtoo-benzyl-p-chlorophenoladmin-
istration. 

Clinical Chemistry and Hematology 
Hematologic and clinical chemistry parameters were 
not consistently altered by o-benzyl-p-chlorophenol 
administration(Table G3). Urinaryalkalinephos-

phatase values were elevated at 39 and 65 weeks in 
the 15-month clinical pathology study group, suggest-
ing renal cell damage; in contrast, urinaryN-acetyI-B-
glucoseaminidaseandgalactosidase levels were 
lower than those o f  the controls. These results could 
be accountedfor by significant  renalimpairment, 
however urine concentrating ability was not signif-
icantly. altered by o-benzyl-p-chlorophenoladmin-
istration. 

Sentinel Animals 
SerologicaltitersforMycoplasma aihriditis were 
positivein onerateachat the 12- and18-month 
screenings (Table 51). No clinical or  histopathologic 
evidence o f  diseasecaused by this  infection was 
observed. 



W d S  VehicleControl 30 m&g 60 m r k  9 2 0  mP/ke 
On Av. W 1  No. of Av. WL W L  (% o f  No.of Av. W L  W L  (% of No. o f  Av. W L  WL (% of No. of  

SCudy ( 3  Survivors (g) controls) Survivors (g) controls) Survivors (9) controls) Survivors 

1 124 80 124 100 80 125 101 80 125 101 80 
2 170 80 171 100 80 171 100 80 172 101 78 
3 202 80 202 100 80 203 101 80 205 102 76 
4 229 80 228 100 80 229 100 80 233 102 76 
5 249 79 248 100 80 249 100 80 253 101 76 
6 266 78 265 100 79 266 100 80 270 102 75 
7 282 78 281 100 79 281 100 80 288 102 75 
8 299 78 298 100 79 3co 100 80 306 102 75 
9 310 78 309 100 79 31 2 101 80 317 102 75 
10 321 78 321 100 79 322 100 79 329 102 75 
11 334 78 331 99 79 334 100 79 340 102 75 
12 343 78 340 99 79 343 100 79 347 101 74 
13 346 78b 343 99 79b 346 100 79b 351 102 74 
17a 371 68b 368 99 69b 370 100 69b 377 102 65 
21 395 68b 394 100 69b 395 100 69b 404 102 64 
25 410 68b 404 99 69b 405 99 69b 409 1 0  63 
29 431 67 428 99 68 432 100 68 424 98 63 
33 442 67b 440 100 68’ 439 99 68b 433 98 63 
37 448 67 441 98 68 448 100 68 445 99 63 
41 457 67b 449 98 68b 451 99 67b 446 98 63 
45 464 67b 461 99 68b 461 100 66b 451 97 63 
49 474 67b 467 99 68b 472 100 65 460 97 61 
53 480 67b 475 99 a b  479 100 65b 468 97 61 
57 484 67b 475 98 68b 484 100 65 474 98 61 
61 490 67b 480 98 68b 491 100 6Sb 479 98 61 
65 490 67b 488 100 67b 497 102 65 484 99 6 o b  
69a 490 44 483 99 46 494 101 44 479 98 41 
73 493 43 487 99 45 492 100 43 482 98 40 
77 493 41 486 99 41 493 100 41 479 97 39 
81 497 40 490 99 38 498 100 39 483 97 36 
85 492 40 479 97 38 505 103 37 475 % 36 

!m 
89 

481 
488 

39 
39 

480 
477 98 

100 36 
37 

488 
489 

101 
100 

37 
37 

473 
475 

98 
98 

35 
35 

93 483 36 467 97 35 480 99 36 468 97 34 
97 473 33 456 96 31 469 99 31b 463 98 33 
101 467 28 441 95 30 455 98 27 445 95 29 
104 448 26 428 95 26 429 96 26 421 94 24 

Mean for weeks 
1-13 267 266 100 268 100 272 102 
14-52 432 428 99 430 100 428 99 
53-104 483 473 98 483 100 470 97 

a Interim evaluations occurred during weeks 14 and 66. 
The number o f  animals weighed for this week is fewer than the number o f  animals surviving. 
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of o-Benzyl-p-Chlorophenol 
Mean Body Weights and Survival of Female Rats in the 2-Year Gavage Study 
TABLE6 

Web 
on 

Study 

Vehicle Control 
Av. W L  No. of 

(l3l Survivors 
Av. W L  

(g) 

~~~ ~ 

W L  (% of No. o f  
controls) Survivors 

60 m p k  
Av. W LW L  (% of No. of 

(g) controls) Survivors 

120 mglke 
Av. W LW L  (% of No. of 

(g) conlrols) Survivors 

240 m P k  

80 103 100 80 103 100 80 10179 
128 

99 1 102 
2 
3 

130 
147 

80 
80 

130 
145 

100 
99 

80 
79 

131 
145 

100 
9977 

79 
80 
80 
97 
98 

4 155 79b 155 100 79b 154 99 79b 
5 164 79 162 99162 79 98 79 
6 171 79 169100 99170 79 77 7998 
7 179 79 99176 98178 79 77 7997 
8 187 79 99184 98186 79 77 7998 
9 189 79 187 99 99188 79 77 7998 

10 194 79 99 193 100193 79 77 7998 
11 198 79 196100 99197 79 I 9  
12 198 79 195 99 99196 78 77 I 797 

17' 
13 

207 
199 

69 
79 

203 
196 

98 
98196 

6899 
78 

205 
7799 

69 
77 
96 
97 

143 
77152 
16177 

195 . 98 77 

98 
98 

168 
174 
183 
185 
191 

69b96 
6995 
6995 
69b95 
69b 222 . 94 

192 
193 

68 

68 

68 

68 

68 

68 


200 
207 9968b 

68
98 
68
97 

33 233 69b 229 98 68b 228 

69b 213 99 21 2 21 215 
25
 206 218 69b 215 99 213 

230
 218 69 229 100 224 29 
98 222 

37 236 69b 234 99 
41 239 69 239 100 

9768b 
68
97 
68 238 


228 
68 
233 6995 

68
95 
68 


228 
68
45 246 97 234 69 243 99 
68
68
97 

986iib 
263 98 
269 97 

68 
 250 9 9 ' 
 246 241 9549 253 
68
53 264 
 67b95 

67b95 
65 

250 68b 260 98 258 
68
68 
 265 99 255 57 268 

265 96 68b67b 271 9861 276 
68
284
 9768b 

98282 
290 

98291 
98297 
98298 
97297 

98 

98301 
298 98 100 302 

309 29 299 97 32 306 

276 6596 
4696 
4697 
45 

272 66b 277 9865 
98 49 48 276 

285 
69' 287 44 281 

99 
48 48 43 28773 294 
286
48 

9744 
4097 
9639 
3698 
30b 305 101 36 
9928 
10028 

300
 95 97 295 48 77 42 
296 97 47 42 30081 305 

309
 97 46 47 298 3033985 
44 298 95 46 311 37 30289 

36 98 41 40 302 30293 307 
35 97 303 35b 

30 306 99 
10029 

101 
306
 305 306 27 299 98 31104 

Mean for week 
169 99 169 99 167 98 
228 99 225 97 220 95 
289 98 288 98 286 97 

14-52 231 

' Interim evaluations occurred during weeks 14 and 66. 

The number of animals weighed for this week i s  fewer than the number o f  animals surviving. 


1-13 170 

53-104 295 

46 
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Pathology and Statistical Evaluation 
Thissectiondescribes the biologically noteworthy 
differences in the incidences o f  neoplasmsand 
nonneoplasticlesions o f  the kidney and miscella- 
neous organs. No neoplasms were positively identi- 
fied as attributable to the administrationo f  o-benzyl-
p-chlorophenol.Summaries o f  the incidences o f  
neoplasms andnonneoplasticlesions, individual 
animaltumor diagnoses, statistical analyses o f  
primary neoplasms that occurred with an incidence 
of  at least 5% in at least one animal  group, and the 
historical control incidences o f  neoplasms related to  
o-benzyl-p-chlorophenoladministrationarepresented 

in Appendixes A for male rats andB for female rats. 

Kidney: At the 3-month  interim evaluation, absolute 
and relative kidney weights o f  males receiving 
120 mgflrg and females receiving 240 mgkg were 
significantly greater  than those o f  the  controls 
(Table F3). The only microscopic lesion related t o  
compound administration at the 3-month evaluation 
was nephropathyinfemalerats,for which the  
incidence and severity increased with dose  (Table 7b 
and Figure 3). At the 15-month interim evaluation, 
absolute kidney weights were  greaterinalldosed 
male groups and absolute and relativekidney weights 
were significantly greater  in mid- and  high-dose 
females than  in the controls (TableF4).Nephrop-
athy was in allafterpresent essentially rats 
15 months of chemicaladministration; however, 
nephropathy increased in severity with dose and was 
more severe  in male than in female  rats (Tables 7a 
and 7b andFigure 3). At the  end of the study, 
nephropathyoccurredinmostmaleandfemale 
dosed and  control ratswith a dose-related  increase in 
severity. The histologic  changes associated with 
nephropathy in dosed rats were similar to those o f  
the controls and were similar to those o f  the aged 
F344/N rat; the severity was greater in dosed rats, 
and greater in males than in females as  occurs with 
spontaneous nephropathy. 

The nephropathy was characterized by tubule  dilata-
tion,flattening o f  the tubuleepithelium,and the 
presence of  regenerativetubulessurrounded by a 
thickened membrane. increasedbasement With 
severity, the prominentdilatedtubulescontained 
hyaline casts and cellular debris. More advanced 

lesions were  characterizedby additional alterationso f  
interstitial fibrosis, multipleinterstitial foci o f  
mononuclear cells, foci o f  mineralization, and degen-
erativechanges with sclerosis of  glomeruli. The 
dose-relatedincreasein severity was particularly 
striking in high-dose  female rats becauseo f  the usual 
minimal severity o f  spontaneousnephropathyin 
control female rats. 

The Pathology Working Group  (PWG) evaluated the 
compound-relatedincrease in the severity o f  the 
nephropathy in males and  females, the increased 
incidence o f  renal pelvic mineralization,  and the 
increased incidence o f  hyperplasia o f  the parathyroid 
gland in treated  male rats. The PWG confirmed that 
the principal  chemical-related nonneoplastic finding 
was the dose-relatedincreasein severity o f  the 
nephropathy. This increased severity was particularly 
evident in treated  female rats, because spontaneous 
nephropathy is generally o f  minimal severity in 
controlfemale rats. Small foci o f  mineralization 
found at the  corticomedullaryjunction and in the 
renal pelvis were  notconsideredtreatmentrelated 
and were not severe  enough t o  obstruct urine flow or  
induce proliferation o f  renal pelvic epithelium. The 
PWG did confirm the presence o f  one transitional 
cell carcinoma in the  120 mg/kg females and  one in 
the 240 mgkg females (Table Bl). None occurred in 
male rats. Transitional cell carcinomas  werenot 
found in control  femalerats in a search o f  the 
historical database  (Table B4). ThePWGcon-
firmed the  increased incidence o f  hyperplasia o f  the  
parathyroid gland in male  rats(Table A5) .  These 
lesions were  attributedt o  renal secondary hyperpara-
thyroidism. Most of the rats with parathyroid gland 
hyperplasia had  severe nephropathy. 

Incidences of proliferative  lesionsoccurred in the 
kidney o f  somerats (Tables 7a and 7b). Renal 
tubule hyperplasia is characterized by tubule lumens 
filled with proliferated cells and by tubule  diameters 
varying from slightly larger  than.normal t o  three 
times larger. The hyperplastic t u b u l e  cells form  solid 
clusters, are moderately  large, have round t o  ovoid, 
palely basophilic nuclei with a prominent nucleolus, 
and have moderately abundant  eosinophilic granular 
to foamy cytoplasm. Renal  tubule adenomas consist 
of epithelial cells like thosefoundintubule 
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0 3Q QQ 

3-Month Interim Evaluation 

Kidney" 
Nephropathyb 

10 
10(1.0)C 

10 
8 (0.8) 

10 
9 (1.0) 8 

9 
(0.9) 

19-Month Interim Evaluation 

Kidney 
Nephropathy 10 

10 
(1.7) 

10 
10 (2.1)O 

10 
10 (2.1)O 

9 
9 (2.2)O 

2-Vear Evaluation 

Kidney 
Nephropathy 48 

5 0  
(2.3) 48 

49 
(2.8)" 48 

5 0  
(2.9)"" 

5 0  
5 0  (3.3)-

Single Sections (Standard  Evaluation) 

Kidney 
Renal Tubule Hyperplasia 0 

5 0  
2 

49 
0 

5 0  
2 

5 0  

Renal Tubule Adenoma or  Carcinomad 
Renal Tubule Carcinoma 
Renal Tubule Adenoma 

1 
0 
1 

0 
0 
0 

0 
0 
0 

1 
1 
0 

Step Sections (Extended Evaluations) 

Kidney 
Renal Tubule Hyperplasia 3 

5 0  
I 

49 
6 

5 0  
17'O 
5 0  

Renal Tubule Adenoma or  Carcinoma 
Renal Tubule Carcinoma 
Renal Tubule Adenoma 

0 
0 
0 

1 
0 
1 

2 
0 
2 

2 
1 
1 

Single and Step  Sections combined 

Kidney 
Renal Tubule Hyperplasia 3 

50  
9 

49 
6 

5 0  
1 7 O "  

50 

Renal Tubule Adenoma or  Carcinoma 
Renal Tubule Carcinoma 
Renal Tubule Adenoma 

1 
0 
1 

1 
0 
1 

2 
0 
2 

2 
1 
1 

Significantly different (Plso.05) from control group by Fisher exact test; severity significantly different by Mann-Whitney IJ t a t  
" O  PSO.01 
a Numberofanimals wi th  kidney examinedmicroscopically 

Number of animals with lesion 
Average severity grade of lesion in all animals: O=none, l = m i n i m a l ,  2=mild, 3=moderate, 4=marked 
Historicalincidence for 2-year corn oilgavagestudies w i t h  vehiclecontrol groups: 12/1,069 (1.1% 1.4%); range 0%4% 



42 o-Benzyl-p-Chlorophenol, NTP TR 424 

TABLE7b 
Evaluation of Nephropathy and Extended Evaluation of Renal Proliferative Lesions of Female Rats 
in the 2-YearGavage Study of o-Benzyl-p-Chlorophenol 

3-Month Interim  Evaluation 

Kidn# 
Nephropathyb 

15-Month Interim  Evaluation 

Kidney 
Nephropathy 

2-Year Evaluation 

Kidney 
Nephropathy 

Single Sections (Standard  Evaluation) 

Kidney 
Renal Tubule Hyperplasia 


Renal Tubule Adenomad 

Transitional C e l l  Carcinomae 


Step Sections (Extended Evaluations) 

Kidney 
Renal Tubule Hyperplasia 

Single and Step Sections combined 

Kidney 
Renal Tubule Hyperplasia 


Renal Tubule Adenoma 

Transitional C e l l  Carcinoma 


10 10 
1 (O.l)C 3 

10 10 
9 (0.9) 10 

50  50  
46 (1.2) 47 

50  50  
0 0 

0 0 
0 0 

50  
2 

5 0  -
2 -

0 
0 

(0.3) 3 
8 

(0.4) 
9 
7'. (1.2)-

(1.2) 
10 
9 (1.1) 

10 
10 (1.8)-

(1.2) 
51 
50  (1.5). 50 

50 
(2.4)'. 

0 
51 

1 
0 

1 
50  

1 
1 

2 
50  

3 
50  

1 
1 

. Significantly different (PSO.05) from control group by Fisher exact test; severity  significantly different by Mann-Whitney U tes t  
* *  PSO.01 
a Number o f  animals with  kidneyexaminedmicroscopically 

Number of animals with  lesion 
Average severity grade of lesion in a l l  animals: O=none, l=minimal, 2=mild, 3=moderate, 4=marked 
Historical incidence for 2-year corn o i l  gavage studies wi th  vehicle control groups: 2/1,068 (1.9% 2 0.2%); range 0%-2% 

e Historicalincidence: O D . 0 6 8  
Animals not examined i n  extended or combined evaluations 
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FIGURE3 
Incidences and Severity off Nephropathy in FemaPe Rats in  the &Year Gavage Study 
off o-nBennzyU-p-CglUorQ~~~e~~~.[Incidences are significantly dimerent from the c~ntrol~ M U P  

= P5O.OS; oo = B P d l . O B )  by the Fisher exact test (3- and IS-month interim evalmmtions) OB the 
U Q ~ K S U ~ G  regression U e s U  (&year study). Severity values are significantly different Prom the control 
g r ~ pby the Mmnn-"hitney U test.] 
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hyperplasias but are larger than hyperplasias (usually 
five or moretubule diameters)and have a  more 
complex structure.  Some adenomas arecomposed o f  
multiple, variably sized tubule  structures and others 
consist o f  solid nests o f  epithelial cells separated by 
finestrands of  fibrousconnective tissue. A renal 
tubule carcinoma is larger  than an adenoma, is less 
circumscribed, has  a more  prominent blood supply, 
and has more cellular  anaplasia and atypia. Hemor- 
rhages, necrosis, and locally invasive growth are often 
features o f  arenaltubule carcinoma. Transitional 
cell hyperplasia  occurs in the renal pelvis epithelium 
as a component o f  some cases o f  severe nephropathy. 
Hyperplasia may be diffuse, but  smallnodular 
structures several cell layers thick  extending into  the 
pelvis are  more common. Due to the detection o f  
two rare  transitional cell carcinomas in female rats, 
a review was conducted to specifically evaluate the 
transitional cell hyperplasia. This review o f  high-
doseand vehiclecontrolratsfrom the15-month 
interim evaluation and 2-year study was limited to 
the transitionalepithelium lining, the renal pelvis, 
andpapilla. An increasedincidence o f  transitional 
cell hyperplasia was detected in both high-dose males 

(vehicle control, 5/59, 9%; 120 mgkg, 26/59, 44%) 
and females (vehicle control, 4/60, 7%; 240 mgkg, 
17/59,29%). Transitional cell carcinomas  tend to fill 
and expand the pelvis and invade the adjacent 
kidney. Carcinomasoften have a  lobularpattern, 
some degreeof  cellular atypia, areasof  necrosis, and 
foci o f  hemorrhages. Cells may be spindle-shaped  in 
some transitional cell carcinomas. 

Miscellaneous organs: Increased incidencesof  fibrous 
osteodystrophy occurred in male rats (cranial fibrous 
osteodystrophy: 0/50,0/50,2/50,4/51; femur fibrous 
osteodystrophy: 0/50,0/50, 2/50,6/51; Table A5). 
Fibrousosteodystrophy was characterized by bone 
resorption, increased numbersof  osteoclasts, atrophy 
o f  osseous trabeculae, and proliferation o f  fibrous 
connective tissues. The lesions  were ascribed to  and 
correlated with the increased severity o f  the nephrop- 
athy and the development of  secondary renal hyper- 
parathyroidism, with lesions primarily restricted to 
male rats, in which the nephropathy was more severe 
[parathyroid gland hyperplasia: males 0/47, 2/47 
(2.0), 5/45 (2.2), 8/46(2.5)]. 



relative liver weights o f  5 W  and 1,ooO mgkg malesMICE and of  500 mgkg females (the highest dose groupo f  
116-lrDAY STUDY females surviving) were significantly greaterthan 
Three males and five females inthe 1,UOO mgkg those o f  the controls (Table F5). 
groups died during the study (Table 8). Mean body 
weight gains o f  dosed mice were generally similar to Dilatation o f  the cecum occurred in a few mice at all 
those o f  the controls. Clinical findings included but the lowest dose. Nephropathycharacterized by 
roughhaircoatandabnormalposture in the multifocal tubuledilatationandflattening o f  the 
1,000 mg/kg mice. proximal tubule tubuleconvoluted epithelium, 

regeneration,andminimal focal epithelial cell 
The ,only chemical-related differences in organ occurred two andnecrosis in 5 0  mg/kg six 
weights were increases inliver weights. Absolute and 1,ooOmgkg male and female mice. 

TABLE 8 
SuwivaU and Mean Body Weights OP Mice in  the 16-Day Gavage Study of o-Ben~y8-p-ChPo~pPaeanon 

D O W  Mean Body Weightsb (g) Final Weight 
(m&) Survivals Initial Final ChangeRelative to Controls  

(94 

M a l e  

0 515 25.0 f 0.7 27.0 f 0.7 2.0 f 0.1 
62.5 515 24.6 f 0.8 25.5 2 1.0 0.9 f 0.4 95 
125 515 24.2f 0.7 26.9 2 0.9 2.7 f 0.4 100 
250 515 24.6 f 0.7 26.7 f 1.3 2.1 f 0.7 99 
5 0  515 24.6 f 0.5 26.9 ? 0.4 2.3 f 0.3 100 

1,m u 5 c  25.0 ? 0.7 27.8 & 0.1 1.8 f 1.1 103 

Female 

0 515 17.4 f 0.4 19.6 2 0.2 2.2 f 0.3 
62.5 515 17.4 f 0.6 19.4f 0.7 2.0 f 0.4 99 
125 515 17.4 f 0.5 19.6f 0.6 2.2 f 0.3 100 
250 515 17.6 f 0.5 20.0 2 0.4 .- 2.4 f 0.2 102 
500 515 17.8 f 0.4 20.5 f 0.5 2.7 f 0.1 105 

1,m 015d 18.2 ? 0.4 -e - -

a 	 Number o f  animals suwivinglnumber initially in group 
Weights and weight changes are given as mean f standard error. Subsequent calculations are based on animals surviving t o  the 
end of the study. Differences from the control group are not significant by Williams’ or  Dunnett’s t e s t .  

C 	 Day o f  death: 3, 4,4 
Day o f  death 2, 3,3, 3,4 

e N o  data calculated due t o  1 0 %  mortality in this group. 

\ 
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1 3 - w ~ ~ ~STUDIES 
All animals survived to  the end o f  the first 13-week 
mouse study, with the'exception o f  two mice that 
were accidentally killed (Table' 9). Mean body weight 
gains and final mean body weights o f  dosed animals 
weresimilar to those of the controls. No clinical 
findings or gross lesions at necropsy were attributed 
to o-benzyl-p-chlorophenol administration.  All organ 

TABLE9 

weights were  similar to those o f  the controls. The 
Pathology Working Group  (PWG) confirmed that no 
microscopiclesions'werenoted that could  be def-
initely associated  withchemicaltreatment. On the 
basis o f  these findings, a second 13-week study was 
designed, k i n g  higher  doses o f  0, 500, 650, 8 0 0 , or  
1 ,m mgfltg. 

Survival and  Mean Body Weights of Mice in the First 13-Week Gavage Study of o-Benzyl-p-Chlorophenol 

Dose Mean Bodv Weightsb (a) Final Weight 
( w z k )  Survival' Initial Final ChangeRelative to Controls 

( W  

Male 

0 1ono 25.9 * 0.5 33.4 * 0.5 7.5 f 0.5 
30 l o n o  25.8 f 0.4 34.3 f 0.8 8.5 * 0.7 103 
60 lOfl0 25.7 f 0.5 32.3 f 0.8 6.6 f 0.6 97 

120 1ono 25.5 2 0.5 33.1 f 0.9 7.6 f 0.5 99 
240 0'911 26.4 -c 0.5 35.1 2 1.0 8.8 -c 1.1 105 
480 l o n o  26.4 f 0.6 33.2 f 0.8 6.8 f 0.5 99 

Female 

0 9noc 19.4 f 0.5 27.8 f 0.4 8.2 f 0.4 
30 1ono 19.5 -t 0.3 27.7 f 0.5 8.2 & 0.6 100 
60 lono 20.1 f 0.4 28.9 2 0.3 8.8 f 0.4 104 

120 1ono 20.2 f 0.4 28.9 f 0.6 8.7 f 0.4 104 
240 1on0 20.6 * 0.5' 28.1 2 0.6 7.5 f 0.3 101 
480 l o n o  20.7 & 0.3' 28.0 2 0.3 7.3 f 0.3 101. 

l Significantly different (PSO.05) from the control group by Williams' or  Dunnett's t e s t .' Number of animals survivinghumber initially in group 
Weights and weight changes are given as mean f standard error. Subsequent calculations are based on animals  suwiving t o  the 
end o f  the study. 

' Accidentaldeath 



- - - 

In the second 13-week study, survival decreased with 
dose and most  animals in the two highest dose 
groups died (Table 10). Decreased mean body 
weight gains  occurred in all dosed male groups and 
in females receiving 5 0 or 8 0 mgkg. Compound-
related clinical findings in mice receiving doses o f  
650 mgkgor higher o f  o-benzyl-p-chlorophenol 
included hypoactivity and  a rough or oily hair coat. 

Absoluteand relative liver weights o f  800 mgkg 
male mice and o f  5 0 , 650, and 8UO mgkg female 
mice were significantly greater  thanthose o f  the 
controls (Table F6). Absoluteand relative kidney 
weights o f  5 0 , 6 5 0 ,  and 8UO mgkg male mice were 
lower than those o f  the controls. No gross lesions 
attributable to chemical administration  were foundat 
necropsy. 

Significant microscopic  lesions observed in  all dosed 
groups included a  time- and dose-related  increased 
incidence and severity o f  'nephropathy, which con- 
sisted o f  renaltubule cell necrosis, luminal casts, 
tubule regeneration, and mononuclear inflammatory 
cells in the renalcorticalinterstitium. The PWG 
confirmed significant increases in the  incidence and 
severity o f  nephropathy, even at the lowest dose 
tested (500 mgkg). Nasal lesions,  considered t o  be 
caused by the caustic nature of o-benzyl-p-
chlorophenol following retrograde  exposureafter 
gavage, consisted of an acute,  necrotizing, suppura-
tive inflammation o f  the olfactoryepithelium. 
Because doses o f  5 0 mgkg were  considered poten-
tially life-threatening but had no effect in the  second 
13-week study,  a high dose o f  480 mgkg was chosen 
for the 2-year study. 

Mean Bodv WeiRhtsb (e) Final Weight 
Initial Final RelativeChange to Controls  

"@ 

0 lono  
5 0  1ono 

0.715.4f 0.335.7f20.3 
0.90° f 19.8 0.5 29.8 10.0 

f 0.6 
f 0.800 83 

650 8/10C 20.1 f 0.5 1.100 f30.0 9.9 f 0.70° 84 
80 m o d  20.4 f 0.5 30.5 f 1.200 9.0 1.20° 85 

w o e  20.3 f 0.5 30.Of  7.0 	 841	 9 0 

Female 
0 10/10 15.7 f 0.30 24.0 f 0.5 8.3 f 0.3 

5 0  16.1 gnog f 0.3 23.0 2 0.4 6.9 f 0 . 2 O  96 
650 m o b  15.5 f 0.2 23.9 f 0.6 8.4 2 0.6 100 
80 W O  16.1 f 0.2 23.5 2 1.5 7.5 * 0.5 98 

k
19 on0j 15.6 f 0.20 

Significantly different (P~0.05)from the controlgoup by Williams' o r  Dunnett's t e s t .  
O 0  PJO.01 
a Number o f  animals surviving/numkr initially in group 

Weights and weight changes  are given as mean f standard error. Subsequent calculations are based on animals surviving 
to the end of the study. 

e Week o f  death 5 , l l  
Week of death 1, 2, 3, 7,9, 11 

e Week of death 1, 1, 2, 2, 3, 6, 7, 7, 8, 10 
No standard errors were calculated for groups with high mortality. 

g Week of  death 8 
Weekof death 11 

! Week of death 1, 1, 1, 1, 4, 7, 7, 11 
h 

J' 	Week of  death: 1, 1,1, 1, 1, 1, 1, 1, 3, 6 
No final mean body weights or body weight changes  were calculated for groups with 100% mortality. 
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%YEAR STUDY 
Suwival 
Estimates o f  survival probabilities  formaleand 
female mice'administered o-benzyl-p-chlorophenolby 
gavage for 2 years are presented  in Table 11 and in 
the Kaplan-Meier curves in Figure 4. Decreased 
survival trends  were noted for both male and female 
mice. The probability o f  survival for  dosedmale 
mice was lower than  thato f  controls and varied from 
64% to 81.% (control, 90%). The probability o f  
survival for  female mice in the highest dose group 
'(51%) was signi$cantly lower than  that o f  the con- 
trols (qntrol, 74%). In both sexes, the number o f  
natural deaths was increased  in the high-dose  groups 
(males; 10; females, 14). Even with the decreased 
survival in.dosed  groups, the number o f  mice surviv- 
ing to the end o f  the study was considered  adequate 
for evaluationo f  chronic toxicity and carcinogenicity. 
Renal disease was considered  a significant factor in 
the decreased survival of dosedmaleandfemale 
mice. 

Body Weights and Clinical Finding 
Finalmean body weights o f  alldosed males and 
mid- and  high-dose females were lower than those'of 
the controls (Tables 12 and 13 and Figure 5). The 

lengths o f  time to a 10% lower mean body weight 
than imntrols were 84,68, and 28 weeks for 120,240, 
and 480 mgkg male mice. For female mice, the 
lengths o f  time to a 10% lower mean body weight 
than controls were 93 and 26 weeks for  the 240 and 
480 mgkg groups. Clinical findings attributed  to 
o-benzyl-p-chlorophenol administration in male and 
female mice included emaciation,  abnormal posture, 
rough hair coat, and hypoactivity. These findings 
were most frequent in the 480 mgkg groups  but also 
occurred as a significant dose-related  trend. Other 
abnormalities in dosed male and female mice were 
considered spontaneous and unrelated to treatment 
either because o f  the low incidences or  because 
incidences were  similar to' those  incontrols. No 
effect on feed consumption was observed. 

Sentinel Animals 
Significant titers  wereobservedfor tvio viruses 
(Table 51). Four o f  ten mice at  the end o f  the study 
had positive titers  for Reovirus 3. Several mice had 
positive titers  for the virus o f  epizootic diarrhea o f  
infant mice: 6/10 at 6 months, 7/10 at 12 months, 
4/10at 18 months, 10/10 at the end o f  the study. 
These viruses produce  diseaseininfant mi? and 
these titers in adult mice had no adverse affect on 
the study. . . , 1 



Animals initially in study 

%Month interim evaluationa 
15-Month interim evaluationa 
Moribund 
Natural deaths 
Accidental deaths" 
Animals surviving to study termination 
Percent probability 
o f  survival at end o f  studyb 
Mean survival (days)c 

SuMval analysisd 

Female 

Animals initially i n  study 

3-kionth interim  evaluationa 
15-Month interim  evaluationa 
Moribund 
Natural deaths 
Accidental deaths' 
Animals surviving to study termination 
Percent probability 
of survival at end of studyb 

Mean survival (days)c 

Survival anabisd 

.. . .. . . . . . .  

a qnsp+ from supival analyses 
b Kaplan-Feier determinations 

70
70 70 70 


10 10 10 10 

10 10 10 10 

2 12 7 8 

3 4 5 10 


2 2 

45 32 38 30 


90 69 81 64 

591 551 572 530 


P=O.07 P10.014 P=O.222 P=0.02 

70 70 70 70 


10 10 10 9 

10 10 io ' 9 

9 4 10 12 

5 3 5 14 


3 2 1 

40 33 25
36 


74 85 69 51 

583 554 551 520 


P<O.01 P=0;314N P-0.665 F=O.Q07 

. . . . . . .* .. . . .  , . . s  , . . _  . . 

h&nof a l l  deaths (uncensored, censqred, and terminal sacrifice) 

The result o f  the life table trend test (Tarone, 1975) is in the wntrol column,  and the re+ults of the life table pairwise comparisons 

(Cox, 1972) wi th  the controls are in the dosed columns. A lower mortality i n  a dose group is indicated by PI. 
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TABLE13 

MeanBodyWeights and Survival of Female Mice i n  the2-YearGavage Study ' 
 ' 

of o-Benzyl-p-Chlorophenol 

WCXkS Vehicle Control 1 2 0 ~, '  240 mp/ke 480 mPilcg 
on Av. W L  NO. or AV. WL WL (%or NO. or AV. WL WL (%or NO. or AV. WL WL (% or NO. or 

Study (9) survivors (g) controls) Survivors " (9) controls) Survivors (9) controls) Survivors' 

1 18.9 70 18.6 98 70 . 18.7 99 70 18.8 100 70 
2 20.3 70 20.3 100 69 20:s 101 68 20.7 . 102 68 
3 21.3 70 21.1 99 67 21.4 101 68 

4 21.5 70 21.2 99 67 21.6 101 68 

5 22.2 70 22.0 99 67 22.3 101 
 6 8 .  


21.6 101 

21.8 101 

22.4 101 


68 

68 

68 


6 23.5 70 23.1 98 67 23.5 10 0  68 23.7 101 68
' 

7 23.8 70 23.4 98 67 23.8 100 68
 23.8100
 68 

8 24.1 70. 23.8 99 67 23.8 99 68 23.8 . 99 68 
9 25.1 70 ,' 24.7 98 67 24.4 97 68 24.5 98 68 
10 25.3 70 24.9 98 67 25.0 
 99 68 

11 
 25.9 70 ' 25.5 99 67 25.5 99 68 
12 25.8 70" '. 25.5 99 67 25.5 99 68 
13 27.3 70 27.1 99 67 26.8 .98 68 

17' 29.1 60 28.9 99 57 28.3 97 58 


98 24.9 
98 25.3 
98 25.2 
97 26.4 
94 27.2 

68 

68 

68 

68 

58 


21 30.4 60 30.1 99 57 29.7 98 58 28.0 92 58 

26 32.8 60b 33.4 102 57b 31.7 97 5Sb 28.9 88 58b 

30 34.7 
 60b 34.9 101 57b 33.4 % 57b 30.1 87
 57b 

33 34.7 60 35.7 103 57 34.3 99 57 30.4 88 57 

37 
 37.5 60 38.4 102 57 36.4 97 57 


.. . , . .  
'41 39.1 . 60 40.2 103 57 38.4 98 57' 

45 39.2 60 
 40.1 102 57 38.2 97 57 


85 32.0 
85 33.3 
85 33.3 

57 

55 

54 


49 40.5 60 41.6 103 57 40.2 99 57 34.7 86 54 

53 42.3 , 60 43.2 102 57 41.6 98 57
 35.9 85
 54 

57 43.6 ' 60 45.4 104 57 43.5 100 57 36.4 84 54 
61 44.3 60 45.4 103 57 43.6 98 57 35.3 80 53 
65 45.5 
 60 46.6 102 57 44.3 97 56
 78 35.5 

79 36.2 
83 38.5 

52 

42 

42 


46.0 50 48.2 105 47 44.7 97 45
69a 
50 48.2 103 46 45.6 98 
 45
73 46.6 


77 48.0 50 , 48.8 102 46 45.5 95 45 38.4 . 80 404 


81 47.9 49 49.1 103 46 45.2 94 44 37.8 :.: 79 39 
85 48.6 49 50.2 103 44 45.2 .93 44 37.5 77 38, 

47 49.7 100 43 45.1 91 43
 36.1 73 

36.0 73 


36 

35 


89 49.5 

44 49.0 99 43 44.0 89 43
93 49.5 ' 

103 
101 
97 

47.6 
48.1 
49.8 

37 
40 
44 49.4 

' "46.3 
., 48.3 

. I L  

97 
100 
99 

40 
40 
42 

41.2 
41.O 
43.7 

87 
85 
88 

33:' 

36, 
41 35.3 , 

33.3 . 

j4.5 
71 

70 
72 

25 
29 
31 

Mean lor weeks 
1-13 23.5 
14-52 35.3 
53-103 47.0 47.7 

35.9 
23.2 

101 
102 
99 

43.9 
34.5 
23.3 

93 
98 
99 

., ... 

23.3 
30.9 
36.2 

99 
88 
77 

' Interim evaluations  occurred during weeks 13 and 65. 
The number of animals  weighed for this week is fewer than the number o f  animals surviving. ' , 
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Pathology and Statistical Evaluation 
This section describes the statistically significant o r  
biologically noteworthy  differences in the incidences 
of neoplasms and nonneoplastic lesionstheinkidney 
andinmiscellaneousorgans.Summaries o f  the 
incidences of neoplasms and nonneoplastic lesions, 

nephropathy occurred in both sexes but  was moreindividual animal tumor diagnoses, statistical analyses 
ofprimaryneoplasms that occurredwithaninci-
dence o f  a t  least 5% in at least one animal group, 
and the historical control incidences o f  neoplasms 
related too-benzyl-p-chlorophenoladministrationare 
presented in Appendixes C for male mice andD for 
female mice. 

Kidney: At the 3-month interim evaluation,the inci-

severeinmalemiceandwascharacterized by a 
spectrum o f  lesions that varied in severity, including 
interstitial fibrosis, multifocal  dilatedtubuleswith 
flattening o f  the renal tubule epithelium, regenera-
tivetubuleswithbasophilicepithelium,thickened 
basementmembranes,andhyaline casts. Severe 
cases werecharacterized by lossofnephronsin a 
wedge-shapedpatternandreplacement by fibrous 
tissuewithonlya few atrophied  andscleroseddence and severity of nephropathy were dose-related 

andmoreseveremale femalein than mice 
(Tables 14a and 14b and Figures 6 and 7). Severity 
gradeswere based ontheextent o f  parenchymal 
involvement:minimal - less than 10%; mild - 10% 
to 50%; moderate - 50% t o  70%; marked - greater 
than 70%. Chemical-relatedmicroscopiclesions 
were confined to the kidney and included multiple 
foci o f  dilated tubules with a flattened epithelium, a 
few tubules  with hyaline casts, regenerated  tubules 
withbasophilicepithelium,a few necrotic  tubules 
with neutrophils and debris in the lumen, andfoci o f  
mononuclear cells in the renal cortical interstitium. 

At the 15-monthinterimevaluation,because the 
incidence o f  spontaneous nephropathy was increased 
incontrolmales,incidencesin dosed maleswere 
similar t o  those o f  thecontrols; the incidence o f  
nephropathy in dosed female mice increased. How-
ever, a dose-related increase in severity occurred in 
dosed males and females. Absolute kidney weights 
o f  high-dosemaleswerelowerthanthose o f  the 
controlsat interimthe evaluation3-month 
(Table F7). Absolute and relative kidney weights of 
dosed malemicewerelowerthan those o f  the  
controls,asweretheabsolutekidneyweights o f  
dosed femalesat the 15-monthinterimevaluation. 
Gross lesionsrelated t o  compoundadministration 
were found in the kidney, particularly  in male mice. 
Affectedkidneyswerepale,tan,and/orgranular. 

hyaline casts andcellulardebris,thickenedtubule 
basement membranes, tubule cell necrosis, regenera-
tion of tubule cells, and infiltrates of mononuclear 
cells in the renal cortical interstitium. 

At the end of the 2-year study,  compound-related 

glomeruliremaining. Grossly, these kidneyswere 
smallerthan those o f  the controls,hadincreased 
renal pelvis size,  and decreased renal cortex width. 
The PWG confirmed a compound-related, time- and 
dose-dependent nephropathy that was more severe in 
male than in female mice. 

A t  the end o f  the 2-year study,  the only organ with 
a significant incidenceo f  proliferative lesions was the 
kidney (Tables  14aand 14b’). Theseproliferative 
lesions included renal tubule hyperplasia as well as 
renaltubuleadenomaandcarcinomaandonly 
occurred in dosed males. In the standard evaluation 
the incidence o f  adenoma and carcinoma (combined) 
wassignificantly increased in 240 mgkg males 
(Table C3). Most o f  the neoplasms were identified 
atnecropsyasmassesandround t o  ovallesions, 
well-delineated from adjacent renal tissue, and were 
variableinsizebutmuchsmallerthan the host 
kidney. Neoplasmswere located mostlyinthe 
subcapsularcortexanddisplacedthecapsuleout-
ward. Renal  tubule hyperplasia occurred in mid- and 
high-dose males. Renaltubulehyperplasia,asa 
spontaneous focal hyperplasia o f  tubuleepithelial 
cells, is characterized by a  tubule two to three times 
the  size o f  anormaltubule, filled withstratified 
layers o f  polygonaltubuleepithelial cells. These 
hyperplasias are  not associated with tubule regenera-
tion and generallydo not have a thickened basement 

The microscopic lesions were membrane typically present in regenerative  tubuleso fdesignated nephropathy 
and consistedo f  multifocal dilatationo f  renal tubules chronicnephropathy.Renaltubuleadenomasare 
withflattening o f  thetubuleepithelium,luminal circumscribed, solid areas o f  epithelial cells with 
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3-Month Interim Evaluation 
Kidn# 

Nephropathyb 

P5-bfonth Interim Evaluation 
Kidney 

Nephropathy 

%Year Evaluation 
Kidney 

Nephropathy 

Single Sections (Standard Evaluation) 
Kidney 

Renal Tubule Hyperplasia 

Renal Tubule Adenomad 
Renal Tubule Carcinomae 
Renal Tubule Adenoma or  Carcinomaf 

Step Sections (Mended Evaluations) 
Kidney 

Renal Tubule Hyperplasia 

Renal Tubule Adenoma 
Renal Tubule Carcinoma 
Renal Tubule Adenoma or  Carcinoma 

Single and  Step Sections Combined 
Kidney 

Renal Tubule Hyperplasia 

Renal Tubule Adenoma 
Renal Tubule Carcinoma 
Renal Tubule Adenoma or Carcinoma 

10 
1 


10 
9 

50  
39 

50  
0 


0 

0 

0 

50  
9 


0 
0 
0 

50 
9 

0 
0 
0 


(o.l)c 
10 
3 (0.3) 

10 
10''(1.2)" 

10 
10'' (2.2)'O 

(0.9) 10(2.7)" 
10 

10(2.7)" 
10 

10(2.7)" 
10 

(0.8) 48''(2.0)'* 
50 

50°' 
50  

(2.4)O' 490°(2.4)'' 
50  

0 
50  

3 
50 50 

6' ' 

2 
0 
2 

4' 
2 
2 

3 
1 
2 

16O 
50  

13 
50  

9 
50 

1 
0 
1 

3 
1 
2 

3 
0 
3 

16' 
50  

14 
50  

13 
50  

2 
0 
2 

60° 
2 
4 

6' ' 
1 
5' 

' Significantly different (PSO.05) from control group by Fisher exact test; severity significantly different by Mann-Whitney U test 
" PsO.01 
a Numberofanimals with kidneyexaminedmicroscopically 

Number of animals with lesion 

Average severity grade of lesion in all animals: O=none, l = m i n i m a l ,  2=mild, 3=moderate, 4=marked 

Historical incidence for 2-year corn oil gavage studies w i t h  vehicle control groups (mean f standard deviation): 4D49 

(0.8% & 1.0%); range 0%-2% 


e 	 Historicalincidence: OD49 
Historicalincidence:4D49(0.8% f 1.0%);range0%-2% 
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TABLE14b 
Evaluation of Nephropathy and Extended Evbluation of ,Renal Proliferative Lesionsof Female Mice 
in the 2-Year  Gavage Study of o-Benzyl-p-Chlorophenol 

. 'Dose ( m m )  0 120 240 480 

3-MonthInterim Evaluation .. 

I . 


Ibdney 10 10 10 9 
Nephropathy 0 2 (0.2) 8.' (6.9)'. 7.. (0.9)-

>~ 

15-Month Interim Evaluation 

Kidney 10 io 10 9 
Nephropathy 0 : 9..(1.0)'. 10.. (1.5)'. 9.. (2.6)** 

2-Year Evaluation 

kidney 50 50  50  52 
Nephropathy 19 (0.4) 38" (1.1)- 48'. (1.8)'. 50.. (2.2)** 

Single Sections (Standard Evaluation) 

Kidney 50 50 50 52 
Renal Tubule Hyperplasia 0 0 0 0 

Step Sections (Extended Evaluation) 

Kidney 50  52 
Renal Tubule Hyperplasia 0 1 

Single and Step Sections Combined 

Kidney 50 52 
Renal Tubule Hyperplasia 0 - 1 

* : ... : 

l Significantly different (PSO.05)from control group by Fisher  exact test; severity significantly different by Mann-Whitney U test 
* *  P50.01 
* Number of animals with kidney examined microscopically 

3 . 

Number o f  animalswithlesion , 


Average severity grade o f  lesion in al1,animals: O=none,  l=minimal, 2=mild, 3=mcderate, 4=mirked 

Animals not examined in extended and combined evaluations 




J 
Y 

LS 

-c 
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15-

3 -Month 

0.1 0.3 1.2 '* 2.2 ** 
0 120 240 480 

15- Month Interim 

3- Month Interim 

0 120 240 480 FEMALE 
Dose (menCs) 

FIGURE7 
Severity of Nephropathy in Male and Female Mice in the 2-Year Gavage Study 
of o-Benzyl-p-Chlorophenol. [Severity values are significantly different (** = PsO.01) fromthe 
control group by the Mann-Whitney U test.] 
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scant amounts o f  stroma and vessels and without 
definitetubulestructures. The adenoma cells are 
uniform, are round to polygonal, and have well- 
defined plasma membranes and  roundto oval nuclei. 

Renaltubule carcinomas are differentiated from 
adenomas by larger size, by less demarcation  from 
adjacent parenchyma, and by the presence o f  invasion 
andcellularanaplasia and atypia. The presence of 
proliferativelesionsindosedmale mice was con- 
firmed by the PWG andlesions included renal  tubule 
hyperplasia, tubule  adenoma, and tubule carcinoma. 
The historical  incidence o f  renalneoplasms in the 
(corn oil gavage) control  male mice standard  section 
database is adenoma (4/949) and  carcinoma (0/949) 
(Table C4). 

Because o f  the low incidence  and small average size 
of  the renal  neoplasms observed, astep-section 
review o f  the kidney was requested  and reviewed by 
the PWG. The findings o f  this review extended the 
significant increased incidence o f  renal neoplasms in 
both mid- (240 mg/kg) high-dosethe and 
(480 mg/kg) groups o f  male mice (0/50, 2/50,6/50, 
and 6/50). These findings confirm the low incidences 
observed in the original diagnoses, providing addi- 
tional evidence that this  response is chemical related. 
This increased incidence o f  neoplasia was attribut- 
able t o  detection o f  adose-relatedincrease in the 
incidence of  benign renal  tubule adenomas. 

Liver: Significantly increased absolute  and relative 
liver weights were observed in  high-dose male mice 
at the 3-month  interim evaluation and in high-dose 
female mice at  the 3- and 15-month interim evalua- 
tions(Tables F8 and F9). Absolute liver weights 
generally increased with dose  inbothmaleand 
female mice at the 3- and 15-month interim evalua-
tions. 

Mkceffaneous organs: Dose-related increased inci- 
dences o f  fibrous osteodystrophy occurred in male 
and female mice (Table 15). Fibrous osteodystrophy 
was characterized by bone  resorption, increased 
number o f  osteoclasts, atrophyo f  osseous trabeculae, 
and proliferation o f  fibrous connective tissues. The 
lesionswere ascribed to  and correlated with the 
increased severity o f  the nephropathy and the devel- 
opment o f  secondary renal hyperparathyroidism. The 
incidence o f  focal adrenal  cortical hyperplasia was 
increased in all  dosed males and was compound 
related. However, this  increase was not considered 
biologically significant since no dose-related  pattern 

in the incidences of the lesionoccurred(control, 
3/50; 120 mgkg, 16/50; 240 mgkg, 8/50; 480 mgkg, 
8/49; Table C5). Increased  incidences o f  hyperplasia 
of  the forestomach  occurred in dosedmaleand 
female mice (Table 15). Focally, the forestomach 
squamous epitheliumwas hyperplastic and thickened, 
forming a broad-based lesion with moderate hyper- 
keratosis. The increased incidences were not  dose 
relatedinmale mice but  appearedto increasein 
incidence with dose in female mice. The lesion was 
probably related to  an irritant action of the dosed 
compound. A compound-related lesion occurring in 
both sexes was focal mucosal ulceration o f  the 
forestomach. The incidence  increased with dose in 
female mice. This  lesion could have been  a response 
tothe irritantaction o f  the dosed compound or 
secondary to  the nephropathy. Other lesions consid- 
ered to be secondary t o  the combined  disturbanceso f  
nephropathy and theassociated secondary  hyperpara-
thyroidism included: mineralization o f  the glandular 
mucosa with focal gastric  andduodenal ulcers (all 
dosed groups o f  males and females); myocardial 
degeneration (mid- and high-dose males); and focal 
coagulative necrosiso f  the liver (high-dose females). 
The PWG confirmed the presence o f  mineralization 
and o f  myocardial degeneration. 

GENETIC T o x I C o L o G Y  
o-Benzyl-p-chlorophenol (0.1 to 100 /@plate)was 
not mutagenic  in Salmonella typhimurium strains 
TA98, TA100, TA1535, or TA1537 when tested in a 
preincubationprotocol with and without  Aroclor 
1254-induced male Sprague-Dawley rat or Syrian 
hamster liver S9  (Table E l ;  Mortelmans et af. ,  1986). 
However, o-benzyl-p-chlorophenol(l0to 45 pg/mL) 
induced gene  mutations in L5178Y mouse lymphoma 
cells and TK6 human lymphoblast cells without S9 
activation (Caspary et al., 1988). In cytogenetic  tests 
with cultured hamster ovary cells,Chinese 
o-benzyl-p-chlorophenol did not  induce sister chro-
matid exchanges (Table  E2) or chromosomal  aberra-
tions E3), with or  Aroclor(Table without 
1254-induced male Sprague-Dawley rat liver S9. The 
highest non-lethal  dosetestedin either o f  these 
mammalian cell assays  was 16 pg/mL. In the  chro-
mosomal aberrations  test, the second  reported trial 
under each activation condition was a  continuation 
o f  the cultures harvested in the first trial; the results 
o f  this second harvest indicated that cell cycle delay 
was not a  factor in the observed lack o f  induced 
chromosomalaberrations following treatment with 
o-benzyl-p-chlorophenol. 
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TABLE15 
Incidences of Selected Nonneoplastic Lesions in Male and Female Mice in the2-Year Gavage Study 
of o-Benzyl-p-chlorophenol 

0 120 240 ' 480 
- . 

Male 

Forestomach' 50 50 5 0  50 
Mucosal Squamous Hyperplasiab 4 (1.3)' 12. (1.6) 11. (2.0) 9 (1.7) 
Mucosal Ulcer 1 6. 69.. 


Glandular Stomach 50 50 50 50 
Mucosal Mineralization 2 6 12. 6 

Duodenum ' . 
. . 50 50 ' .a' 47 

Ulcer  . . 0 1 1,  2 

Bone 
Fibrous Osteodystrophy 0 

50 . . .  
16.. 
50 

25. .5 0  
. . 

28..50 r .  

Hart , . a9 ' 50 49 50 
Myocardial Degeneration 0 0 5' 9.. 

. . , > .  b .  

, .Female 

. . 

Forestomach 50 50 50 52 
Mucosal Squamous Hyperplasia 3 (1.7) 10. (1.8) 18.. (1.8) . , 20.' (2.0) 
Mucosal Ulcer  2 4 12.. 13.. , 

Glandular Stomach 50 SO 5 0  52 
Mucosal Mineralization 1 6. 10.. 16'. 

Duodenum 49 49 ' 48 52 
Ulcer  0 0 

, 

. .  . 4 . , .  8'. 
, . 

Bone 50 50 - 50 52 
Fibrous Osteodystrophy 2 20.. 33*' 37'' 

Hart .  50 50 49 50 
Myocardial Degeneration 0 0 1 0. ,  

l Trend was signifihnt. (PSO.05) by logistic regression test; dosed group significantly different from control group 
* *  PSO.01 ' 

a Number o f  animals with organ  examined microscopically
b 
 Number o f  animals with lesion 
C Average severity grade o f  affected animals: l=minimal; 2=mild; J=moderate; 4=marked 

. .  



o-Benzyl-p-chlorophenol is an aryl halide  biocide 
used .extensively in  hospitals, and households in the 
United States in disinfectant preparations and soap 
formulations. The estimated annual  production o f  
o-benzyl-p-chlorophenol is 4.5 X lo6kg. o-Benzyl-
p-chlorophenol was selected by the National  Cancer 
Institutefor toxicity and carcinogenicity studies 
because o f  the potential  for human exposure, chem-
ical relationship tothe known neurotoxin hexa-
chlorophene,andasarepresentative o f  a biocide 
class andthe specific subclass o f  aryl halides. 
Human exposure to o-benzyl-p-chlorophenolcan 
occur by absorption  throughtheskinand mucous 
membranes after contact exposure andby absorption 
through the gastrointestinal tract mucous membranes 
following ingestion. Chroniccutaneousexposure 
resultsinirritation atthesites o f  application. 
Epidemics o f  infanthyperbilirubinemia have been 
associated with the use o f  disinfectantdetergents 
containing o-benzyl-p-chlorophenol to clean  equip-
ment in hospitalnurseries (Wysowski et al . ,  1978). 
In the present study, dosed  rats exhibited bilirubin 
values similar to  (or lower than)  control values 
(Table Gl). 

Nephropathy characterized by tubule dilatation and 
flattening o f  the tubuleepithelium,tubule casts, 
interstitial fibrosis, and mononuclear cell infiltrates 
occurred in male  andfemaleratsand mice in the 
13-week and 2-year studies. Kidney disease is a 
common background lesion in aged rats  but is .less 
common in mice. In the 2-year studies, the severity 
of  nephropathy in rats andthe incidence and severity 
of nephropathy in mice was related to  the admin- 
istration of  o-benzyl-p-chlorophenol. The incidence 
o f  parathyroid gland hyperplasia associated with the 
nephropathy increased with increasing  dose in male 
rats (control, 0/47; 30 mgkg, 2/47; 60 mgkg, 5/45; 
120 mgkg,8/46).Parathyroid gland hyperplasia is a 
manifestation o f  hyperparathyroidismsecondary 
caused by severe  nephropathy. The nephropathy is 
accompanied by failure o f  renal function and disrup-
tion o f  calcium and  phosphorus homeostasis, leading 
tostimulation o f  the parathyroid gland. Other 

I . . .. . . . .  

lesionssecondary to the disturbed mineral homeo-
stasis o f  the nephropathy and secondary hyperpara-
thyroidism include  fibrousosteodystrophy in male 
rats and male and female mice and mineralization o f  
tissues such as  the gastric mucosa. 

The route of o-benzyl-p-chlorophenol  administration 
in these  studies was by  gavage. Selection o f  this 
route was based onthe conclusion that systemic 
toxicity could  not be achieved by cutaneous applica-
tionbecause o f  the strongirritatingandcorrosive 
properties o f  o-benzyl-p-chlorophenol. Theresults o f  
cutaneous.exposureinrabbits included necrosis, 
severe desquamation, and hemorrhages at application 
sitesafter 15 doses at a  concentration o f  0.3% in 
isopropanolata dosingvolume o f  2 mL/kg body 
weight and  a dermal dose o f  6 mgkg body weight 
(Monsanto). Thus, while the exposure o f  humans is 
most commonly cutaneous, this route was excluded 
for the animal  studies becauseo f  possible cutaneous 
irritationpreventingadose adequate for systemic 
toxicity. ,

/ 
Dosesfor the 16-day gavage studies  were set at 0, 
62.5, 125, 250, 500, or 1,000 mgkg body weight. 
Significantly lower survival and clinical signs o f  
toxicity were confined t o  high-dose groups o f  both 
ratsand mice. Nephropathyoccurred in rats  and 
mice. Because o f  the  increased incidence and sever-
ity of nephropathy,  dosesselectedfor the 13-week 
studieswere 0, 30, GO, 120, 240, or 480 mgkg for 
rats, 0, 30, 60, 120, 240, or 480 mgkg for  the first 
13-week mouse study, and 0, 500, 650, 800, or  
1,000 mg/kg for the second 13iweek mouse study. 
The second. 13-week. mousestudy was performed 
because no toxic level was established in the first 
13-week study. Survival in the  second 13-week 
mouse study was lowest in mice receiving doses o f  
800 or 1,000 mgkg. Nephropathy  was'considered the 
limiting lesion for  o-benzyl-p-chlorophenoladmin-
istration in rats  and mice. 

Because the  background renallesionsweremore 
severe in males, the  doses set for the 2-year study in 
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ratswere 0, 30, 60, o r  120 mgkg body weightfor 
males and 0, 60, 120, o r  240 mgkg body weight for 
females. The doses chosenforthemaleratswere 
half those  chosen for the female ratsbecause of the 
nephrotoxicity of the chemical inthe 13-week study 
and the likelihood that the renal lesions would be 
more severe in malerats. The highest dose for male 
rats (120 mg/kg) did  not significantly lower survival 
andmeanbodyweightswereslightlylowerthan 
controls. However, the severity o f  nephropathy was 
increased from 2.4 for control male rats t o  3.3 for 
high-dosemale rats. A substantiallyhigherdose 
probably would have increased the severity o f  ne-
phropathy to a critical stage, decreasing survival and 
resulting in an inadequate number of rats for the 
2-year evaluation. At the high dose chosen, the 
deaths of10 male rats were ascribedto nephropathy. 
The high dose for female rats did not lower survival 
and the mean body weights were similarto  those o f  
the controls. This dose, although possibly not  large 
enough to equal the minimum lethaldose, did cause 
anincreaseintheseverity o f  nephropathy. These 
renal lesions established a toxic  effect in  female rats 
and allowed the conclusion that the doses used for 
female rats were adequate to  determine the  chronic 
toxicity and  carcinogenicity o f  o-benzyl-p-chloro-
phenol. 

Mice appeared less susceptible tothe toxic effects o f  
o-benzyl-p-chlorophenol and no apparent difference 
existed betweenmalesandfemalesin the second 
13-week study. Thus,  thedoses chosen for the 2-year 
study in mice were 0, 120, 240, o r  480 mgkg body 
weightforeach sex. Toxicity was  producedsince 
bodyweights of  alldosedmalesand o f  mid-and 
high-dosefemaleswerelowerthan those of the 
controls. Also, survivalwasreducedinall dosed 
groups o f  malemiceandhigh-dosefemales,with 
increased numbers of moribund animals and sponta-
neous deaths. However, in the group withthe lowest 
survival, the high-dose females, 51% survived t o  the 
end o f  the 2-year study  and12were killed moribund 
so that adequate numbers were available for histo-
pathologic evaluation. The severity o f  nephropathy 
increased with dose in males, and boththe incidence 
and severity o f  nephropathy increased with dose in 
females. Thus, these doses demonstrated toxicity and 
the survival was high enough for evaluation o f  the 
chronic toxicity and  carcinogenicity o f  o-benzyl-p-
chlorophenol in mice. 

A varietyo f  neoplasms occurred in control and dosed 
maleandfemale F344M rats. N o  neoplasmswere 
consideredcompoundinduced. A few renal  neo-
plasmsoccurred,but the incidenceswere very low 
(single incidences of transitional cell carcinoma in 
femaleratsreceiving240and480 mg/kg). While 
transitionalcellcarcinomahasnotoccurredin 
control female rats(0/1,068), t he  lack o f  an increased 
incidence after step-section review justified the call 
o f  equivocalevidence of  carcinogenic activity. A 
higher incidence o f  renal neoplasms occurred in the 
kidney o f  malemiceandincludedrenaltubule 
adenomaandcarcinoma. These incidencesin the 
standard evaluation are outsidethe range o f  histori-
cal control values (males: adenoma 4/949, range 0% 
t o  2%; carcinoma 0/949) and  indicatedsome evi-
dence o f  carcinogenic activity, a  finding supported by 
the extended The neoplasmsevaluation. were 
accompanied by renal tubule hyperplasia, supporting 
the conclusion o f  a proliferative response o f  renal 
tubule epitheliumto  o-benzyl-p-chlorophenol admin-
istration. No renal neoplasms were found in control 
mice. In control male mice from five studies to  date, 
no additional renal tubule adenomas o r  carcinomas 
were identified through extended step-section review 
(NTP, 1991; NTP, 1992a,b,c; NTP, 1993). While  this 
database is small,  the absenceo f  renal neoplasms in 
these extended evaluations suggests that renal neo-
plasms are very rarecontrol mice,in male 
strengtheningtheevidence for chemical-induced 
effects observed in this study. 

The mechanism o f  induction o f  renaltubuleneo-
plasms is n o t  established and the induction o f  these 
neoplasmsinmalemice is unique  amongseveral 
germicidestestedforcarcinogenicity.Whilethere 
was clear  evidenceo f  carcinogenicity in male  F344M 
rats receiving 1,4-dichlorobenzene basedo n  increased 
incidencesofrenaltubulecarcinomas, norenal 
neoplasmsoccurredinfemalerats o r  maleand 
femalemice (NTP, 1987). Other phenolic disinfec-
tants were negative for inductiono f  renal neoplasms, 
includingphenolinratsandmice (NCI. 1980). 
o-phenylphenol in mice (NTP, 1986). and hexa-
chlorophene in rats(NCI, 1978a). Other compounds 
considered positive for inductiono f  renal neoplasms 
in male mice include bromodichloromethane (NTP, 
1988), acid 1977),nitrilotriacetic (NCI, 
tris(2,3-dibromopropyl)phosphate (NCI, 1978b) and 
2,4-diaminophenoldihydrochloride (NTP, 1992~). 
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Therewassomeevidence o f  carcinogenicity in 
F344M rats receiving quercetin based on production 
o f  renaltubuleadenomas o r  carcinomas(NTP, 
1992a). 

The chemicals  active as renaltubulecarcinogens 
represent a varietyo f  chemical structures and include 
both genotoxic and nongenotoxic substances. Thus, 
both primary and secondary mechanisms probably 
operative in the induction ofthe renal neoplasms. A 
specific hasbeen formechanismnot studied 
o-benzyl-p-chlorophenol, but the chemical is muta- 
genic in certain test systems and not mutagenic in 
others.applied o-benzyl-p-When topically, 

a carcinogen; o-benzyl-p-complete however, 
chlorophenoldid weakly promote  skinneoplasms 
fol lowing withini t ia t ion7,12-dimethyl-
benz(a)anthracene (NTP, 1994). Thus, the  available 
evidence suggests that o-benzyl-p-chlorophenol is a t  
best a weak carcinogen acting through a nongeno-
toxic mechanism. proliferativeCellular lesions 
induced by the  nephropathy possibly provided  a 
backgroundforgeneticmutations,resulting in the  
low incidence of  renal neoplasms in male  mice (and 
possibly female rats). Increased severity o f  nephrop, 
athyinmalemice may explain the difference in 
tumorigenic response between male and femalemice. 
Theincidence o f  other neoplasms was considered 
usual in type and incidence for the B6C3Fl mouse 
andwithinhistoricalcontrol ranges. Nonewere 

chlorophenol was active  neither as an initiator nor asbined). There was no evidence of carcinogenic activity 

considered related t o  the  administration o f  o-benzyl-
p-chlorophenol. 

mDNcILusnoNs 
Under the conditions o f  these 2-year gavage studies, 
there was no evidence of carcinogenic acriviry" o f  
o-benzyl-p-chlorophenol in male F344M rats receiv- 
ing 30, 6 0 ,  o r  120 mgkg body weight. There was 
equivocal evidence of carcinogenic activity of  o-benzyl-
arep-chlorophenol in female F344m rats based on the 
occurrence oftwo rare renal transitional cell carcino-
mas. There was some evidence ofcarcinogenic activity 
o f  o-benzyl-p-chlorophenol in male  B6C3F,mice 
based on increased  incidences o f  renal tubule adeno-
ma and  renal tubuleadenoma o r  carcinoma(com-

o f  o-benzyl-p-chlorophenol infemaleB6C3Flmice 
receiving 120, 240, o r  480 mgkg. 

o-Benzyl-p-chlorophenol was nephrotoxic  formale 
andfemale F344/pJ rats  andB6C3Fl mice. The 
severity o f  nephropathy was increased in male and 
femaleratsandtheincidenceandseverity o f  
nephropathy was increased in male  and female mice. 
The incidence and severityo f  nephropathy increased 
with length o f  treatment.Other lesionsconsidered 
to  beassociated with thenephropathyandthe 
secondaryhyperparathyroidism in male  ratsand in 
maleandfemalemiceincludedfibrous osteo-
dystrophyand soft tissuemineralization.Increased 
incidences o f  squamous cell hyperplasia o f  the 
forestomach were observed in  mice. 

* Explanation o f  Levels o f  Evidence o f  Carcinogenic Activity is on  page 11 .  A summary o f  the Technical  Reports Review Subcommittee 
comments and the public discussion  on this Technical Report appears on page 13. 
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Disposition Summary 

Animals initially in studyb 

3 M d i m c 9 h ~ c  
Is-" .imm?im 6 z w h Q h n  

Histopathology 

Clinical pathology 


Early deaths 

Accidental deaths 

Moribund 

Natural deaths 


Survivors 

Terminal sacrifice 


Animals examined microscopically 

%§-MopagbeHnterim Evdu~Ebn 
Alimentary System 

None 


Cardiovascular System 

None 


Endocrine System 

Parathyroid gland 


Carcinoma 

Pituitary gland 


Pars distalis, adenoma 


General Body System 

None 


Genital System 
Preputial gland 


Adenoma 

Carcinoma 


T e s t e s  
Sertoli c e l l  tumor benign 
Bilateral, interstitial cel l ,  adenoma 
Interstitial cel l ,  adenoma 

Hematopoietic System 

None 


80 

10 


10 

10 


6 

16 
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23 
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80 80 
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10 10 
10 10 
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TABLEA1 
Summary of the Incidence of Neoplasms in Male Rats in the2-YearGavage Study of o-Benzyl-p-Chlorophenol 
(continued) 

VehicleControl 30mgntg mmglkg 120 mgntg 

15-Month Interim Evaluation (continued) 
Integumentary System 
Skin 

Squamous cell papilloma 
Basal cell adenoma 

(10) (1) 

1 (100%) 

(9)
1 (11%) 

Musculoskeletal System 
None 

Nervous System 
None 

Respiratory System 
None 

Special Senses System 
None 

UrinarySystem 
None 

2-Year Study 
AlimentarySystem 
Esophagus 

Carcinoma 
Intestine large, cecum 
Intestine large, colon 

Leiomyosarcoma, metastatic, uncertain 
primary site 1 (2%) 

Polyp adenomatous 1 (2%) 
Sarcoma, metastatic, uncertain 

primary site 1 (2%) 
Intestine large, rectum (49) (49)
Intestine small, duodenum (49) (49)

Carcinoma, metastatic, uncertain 
primary site 1 (2%) 

Intestine small, jejunum (48)
Adenocarcinoma 1 (2%) 
Leiomyosarcoma 1 (2%) 
Leiomyosarcoma, metastatic, uncertain 

primary site 1 (2%) 



Lesions in Male Rats 

(continued) 
Alimentary System (continued) 
Liver 

Hepatocellular adenoma 

Sarcoma, metastatic, skin 

Sarcoma, metastatic, uncertain 


primary site 
Mesentery 

Carcinoma, metastatic, uncertain 
primary site 

Hemangioma 
Leiomyosarcoma, metastatic,  uncertain 

primary s i te  
Sarcoma, metastatic, uncertain 

primary site 
Pancreas 

Carcinoma, metastatic, uncertain 
primary site 

Sarcoma, metastatic, uncertain 
primary site 


Acinus, adenoma 

Acinus, adenoma, multiple 


Pharynx 
Palate, squamous cell papilloma 

Salivary glands 
Stomach, forestomach 

Carcinoma, metastatic, uncertain 
primary site 

Squamous c e l l  papilloma 
Stomach, glandular 

Carcinoma, metastatic, uncertain 
primary site 

Tooth 
Mixed tumor NOS 

Cardiovascular System 
Heart 

Endocrine System 
Adrenal gland, cortex 

Adenoma 
Carcinoma, metastatic, uncertain 

primary site 
Adrenal gland, medulla 

Pheochromocytoma malignant 
Pheochromocytoma benign 
Bilateral, pheochromocytoma malignant 
Bilateral, pheochromocytoma benign 

(49) (48) (49) 

1 (2%) 

1 (2%) 2 (4%) 

(49) 
(49) 

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

(49) (49) 

1 (2%) 

(50) (50 )  

1 (2%) 
(50)

1 (2%) 
12 (24%) 

(50 )
1 (2%) 
I (14%) 

1 (2%)
(49) 

6 (12%) 

(50) 
1 (2%) 
9 (18%) 
1 (2%) 

1 (2%) 3 (6%) 4 (8%) 



74 o-Benzyl+-Chlorophenol, NTP TR 424 

TABLEA1 
Summary of the Incidence of Neoplasms in Male Rats in the 2-YearGavage Study of o-Benzyl-p-Chlorophenol 
(continued) 

2 - Y e ~ rstudy (continued) 
Endocrine System (continued) 
Islets, pancreatic 

Adenoma 
Carcinoma 

Parathyroid gland 
Adenoma 

Pituitary gland 
Pars distalis, adenoma 
Pars distalis, carcinoma 

Thyroid gland 
Bilateral, Ce l l ,  adenoma 
Bilateral, Ccell, carcinoma 
Ce l l ,  adenoma 
Ce l l ,  carcinoma 
Follicular cell, adenoma 
Follicular cell. carcinoma 

General Body System 
None 

Genital System 
Epididymis 
Preputial gland 

Adenoma 
Carcinoma 

Prostate 
Seminal vesicle 

Carcinoma, metastatic, uncertain 
primary site 

Testes 
Bilateral, interstitial cell, adenoma 
Interstitial cell, adenoma 

Hematopoietic System 
Bone marrow 
Lymph node 

Deep cervical, carcinoma, metastatic, 
thyroid gland 

Mediastinal, carcinoma, metastatic, 
uncertain primary site 

Mediastinal, carcinoma adenosquamous, 
metastatic, lung  

Mediastinal, sarcoma, metastatic, 
uncertain primary site 

Lymph node, mandibular 
. .

Lymph nbde, mesenteric 

Vehicle Control 30 mglkg 60 mglkg 120 mglkg 

(47)
1 (2%) 

(47)
1 (2%) 

(50)
11 (22%) 

4 (8%) 

(50)  
(49)

2 (4%) 
3 (6%) 

(50)  
(50 )  

1 (2%) 
(50)  

5 (10%) 
33 (66%) 

(48) 

8(17%) 
33 (69%) 

(50)
29 (58%) 
10 (20%) 

(51)
31 (61%) 
11 (22%) 

1 (2%) 

1 (2%) 

(49) 
(49) 



h i o m  in Male Rats 

2-&W .%bdJ (continued) 
Wematopietic System (continued) 
Spleen 

Fibrosarcoma 
Leiomyosarcoma, metastatic,  uncertain 

primary site 
Sarcoma, metastatic, uncertain 

primary site 
Thymus 

Integumentary System 
Mammary gland 

Fibroadenoma 
Skin 

Basal c e l l  adenoma, multiple 
Basosquamous tumor malignant 
Keratoacanthoma 
Squamous cell carcinoma 
Squamous cell papilloma 
Sebaceous gland, adenoma 
Subcutaneous tissue, fibroma 
Subcutaneous tissue, fibrosarcoma 
Subcutaneous tissue, hemangiosarcoma 
Subcutaneous tissue, lipoma 
Subcutaneous tissue, sarcoma 

Musculoskeletal System 
Skeletal muscle 

Chordoma 
Fibrosarcoma 
Leiomyosarcoma, metastatic,  uncertain 

primary site 

Sarcoma, metastatic, uncertain 


primary site 


Nervous System 
Brain 

Astraytoma benign 
Astrocytoma malignant 
Carcinoma, metastatic, pituitary gland 

Peripheral nerve 
Schwannoma benign 

Spinal cord 
Chordoma 

(50) 

(45) 

(37)
2 (5%) 

(49) 

1 (2%) 1 (2%) 
6 (12%) 4 (8%) 2 (4%) 1 (2%) 

4 (8%) 1 (2%) 
1 (2%) 

1 (2%) 
1 (2%) 

1 (2%) 
1 (2%) 

1 (2%) 
1 (2%) 

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

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

1 (2%) 

(2) (3)
1 (33%) 

1 (50%) 

1 (33%) 

1 (33%) 
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TABLEA1 
Summary of the Incidence of Neoplasms in Male Rats in the2-YearGavage Study of o-Benzyl-p-Chlorophenol 
(continued) 

2-Year Study (continued) 
Respiratory System 
Lung 

Ahreolar/bronchiolar adenoma 
Alvedar/bronchiolar carcinoma 
Carcinoma, metastatic, preputial  gland 
Carcinoma, metastatic, thyroid gland 
Carcinoma, metastatic, uncertain 

primary site 
Carcinoma adenosquamous 
Chordoma, metastatic, spinal cord 
Chordoma, metastatic, uncertain 

primary site 
Squamous c e l l  carcinoma 
Squamous cell  carcinoma, metastatic, 

multiple, uncertain primary site 
Mediastinum, carcinoma, metastatic, 

thyroid gland 
Nose 

Papilloma 

Special Senses System 
Ear 

Pinna, squamous c e l l  papilloma 
Zymbal’s gland 

Adenoma 
Carcinoma 

Urinary System 
Kidney 

Renal tubule,  adenoma 
Renal tubule,  carcinoma 

Urinary bladder 
Transitional epithelium, papilloma 

Systemic Lesions 
Multiple organsd 

Leukemia mononuclear 
Mesothelioma benign 
Mesothelioma malignant 

Vehicle Control 30 mgntg 60 mgntg 120mgntg 

( 5 0 )  

2 (4%) 

1 (2%) 

1 (2%) 


1 (2%) 

1 (2%) 


1 (2%) 

(50 )  

(1)

1 (100%) 


(1)
1 (100%) 

(50 )  	 (50 )  ( 5 0 )  (51)
10 (20%) 9 (18%) 10 (20%) 10 (20%) 
4 (8%) 1 (2%) 


1 (2%) 
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Neoplasm Summargr 
Total animals with primary neoplasmse 

15-Month interim evaluation 9 4 5 
2-Year study 45 48 45 44 

Total primary neoplasms 
15-Month interim evaluation 12 5 5 
2-Year study 132 116 115 102 

Total animals with benign neoplasms 
15-Month interim evaluation 8 4 5 
2-Year study 45 48 44 44 

Total benign neoplasms 
15-Month interim evaluation 11 4 5 
2-Year study 103 % 86 85 

Total animals with malignant neoplasms 
15-Month interim evaluation 1 1 
2-Year study 23 17 22 15 

Total malignant neoplasms 
15-Month interim evaluation 1 1 
2-Year study 29 19 29 17 

Total animals with metastatic neoplasms 
2-Year study 6 2 4 1 

Total metastatic neoplasms 
2-Year study 12 13 1 

Total animals with malignant neoplasms 
uncertain primary site 

2-Year study 2 2 
Total animals wi th  neoplasms uncertain-

benign or malignant 
2-Year study 1 

Total uncertain neoplasms 
2-Year study 1 

a Number of animals examined microscopically a t  site and  number of animals with lesion 
Seven or ten  of the 80 animals in each dose group were evaluated for clinical pathology only. 
No lesions were obselved at  the 3-month interim evaluation. 
Number of animals with any tissue examined microscopically 

e Primaryneoplasms:allneoplasmsexceptmetastaticneoplasms 
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TABLEA2 

Individual Animal Tumor Pathology of Male Rats in the  2-Year Gavage Study of o-Benzyl-p-Chlorophenol: 


, I . , ,  . : , .  ' . ,Vehicle Control 

- 0 . 0  1 4 . 4  4 5 5 . 5  5 6 6 6 6 6 6 6 6 6 6 6 6 7 . 7  7 
Number of Days on Study 2 3 9 5 6 6 0 2 3 4 1 2 2 3 5 6 7 8 8 8 9 9 1 2 2  

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

- 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 
Carcass ID Number 0 0 1 ~ 0 0 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0  

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

~~ ~~~ 

. ,Alimentary System 
Esophagus . . . . . . . . . . . . . . . . . . . . . . . . .  
Intestine large . . . . . . . . . . . . . . . . . . . . . . . . . .  
Intestine large, cecum + + + A M + ' + + + + + + + + + + + + + + + + + + +  
Intestine large, colon . . . . . . . . . . . . . . . . . . . . . . . . . .  
Intestine large, rectum . . . . . . . . . . . . . . . . . . . . . . . . .  
Intestine small + + A + + + + + + + + ' + + + + + + + + + + + + + +  
Intestine small, duodenum + + A + + + + . + ' + + + + + + + + + + + + + + + + +  
Intestine small, ileum + + A A + + + ' + + + + + + + + + + + + + + + + + +  
Intestine small, jejunum + + A  + + + + " + ' + + + . + . +  + + + + + + + + + + . + + 
Liver . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mesentery '+ ..+ + + +  
Pancreas + + A + + + + + + + + + + + + + + + + + + + + + +  

Acinus, adenoma 
Salivary glands . . . . . . . . . . . . . . . . . . . . . . . . .  
Stomach ' + + A + + + ' + + + + + + + + + + + + + + + + + + +  
Stomach,forestomach . + + A + + + ' + + + + + + + + + + + + + + + + + + +' 

Squamous c e l l  papilloma X 
Stomach, glandular + + A + + + + + + + + + + + + + + + + + + - $ + + +  

. .Cardiovascular System 
Heart 	 . . . . . . . . . . . . . . . . . . . . . . . . .  


Endocrine System 	 . -

Adrenal gland . . . . . . . . . . . . . . . . . . . . . . . . .  

Adrenal gland, cortex . . . . . . . . . . . . . . . . . . . . . . . . . .  

Adrenal gland, medulla . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  


Pheochromocytoma malignant 
Pheochromocytoma benign X X x 
Bilateral, pheochromocytoma benign X 

Islets, pancreatic 	 + + A + + + + + + + + + + + + + + + + + + + + + +  
Carcinoma 

Parathyroid gland + + A M + + + + + + + + + + , M + + + + + + + + + +  
Pituitary gland + + A + + + + + + + + + + + + + + + + + + + + + +  

Pars distalis, adenoma X X x x x  x x x  x 
Pars distalis, carcinoma X 

Thyroid gland + + A + + + + + + + + + + + + + + + + + + + + + +  
Bilateral, C - c e l l ,  adenoma I . X 
C e l l ,  adenoma X X 
c a l l ,  carcinoma 
Follicular c e l l ,  adenoma X X 
Follicular cell, carcinoma X 

General Body System , , .. . .  , .  . , 

None 

,. . . -.. , I..-, ~ _._..". . . ., ..". ".,. 

A: Autolysis precludes examination 
+: Tissue examined microscopically 

I: Insufficient tissue 
M: Missing tissue 

Blank Not examined 
X: Lesion present 



Wumkr OR Days on Study 

Alimentary System 
Esophagus 

Intestine large 

Intestine large,  cecum 

Intestine large,  colon 

Intestine large,  rectum 

Intestine small 

Intestine small,  duodenum 

Intestine small,  ileum 

Intestine small,  jejunum 

Liver 

Mesentery 

Pancreas 


Acinus, adenoma 

Salivary glands 

Stomach 

Stomach, forestomach 


Squamous cell papilloma 

Stomach, glandular 


Cardiovascular System 
Heart 

Endocrine System 
Adrenal gland 

Adrenal gland, cortex 

Adrenal gland, medulla 


Pheochromocytoma malignant 

Pheochromocytoma benign
x x x x  

Bilateral, pheochromocytoma benign 

Islets, pancreatic 
Carcinoma 

Parathyroid gland 
Pituitaly gland 

Pars distalis,  adenoma 
Pars distalis, carcinoma 

Thyroid gland 
Bilateral, Ccell, adenoma 
C-cell, adenoma 
C-cell. carcinoma 
Follicular cel l ,  adenoma 
Follicular cell, carcinoma 

General Baddy System 
None . . 

7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7  

2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

4 6 9 9 9 9 9 9 9 9 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1  


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 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1  

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

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


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


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


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


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


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


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


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


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


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


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

+ + +  + + 

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

x 


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


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


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


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


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


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


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


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

x 


x x x  x x  


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

x x  

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

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

x x x  x x x x  


x 

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


x x x x x x  

x x x  


Total 
Tissues/ 
Tumors 

50 

5 0  

48 

50 

50 

49 

49 

48 

49 

50  

10 

49 

1 


50 

49 

49 

1 


49 


5 0  


5 0  

50 

5 0  

1 


12 

1 


49 

2 


47 

48 

16 

2 


49 

1 

8 

3 

2 

1 
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TABLEA2 

Individual Animal Tumor Pathology of Male Rats in the 2-YearGavage Study of o-Benzyl-p-Chlorophenol: 

Vehicle Control (continued) 

Number of Days on Study 

Carcass ID Number 

Genital System 
Epididymis 
Preputial gland 


Adenoma 

Carcinoma 


Prostate 

Seminal vesicle 

T e s t e s  


Bilateral, interstitial cell, adenoma 
Interstitial cell, adenoma 

Hematopoietic System 
Bone marrow 
Lymph node 

Deep cervical, carcinoma,  metastatic, 
thyroid gland 

Mediastinal, carcinoma  adenosquamous, 
metastatic, lung 

Lymph node,  mandibular 
Lymph node,  mesenteric 
Spleen 
Thymus 

Integumentary System 
Mammary gland 

Fibroadenoma 
Skin 

Basosquamous tumor malignant 
Keratoacanthoma 
Subcutaneous tissue, fibroma 
Subcutaneous tissue, fibrosarcoma 
Subcutaneous tissue, hemangiosarcoma 

Musculoskeletal System 
Bone 
Skeletal muscle 

Fibrosarcoma 

Nervous System 
Brain 

Astrocytoma benign 
Carcinoma, metastatic, pituitary 
gland 

Peripheral nerve 
Spinal cord 

Chordoma 

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

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

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

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


X X X 

X X 


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


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


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

X x x x  x x x x x x  X 


X X X 


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


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


+ + A + + + + + + + + + + + + + + + + + + + + + +  
+ + + + M + - + + + + + + + + + + + + + + + + + + +  

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

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


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

X 


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


x x  X 

X 


X 


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

+ 

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

X 


X 

+ + 

+ + + 
X 


i 
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TABLE A2 
I h d i V i d U a n  h i I l l d  TUPnaOr p8iiPhO@J' 
V&i& @OnWQl (continued) 

Number of Days o m Study 

C a m s  ID Number 

Genital System 
Epididymis 
Preputial gland 


Adenoma 

Carcinoma 


Prostate 

Seminal vesicle 

T e s t e s  


Bilateral, interstitial cell, adenoma 
Interstitial cel l ,  adenoma 

Wematopietic System 
Bone m a m w  
Lymph node 

Deep cervical, carcinoma,  metastatic, 
thyroid gland 

~ 

~ 

~ 

, 
~ 

I 


I 


Mediastinal, carcinoma  adenosquamous, 
metastatic, lung 


Lymph node,  mandibular 

Lymph node,  mesenteric 

Spleen 

Thymus 


Integumentary System 
Mammary gland 


Fibroadenoma 

Skin 

Basosquamous tumor malignant 
Keratoacanthoma 
Subcutaneous tissue, fibroma 
Subcutaneous tissue, fibrosarcoma 
Subcutaneous tissue, hemangiosarcoma 

MusculoskeletalSystem 
Bone 

Skeletal muscle 


Fibrosarcoma 


Nervous System 
Brain 

Astrocytoma benign 
Carcinoma, metastatic, pituitary 
gland 


Peripheral newe 

Spinal cord 


Chordoma 

Off "k h a §  I W the 2-~CSt?GWa@?8aDBdy Off o-Berm;eg.n-~-cCDnnQrmPQDnermoD: 

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 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

4 6 9 9 9 9 9 9 9 9 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1  


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 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1  Total 
1 0 1 1 2 2 3 4 4 4 5 5 6 6 6 1 8 9 _ O _ L 1 2 2 2 2  T W U W  

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

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 

x x x  6 


2 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

x x x x x x x x x x x x x x x x x x  	 33
x x x x  


x x  	 5 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


x 	 1 


X 1 

. . . . . . . . . . . . . . . . . . . . . . . . .  49 

. . . . . . . . . . . . . . . . . . . . . . . . . .  49 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

+ + + M + + + M + + + + + + + + + + + + + M + + +  45 


+ M + + + + + + M M + + + + + + + + M + M + + M +  37 

x 2 

+ + + + + + + + + + + + + + + + + + + + + + + M + 49 


x 1 

x x x  6 


1 

x 1 


1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

+ 	 2 

x 	 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

1 


x 	 2 

2 

3 

1 
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TABLEA2 

Individual Animal Tumor Pathologyof Male Rats in the 2 - Y a r  Gavage Study of o-Benzyl-p-Chlorophenol: 


. .' I . ' ' ._ . 1 .Vehicle Control (continued) 
. . 

* ' - 0 f . O  1 4  4 . 4 - 5  5 5 - 5  6 6 6 6 6 6 . 6  6 6 6 6 6 7 7 7 . 

Number of Days on Study 2 3 9 5 ' 6 6 0 ' 2 3 4 1 2 ' 2 3 5 6 7 8 8 8 9 9 1 2 2  
5 7 ' 7 7 5 7 0 1 3 3 0 - 4 4 8 5 0 0 3 7 7 5 6 1 2 3  

. .  0 0 0 0 , o  0 . 0  0 - 0  0 0 0 0 0 0 o . . o  0 0 0 0 0 0 0 0 
Carcass ID Number 0 0 ' 1  0' 0: 1 " o  0 . 0  0 0 0 ' 0  1 1  0 0 0 0 0 0 0 0 0 0 . .  

' 7  4 ' 2  5 8 ' : O ' Z . l  2 3 1 8  9 1 ' 0  9 2 5 7 9 7 1 9  8 5 
. .  2 4 5 . 2  1 3  2 3 1 5  5 2 3 5 5 3 34 : 4  1 2 . 4 5 ' 4  3 

. I  , . .  . . . . . . .  , . . .  . . . 
Respiratory System 
Lung . . . . . . . . . . . . . . . . . . . . . . . . .  

. . .Alveolar/bronchiolar carcinoma X 

Carcinoma adenosquamous 

Chordoma, metastatic, spinal cord 

. .  X 

' I . I.;Chordoma, metastatic, uncertain 

. ,. . . . . . . 
primary site X 
NOSe . . . . . . . . . . . . . . . . . . . . . . . . . .  

Trachea . . . . . . . . . . . . . . . . . . . . . . . . .  


Special Senses System .t. 


Ear 
Pinna, squamous cell papilloma 

, . . . .  . A . . ., . . . .  . .Urinary System . . . . . . . .  

Kidney . . . . . . . . . . . . . . . . . . . . . . . . .  
Renal tubule, adenoma 

Urinary bladder . . . . . . . . . . . . . . . . . . . . . . . . .  
- , :. I .Transitional epithelium, papillo'ma X 

.* . , . ". , . . . .Systemic . ' ' 'Lesions 

Multiple organs . . . . . . . . . . . . . . . . . . . . . . . . .  
. .  . .  

'Leukemia mononuclear .'X x x x  x x x  
Mesothelioma benign X X 

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



&ms ID Number 

RespipcaQoq system 
Lung

Ahreolaribronchiolar carcinoma 
Carcinoma adenosquamous 
Chordoma, metastatic, spinal cord 
Chordoma, metastatic, uncertain 

primary site 
Nose 
Trachea 

Special senses System 
Ear 

Pinna, squamous c e l l  papilloma 

Urinary System 
Kidney 

Renal tubule, adenoma 
Urinary bladder 

Transitional epithelium, papilloma 

Systemic Lesions 
Multiple organs 


Leukemia mononuclear 

Mesothelioma benign 


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 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 . 3 3 3 3  
4 6 9 9 9 9 9 9 9 9 0 0 0 0 0 0 0 0 1 1 1 1 , 1 1 1  

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

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

x 


x 


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


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


+ 
X 


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

x 

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


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

x x  x 

x X 

~Total~ 1 i 
Tissues/ 
Tumors 

50 

2 

1 

1 


1 

50 

50 


1 

1 


50 
1 


50 
1 


50 

10 

4 
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TABLEA2 
Individual Animal Tumor Pathology of Male Rats in the 2-Year Gavage Study of o-Benzyl-p-Chlorophenol: 30mgkg 

d l 4 4 4 5 5 5 5 5 5 5 6 6 6 6 6 6 6 6 7 7 7 7 7  
Number of Days on Study 3 5 3 5 9 0 2 2 2 4 4 6 0 2 3 5 5 6 6 8 1 1 1 2 2  

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

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  
Carcass ID Number 	 2 2 1 2 1 2 2 2 1 2 2 2 2 1 2 2 2 2 2 2 2 2 2 1 2  

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

Alimentary System 
Esophagus . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine large . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine large, cecum A + + A + + + + + + + + + + + + + + + + + + + + +  

Intestine large, colon . . . . . . . . . . . . . . . . . . . . . . . . .  


Leiomyosarcoma, metastatic, 
uncertain pri-mary site X 


Polyp adenomatous 

Sarcoma, metastatic, uncertain 

primary site X 


Intestine large, rectum + + + A + + + + + + + + + + + + + + + + + + + + +  

Intestine small + + + A + + + + + + + + + + + + + + + + + + + + +  

Intestine small, duodenum + + + A + + + + + + + + + + + + + + + + + + + + +  

Intestine small, ileum A + A A + + + + + + + + + + + + + + + + + + + + +  

Intestine small, jejunum + + A A + + + + + + + + + + + + + + + + + + + + +  


Leiomyosarcoma, metastatic, 

uncertain primary site X 


Liver . . . . . . . . . . . . . . . . . . . . . . . . .  

Hepatocellular adenoma 

Sarcoma, metastatic, uncertain 

primary site X 


Mesentery + + + + + +  + + 

Hemangioma. 


' Leiomyosarcoma,metastatic, 

uncertain primary site X 


Sarcoma, metastatic, uncertain 

primary site X 


Pancreas + + A A + + A + + + + + + + + + + + + + + + + + +  

Sarcoma. metastatic, uncertain 

primary site X 


Acinus, adenoma, multiple 

Salivary glands . . . . . . . . . . . . . . . . . . . . . . . . .  

Stomach . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Stomacti, foreitomach . . . . . . . . . . . . . . . . . . . . . . . . .  

Stomach, glandular + + + A + + + + + + + + + + + + + + + + + + + + +  

Tooth + 


Mixed tumor NOS 	 X 
. .  . . . 

Cardiovascular' System . 

Blood vessel + 

Heart . . . . . . . . . . . . . . . . . . . . . . . . .  


Endocrine System 
Adrenal gland . . . . . . . . . . . . . . . . . . . . . . . . .  

Adrenal gland, cortex . . . . . . . . . . . . . . . . . . . . . . . . .  

Adrenal gland, medulla . . . . . . . . . . . . . . . . . . . . . . . . .  


Pheochiomocytoma malignant 

Pheochromocytoma benign X 
 X 



PJumpWr of Days on Study 

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

Leiomyosarcoma, metastatic, 
uncertain primary site 

Polyp adenomatous 
Sarcoma, metastatic, uncertain 
primary site 

Intestine large, rectum 
Intestine small 
Intestine small, duodenum 
Intestine small, ileum 
Intestine small, jejunum 

Leiomyosarcoma, metastatic, 
uncertain primaly site 

Liver 
Hepatocellular adenoma 
Sarcoma, metastatic, uncertain 
primary site 

Mesentery 
Hemangioma 
Leiomyosarcoma, metastatic, 
uncertain primary site 

Sarcoma, metastatic, uncertain 
primary site 

Pancreas 
Sarcoma, metastatic, uncertain 
primaly site 

Acinus, adenoma, multiple 
Salivary glands 
Stomach 
Stomach, forestomach 
Stomach, glandular 
Tooth 

Mixed tumor NOS 

Cardiovascular System 
Blood vessel 
Heart 

Endocrine System 
Adrenal gland 
Adrenal gland, cortex 
Adrenal gland, medulla 

Pheochromocytoma malignant 

7 7 7 7 7 7 7 7 1 7 7 7 7 7 7 1 7 7 7 7 7 7 7 7 7  

2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

5 9 9 9 9 9 9 9 9 0 0 0 0 0 0 . 0 0 1 1 1 1 1 1 1 1  


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  
2 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  Total 
7 7 7 7 8 8 8 8 9 9 0 2 2 3 3 3 4 4 5 5 6 6 8 8 8  Tissues/ 
4 3 4 5 2 3 4 5 3 5 1 1 4 1 3 4 3 5 1 5 3 5 1 2 5  Tumors 

. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  48 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


1 

x 1 


1 

. . . . . . . . . . . . . . . . . . . . . . . . .  49 

. . . . . . . . . . . . . . . . . . . . . . . . .  49 

. . . . . . . . . . . . . . . . . . . . . . . . .  49 

. . . . . . . . . . . . . . . . . . . . . . . . .  47 

. . . . . . . . . . . . . . . . . . . . . . . . .  48 


1 

. . . . . . . . . . . . . . . . . . . . . . . . .  50  


x 1 


1 

+ + + + +  13 


x 1 


1 


1 

. . . . . . . . . . . . . . . . . . . . . . . . .  47 


1 

X 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 

1 

1 


+ 2 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . . .  50 

X 1 


Pheochromocytoma benign X X x x x I 
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TABLEA2 . .  


Individual Animal Tumor Pathology of Male Rats in the 2-Year Gavage Study of o-Benzyl-p-Chlorophenol: 30 rnglkg 

(continued) 

Number of Days on Study 

Carcass ID Number 

Endocrine System (continued) 
Islets, pancreatic 

Adenoma 
Parathyroid gland 

Adenoma 
Pituitary gland 

Pars distalis, adenoma 
Thyroid gland 

C c e l l ,  adenoma 
Follicular c e l l ,  adenoma 
Follicular cell, carcinoma 

General Body System 
None 

Genital System 
Epididymis 
Preputial gland 


Adenoma 

Carcinoma 


Prostate 

Seminal vesicle 

T e s t e s  


Bilateral, interstitial cell, adenoma 
Interstitial cell, adenoma 

Hematopoietic System . . 

Bone marrow 
Lymph node 

Mediastinal, sarcoma,  metastatic, 
uncertain primary site 


Lymph node, mandibular 

Lymph node, mesenteric . 


Spleen 

Fibrosarcoma 
Leiomyosarcoma, metastatic, 

uncertain primary site 
Sarcoma, metastatic, uncertain 
primary site 

Thymus 

Integumentary System 
Mammary gland 


Fibroadenoma 


. . . 

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

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

+ + A A + + A + + + + + + + + + + + + + + + + + +  
X 


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

. .  X 


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

X x x x x   , x  X 


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

X X X x . .  


X 
, 

X 
. .  

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

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


X 

x ,  


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


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

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


X x x  x x x  x x x x x x x  

x x . . . . . .. x . . 

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


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


X . ,  

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

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

X .  


x " 

X 

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

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

. . x  . .  . x  



TA5m fa2 

InndividanaU AmimaU Tumor P~U~OUO~JJ 30rmn&
offMale RaUs inn Uhe %Year Gavage SUnndy QR ~-B~m~U-g-C~U~w~phermon: 
(continued) 

Pdumkm OB Dags on Study 

@ r a m a s s  ID Number 

Eaadadaae System (continued) 
Islets, pancreatic 

Adenoma 
Parathyroid gland 

Adenoma 
Pituitary gland 

Pars distalis, adenoma 
Thyroid gland 

C e l l ,  adenoma 
Follicular cel l ,  adenoma 
Follicular cell, carcinoma 

General Bady System 
None 

Genital System 
Epididymis 
Preputial gland 


Adenoma 

Carcinoma 


Prostate 

Seminal vesicle 

Testes 


Bilateral, interstitial cell, adenoma 
Interstitial cell, adenoma 

Hematopoietic System 
Bone marrow 
Lymph node 

Mediastinal, sarcoma, metastatic, 
uncertain primary site 


Lymph node, mandibular 

Lymph node, mesenteric 

Spleen 


Fibrosarcoma 
Leiomyosarcoma, metastatic, 
uncertain primary site 

Sarcoma, metastatic,uncertain 
primary site 

Thymus 

Integumentary System 
Mammary gland 


Fibroadenoma 


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 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

5 9 9 9 9 9 9 9 9 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1  


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  
2 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  Total 
7 7 1 7 8 8 8 8 9 9 0 2 2 3 3 3 4 4 5 5 6 6 8 8 8  l i S S U e s l  
4 3 4 5 2 3 4 5 3 5 1 1 4 1 3 4 3 5 1 5 3 5 1 2 5  Tumors 

. . . . . . . . . . . . . . . . . . . . . . . . .  41 

1 


+ + + + + + + + + + + + M + + + + + + + + + + M +  41 

1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

x x x x 11 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

x x x x  x x  10 


1 

1 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 


. . . . . . . . . . . . . . . . . . . . . . . . .  48 

x x  3 


x 2 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  48 

x x x x  x x x x x x x x x x x  x x x x  x 33 


x x x x  x 8 


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


1 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  48 

. . . . . . . . . . . . . . . . . . . . . . . . .  49 


1 


1 


1 

+ + + + + M + + + + + + + + + + + + + + + + + + +  46 


. . . . . . . . . . . . . . . . . . . . . . . .  44 

2 
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TABLEA2 
Individual Animal Tumor Pathology of Male Rats in  the 2-YearGavage Study of o-Benzyl-p-Chlorophenol: 30mg/kg 
(continued) 

0 1 4 4 4 5 5 5 5 5 5 5 6 6 6 6 6 6 6 6 7 7 7 7 7  
Number of Days on Study 3 5 3 5 9 0 2 2 2 4 4 6 0 2 3 5 5 6 6 8 1 1 1 2 2  

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

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  
Carcass IDNumber 	 2 2 1 2 1 2 2 2 1 2 2 2 2 1 2 2 2 2 2 2 2 2 2 1 2  

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

Integumentary System (continued) 
Skin . . . . . . . . . . . . . . . . . . . . . . . . .  


Basosquamous tumor malignant 

Keratoacanthoma 

Squamous cell papilloma X X 

Subcutaneous tissue, fibroma X 

Subcutaneous tissue, fibrosarcoma 

Subcutaneous tissue, lipoma 


~ ~ ~~ 

Musculoskeletal System 
Bone 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

Skeletal muscle + + + 


Chordoma X 

Leiomyosarcoma, metastatic, 

uncertain primary site X 


Sarcoma, metastatic, uncertain 

primaly site X 


~~ ~~ ~~~ ~~~ ~~~ ~ ~ ~~ ~ 

Nervous System 
Brain . . . . . . . . . . . . . . . . . . . . . . . . . . .  


Astrocytoma malignant X 

Peripheral newe + 


Schwannoma benign X 


Respiratory System 
Lung . . . . . . . . . . . . . . . . . . . . . . . . .  


Ahreolar/bronchiolar adenoma 

NOS2 	 . . . . . . . . . . . . . . . . . . . . . . . . .  


Papilloma 

Trachea . . . . . . . . . . . . . . . . . . . . . . . . .  


Special Senses System 
Eye t + + 

Zymbal's gland 


Adenoma 


Urinary System 
Kidney + + + A + + + + + + + + + + + + + + + + + + + + +  
Urinary bladder . . . . . . . . . . . . . . . . . . . . . . . . .  

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


Leukemia mononuclear X X X 

Mesothelioma benign 

Mesothelioma malignant X 




Integumentary System (continued) 
Skin 

Basosquamous tumor malignant 
Keratoacanthoma 
Squamous cell  papilloma 
Subcutaneous tissue,  fibroma 
Subcutaneous tissue,  fibrosarcoma 
Subcutaneous tissue, lipoma 

Musculoskelehl System 
Bone 
Skeletal muscle 

Chordoma 
Leiomyosarcoma, metastatic, 
uncertain primary site 

Sarcoma, metastatic, uncertain 
primaly site 

Nervous System 
Brain 

Astrocytoma malignant 
Peripheral nerve 

Schwannoma benign 

Respiratory System 
Lung 

Alveolarbronchiolar adenoma 
Nose 

Papilloma 
Trachea 

Special Senses System 
Eye
Zymbal’s gland 

Adenoma 

Urinary System 
Kidney 
Urinary bladder 

Systemic Basions 
Multiple organs 

Leukemia mononuclear 
Mesothelioma benign 
Mesothelioma malignant 

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  
2 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  Total 
7 7 7 7 8 8 8 8 9 9 0 2 2 3 3 3 4 4 5 5 6 6 8 8 8  Tissues/ 
4 3 4 5 2 3 4 5 3 5 1 1 4 1 3 4 3 5 1 5 3 5 1 2 5  Tumors 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

x 1 


x x x  x 4 

x X 4 


1 

X 1 


X 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50  

3 

1 


1 


1 


. . . . . . . . . . . . . . . . . . . . . . . . . .  50 

1 

1 

1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

X 1. 


. . . . . . . . . . . . . . . . . . . . . . . . .  50  

x 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


3 

+ 1 

X 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

X X x x x  X 9 


X 1 

1 
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TABLEA2 

Individual L i m a 1 Tumor Pathology of Male Rats in the 2 -Yhr  Gavage Study of o-Benzyl-p-Chlorophenol: 60 rng/kg 

Number of Days on Study 

Carcass ID Number 

Alimentary System 
E = P h w  

Carcinoma 
Intestine large 
Intestine large, cecum 
Intestine large, colon 
Intestine large, rectum 
Intestine small 
Intestine small, duodenum 

Carcinoma, metastatic, uncertain 
primary site 

Intestine small, ileum 
Intestine small, jejunum 

Adenocarcinoma 
Leiomyosarcoma 

Liver 
Mesentery 

Carcinoma, metastatic, uncertain 
primary site 

Pancreas 
Carcinoma, metastatic, uncertain 
primary site 

Acinus, adenoma 
Salivary glands 
Stomach 
Stomach, forestomach 

Carcinoma, metastatic, uncertain 
primary site 

Squamous c e l l  papilloma 
Stomach, glandular 

Carcinoma, metastatic, uncertain 
primary site 

Cardiovascular System 
B l o o d  vessel 
Heart 

Endocrine System 
Adrenal gland 
Adrenal gland, cortex 

Adenoma 
Carcinoma, metastatic, uncertain 
primary site 

Adrenal gland, medulla 
Pheochromocytoma malignant 
Pheochromocytoma benign 
Bilateral, pheochromocytoma benign 

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

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

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

X 


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

X 

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

X 


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

+ + +  

X 

+ A + + A + - + + + + + + + + + + + + + + + + + + +  

X 


+ + + + + - + + : + + + ’ + . +  + + + + + + + + + M +  + + 
+ A + + + . + + : + + + + + + , + + + + + + + + + + + +  
+ A + + + + + + + + + + + + + + + + + + + + + + +  

X 

X 


+ A + + + + + + + + + + + + + + + + + + + + + + + - . 

X 


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


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


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


X 
+ A + + + + + + + + + + + + + + + + + + + + + + +  

X 
. . X~ 
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TABLE A2 

I~t~aBhidl~d TUllMDiT PsPUhdw Off M a k  b U § in ah&Z-yWiT Gavage SiUUdy @
h~iKUl18~u Off Q-~eUtI@-~ChhlU'O~heUtIOk 
(continued) 

N u m b r  of Days on Study 

Qmss ID WumPlee 

Alimentary System 
Esophagus 

Carcinoma 
Intestine large 
Intestine large, cecum 
Intestine large, colon 
Intestine large, rectum 
Intestine small 
Intestine small, duodenum 

Carcinoma, metastatic, uncertain 
primary site 


Intestine small, ileum 

Intestine small, jejunum 


Adenocarcinoma 
Leiomyosarcoma 


Liver 

Mesentery 


Carcinoma, metastatic, uncertain 
primary site 

Pancreas 
Carcinoma, metastatic, uncertain 
primary site 

Acinus, adenoma 

Salivary glands 

Stomach 

Stomach, forestomach 


Carcinoma, metastatic, uncertain 
primary site 

Squamous cell papilloma 
Stomach, glandular 

Carcinoma, metastatic, uncertain 
primary site 

Cardiovascular System 
Blood vessel 
Hart  

Endocrine System 
Adrenal gland 
Adrenal gland, cortex 

Adenoma 
Carcinoma, metastatic, uncertain 
primary site 

Adrenal gland, medulla 
Pheochromocytoma malignant 
Pheochromocytoma benign 
Bilateral, benignpheochromocytoma 

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 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

9 9 9 9 9 9 9 9 9 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1  


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  
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4  Total 
3 3 4 4 4 5 5 5 6 6 1 1 8 8 8 9 9 0 1 1 1 3 3 4 4  Tissues/ 
3 5 2 3 . 4 1 2 5 1 5 1 3 3 4 5 2 3 3 1 2 3 2 4 2 4  Tumors 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

1 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 


1 

. . . . . . . . . . . . . . . . . . . . . . . . .  48 

. . . . . . . . . . . . . . . . . . . . . . . . .  48 


1 

X 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

+ + + 6 


1 

. . . . . . . . . . . . . . . . . . . . . . . . . .  48 


1 

x x 2 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 


. . . . . . . . . . . . . . . . . . . . . . . . . .  49 


1 

1 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 


1 


+ 1 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

x 1 


1 

. . . . . . . . . . . . . . . . . . . . . . . . .  49 


X 1 

X x x  x x  6 


X X 3 
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TABLEA2 
Individual Animal Tumor Pathology of Male Rats in the .2-Year Gavage Study of o-Benzyl-p-Chlorophenol: 60mg/kg 
(continued) 

Number of Days on Study 

Carcass ID Number 

Endocrine System (continued) 
Islets, pancreatic 

Carcinoma 

Parathyroid gland 

Pituitary gland 


Pars distalis, adenoma 
Thyroid gland 

Bilateral, C-cel l ,  carcinoma 
C-cell, adenoma 
C-cell, carcinoma 
Follicular cell, carcinoma 

General Body System 
None 

Genital System 
Epididymis 
Preputial gland 


Adenoma 

Carcinoma 


Prostate 
Seminal vesicle 

Carcinoma, metastatic, uncertain 
primary site 

Testes 
Bilateral, interstitial cell, adenoma 
Interstitial cell, adenoma 

Hematopoietic System 
Bone marrow 
Lymph node 

Mediastinal, carcinoma, metastatic, 
uncertain primary site 


Lymph node, mandibular 

Lymph node, mesenteric 

Spleen 

Thymus 

Integumentary System 
~ 

Mammary gland 

Fibroadenoma 


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

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

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


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

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

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


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

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

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


x xx x  xx x x  X 
+ A + + A + + + + + + + + + + + + + + + + M + + +  


.IA 


X X X 

i 
. . . . . . . . . . . . . . . . . . . . . . . . . .  

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

x x x  
. . . . . . . . . . . . . . . . . . . . . . . . .  

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


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


X X x x  X x x  
X x x xx x  x x 

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


X 
+ A + + + + + + + + + + + + + + + + + + + M + + +  

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

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

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


~ ~ ~~~~ ~~~ ~~~ ~~ ~ 

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

X 
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Number of Days on Study 

Cams ID Number 

Endwhine System (continued) 
Islets, pancreatic 

Carcinoma 

Parathyroid gland 

Pituitary gland 


x x 
Pars distalis, adenoma 
Thyroid gland 

Bilateral, C e l l ,  carcinoma 
C e l l ,  adenoma 
C-cell, carcinoma 
Follicular cell, carcinoma 

General Body System 
None 

Genital System 
Epididymis 
Preputial gland 


Adenoma 

Carcinoma 


Prostate 
Seminal vesicle 

Carcinoma, metastatic, uncertain 
primary site 

T e s t e s  
Bilateral, interstitial cell, adenoma 
Interstitial c e l l ,  adenoma 

Wematopietic System 
Bone marrow 
Lymph node 

Mediastinal, carcinoma,  metastatic, 
uncertain primary site 


Lymph node, mandibular 

Lymph node,  mesenteric 

Spleen 

Thymus 


Integumentary System 
Mammary gland 


Fibroadenoma 


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 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

9 9 9 9 9 9 9 9 9 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1  


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  
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4  Total 
3 3 4 4 4 5 5 5 6 6 1 1 8 8 8 9 9 0 1 1 1 3 3 4 4  T i u e s /  
3 5 2 3 4 1 2 5 1 5 1 3 3 4 5 2 3 3 1 2 3 2 4 2 4  Tumors 

. . . . . . . . . . . . . . . . . . . . . . . . .  48 

x X 2 


+ + + + + + + + M + + + + + + + + + + + - + + M + +  45 

+ + + + + + + M + + + + + + + + + + + + + + + + +  49 

x x x  x x .x x 18 

. . . . . . . . . . . . . . . . . . . . . . . . .  41 


1 

x X 5 


X x 2 

x 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 

x x 2 


3 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


1 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

x x x x x x x x x x x x x x x x  x x x x x x  29 


x x  10 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


1 

. . . . . . . . . . . . . . . . . . . . . . . . .  48 

. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  

. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  

+ + M + + + + + + + + + + + + + + + + + + + + + +  48 


+ + + + + + + + + M + + + + + + + + + + + + + + +  44 

X 2 
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TABLEA2 

Individual Animal Tumor Pathology of Male Rats in the 2-Year Gavage Study of o-Benzyl-p-Chlorophenol: 60 mg/kg 
(continued) 

0 1 2 3 3 4 4 5 5 5 5 5 5 6 6 6 6 6 6 6 6 6 7 7 7  
Number of Days on Study 6 9 7 0 1 6 9 1 2 5 6 6 7 3 5 6 6 6 6 7 9 9 0 2 2  

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

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  
Carcass ID Number 	 4 4 4 4 3 3 3 4 3 4 3 3 3 4 3 3 4 4 3 4 3 4 4 3 3  

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

Integumentary System (continued) 
Skin . . . . . . . . . . . . . . . . . . . . . . . . .  

Basal cell  adenoma, multiple 
Keratoacanthoma 
Squamous cell  carcinoma 
Squamous c e l l  papilloma 
Sebaceous gland, adenoma X 
Subcutaneous tissue,  fibroma 
Subcutaneous tissue,  fibrosarcoma 
Subcutaneous tissue,  lipoma 
Subcutaneous tissue,  Sarcoma X 

Musculoskeletal System 
Bone 	 . . . . . . . . . . . . . . . . . . . . . . . . . .  


Nervous System 
Brain . . . . . . . . . . . . . . . . . . . . . . . . .  

Peripheral nerve + 

Spinal cord + 


Respiratory System 
Lung 	 . . . . . . . . . . . . . . . . . . . . . . . . .  


Alveolaribronchiolar carcinoma 
Carcinoma, metastatic, preputial 
gland X 

Carcinoma, metastatic, thyroid  gland X 
Carcinoma, metastatic, uncertain 
primary site 

Squamous cell  carcinoma X 
X 

Squamous ce l l  carcinoma, metastatic, 
multiple, uncertain primary site X 

Mediastinum,carcinoma,metastatic, ’ 

thyroid gland X 
NOX 
 + A + A + + + + + + + + + + + + + + + + + + + + +  
Trachea 	 . . . . . . . . . . . . . . . . . . . . . . . . . 
, 

Special Senses System 
Ear + 
Eye + 
Zymbal’s gland + 

Carcinoma X 

Urinary System 
Kidney 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

Urinary bladder 	 . . . . . . . . . . . . . . . . . . . . . . . . .  


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

Leukemia mononuclear X x x X 



M 

T u r n  A2 
InndidduaU Animal Tumor Patllnol~gyof Male Rats inn the %-YearGavage Study off ~-Benn~l-pcCllnU~mphe~~-~k60 nnrm 
(continued) 

W U U l m k U  Off Days 011 Study 

&- IID N u m k r  

IIrakgumeanhry System (continued) 
Skin 

Basal c e l l  adenoma, multiple 
Keratoacanthoma 
Squamous cell carcinoma 
Squamous cell papilloma 
Sebaceous gland, adenoma 
Subcutaneous tissue, fibroma 
Subcutaneous tissue, fibrosarcoma 
Subcutaneous tissue,  lipoma 
Subcutaneous tissue, Sarcoma 

M~S"Ereletd System 
Bone 

Nervous System 
Brain 

Peripheral nerve 

Spinal cord 


Respiratory System 
Lung 

Alveolar/bronchiolar carcinoma 
Carcinoma, metastatic, preputial 
gland 

Carcinoma, metastatic, thyroid gland 
Carcinoma, metastatic, uncertain 
primary site 

Squamous cell carcinoma 
Squamous cell carcinoma, metastatic, 
multiple, uncertain primary site 

Mediastinum, carcinoma, metastatic, 
thyroid gland 

Nose 
Trachea 

Special Senses System 
Ear 
Eye

Zymbal's gland 


Carcinoma 


Urinary System 
Kidney 

Urinary bladder 


Systemic Lesions 
Multiple organs 


Leukemia mononuclear 


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 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

9 9 9 9 9 9 9 9 9 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1  


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  
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4  Total 
3 3 4 4 4 5 5 5 6 6 1 1 8 8 8 9 9 0 1 1 1 3 3 4 4  Tissues/ 
3 5 2 3 4 1 2 5 1 5 1 3 3 4 5 2 3 3 1 2 3 2 4 2 4  Tumors 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

X 1 

x x 2 


x 1 

x 1 


1 

X 1 


X 1 

x 1 


1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50  

. .  1 


1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50  

X 1 


1 

1 


1 

1 


1 


1 

. . . . . . . . . . . . . . . . . . . . . . . . .  48 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


1 

1 

1 

1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50  

x x x x x X 10 


. .  . _  
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TABLEA2 

Individual Animal Tumor Pathology of Male Rats in the 2-Year  Gavage Study of o-Benzyl-p-Chlorophenol: 120 mg/kg 

Number of Days on Study 

Carcass ID Number 

Alimentary System 
Esophagus 

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 
Sarcoma, metastatic, skin 


Mesentery 

Pancreas 


Acinus, adenoma,  multiple 

Pharynx 


Palate, squamous cell papilloma 
Salivary glands 
Stomach 
Stomach, forestomach 
Stomach, glandular 

Cardiovascular System 
Hart  

Endocrine System 
Adrenal gland 

Adrenal gland, cortex 

Adrenal gland, medulla 


Pheochromocytoma malignant 
Pheochromocytoma benign 
Bilateral, pheochromocytoma malignant 
Bilateral, pheochromocytoma benign 

Islets, pancreatic 
Carcinoma 


Parathyroid gland 

Pituitary gland 


Pars distalis, adenoma 
Thyroid gland 


C-cell, adenoma 

Follicular cell, adenoma 


General Body System 
None 

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

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

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

A + + + + + + + + + + + + + + + + + + + + + + + +  
A A + A + + + + + + + + + + + + + + + + + + + + +  
A + + + + + + + ' + + + + + + + + + + + + + + + + +  
A + + + + + + + M + + + + + + + + + + + + + + + +  

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


X 

+ + +  

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

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

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

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

A + + + + - + + + + + + + + + + + + + + + + + + + +  

. .  

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


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


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

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


X 

X X 


X 
A + + + + + + + + + + + + + + + + + + + + + + + +  

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

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


X X X x x  
M + + + + + + + + + + + + + + + + + + + + + + + +  



Cams ID Number 

Alimentary System 
Esophagus 
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 
Sarcoma, metastatic, skin 

Mesentery 
Pancreas 

Acinus, adenoma,  multiple 
Pharynx 

Palate, squamous cell papilloma 
Salivary glands 
Stomach 
Stomach, forestomach 
Stomach, glandular 

Cardiovascular System 
Heal? 

Endocrine System 
Adrenal gland 
Adrenal gland, cortex 
Adrenal gland, medulla 

Pheochromaytoma malignant 
Pheochromocytoma benign 
Bilateral, pheochromocytoma malignant 
Bilateral, pheochromocytoma benign 

Islets, pancreatic 
Carcinoma 

Parathyroid gland 
Pituitary gland 

Pars distalis, adenoma 
Thyroid gland 

C e l l ,  adenoma 
Follicular cell, adenoma 

General Bcdy  System 
None 

7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7  

1 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

9 0 9 9 9 9 9 9 9 9 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1  


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 0  Total 
5 5 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 6 6  Tissues1 

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

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


. . . . . . . . . . . . . . . . . . . . . . . . . .  51 


. . . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . . .  48 


. . . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . . .  49 


. . . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . . .  50 

+ + + + + + + + + M + + + + + + + + + + + + + + + +48 

. . . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . . .  51 


x 1 

1 


+ +  + 6 

. . . . . . . . . . . . . . . . . . . . . . . . . .  49 


x 1 

+ 1 

x 1 


. . . . . . . . . . . . . . . . . . . . . . . . . .  49 


. . . . . . . . . . . . . . . . . . . . . . . . . .  51 


. . . . . . . . . . . . . . . . . . . . . . . . . .  51 


. . . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . . .  51 


. . . . . . . . . . . . . . . . . . . . . . . . . .  51 


. . . . . . . . . . . . . . . . . . . . . . . . . .  51 


. . . . . . . . . . . . . . . . . . . . . . . . . .  50 

1 


x x  x x  x x x 9 

X 1 


X x x  4 

. . . . . . . . . . . . . . . . . . . . . . . . . .  50 


x 2 

+ + + + + + M + M + + + + + + + + + + M + + + + + M  46 

. . . . . . . . . . . . . . . . . . . . . . . . . .  51 


x x x  x x x x  x 13 

. . . . . . . . . . . . . . . . . . . . . . . . . .  50 


x x  x x  

x 
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TABLEA2 
Individual Animal Tumor Pathology of Male Rats in the 2-YearGavage Study of o-Benzyl-p-Chlorophenol: 120 mg/kg 
(continued) 

Number of Days on Study 

Carcass IDNumber 

Genital System 
Epididymis 

Preputial gland 


Adenoma 

Prostate 

Seminal vesicle 

Testes 


Bilateral, interstitial cell, adenoma 
Interstitial cell, adenoma 

Hematopoietic System 
Bone marrow 

Lymph node 

Lymph node, mandibular 

Lymph node, mesenteric 

Spleen 

Thymus 


Integumentary System 
Mammary gland 


Fibroadenoma 

Skin 

Keratoacanthoma 
Squamous c e l l  papilloma 
Subcutaneous tissue, fibroma 
Subcutaneous tissue, sarcoma 

Musculoskeletal System 
Bone 

Nervous System 
Brain 

Respiratory System 
Lung 
NOS2 
Trachea 

Special Senses System 
Ear 

Pinna, squamous cell  papilloma 
Eye
Zymbal's gland 

Adenoma 
Carcinoma 

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

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

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

+ + + + + + + + + + + + L + + + + + + + + + + + + +  
. . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  

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


x x x x xx x  x x x  
x x  X X x x x  

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

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

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


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

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


x x  
X 

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


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


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


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

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

. +  + 
+ +  
X 

X 
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TABLEA2 

Individual Animal Tumor Pathology of Male Rats in the 2-Year Gavage Study of o-Benzyl-p-Chlorophenol: 120 mg/kg 
(continued) 

Number of Days on Study 

Carcass ID Number 

Urinary System 
Kidney 

Renal tubule, carcinoma 
Urinary bladder 

Systemic Lesions 
Multiple organs 

Leukemia mononuclear 

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

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

A + + + + + + + + + + + + + + + + + + + + + + + +  
X 


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

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

x x  X X 




&- ID Wumtber 

uJE4nary Syskm 
Kidney 

Renal tubule, carcinoma 
Urinary bladder 

Systemic Lesions 
Multiple organs 

Leukemia mononuclear 

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 0  Total 
5 5 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 6 6  Tissues/ 
4 2 9 0 0 1 1 2 2 2 3 3 3 3 4 4 6 1 1 7 7 8 9 9 0 0  Tumors 
1 5 1 1 5 1 4 1 2 4 2 3 4 5 2 3 1 2 3 4 5 4 3 4 1 5  

. . . . . . . . . . . . . . . . . . . . . . . . . .  50 
1 

. . . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . . .  51 
x x  X x x x 10 
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TABLEA3 
Statistical Analysisof Primary Neoplasms in Male Rats in the 2-YearGavage Study of o-Benzyl-p-Chlorophenol 

VehicleControl 

Adrenal Medulla:  Benign Pheochromocytoma 

Overall ratesa 13/50 (26%) 

Adjusted ratesb 44.1% 

Terminal rates' 7/23 (30%) 

Firstincidence days 638
1 )Life table  tests P=O.404 
Logistic regression testsd P=O.338 
Cochran-Armita e testd P=O.382IFisher exact test 

Adrenal Medulla:  Benign or Malignant Pheochromocytoma 
Overall rates 14/50 (28%) 
Adjusted rates 47.6% 
Terminal rates 8/23 (35%) 
First incidence (days) 638 
Life table tests P= 0.283 
Logistic regression tests . P=O.216 
Cochran-Armitage test P=O.264 
Fisher exact test 

Pituitary Gland (Pars Distalis): Adenoma 
Overall rates 16/48 (33%) 
Adjusted rates 46.2% 
Terminal rates 6/22 (27%) 
First incidence (days) 45i 
Life table tests P=0.433N 
Logistic regression tests P=0.435N 
Cochran-Annitage test P=0.372N 
Fisher exact test 

Pituitary Gland (Pars Distalis): Adenoma or Carcinoma 
Overall rates 18/48 (38%) 
Adjusted rates 5 1.2% 
Terminal r a t e s  , 7/22 (32%) 
First incidence (days) 457 
Life table tests P=0.308N 
Logistic regression tests P=0.299N 
Cochran-Annitage test P=0.244N 
Fisher exact test 

Preputial Gland: Adenoma 
Overall rates 6/49 (12%) 
Adjusted rates 19.8% 
Terminal rates 3l23 (1 3%) 
First incidence (days) 457 
Life table t e s t s  P=0.092N 
Logistic regression tesis P=0.097N 
Cochran-Armitage test P=0.086N 
Fisher exact test 

30 mglkg 

7/50 (14%) 
26.1% 
5/24 (21%) 
669 
P=0.104N 
P=0.100N 

P=0.105N 

7/50 (14%) 
26.1% 
5/24 (21%)
a? 
P=0.069N 
P=0.064N 

P=0.070N 

11/50 (22%) 
30.4% 
4124 (17%) 
456 
P=0.197N 
P=0.152N 

P=0.152N 

11/50 (22%) 
30.4% 
4/24 (17%) 
456 
P=0.112N 
P=0.073N 

P=O.O72N 

3/48 (6%) 
11.6% 
2/24 (8%) 
719 
P=0.239N 
P=0.251N 

P=0.254N 

60 mglkg 

9/49 (18%) 

32.2% 

7/25 (28%) 

579 

P=0.203N 

P=0.247N 


P-0.2SlN 


10/49 (20%) 

35.9% 

8/25 (32%) 

579 

P=O.202N 

P=0.253N 


P=0.2S9N 


18/49 (37%) 

52.4% 

9/24'(38%) 

521 

P=O.460 

P =0.407 


P=O.445 


18/49 (37%) 

52.4% 

9/24 (38%) 

521 

P=0.539N 

P=O.575 


P=0.552N 


2/49 (4%) 

8.0% 

2/25 (8%) 

729 (T) 

P=0.127N 

P=0.133N 


P=0.134N 


120 mglkg 

13/50 (26%) 
45.6% 
9/24 (38%) 
641 
P=0.562N 
P=O.551 

P=0.590N 

15/50 (30%) 
50.6% 
lot24 (42%). 
591 

. 

P = O J i j '  
. . .  

P=0.440 

P=O.500 

13/51 (25%) 
42.7% 
8/24 (33%) 
459 
P=0.324N 
P=0.327N 

P=0.262N 

13/51 (25%) 
42.7% 
8/24 (33%) 
459 
P=0.198N 
P=0.190N 

P=0.142N 

2/51 (4%) 
8.3% 
u24 (8%) 
729 0 
P=0.137N 
P=0.135N 

P=0.122N 
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TABLEA3 
Statistical Analysisof  Primary Neoplasms in Male Rats in the'2-YearGavage Study of o-Benzyl-p-Chlorophenol 
(continued) 

VehicleControl 30msntg 60 msntg 120 msntg 

Skin: Keratoacanthoma, Basal Cell Adenoma, or Squamous Cell Carcinoma 
Overall rates 6/50 (12%) 8/50 (16%) 4/50 (8%) 2/51 (4%) 

Adjusted rates 19.9% 29.4% 16.0% 8.3% 

Terminal rates 3/23 (13%) 6/24 (25%) 4/25 (16%) 2/24 (8%) 

First incidence (days) 610 622 729 (T) 729 (T) 

Life table tests P=0.051N P=O.393 P=0.348N P=0.139N 

Logistic regression tests P=0.061N P=O.381 P=0.383N P=0.146N 

Cochran-Armitage test P=0.052N 

Fisher exact test P=O.387 P =0.370N P=0.128N 


Skin (Subcutaneous Tissue): Fibroma,  Fibrosarcoma, or Sarcoma 
Overall U 5 0  (4%) 2/50 (4%) 3/50 (6%) 3/51 (6%) 

Adjusted 6.4% 6.9% 11.5% 9.9% 

Terminal rates 1/23(4%) 1/24 (4%) 2/25 (8%) o m (0%) 

First (days) ,457 656 726 694 

Life tests P=O.380 P=0.687N P=O.526 P=O.510 


regression 	 Logistic P=O.353 P=O.695 P=O.495 P =0.494 
Cochran-Armitage P=O.381 
Fisher exact test P=0.691N P=O.500 P=O.509 

Testes: Adenoma 
Overall rates 38/50 (76%) 41/48 (85%) 39/50 (78%) 42/51 (82%) 
Adjusted rates 97.3% 100.0% 97.4% 97.6% 
Terminal rates 2 u w  (96%) 24/24 (100%) 24/25 (96%) 23/24 (96%) 
First incidence (days) 465 439 463 431 
Life table tests P =0.323 P=O.419 P=0.523N P=O.322 
Logistic regression tests P=O.o60 P=O.160 P=O.390 P=O.o68 
Cochran-Armitage test P=O.360 
Fisher exact test P=O.178 P=O.500 P=O.294 

Thyroid Gland (CTell): Adenoma 
Overall rates 9/49 (18%) 10/50 (20%) 5/47 (11%) 4/50 (8%) 

Adjusted rates 32.7% 33.4% 16.4% 16.7% 

Terminal rates 6/23 (26%) 6/24 (25%) 2/25 (8%) 4/24 (17%) 

First incidence (days) 624 493 515 729 (T) 

Life table t a t s  P=0.050N P=O.518 P=0.177N P=O.llON 

Logistic regression tests P=0.057N P =0.497 P=0.218N P=0.126N 

Cochran-Annitage test P=0.048N 

Fisher exact test P=O.520 P=0.217N P=0.109N 


ThyroidGland (C-cell): Carcinoma 
Overall rates 3/49 (6%) 0/50 (0%) 3/47 (6%) 0/50 (0%) 
Adjusted r a t e s  13.0% o:o% 10.6% 0.0% 
Terminal rates 3/23 (13%) o m  (0%) 2/25 (8%) 0/24(0%) 
First incidence (days) 729 (T) - 654 -

Life table tests P=0.157N P=O.lllN P=0.631N P=O.lllN 
Logistic regression tests P=0.170N P=O.lllN P=O.644 P=O.lllN 
Cochran-Armitage test P=0.163N 
Fisher exact test P=0.117N P=O.641 P=0.117N 



Thyroid Gland (Ccell): Adenoma or Carcinoma 

Adjusted rates 
Overall rates 

40.6% 
11/49 (22%) 

33.4% 
10/50 (20%) 

25.8% 
8/47 (17%) 

16.7% 
4/50 (8%) 

First incidence (days) 
Terminal rates 

624 
8/23 (35%) 

493 
6/24 (25%) 

515 
4/25 (16%) 

729 0
4/24 (17%) 

Life table tests P=0.028N P=O.478N P=0.268N P =0.039N 
Logistic regression tests P=0.034N P=0.5MN P=0.344N P= O . o 4 8 N  
h h r a n - A r m i t a g e  t e s t  P=0.028N 
Fisher exact test P=O.479N P=O.341N P=O.o4lN 

Thyroid Gland (Follicular Cell): Adenoma or Carcinoma 

Adjusted rates 
Overall rates 

8.7% 
3/49 (6%) 2/50 (4%) 

6.0% 4.0% 
1/47 (2%) 1/50 (2%) 

4.2% 

Life table tests 
First incidence (days) 
Terminal rates 

P=0.2MN 
465 
0/23 (0%) o m  (0%) 

P=0.493N 
631 

P=O.308N 
729 (T) 
1/25 (4%) 

729 0 
1/24 (4%) 

P=0.315N 
Logistic regression tests P=0.204N P=OdPON P=0.320N P=0.3oN 
C o c h r a n - h i t a g e  t e s t  P=0.198N 
Fisher exact test Pr0.4900N P=0.324N P=0.301N 

All Organs: Mononuclear Cell Leukemia 

Adjusted rates 
Overall rates 

P' 
10/50 (20%) 
29.5% 30.9% 

9/50 (18%) 
32.1% 
10/50 (20%) 

33.0% 
1 o m  (20%) 

First incidence (days) 
Terminal rates 1/23(4%) 

610 603 
5/24 (21%) 

515 
6 n S p l % )  

508 
6/24 (25%) 

Life table tests P=O.501 P=0.499N P=0.576N P=O.580 
Logistic regression tests P=O.473 P=O.SOSN P=O.585 P=O.570 
Cochran-Armitage test P=O.533 
Fisher exact test P=0.50N P=O.598N P=0.579N 

All Organs: Benign or Malignant  Mesothelioma 

Adjusted rates 
Overall rates 

14.2% 
4/50 (8%) 2/50 (4%) 

7.3% 
0/50 (0%) 
0.0% 

0/51 (0%) 
0.0% 

First incidence (days) 
Terminal rates 

5 0  
2f23 (9%) 1/24 (4%) 

684 
o m  (0%) 
-

0/24 (0%) 
-

Life table tests P=0.018N P=0.331N P=0.osoN P=O.os8N 
Logistic regression tests P=0.019N P=0.336N P=O.MN P=O.M5N 
Cochran-Armitage test P=0.017N 
Fisher exact test P=0.339N P=O.O59N P=O.O56N 

Ail Organs: Benign Neoplasms 

Adjusted, rates 
Overall rates 

97.8% 
45/50 (90%) 48/50 (%%) 

10.0% 10.0% 
44/50 (88%) 44/51 (86%) 

10.0% 

First incidence (days) 
Terminal rates 

457 
22/23 (%%) 24/24 (10%) 

439 463 
25/25 (10%)  24/24 (10%) 

431 
Life table tests P=0.395N P=O.428 P =0.402N P=O.493N 
Logistic regression tests P=O.598 P=O.212 P=0.692N P=O.525 
Cochran-Armitage test P=0.179N 
Fisher exact test P=O.218 P=O.50N P=0.394N 



TABLEA3 
Statistical Analysisof Primary Neoplasms in Male Rats in the 2-YearGavage Study of o-Benyl-p-Chlorophenol 
(continued) 

VehicleControl 30 mgkg 60 mg/kg 120 mgkg 

All Organs: Malignant Neoplasms 

Overall rates 24/50 (48%) 20/50 (40%) 24/50 (48%) 15/51 (29%) 


62.6% 53.8% 63.6% Adjusted rates 44.8% 
Terminal rates 	 9R3 (39%) 8/24 (33%) 12125 (48%) 7/24(2%) 
First incidence (days) 319 
Life table tests P=0.096N P=0.301N P=0.514N P=0.087N 
Logistic regression tests P=0.070N P=O.WN P=O.553 P=0.061N 
Cochran-Armitage test P=0.049N 
Fiiher exact tes t  P=0.273N P=0.579N P=0.043N 

All Organs: Benign or Malignant Neoplasms 

Overall rates 45/50 (90%) 48/50 (%%) 45/50 (90%) 44/51 (86%) 


543 	493 508 

Adjusted rates 97.8%100.0% 
Terminal rates 22/23 (96%) 24L24 (100%) 25/25 (100%) 24/24 (100%) 
First incidence (days) 457 439 . 319 431~ 

Life table tests P=0.463N P-0.428 P=0.403N P=0.493N 
Logistic regression tests P=0.588NP=O.566 P=O.212 P=O.525 
Cochran-Armitage test P=0.184N 
Fisher exact test P=O.218 P=0.630N P=0.394N 

OTerminal sacrifice 
a 	 Number o f  neoplasm-bearing animals/numbero f  animals examined. Denominator is number of animals examined microscopically for  adrenal gland, 

bone marrow, brain, epididymis, heart, kidney, larynx, liver, lung, nose, pancreas, parathyroid  gland, pituitary gland, preputial  gland, prostate gland, 
salivary gland, spleen, testes, thyroid gland, and urinary bladder;  for other tissues, denominator is number of 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 control incidence are  the P values associated with the  trend test. Beneath the dosed group incidence are  the P values corresponding to 
painvise comparisons between the  controls and that dosed group. The life table analysis regards  neoplasms in animals dying prior t o  terminal k i l l  as 
being (directly or  indirectly) the  cause o f  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 N. 

e 	 Not applicable; no neoplasms in animal group 

100.0% 100.0% 



Uncidencein Controls 
Adenoma Carcinoma Adenoma or 

Carcinoma 

W L h r i c a l  Uncidence at Batklle-Columbus Division 

Dimethoxane 0150 0150 0150 

Ochratoxin A 
o-Benzyl-pchlorophenol 

1/50 
1150 

0/50 
0150 

1/50 
1/50 

Standard deviation 
Total 8ll.059 (0.7%)

1.0% 
4ll,U69 (0.4%)

1.O% 
12,fl,U69 (1.1%) 

1.4% 
Range 0%-2% 0%4% 0%4% 

a Data as of 20 August 1992 
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TABLEA5 
Summary of the Incidence of Nonneoplastic Lesions in Male Rats in the2-YearGavage Study 
of o-Benyl-p-Chlorophenola 

Vehicle Control 30 msntg 60msntg 120 msntg 

Disposition Summary 
Animals initially in studyb 80 80 80 80 
3-MO?lthinlaimcwliccrtian 10 10 10 9 
I S M d  interim cwhnpion 

Histopathology 10 1 0  10 9 

Clinical Pathology 10 10 10 7 


Early deaths 
Accidental deaths 6 2 5 7 
Moribund 16 13 14 14 
Natural deaths 5 11 6 10 

SuMvors 
Terminal sacrifice 23 24 25 24 

Animals examined microscopically 70 70 70 73 

3-Month Interim Evaluatwn 
Alimentary System 
Esophagus 

Muscularis, inflammation, 
chronic 1 (11%) 

Intestine large, rectum (9)
Parasite metazoan 

Mesentery (1)
Inflammation, granulomatous 1 (100%) 

Cardiovascular System 
Heart (10) (9)

Myocardium, degeneration, 
chronic 9 (90%) 5 (56%) 

Endocrine System 
None 

General Body System 
None 

Genital System 
Preputial gland (9)

Inflammation, chronic  active 1 (11%) 

Hematopoietic System 
None 
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TABLEA5 
Summary of the Incidence of Nonneoplastic Lesions in Male Rats in the 2-YearGavage Study 
of o-Benzyl-p-Chlorophenol(continued) 

15-Month Interim Eva lWwn (continued) 
Cardiovascular System 
Heart (10) (9)

Myocardium, degeneration, 
chronic 10 (100%) 8 (89%) 

Endocrine System 
Adrenal gland, cortex (9)

Hyperplasia 
Adrenal gland, medulla (9)

Hyperplasia 1 (11%) 
Pituitary gland (9)

Pars distalis,  hyperplasia 2(22%) 
Thyroid gland (9)

C - c e I I ,  hyperplasia 1 (11%) 
Follicle, cyst 

General Body System 
None 

Genital System 
Testes (10) (1) (9)

Interstitial e l l ,  hyperplasia 8 (80%) 9 (100%) 
Seminiferous tubule, atrophy 1 (10%) 1 (100%) 

Hematopoietic System 
None 

Integumentary System 
None 

Musculoskeletal System 
Skeletal muscle (1)

Edema 1 (100%) 

Nervous System 
None 

. . . . . .- . 1 . . . 
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B5-Month Interim B ~ d ~ d b n(continued) 
l e s p i m h r y  System 
Lung 

Inflammation, chronic active 
(10)

3 (30%) 
(9)
1(11%) 

Alveolar epithelium, hyperplasia 1(10%) 

Mucosa, inflammation, 
Fungus 

Nose 
1(10%) 

(10) (9) 

suppurative 2 (20%) 

Special Senses System 
Eye

Lens, cataract 
(1)
1 (100%) 

Retina, atrophy 1 (100%) 

Urinary System 

Nephropathy 
Kidney (10) 

10 (100%) 
(10) 

10 (luo%) 
(10) 

10 (100%) 
(9) 

9 (100%) 

%yetsP sbsatbg, 
Alimentary System 
Esophagus 

Dilatation 
(50) 

Foreign body 2 (4%) 
Inflammation, chronic active 3 (6%) 

Inflammation, necrotizing 
Intestine large, cecum (48) (48) 

1 (2%) 

Inflammation, necrotizing 
Intestine large, colon (50) (50) 

1 (2%) 

Parasite metazoan 
Intestine large, rectum (50) 

2 (4%) 
(49) 

7 (14%) 

Basophilic focus 

Inflammation, necrotizing 

Inflammation, necrotizing 

Eosinophilic focus 
Degeneration, cystic 
Clear c e l l  focus 

Liver 

Intestine small, jejunum 

Intestine small, duodenum 

(50) 

(49) 

(49) 

34 (68%) 

1 (2%) 

7 (14%) 
6 (12%) 

23 (46%) 

(50) 

(48) 

(49) 

3 (6%) 

33 (65%) 

6 (12%) 

16 (32%) 

Mixed c e l l  focus 
Inflammation, necrotizing 
Inflammation, granulomatous 
Hepatodiaphragmatic nodule 
Fatty change 

1(2%) 
1 (2%) 

1(2%) 
1(2%) 

3 (6%) 
3 (6%) 
1(2%) 

3 (6%) 
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TABLEA5 
Summary of the Incidence of Nonneoplastic Lesions in Male Rats in the 2-YearGavage Study 
of o-Benyl-p-Chlorophenol(continued) 

2 - Y W  study (continued) 
Alimentary System (continued) 
Liver (continued) 

Bile duct, hyperplasia 
Centrilobular, necrosis 

Mesentery 
Fat, necrosis 

Pancreas 
Basophilic focus 
Acinus, atrophy 
Acinus, hyperplasia 

Salivary glands 
Inflammation, chronic active 

Stomach, forestomach 
Inflammation, chronic 
Inflammation, necrotizing 
Mineralization 
Epithelium, hyperplasia 

Stomach, glandular 
Inflammation, necrotizing 
Mineralization 

Cardiovascular System 
Blood vessel 

Foreign body 
Inflammation, chronic active 

Heall 
Inflammation, necrotizing 
Mineralization 
Thrombosis 
Myocardium, degeneration, chronic 

Endocrine System 
Adrenal gland, cortex 

Accessory adrenal cortical nodule 
Hemorrhage, chronic 
Hyperplasia 
HYPefiroPhY 
Necrosis 

Adrenal gland, medulla 
Hemorrhage, chronic 
Hyperplasia 

Islets, pancreatic 
Hyperplasia 


Parathyroid gland 

Hyperplasia 


42 (84%) 
1(2%) 

(10)
10 (100%) 

(49)
1(2%) 
15 (31%) 
6 (12%) 

(50) 

(49) 

3 (6%) 

(49)
2 (4%) 
2 (4%) 

(50) 

45 (90%) 

(50) 

1(2%) 
18 (36%) 
4 (8%) 
1(2%) 

(50) 
1 (2%) 

18 (36%) 
(49) 

(47) 

43 (86%) 
9 (18%) 

(13)
7 (54%) 

(47) 

10 (21%) 
11(23%) 

(50)  

(50)
1(2%) 
5 (10%) 

3 (6%) 
(49) 

7 (14%) 
4 (8%) 

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

(50 )  

1(2%) 
1(2%) 

46 (92%) 

12 (24%) 
1(2%) 

( 5 0 )  

26 (52%) 
(47) 

4 (9%) 
(47) 

2 (4%) 

42 (84%) 

(6)

6 (100%) 


(48) 


12(25%) ’ 

8 (17%) 
(49) 

(1) 

(50) 
1 (2%) 

46 (92%) 


(50)  
1(2%) 

21 (42%) 

3 (6%) 


(49) 

17 (35%) 
(48) 

1(2%) 
(45)

5 (11%) 

32 (63%) 

(51)

1(2%) 
2 (4%) 

46 (90%) 


19 (37%) 



%&?W$gaar83,(continued) 
EnadcrcPine System (continued) 
Pituitary gland 

Pars nemosa, hyperplasia, glandular 
Pars distalis, hyperplasia 
Pals distalis, ectasia 

Follicular c e l l ,  hyperplasia 
Follicle, cyst 
C c e l l ,  hyperplasia 

Thyroid gland 

(48) 

19 (40%) 

(49)
16 (33%) 

2 (4%) 

(50) 
1(2%) 

13 (26%) 

(50) 

3 (6%) 

8 (16%) 

(49) 
1 (2%)

15 (31%) 

(47)
7 (15%) 

2 (4%) 

(51) 

1 (2%) 
10 (20%) 

1(2%) 
11(22%) 

(50) 

3 (6%) 

General Body System 
None 

Genital System 

Hyperplasia 
Preputial gland 

Duct, dilatation 
Inflammation, chronic active 

Degeneration, mucoid 
Prostate 

(48) 

1(2%) 

1(2%) 

(50) 

(51) 

2 (4%) 

(51) 

Inflammation, chronic active 
Hyperplasia 
Dilatation 

Mineralization 
Dilatation 

Seminal vesicle 

Seminiferous tubule,  atrophy 
Interstitial c e l l ,  hyperplasia 
Mineralization 
Inflammation, chronic active 
Degeneration 

T e s t e s  

11(22%) 
2 (4%) 
1 (2%) 

1 (2%)
(50) 

(48)
1(2%) 

4 (8%) 
6 (13%) 

1(14%) 
(51) 

1 (2%) 
(51) 

3 (6%) 
11(22%) 
1(2%) 
3 (6%) 

Hematopoietic System 
Lymph node,  mandibular 

Edema 
Mineralization 
Sinus, ectasia 

Spleen 
Fibrosis 
Inflammation, necrotizing 



114 o-Benzyl$-Chlorophenol, NTP TR 424 

TABLEA5 
Summary of the Incidence of Nonneoplastic Lesions in Male Rats in the 2-YearGavage Study 
of o-Benzyl-p-Chlorophenol(continued) 

study (continued) 
Integumentary System 
Mammary gland 

Hyperplasia 
Inflammation, chronic active 

Skin 
Cyst epithelial inclusion 
Edema 
Inflammation, chronic active 
Subcutaneous tissue, fibrosis 

Musculoskeletal System 
Bone 

Cranium, fibrous osteodystrophy 
Femur, fibrous osteodystrophy 

Skeletal muscle 
Diaphragm, hemorrhage, chronic 

Nervous System 
B r a i n  

Compression 
Degeneration 

Respiratory System 
Lung 

Fibrosis 
Foreign body 
Inflammation, chronic active 
Inflammation, necrotizing 
Mineralization 
Alveolar epithelium, hyperplasia 
Mediastinum, hemorrhage 

NOS2 
Foreign body 

Fungus 

Mucosa, inflammation, suppurative 


Trachea 
Inflammation, chronic active 

Special Senses System 
Ear 

Pinna, inflammation, chronic active 

Vehicle Control 

( 5 0 )
1 (2%) 
3 (6%) 
6 (12%) 
5 (10%) 

10 (20%) 
1 (2%) 

(50 )  

1 (2%) 
12 (24%) 

(50 )  

30 mg/kg 

(50 )  

2 (4%) 
2 (4%) 
2 (4%) 

10 (20%) 

3 (6%) 
(50)  

60mgnts 

(50 )  

4 (8%)
6 (12%) 
4 (8%) 

12 (24%) 

7 (15%) 
(50)  

120 mg/kg 

(51) 

3 (6%) 
3 (6%) 
5 (10%) 
2 (4%) 
10 (20%) 
1(2%) 

(51) 
1(2%) 

6 (12%) 
(50)  

1 (2%) 

(2)
1(50%) 



~ - & Q R$&" (continued) 
Special Senses System (continued) 
Eye

Degeneration 
(1)
1 (10%) 

(6)
2 (33%) 

Inflammation, chronic active 3 (50%) 
Cornea, mineralization 1 (17%) 
Lens, cataract 1 (33%) 

Urinary System 

Nephropathy 
Mineralization 

Kidney ( 5 0 )
1 (2%) 

48 (%%) 

(49) 
2 (4%)

48 (98%) 

(50 )  

48 (%%) 

(50 )
3 (6%) 

50  (10%) 

Renal tubule, hyperplasia 
Pelvis, inflammation,  suppurative 

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

Transitional epithelium, hyperplasia 1 (2%) 2 (4%) 1 (2%) 

Hemorrhage 
Urinary bladder (50)

1 (2%) 1 (2%)
(50 )  ( 5 0 )  (50) 

Inflammation, chronic active 1 (2%) 
Transitional epithelium, hyperplasia 1 (2%) 1 (2%) 

i 

a Number o f  animals examined microscopically at site and number o f  animals with lesion 
Seven or ten of  the 80 animals in eachdose group were evaluatedfor clinical pathology only. 
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of o-Benzyl-p-Chlorophenol(continued) 
Summary of the Incidence of Neoplasms in  Female Rats in the 2-Year  Gavage Study 
TABLEB1 

Vehicle Control 60mg/kg 120mg/kg 240 mdkg 

None 
Musculoskeletal System 
15-Month Interim Evaluation (continued) 

None 
Nervous System 

None 
Respiratory System 

None 
Special Senses System 

None 
Urinary System 

2-Year Study 
Alimentary System 

Mesentery 

Liver 

Intestine large, rectum 

Esophagus 

Liposarcoma 

Hepatocellular adenoma 

Fibrous histiocytoma, metastatic, skin 

Fibrous histiocytoma, metastatic, skin 

Osteosarcoma, metastatic, uncertain 
primary site 

Pancreas . 

Osteosarcoma, metastatic, uncertain 
Fibrous histiocytoma, metastatic, skin 

primary site 
Stomach, glandular 

(50)
1 (2%) 

(5) 
1 (20%) 

Heart 
Cardiovascular System 

Adrenal gland, medulla 
Adrenal gland, cortex 
Endocrine System 

Pheochromocytoma benign 
Pheochromocytoma malignant 

. ... , . 

(50) 
(50) 

. , .  . . 

(50) 
(50) 

1 (2%) 
3 (6%) 

(51) 
(51) 

3 (6%) 

( 5 0 )  
(50) 

4 (8%) 
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2-y@Q9'%Udy (continued) 
Endocrine System (continued) 
Islets, pancreatic 

Adenoma 

Carcinoma 


Pituitary gland , 

Craniopharyngioma 
Pars distalis, adenoma 
Pars distalis, adenoma, multiple 
Pars distalis, carcinoma 

Thyroid gland 
Fibrous histiocytoma, metastatic, skin 
Bilateral, C-cell, adenoma 
C-cell, adenoma 
C-cell, carcinoma 
Follicular cell, adenoma 
Follicular cell, carcinoma 

General Body System 
None 

Genital System 
Clitoral gland 

Adenoma 
Carcinoma 
Fibrous histiocytoma, metastatic, skin 
Bilateral, adenoma 

@sly
Fibrous histiocytoma, metastatic, skin 

Uterus 
Leiomyoma 
Polyp stromal 
Polyp stromal, multiple 
Sarcoma stromal 

Hematopoietic System 
Bone marrow 

Lymph node 

Lymph node, mandibular 


Squamous cell carcinoma, metastatic, 
nose 


Lymph node, mesenteric 

Spleen 

Thymus 


Thymoma benign 

(50 )  

(50)
1 (2%) 


16 (32%) 

3 (6%) 

2 (4%) 


(50 )  

9 (18%) 
1 (2%) 
3 (6%) 

(49)
7 (14%) 
5 (10%) 

1 (2%) 
(50 )  

(50 )  

4 (8%) 
1 (2%) 
2 (4%) 

(50) 

(50 )  

14 (28%) 

(50 )  

6 (12%) 
1 (2%) 
1 (2%) 
1 (2%) 

(48) 
7 (15%) 
2 (4%) 

(50 )  

(50 )  
1 (2%) 
5 (10%) 
1 (2%) 
1 (2%) 

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

(50) 

13 (26%) 

(51)
1 (2%) 

6 (12%) 

1 (2%) 

(49)
4 (8%) 
2 (4%) 
1 (2%) 

(51)
1 (2%) 

(51) 

3 (6%) 

(50 )  

(50 )  

19 (38%) 

(50 )  

1 (2%) 
5 (10%) 
1 (2%) 
2 (4%) 

(47)
3 (6%) 
2 (4%) 

1 (2%) 
(50)  

(50 )  

10 (20%) 
1 (2%) 
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TABLEB1 

Summary of the Incidence of Neoplasms in Female Rats in the 2-Year GavageStudy 
of o-Benzyl-p-Chlorophenol(continued) 

Vehicle Control 60mg/kg 

Integumentary System 
%Year Study (continued) 

Mammaly gland 
Adenocarcinoma 

(49)
2 (4%) 

(50) 

Adenoma 2 (4%) 
Fibroadenoma 13 (27%) 10 (20%) 
Fibroadenoma, multiple 3 (6%) 
Fibrous histiocytoma, metastatic, skin 

Keratoacanthoma 
Skin (49) 

1 (2%) 
Squamous cell carcinoma 1 (2%) 
Squamous cell  papilloma 
Subcutaneous tissue, fibroma 1 (2%) 
Subcutaneous tissue, fibrosarcoma 1 (2%) 1 (2%) 
Subcutaneous tissue, fibrous 

histiocytoma 
Subcutaneous tissue, lipoma 
Subcutaneous tissue, Sarcoma 

~ 

Musculoskeletal System 
Bone 

Osteosarcoma 
(50)

1 (2%) 

Nervous System 
Brain 

Astrocytoma benign 
( 5 0 )  (50) 

Carcinoma, metastatic, pituitarygland 2 (4%) 
Oligodendroglioma benign 1 (2%) 

Respiratory System 
Lung 

Alveolaribronchiolar adenoma 
(50 )  (50) 

1 (2%) 
Carcinoma, metastatic, kidney 
Carcinoma, metastatic, thyroid gland 1 (2%) 
Osteosarcoma, metastatic, bone 1 (2%) 
Mediastinum, fibrous histiocytoma, 

metastatic, skin 
Nose 

Nasolacrimal duct, squamous cell  
(50) 

carcinoma 
Trachea 

Fibrous histiocytoma, metastatic, skin 
(50) 

Special Senses System 
Eye

Lids, squamous c e l l  carcinoma, 
metastatic, nose 

Zymbal's gland 
Carcinoma 

~ 

120 mg/kg 

(50)
1 (2%) 

15 (30%) 
2 (4%) 
1 (2%) 

(50) 

1 (2%) 

1 (2%) 

1 (2%) 

(51) 

(50)
2 (4%) 

16 (32%) 
3 (6%) 

(50) 

1 (2%) 
1 (2%) 

1 (2%) 

(50) 

1 (2%) 

(1)

1 (100%) 
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2-&W s&dy (continued) 
Urinary System 
Kidney 

Fibrous histiocytoma, metastatic, skin 
(50) (50) (51)

1(2%) 
(50) 

Osteosarcoma, metastatic, uncertain 
primary site 1 (2%) 

Transitional epithelium, carcinoma 
Renal tubule, adenoma 

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

Transitional epithelium, papilloma 
Fibrous histiocytoma, metastatic, skin 

Urinary bladder (50) 

1(2%) 

(50 )  
1(2%) 

(51) (50) 

Systemic Lesions 
Multiple organse 

Leukemia mononuclear 
( 5 0 )

14 (28%) 
( 5 0 )

16 (32%) 
(51)

11(22%) 
(50)

17 (34%) 
~ 

Neoplasm Summary 
Total animals wi th  primary neoplasmsf 

15-Month interim evaluation 1 3 
2-Year study 44 40 42 47 

Total primary neoplasms 
15-Month interim evaluation 1 4 
2-Year study 92 79 68 94 

Total animals wi th  benign neoplasms 
15-Month interim evaluation 1 3 
2-Year study 36 33 34 41 

Total benign neoplasms 
15-Month interim evaluation 1 4 
2-Year study 63 55 49 69 

Total animals with malignant neoplasms 
2-Year study 24 19 17 22 

Total malignant neoplasms 
2-Year study 29 24 19 25 

Total animals with metastatic neoplasms 
2-Year study 3 3 1 1 

Total metastatic neoplasms 
2-Year study 3 6 11 1 

Total animals with malignant neoplasms 
uncertain primary site 

2-Year study 1 

a Number o f  animals examined microscopically at  site and number o f  animals with lesion 
Eight to ten o f  the 80 animals in each dose group were evaluatedfor clinical pathology only. 
No neoplasms were observed at  the 3-month interim evaluation. 
Includes one animal that died during the scheduled sacrifice period.  

e Number o f  animals with any tissue examined microscopically 
Primary neoplasms: all neoplasms except metastatic neoplasms 
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TABLE B2 

Individual Animal Tumor Pathologyof Female Rats in the  2-Year Gavage Study of o-Benzyl-p-Chlorophenol: 

Vehicle Control 

Number of Days on  Study 

Carcass ID  Number 

Alimentary System 
Esophagus 
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 
Pancreas 
Salivary glands 
Stomach 
Stomach, forestomach 
Stomach, glandular 

Cardiovascular System 
Heart 

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

Craniopharyngioma 
Pars distalis, adenoma 
Pars distalis, adenoma,  multiple 
Pars distalis, carcinoma 

Thyroid gland 
C-cell, adenoma 
C-cell, carcinoma 
Follicular c e l l ,  adenoma 

General Body System 
None 

Genital System 
Clitoral gland 


Adenoma 

Carcinoma 

Bilateral, adenoma 


Ovary

Uterus 


P o l y p  stromal 

Polyp stromal, multiple 

Sarcoma stromal 


+: Tissue examined microscopically 
A: Autolysis precludes examination 

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

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

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

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

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

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

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


X 

+ + 

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


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


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


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

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

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


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


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


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


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

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

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


X 

X X x x x x  


X 

X 


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

X x x  


X 


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

X X 


X X 


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


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

X 


X X 


M: Missing tissue X Lesion present 
I: Insufficient tissue Blank Not examined 



TABLE I52 

IIrmdividanaUh i m a 0  T M ~ Q PP~abltnolwoff Femak Rats in he %Year Gavage Study off o-Berm~U-g-@~U~~~~erm~U: 

I 

ji 


I 


VehicUe Cormt~~U(continued) 

Number OP Days C I ~Study 

Carcass ID Number  

~~~ 

Alimentary System 
Esophagus 
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 
Pancreas 
Salivary glands 
Stomach 
Stomach, forestomach 
Stomach, glandular 

Cardiovascular System 
Heart 

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

Craniopharyngioma 
Pars distalis, adenoma 
Pars distalis, adenoma, multiple 
Pars distalis, carcinoma 

Thyroid gland 
C c e l l ,  adenoma 
C-cell, carcinoma 
Follicular cel l ,  adenoma 

General Body System 
None 

Genital System 
Clitoral gland 


Adenoma 

Carcinoma 

Bilateral, adenoma 


ovary
Uterus 

Polyp stromal 
Polyp stromal, multiple 
Sarcoma stromal . 

7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7  

2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

9 9 9 9 9 9 9 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1  


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  
6 6 6 6 6 6 6 6 6 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7  Total 
6 7 7 7 1 7 8 9 9 0 0 0 1 1 2 3 3 3 3 4 4 5 6 6 6  Tissues1 
2 1 2 3 4 5 4 2 5 2 3 4 2 3 4 3 1 2 4 2 5 3 1 2 3  Tumors 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 


. . . . . . . . . . . . . . . . . . . . . . . . .  48 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . . .  49 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

1 


+ + 4 

. . . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  50  

. . . . . . . . . . . . . . . . . . . . . . . . .  50  

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  49 


. . . . . . . . . . . . . . . . . . . . . . . . .  50  


. . . . . . . . . . . . . . . . . . . . . . . . .  50  


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50  


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

+ + + M + + + + + + + + + + M + + + M + + + + + +  46 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


1 

x x x  x X X X x x  x 16 


X X 3 

x 2 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

X X x x x  X 9 


X 1 

X X 3 


+ + + + + + + + + + + + M + + + + + + + + + + + +  49 

X x x  X X 7 


X X X 5 

X 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

X X X 4 


X 1 

2 
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TABLEB2 

Individual Animal Tumor Pathologyof Female Rats in  the 2-Year Gavage Study of o-Benzyl-p-Chlorophenol: 

Vehicle Control (continued) 

Number of Days on Study 

Carcass ID Number 

Hematopoietic System 
Bone marrow 

Lymph node 

Lymph node, mandibular 

Lymph node, mesenteric 

Spleen 

Thymus 


Thymomabenign 

Integumentary System 
Mammary gland 


Adenocarcinoma 

Fibroadenoma 


Skin 
Squamous cell  carcinoma 
Subcutaneous tissue, fibroma 
Subcutaneous tissue, fibrosarcoma 

Musculoskeletal System 
Bone 


Osteosarcoma 

Skeletal muscle 


Nervous System 
Brain 

Carcinoma, metastatic, pituitary 
gland 

Oligodendroglioma benign 
Peripheral nerve 
Spinal cord 

Respiratory System 
Lung 

Osteosarcoma, metastatic, bone 
N W  
Trachea 

Special Senses System 
Eye 

Urinary System 
Kidney 
Urinary bladder 

Transitional epithelium, papilloma 

Systemic Lesions 
Multiple organs 


Leukemia mononuclear 


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

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

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


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


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


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


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


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


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

x x 

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


X 

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

X 

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


X 

X 


+ 
+ 

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

X 


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


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


+ + 

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


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

X 

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

X X x x  x x x x x  



TABLE I52 
IlundividuaU AnimaU Tumc~rPatBa~U~gyoffFemalle R a b iun the 2-Ymr Gavage Study off o-Beunarg.n-p-cCh8~~~heun~U: 
Vehicle C ~ u n U r n U(continued) 

NPambUf Off Days oQ Study 

Carcass I D Number 

Hematopietic System 
Bone marrow 

Lymph node 

Lymph node, mandibular 

Lymph node, mesenteric 

Spleen 

Thymus


Thymoma benign 


Integumentary System 
Mammary gland 


Aden&rcinoma 

Fibroadenoma 


Skin 
Squamous c e l l  carcinoma 
Subcutaneous tissue, fibroma 
Subcutaneous tissue, fibrosarcoma 

Musculoskeletal System 
Bone 


Osteosarcoma 

Skeletal muscle 


Nervous System 
Brain 

Carcinoma, metastatic, pituitary 
gland 

Oligodendroglioma benign 
Peripheral nerve 
Spinal cord 

Respiratory System 
Lung 

Osteosarcoma, metastatic, bone 
Nose 
Trachea 

Special Senses System 
Eye 

Urinary System 
Kidney 
Urinary bladder 

Transitional epithelium, papilloma 

Systemic Lesions 
Multiple organs 

1 7 7 7 1 1 1 1 1 1 1 7 7 7 7 1 1 1 1 1 1 1 1 1 1  

2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

9 9 9 9 9 9 9 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1  


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  
6 6 6 6 6 6 6 6 6 1 1 1 1 7 7 1 1 7 1 1 1 1 1 1 ~  Total 
6 1 1 7 7 1 8 9 9 0 0 0 1 1 2 3 3 3 3 4 4 5 6 6 6  T i s s U g l  
2 1 2 3 4 5 4 2 5 2 3 4 2 3 4 3 1 2 4 2 5 3 1 2 3  Tumors 

. . . . . . . . . . . . . . . . . . . . . . . . .  50  


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

+ M + + + + + + + + + + + + + + + + + + + + + + +  49 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

+ + + + + + + + + + + M + + + + + + + + + + + M +  48 


x 1 


+ + + + + + + + + M + + + + + + + + + + + + + + +  49 

2 


X x x x  x x  X 13 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


x 1 

x 1 


1 


. . . . . . . . . . . . . . . . . . . . . . . . . .  50 

1 


+ 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


X 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


2 


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


1 


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  

Leukemia mononuclear X X x X X  
 14 
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TABLEB2 

Individual Animal Tumor Pathologyof Female Rats in the 2-YearGavage Study of o-Benzyl-p-Chlorophenol:

amglkg 

0 0 5 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 7 7 7 7 7 7 7  
Number of Days on Study 1 7 4 1 2 2 3 3 3 4 4 4 6 6 7 7 7 9 1 2 2 2 2 2 2  

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

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  
Carcass ID Number 8 8 8 9 9 8 8 9 8 9 8 8 9 8 9 8 9 8 8 8 8 8 8 8 8  

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

Alimentary System 
Esophagus . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine large . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine large,  cecum . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine large,  colon . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine large,  rectum . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine small . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine small,  duodenum . . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine small,  ileum . . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine small,  jejunum . . . . . . . . . . . . . . . . . . . . . . . . .  

Liver . . . . . . . . . . . . . . . . . . . . . . . . .  

Mesentery + + 


Osteosarcoma, metastatic, uncertain 

primary site X 


Pancreas . . . . . . . . . . . . . . . . . . . . . . . . .  

Osteosarcoma, metastatic,  uncertain 

primary site X 


Pharynx 

Salivary glands . . . . . . . . . . . . . . . . . . . . . . . . .  

Stomach . . . . . . . . . . . . . . . . . . . . . . . . . .  

Stomach, forestomach . . . . . . . . . . . . . . . . . . . . . . . . .  

Stomach, glandular . . . . . . . . . . . . . . . . . . . . . . . . .  


Cardiovascular System 
Hart  . . . . . . . . . . . . . . . . . . . . . . . . .  

Endocrine System 
Adrenal gland . . . . . . . . . . . . . . . . . . . . . . . . .  

Adrenal gland,cortex . . . . . . . . . . . . . . . . . . . . . . . . .  

Adrenal gland, medulla . . . . . . . . . . . . . . . . . . . . . . . . .  


Pheochromocytoma malignant X 

Pheochromocytoma benign x x  


Islets, pancreatic . . . . . . . . . . . . . . . . . . . . . . . . .  

Parathyroid gland + + + + + + + + + + + + + + + + + + + + M + + + +  

Pituitary gland . . . . . . . . . . . . . . . . . . . . . . . . .  


Pars distalis,  adenoma X X x x  X X 

Thyroid gland . . . . . . . . . . . . . . . . . . . . . . . . .  


C-cell, adenoma X X 

C-cell, carcinoma 

Follicular cell, adenoma 

Follicular cell, carcinoma X 


General Bady System 
None 



I 

Lesions in Female Rats 

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

Osteosarcoma, metastatic, uncertain 
primary site 

Pancreas 
Osteosarcoma, metastatic, uncertain 

primary site 
Pharynx 
Salivary glands 
Stomach 
Stomach, forestomach 
Stomach, glandular 

Cardiovascular System 
Heart 

Endocrine System 
Adrenal gland 
Adrenal gland, cortex 
Adrenal gland, medulla 

Pheochromocytoma malignant 
Pheochromocytoma benign 

Islets, pancreatic 
Parathyroid gland 
Pituitary gland 

Pars distalis, adenoma 
Thyroid gland 

C-cell, adenoma 
C - c e l l ,  carcinoma 
Follicular cell, adenoma 
Follicular c e l l ,  carcinoma 

General Body System 
None 

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  
8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 9 9 9 9 9 9 9  Total 
2 3 3 3 4 4 5 5 5 6 6 6 8 8 8 9 9 9 0 0 0 1 1 1 1  Tissues/ 
5 1 2 4 3 5 1 4 5 2 4 5 1 2 3 1 4 5 1 3 4 1 2 3 4  Tumors 

. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

+ 3 


1 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


1 

+ 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  50  


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

1 


x 3 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

+ + + + M + + + + M + + M + + M + + M + + + + + +  44 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


X x x x  X x x  x 14 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


X X x x  6 

X 1 


X 1 

1 


I 
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TABLEB2 

Individual Animal Tumor Pathology of  Female Rats in the 2-Year  Gavage Study of o-Benzyl-p-Chlorophenol: 

60 mgkg (continued) 

Number of Days on Study 

Carcass ID Number 

Genital System 
Clitoral gland 


Adenoma 

Carcinoma 


ovary

Uterus 


Leiomyoma 

Polyp stromal 

Polyp stromal, multiple 

Sarcoma stromal 


Vagina 


Hematopoietic System 
Bone marrow 

Lymphnode 

Lymph node, mandibular 


Squamous c e l l  carcinoma, metastatic, 
ncse 


Lymph node, mesenteric 

Spleen 

Thymus 


Integumentary System 
Mammary gland 


Adenoma 

Fibroadenoma 

Fibroadenoma, multiple 


Skin 
Keratoacanthoma 
Subcutaneous tissue, fibrosarcoma 

Musculoskeletal System 
Bone 

Skeletal muscle 


Nervous System 
B r a i n  

Respiratory System 
Lung 

Alveolarbronchiolar adenoma 
Carcinoma, metastatic, thyroidgland 

Nose 
Nasolacrimal duct, squamous c e l l  
carcinoma 

Trachea 

Special Senses System 
Eye

Lids, squamous cell carcinoma, 
metastatic, nose 


Harderian gland 

Zymbal's gland 


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

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

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

X X x x  

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

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


X X X 
X 

X 
+ 

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


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


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


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

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

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


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


x x x  x x  X 

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


X 

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


+ + + + + + + t + + + + t t + + + + t + t + t t t  


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

X 


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


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

+ 
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TABLE Bt 
IundhiduaU h i m a n  T M ~ WPathoUqy off IFemaUe Rats inn the &Year Gavage Study off ~-B~unpU-~-cC~U~pwp~heun~~ 
60 mgkg (continued) 

Numkr of Days on Study 

@a- ID Number 

Genital System 
Clitoral gland 


Adenoma 

Carcinoma 


w a r y 

Uterus 


Leiomyoma 

Polyp stromal 

Polyp stromal, multiple 

Sarcoma stromal 


Vagina 


Hematopoietic System 
Bone marrow 

Lymph node 

Lymph node, mandibular 


Squamous c e l l  carcinoma, metastatic, 
nose 


Lymph node, mesenteric 

Spleen 

Thymus 


Bntqumentary System 
Mammary gland 


Adenoma 

Fibroadenoma 

Fibroadenoma, multiple 


Skin 
Keratoacanthoma 
Subcutaneous tissue, fibrosarcoma 

Musculoskeletal System 
Bone 

Skeletal muscle 


Nervous System 
Brain 

Respiratory System 
Lung 

Ahreolar/bronchiolar adenoma 
Carcinoma, metastatic, thyroidgland 

Nose 
Nasolacrimal duct, squamous c e l l  
carcinoma 

Trachea 

Special Senses System 
Eye

Lids, squamous cell carcinoma, 
metastatic, nose 

Harderian gland 
Zymbal's gland 

7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7  

2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

9 9 9 9 9 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1  


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  
8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 9 9 9 9 9 9 9  Total 
2 3 3 3 4 4 5 5 5 6 6 6 8 8 8 9 9 9 0 0 0 1 1 1 1  Tissues/ 
5 1 2 4 3 5 1 4 5 2 4 5 1 2 3 1 4 5 1 3 4 1 2 3 4  Tumors 

M + + + + + + + + + + + + + + + + + + + + + + + +  48 

x x  X 7 


X 2 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


X 1 

x x  5 


1 

1 

1 


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  50  


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


x 1 

. . . . . . . . . . . . . . . . . . . . . . . . . .  48 

. . . . . . . . . . . . . . . . . . . . . . . . . .  50 

+ + + + + + + M + M + + + + + + + + M + + + + + +  46 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

X x 2 


x X x x  10 

X x X 3 

+ + M + + + + + + + + + + + + + + + + + + + + + +  49 


X 1 

1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

+ 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

1 


X 1 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


x 1 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


+ + 3 


x 1 

+ 1 


+ 1 
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TABLEB2 

Individual Animal Tumor Pathology of Female Rats in the 2-YearGavage Study of o-Benzyl-p-Chlorophenol: 

60 mgntg (continued) 

0 0 5 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 7 7 7 7 7 7 7  
Number of Days on Study 1 7 4 1 2 2 3 3 3 4 4 4 6 6 7 7 7 9 1 2 2 2 2 2 2  

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

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  
Carcass ID Number 	 8 8 8 9 9 8 8 9 8 9 8 8 9 8 9 8 9 8 8 8 8 8 8 8 8  

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

Kidney . . . . . . . . . . . . . . . . . . . . . . . . .  
Osteosarcoma, metastatic, uncertain 

primary site X 
Urinary bladder . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Leukemia mononuclear x x x x x  x x x  x x  



91 x x x  x x x 

os . . . . . . . . . . . . . . . . . . . . . . . . .  
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TABLEB t  

Individual Animal Tumor Pathologyof Female Rats in the 2-Year  Gavage Studyof o-Benzylg-Chlorophenol: 

120 mg/kg 

Number of Days on Study 

Carcass ID Number 

Alimentary System 
Esophagus 

Fibrous histiocytoma, metastatic, 
skin 

Intestine large 
Intestine large, cecum 
Intestine large, colon 
Intestine large, rectum 

Fibrous histiocytoma, metastatic, 
skin 

Intestine small 
Intestine small, duodenum 
Intestine small, ileum 
Intestine small, jejunum 
Liver 
Mesentery 
Pancreas 

Fibrous histiocytoma, metastatic, 
skin 

Salivary glands 
Stomach 
Stomach, forestomach 
Stomach, glandular 

Cardiovascular System 
Heart 

Endocrine System 
Adrenal gland 
Adrenal gland, cortex 
Adrenal gland, medulla 

Pheochromocytoma benign 
Islets, pancreatic 

Adenoma 
Carcinoma 

Parathyroid gland 
Pi tu i ta ry  gland 

Pars distalis, adenoma 
Thyroid gland 

fibrous histiocytoma,  metastatic, 
skin 

C e l l ,  adenoma 
Follicular cell, carcinoma 

General Body System 
Tissue NOS 

0 3 3 4 4 5 5 5 5 5 5 5 6 6 6 6 , 6 6 6 6 6 6 6 7 7  

l o 4 0 7 0 6 6 7 8 8 9 2 4 4 4 6 6 6 7 7 7 8 2 2  

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


1 1 1 1 1 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0 0 0  

0 0 0 0 0 9 0 0 9 9 0 0 0 0 0 9 0 0 0 0 0 0 9 9 9  

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

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


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


X 

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

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

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

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


X 

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

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

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


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

X 

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

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

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

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


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


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

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


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


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

X 

+ + + + + + + + + + + + M + + + + + + + h i + + + M  

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


x x x x  x x  x x  

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


X 

X x
 x 




Number OP Days on Study 

Carcass I D Number 

~ ~~~ ~ 

Alimentary System 
~~ 

Esophagus 
Fibrous histiocytoma, metastatic, 

skin 
Intestine large 
Intestine large, cecum 
Intestine large, colon 
Intestine large, rectum 

Fibrous histiocytoma, metastatic, 
skin 

Intestine small 
Intestine small, duodenum 
Intestine small, ileum 
Intestine small, jejunum 
Liver 
Mesentery 
Pancreas 

Fibrous histiocytoma, metastatic, 
skin 

Salivary glands 
Stomach 
Stomach, forestomach 
Stomach, glandular 

Cardiovascular System 
H a r t  

Endacrine System 
Adrenal gland 
Adrenal gland, cortex 
Adrenal gland, medulla 

Pheochromocytoma benign 
Islets, pancreatic 

Adenoma 
Carcinoma 

Parathyroid gland 
Pituitary gland 

Pars distalis, adenoma 
Thyroid gland 

Fibrous histiocytoma, metastatic, 
skin 

C e l l ,  adenoma 
Follicular cell, carcinoma 

General Body System 
Tissue NOS 

7 7 7 7 7 7 7 7 7 7 7 1 1 7 7 7 7 7 7 1 7 7 7 7 7 7  

2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

9 9 9 9 9 9 9 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1  


0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  Total 

9 9 9 9 9 9 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  Tissues/ 

7 8 8 8 9 9 9 1 1 1 1 1 2 2 2 4 4 4 5 5 5 7 7 7 7 8  Tumors 

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


. . . . . . . . . . . . . . . . . . . . . . . . . .  51 


1 
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+ + + + + + + M + + + + + + + + + + + + + + + + + +  50 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  51 


1 

. . . . . . . . . . . . . . . . . . . . . . . . . .  51 

. . . . . . . . . . . . . . . . . . . . . . . . . .  51 

. . . . . . . . . . . . . . . . . . . . . . . . . .  50 

+ + + + + + M + + + + + + + + + + + + + + + + + + + 49 

. . . . . . . . . . . . . . . . . . . . . . . . . .  51 


1 

. . . . . . . . . . . . . . . . . . . . . . . . . .  50 


1 

+ + + + + + + ' + + + + M + + + + + + + + + + + + + +  50 

. . . . . . . . . . . . . . . . . . . . . . . . . .  51 

. . . . . . . . . . . . . . . . . . . . . . . . . .  51 

. . . . . . . . . . . . . . . . . . . . . . . . . .  51 


. . . . . . . . . . . . . . . . . . . . . . . . . .  51 


. . . . . . . . . . . . . . . . . . . . . . . . . .  51 


. . . . . . . . . . . . . . . . . . . . . . . . . .  51 
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X x x 3 
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1 
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X x X x x  13 
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x 1 


+ 1 




136 o-Benyl-p-Chlorophenol, NTP TR 424 

TABLEB2 

Individual Animal Tumor Pathology of Female Rats in the 2-Year Gavage Study of o-Benzyl-p-Chlorophenol: 

120 m& (continued) 

Number of Days on Study 

Carcass ID Number 

Genital System 
Clitoral gland 

Menoma 
Carcinoma 
Fibrous histiocytoma, metastatic, 
skin 

ovary
Fibrous histiocytoma, metastatic, 
skin 

Uterus 
Polyp stromal 

Hematopoietic System 
Bone marrow 

Lymph node 

Lymph node, mandibular 

Lymph node, mesenteric 

Spleen 

Thymus 


Integumentary System 
Mammary gland 

Adenocarcinoma 
Fibroadenoma 
Fibroadenoma, multiple 
Fibrous histiocytoma, metastatic, 
skin 

Skin 
Squamous cellpapilloma 
Subcutaneous tissue, fibrous 
histiocytoma 

Subcutaneous tissue, sarcoma 

Musculoskeletal System 
Bone 

Nervous System 
Brain 


Astrocytoma benign 


Respiratory System 
Lung 

Mediastinum, fibrous histiocytoma, 
metastatic, skin 


NCSe 

Trachea 


Fibrous histiocytoma, metastatic, 
skin 

Special Senses System 
Ear 
Eye

Harderian gland 


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

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

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


1 1 1 1 1 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0 0 0  

0 0 0 0 0 9 0 0 9 9 0 . 0 0 0 0 9 0 0 0 0 0 0 9 9 9  

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

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


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

X 


x 

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


X 

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


X 


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


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


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


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


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

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


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

X 


x x  X x x  

X X 


A 


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


X 

X 


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


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

X 

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


x 

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

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


X 


+ 
+ + 

+ 



Nu5kR O f  Dags OQ Study 

Cams ID Number 

Genital System 
Clitoral gland 

Adenoma 
Carcinoma 
Fibrous histiocytoma, metastatic, 
skin 

ovary
Fibrous histiocytoma, metastatic, 
skin 

Uterus 
Polyp stromal 

Hematopoietic System 
Bone marrow 

Lymph node 

Lymph node, mandibular 

Lymph node, mesenteric 

Spleen 

Thymus 

Integumentary System 
Mammary gland 

Adenocarcinoma 
Fibroadenoma 
Fibroadenoma, multiple 
Fibrous histiocytoma, metastatic, 
skin 

Skin 
Squamous c e l l  papilloma 
Subcutaneous tissue, fibrous 
histiocytoma 

Subcutaneous tissue, Sarcoma 

Musculoskeletal System 
Bone 

Nervous System 
Brain 


Astrocytoma benign 


Respiratory System 
Lung 

Mediastinum, fibrous histiocytoma, 
metastatic, skin 

Nose ; 
Trachea 

Fibrous histiocytoma, metastatic, 
skin 

Special Senses System 
Ear 
Eye

Harderian gland 


e R  

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  

2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

9 9 9 9 9 9 9 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1  


0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
9 9 9 9 9 9 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  Total 
1 8 8 8 9 9 9 1 1 1 1 1 2 2 2 4 4 4 5 5 5 1 1 1 1 8  Tissues/ 
5 2 3 4 1 3 5 1 2 3 4 5 2 4 5 1 2 4 2 3 4 1 3 4 5 2  Tumors 

. . . . . . . . . . . . . . . . . . . . . . . . . .  49 

x X X 4 


x X 2 


1 

. . . . . . . . . . . . . . . . . . . . . . . . . .  51 


1 

. . . . . . . . . . . . . . . . . . . . . . . . . .  51 


X X 3 


. . . . . . . . . . . . . . . . . . . . . . . . . .  51 


. . . . . . . . . . . . . . . . . . . . . . . . . .  51 

+ + + + + + + + + + + M + + + + + + + + + + + + + +  50 

. . . . . . . . . . . . . . . . . . . . . . . . . .  51 

. . . . . . . . . . . . . . . . . . . . . . . . . .  51 

+ + + + + + + + + + M + + . + + + + + + + M + + + + +  46 


. . . . . . . . . . . . . . . . . . . . . . . . . .  50 

1 


x x x  x x  	 x x x x x  15 

2 

1 


. . . . . . . . . . . . . . . . . . . . . . . . . .  50 

x 	 1 


1 

1 


. . . . . . . . . . . . . . . . . . . . . . . . . .  51 


. . . . . . . . . . . . . . . . . . . . . . . . . .  51 

1 


. . . . . . . . . . . . . . . . . . . . . . . . . .  51 

1 


. . . . . . . . . . . . . . . . . . . . . . . . . .  51 


. . . . . . . . . . . . . . . . . . . . . . . . . .  51 


1 


1 

+ + 4 


1 
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TABLEB2 

Individual Animal Tumor Pathology of Female Rats in the 2-YearGavage Study of o-Benyl-p-Chlorophenol: 

120 mg/kg (continued) 

Number of Days on Study 

Carcass ID Number 

Urinary System 
Kidney 

Fibrous histiocytoma, metastatic, 
skin 

Transitional epithelium, carcinoma 
Urinary bladder 

Fibrous histiocytoma, metastatic, 
skin 

Systemic Lesions 
Multiple organs 

Leukemia mononuclear 

0 3 3 4 4 5 5 5 5 5 5 5 6 6 6 6 6 6 6 6 6 6 6 7 7  

l o 4 0 7 0 6 6 7 8 8 9 2 4 4 4 6 6 6 7 7 7 8 2 2  

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


1 1 1 1 1 0 1 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0 0 0  

0 0 0 0 0 9 0 0 9 9 0 0 0 0 0 9 0 0 0 0 0 0 9 9 . 9  

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

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


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


X 

X 


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


X 


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

X X X X x x  




N u m b e ~OR Days on Study ' 

c a m s  I D Number 

urinary S p k m  
B d n e y  
Fibrous histiocytoma, metastatic, 

skin 

Transitional epithelium, carcinoma 

Urinary bladder 
Fibrous histiocytoma, metastatic, 

skin 

Systemic Lesions 
Multiple organs 

Leukemia mononuclear 

. .  

9 9 9 9 9 9 9 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1  
2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  
7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7  

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

Tumors 
Tissues/ 
Total 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  51 

. . . . . . . . . . . . . . . . . . . . . . . . . .  5 
1 
1 

1 

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

51 
11 
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TABLEB2 

Individual Animal Tumor Pathology of Female Rats in the 2-Year  Gavage Study of o-Benzyl-p-Chlorophenol: 

240 mg/kg 

Number of Days on Study 

Carcass ID Number 

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

Liposarcoma 
Pancreas 
Salivary glands 
Stomach 
Stomach, forestomach 
Stomach, glandular 

Cardiovascular System 
Heart 

Endocrine System 
Adrenal gland 
Adrenal gland, cortex 
Adrenal gland, medulla 

Pheochromocytoma benign 
Islets, pancreatic 
Parathyroid gland 
Pituitary gland 

Pars distalis, adenoma 
Thyroid gland 

Bilateral, C-cell, adenoma 
C e l l ,  adenoma 
C e l l ,  carcinoma 
Follicular cell, adenoma 

General Body System 
None 

Genital System 
Clitoral gland 

Adenoma 
Carcinoma 
Bilateral, adenoma 

ovary
Uterus 

Polyp stromal 
Polyp stromal,  multiple 

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

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


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


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


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


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


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


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


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


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


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

+ 

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


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


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


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


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


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


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


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


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

X X X 

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

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

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

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


x 

X X X 

X 
X X 

+ + + + + + + + M + + + + + + M + + + + + + + , + +  

X 

x 

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


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

X x x  


X 




Numker off Days OQ Study 

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

Liposarcoma 
Pancreas 
Salivary glands 
Stomach 
Stomach, forestomach 
Stomach, glandular 

Cardiovascular System 
H a r t  

Endacrine System 
Adrenal gland 
Adrenal gland, cortex 
Adrenal gland, medulla 

Pheochromocytoma benign 
Islets, pancreatic 
Parathyroid gland 
Pituitary gland 

Pars distalis, adenoma 
Thyroid gland 

Bilateral, C e l l ,  adenoma 
C e l l ,  adenoma 
C e l l ,  carcinoma 
Follicular c e l l ,  adenoma 

General Body System 
None 

Genital System 
Clitoral gland 

Adenoma 
Carcinoma 
Bilateral, adenoma 

ovary
Uterus 

Polyp stromal 
Polyp stromal,  multiple 

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 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

9 9 9 9 9 9 9 0 0 0 0 0 0 0 0 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 1 1 1 1 1 1 1 1 1  

1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2  Total 

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

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


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50  


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50  

+ + +  + 5 

x 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50  


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

x 4 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

+ + + + + + + + + + + + + + + + + + M + + + + + +  41 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


x x  x x x x  x x 19 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


1 

X x 5 

1 

2 


+ + + + + + + + + + + + M + + + + + + + + + + + +  41 

x x 3 


x 2 

x 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

X X X  x x  x x 10 


1 
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TABLEB2 

Individuan Animal Tumor Pathology of Female Rats in the 2-Year Gavage Study of o-Benzyl-p-Chlorophenol: 

240 mgkg (continued) 

Number of Days on Study 

Carcass ID Number 

Hematopoietic System 
Bone marrow 

Lymph node 

Lymph node, mandibular 

Lymph node, mesenteric 

Spleen 

Thpus  


Integumentary System 
Mammary gland 


Adenocarcinoma 

Fibroadenoma 

Fibroadenoma, multiple 


Skin 
Squamous c e l l  papilloma 
Subcutaneous tissue, fibroma 
Subcutaneous tissue, lipoma 

Musculoskeletal System 
Bone 

Nervous System 
B r a i n  

Respiratory System 
Lung 

Carcinoma, metastatic, kidney 
Nose 
Trachea 

Special Senses System 
Eye

Zymbal's gland 


Carcinoma 


Urinary System 
Kidney 

Renal tubule, adenoma 
Transitional epithelium, carcinoma 

Urinary Bladder 

Systemic Lesions 
Multiple organs 


Leukemia mononuclear 


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

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


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

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

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

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

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

X 


x x x  X X 

X X X 


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


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


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


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

X 


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


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


+ +  + 
+ 
X 


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

X 


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

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

X x x x  x x x  X x x  




kbEW ilil Femd@ 

T m m  13 

IIndividuaU hiunnaU TUEXUCD~
P a t h d w  QPI FemaUe Rats in the %-Year Gavage Study QDR~ - 1 e n g U - ~ - c C h U ~ n ~ ~ e ~ ~ ~  
240 mg/Tkg (continued) 

N u ~ ~ ROB Days on Study 

Carass ID Number 

Wemratopietic System 

Bone marrow 

Lymph node 

Lymph node, mandibular 

Lymph node, mesenteric 

Spleen 

Thymus 


Integumentary System 
Mammary gland 


Adenocarcinoma 

Fibroadenoma 

Fibroadenoma, multiple 


Skin 
Squamous cell papilloma 
Subcutaneous tissue, fibroma 
Subcutaneous tissue, lipoma 

Musculoskeletal System 
Bone 

Newous System 
Brain 

Respiratoq System 
Lung 

Carcinoma, metastatic, kidney 
Nose 
Trachea 

Special Senses System 
Eye

Zymbal’s gland 


Carcinoma 


Urinary System 
Kidney 

Renal tubule, adenoma 
Transitional epithelium, carcinoma 

Urinary bladder 

SysCmic lLssions 
Multiple organs 


Leukemia mononuclear 


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 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

9 9 9 9 9 9 9 0 0 0 0 0 0 0 0 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 1 1 1 1 1 1 1 1 1  

1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2  Total 

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

1 3 4 1 3 4 . 3 5 1 4 5 1 2 4 5 1 2 4 5 4 1 2 4 5 5  Tumors 


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  50  


. . . . . . . . . . . . . . . . . . . . . . . . .  49 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  48 


. . . . . . . . . . . . . . . . . . . . . . . . .  50  

X 2 


x x xx x  x x  x x x  X 16 

3 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

X 1 


X 1 

X 1 


. . . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  50  

1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


+ + + 	 6 

1 

1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

X 1 


1 

. . . . . . . . . . . . . . . . . . . . . . . . .  50  


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  

x x 	 x x x  x x 11 
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TABLEB3 
Statistical Analysisof Primary Neoplasms in Female Rats in the 2-YearGavage Study of o-Benzyl-p-Chlorophenol 

60 mglkg 

3/50 (6%) 
8.3% 
1/30(3%) 
649 
P=O.143 
P=O.124 

P=O.121 

4/50 (8%) 
10.5% 
1/30 (3%) 
633 
P=O.O83 
P=O.O63 

P=O.O59 

7/48 (15%) 
21.1% 
5/29 (17%) 
632 
P=0.387N 
P=0.439N 

P=0.518N 

2/48 (4%) 
6.6% 
lr29 (3%) 
724 
P=0.173N 
P=0.175N 

P=0.226N 

9/48 (19%) 
26.9% 
6/29 (21%) 
632 
P=0.142N 
P=0.161N 

P=0.251N 

I20 rnglkg 

3/51 (6%) 
10.7% 
3/28(11%) 
729 0 
P=O.133 
P-0.133 

PsO.125 

3/51 (6%) 
10.7% 
3/28 (11%) 
729 (T) 
P-0.133 
P=O.133 

P=O.125 

4/49 (8%) 
12.8% 
3/28 (11%) 
582 
P-0.144N 
P-0.173N 

P=0.178N 

2/49 (4%) 
7.1% 
m (7%) 
729 (T) 
P=O.l88N 
P=0.213N 

P=0.218N 

6/49 (12%) 
19.8% 
5/28 (18%) 
582 
P=0.041N 
P=O.O56N 

P=O.O62N 

240 mgntg 

4/50 (8%) 
122% 
2Qa (7%)
661 
P=O.O74 
P=O.O72 

P-0.059 

4/50 (8%) 
12.2% 
2/28 (7%)
661 
P=O.O74 
P=O.O72 

P=O.O59 

4/47 (9%) 
13.6% 
3r27 (11%) 
676 
P=0.146N 
P=0.148N 

P=0.199N 

2/47 (4%) 
7.4% 
2/27 (7%) 
729 (T) 
P=O.l89N 
P=0.194N 

P=0.235N 

6/47 (13%) 
20.8% 
5/27 (19%) 
676 
P=O.042N 
P=0.042N 

P=0.075N 

Adrenal Medulla: Benign Pheochromocytoma 
Overall rates' 
Adjusted ratesb 
Terminal rates' 
FirstincidencedaysI )Life table tests 

dLogistic regression tests 
Cochran-Armita e testdfFisher exact test 

Adrenal Medulla: Benign or Malignant Pheochromocytoma 

Vehicle Control 

0/50 (0%) 
0.0% 
o m  (0%)
-e 

P=O.o86 
P=O.O87 
P=O.O77 

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

Clitoral Gland:  Adenoma 
Overall rates 
Adjusted r a t e s  
Terminal rates 
First incidence (days) 
Life table tests 
Logistic regression tests 
Cochran-Armitage test 
Fisher exact test 

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

Clitoral Gland:  Adenoma or Carcinoma 
Overall rates 
Adjusted r a t e s  
Terminal rates 
First incidence (days) 
Life table tests 
Logistic regression tests 
Cochran-Armitage test 
Fisher exact test 

O b 0  (0%) 
0.0% 
o m  (0%) 
-
P=O.128 
P=O.127 
P=O.114 

8/49 (16%) 
28.1% 
6f25 (24%) 
583 
P=0.093N 
P=0.097N 
P=0.119N 

5/49 (10%) 
18.5% 
4/25 (16%) 
680 

P=0.172N 
P=0.179N 
P=0.197N 

13/49 (27%) 
44.9% 
10125 (40%) 
583 
P=0.033N 
P =0.034N 
P=0.050N 



Terminal rates 
Adjusted rates 
Overall rates 
Mammary Gland: Fibroadenoma 

7/26 (27%) 
38.8% 
13/50 (26%) 

8/30 (27%) 
35.0% 
13/50 (26%) 

48.5% 
17/51 (33%) 

11/28(39%) 13/28(46%) 
54.3% 
19/50 (38%) 

Life table tests 
First incidence (days) 

P=O.lu) 
583 

P=O.441N 
629 

P=O.308 
562 

P =0.222 
624 

Logistic regression tests P=O.111 P=0.521N P=O.269 P=O.210 

Fisher exact test 
Cochran-Armitage test P=O.o82 

P=0.5WN P=O.278 P=O.142 

Life table tests 
First incidence (days) 
Terminal rates 
Adjusted rates 
Overall rates 
Mammary Gland Adenoma or Fibroadenoma 

P=O.153 
583 
7f26 (27%) 
38.8% 
13/50 (26%) 

40.9% 
15/50 (30%) 

P=O.569 
629 
10130 (33%) 

48.5% 
17/51 (33%) 

P=O.308 
562 
11/28(39%) 

P=O.222 
624 
13/28 (46%) 
54.3% 
19/50 (38%) 

Logistic regression tests P=O.147 P=O.494 P=O.269 P=O.210 

Fisher exact test 
Cochran-Armitage test P=O.111 

P=O.412 P =0.278 P=O.142 

Overall rates 
Mammary Gland: Adenoma, Fibroadenoma, or Carcinoma 

14/50 (28%) 15/50 (30%) 18/51 (35%) 19/50 (38%) 
Adjusted rates 40.9% 40.9% 49.8% 54.3% 

First incidence (days) 
Terminal rates 

583 
7/26 (27%) 

629 
lO/30 (33%) 

562 
11/28 (39%) 

' 624 
13/28 (46%) 

Life table tests P=O.l% P=0.511N P=O.314 P=0.290 
Logistic regression tests P=O.189 P=O.589 P =0.275 P=O.285 

Fisher exact test 
Cochran-Amitage test  P=O.144 

P=O.500 P =0.283 P=O.198 

Adjusted rates 
Overall rates 
Pituitary Gland (Pars  Distalis): Adenoma 

56.0% 
19/50 (38%) 

39.3% 
14/50 (28%) 

36.2% 
13/50 (26%) 

46.8% 
19/50 (38%) 

Life table tests 
First incidence (days) 
Terminal rates 

P=O.510 
470 
12/26 (46%) 

P=0.122N 
633 
9/30 (30%) 

P=0.136N 
582 
7/28 (25%) 

P=0.460N 
471 
9/28 (32%) 

Logistic regression tests P=O.507 P=O.l24N P=0.139N P=0.523N 
Cochran-Armitage test P=O.449 
Fisher exact test P=0.198N P=O.l42N P=O.582N 

Overall rates 
Pituitary Gland (Pars Distalis): Adenoma or Carcinoma 

21/50 (42%) 14/50 (28%) 13/50 (26%) 19/50 (38%) 
Adjusted rates 60.1% 39.370 36.2% 46.8% 

First incidence (days) 
Terminal rates 

470 
13/26 (50%) 

633 
9/30 (30%) 

582 
7/28 (25%) 

471 
9/28 (32%) 

Life table tests P=0.433N P=0.060N P=O.O71N P=0.318N 
Logistic regression tests P=0.435N P =0.063N P=O.OS7N P=0.371N 
Cochran-Armitage test P=0.490N 
Fisher m c t  test P=0.104N P=O.M9N P=O.419N 
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TABLEB3 
Statistical Analysisof  Primary Neoplasms .in Female  Rats in, the 2-YearGavage Study of o-Benzyl-p-Chlorophenol 
(continued) 

. .. VehicleControl 

Thyroid Gland (Ccell): Adenoma 
Overall rates 9/50 (18%) 
Adjusted rates 29.8% 
Terminal rates 6/26 (23%) 
First incidence (days) 659 
Life table tests P=0.257N 
Logistic regress ion  tests P=O.Z38N 
Cochran-Armitage test P=0.274N 
Fiiher exact  test 

Thyroid Gland (C-cell): Adenoma or Carcinoma 
Overall rates 10/50 (20%) 
Adjusted rates 33.3% 
Terminal rates 7126 (27%) 
First incidence (days) 659 
Life table tests P=0.252N 
Logistic regression tests P-0.234N 
Cochran-Annitage test P=0.271N 
Fisher exact test 

Thyroid Gland (Follicular Cell):  Adenoma 
Overall rates 3/50 (6%) 
Adjusted rates 11.5% 
Terminal rates 

. . 3/26 (12%) 
First incidence (days) 729 (T) 
Life table tests P=0.430N 
Logistic regression tests P =0.426N 
Cochran-Armitage test P=0.443N 
fisher  exact  test 

Thyroid Gland (Follicular Cell):  Adenoma or Carcinoma 
Overall rates 3/50 (6%) 
Adjusted rates 11.5% 
Terminal rates 3/26 (12%) 
First incidence (days) 729 (T) 
Life table tests P=0.386N 
Logistic regression tests P=0.386N 
Cochran-Armitage test P =0.402N 
Fisher exact test 

Uterus: Stromal Polyp 
Overall rates 5/50 (10%) 
Adjusted rates 17.9% 
Terminalrates . 4/26 (15%) 
First incidence (days) 680 
Life table tests P=O.063 
Logistic regression tests P10.063 
Cochran-Armitage test P=O.O52 
Fisher exact test 

60 mgkg 

6/50 (1 2%) 
19.0% 
5/30 (17%) 
674 
Pr0.215N 
P=0.212N 

P=0.288N 

7/50 (14%) 
22.2% 
6/30 (20%) 
674 
P=0.213N 
P=0.213N 

P=0.298N 

1/50 (2%) 
3.3% 
1/30(3%) 
729 ( T )
P=0.254N 
P-0.254N 

P=0.309N 

2450 (4%) 
5.3% 
1/30 (3%) 
544 
P-0.436N 
P=0.476N 

P=0.500N 

6/50 (12%) 
15.6% 
w (7%) 
544 
PzO.592 
P=O.532 

P=O.500 

120 mgkg 

6/51 (12%) 
195% 
4/28 (14%) 
645 
P=0.276N 
P=0.280N 

P=0.274N 

6/51 (12%) 
19.5% 
4/28 (14%) 
645 
P=0.195N 
P=0.199N 

P=0.195N 

0/51 (0%) 
0.0% 

0/28(0%)-
P=0.107N 
P-0.107N 

P=0.118N 

1/51 (2%) 
3.6% 
1/28 (4%) 
729 (T)
P=0.277N 
P=0.277N 

P=0.301N 

, , 

3/51 (6%) 
9.5% 
2/28(7%) 
622 
P=0.334N 
P=0.353N 

P=0.346N 

240 mgkg 

6/50 (12%) 
17.5% 
2f2a (7%)

632 

P=0.248N 

P=0.229N 


P=0.288N 

7/50 (14%) 
20.6% 
3/28 (11%) 
632 
P=0.252N 
P=0.231N 

P=0.298N 

2/50 (4%) 
5.5% 
0/28(0%) 

649 

P=0.465N 

P=0.462N 


P=0.500N 

2/50(4%) 
5.5% 
o m  (0%) 
649 . 


P=0.465N 

P=0.462N 


P=0.500N 

11/50 (22%j 
36.3% 
9/28 (32%) 
680 
P=O.108 

P=O.lOl 


P-0.086 



U k w  Stmmal Polyp or Stromal Sarcoma 
Overall rates 
Adjusted rates 
Terminal rates 
First incidence (days) 
Life table tests 
Logistic regress ion  tests 
Cochran-Armitage test 
Fnher  a c t  test 

All Organs: Mononuclear Cell Leukemia 
Overall rates 
Adjusted rates 
Terminal rates 
First incidence (days) 
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 a c t  test 

All Organs: Malignant Neoplasms 
Overall rates 
Adjusted rates 
Terminal rates 
First incidence (days) 
Life table tests 
Logistic regression tests 
Cochran-Armitage test 
Fisher a c t  test 

All Organs: Benign o r  Malignant Neoplasms 
Overall rates 
Adjusted rates 
Terminal rates 
First incidence (days) 
Life table tests 
Logistic regression tests 
Cochran-Armitage test 
Fisher exact test 

6/50 (12%) 
19.7% 
4/26 (15%) 
500 
P=O.133 
P=O.130 
P=O.lll 

14/50 (28%) 
36.7% 
6/26 (23%) 
416 
P=O.421 
P=O.380 
P20.359 

36/50 (72%) 
89.7% 
2 W  (85%) 
435 
P=O.252 
P=O.191 
P=O.105 

2 / 5 0  (48%) 
59.8% 
11/26 (42%) 
416 
P=0.367N 
P=0.407N 
P-0.41ON 

44/50 (88%) 
93.5% 
23/26 (88%) 
416 
P=O.405 
P=O.246 
P=O.154 

7/50 (14%) 
17.6% 

(7%)
544 
P=O.598 
P=O.508 

P=O.500 

16/50 (32%) 
36.9% 
6/30 (20%) 
625 
P=O.555 
PpO.440 

P=O.414 

33/50 (66%) 
78.0% 
21/30 (70%) 
544 
P-0.151N 
P=O.189N 

P=0.333N 

20/50 (40%) 
46.8% 
8BO (27%) 
544 
P=O.l85N 
P=0.255N 

P=0.273N 

41/50 (82%) 
87.2% 
24/30 (80%) 

544 
P=0.145N 
P=0.207N 

P=0.288N 

3/51 (6%) 
9.5% 
2J28 (7%)
622 
P=O.225N 
P=0.234N 

P=O.234N 

11/51 (22%) 
30.7% 
5/28 (18%)
402 
P=O.328N 
P=0.303N 

P=O.302N 

34/51 (67%) 
80.6% 
20/28 (71%) 
562 
P=0.356N 
P=0.341N 

P=0.358N 

17/51 (33%) 
42.5% 
7/28 (25%) 
345 
P=0.140N 
P=O.O97N 

P=O.O97N 

42/51 (82%) 
87.5% 
22128 (79%) 
345 
P=0.366N 
P=O.2%N 

P=0.303N 

11/50 (22%) 
36.3% 
9/28 (32%) 
680 

P=O.180 
P=O.187 

P=O.143 

17/50 (34%) 
427% 
7/28 (25%)
493 
P=O.448 
P=O.344 

P10.333 

41/50 (82%) 
89.0% 
23/28 (82%) 
471 
P=O.433 
P=O.361 

P=O.171 

2U50 (44%) 
53.1% 
lO/28 (36%) 
493 
P=0.321N 
P=O.421N 

P=O.421N 

47/50 (94%) 
94.0% 
25/28 (89%) 
471 
P=O.521N 
P=O.355 

P=O.243 
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TABLEB3 
Statistical Analysisof Primary Neoplasms in Female Rats in the 2-YearGavage Study of o-Benzyl-p-Chlorophenol. .  
(continued) 

O T e r m i n a l  sacrifice 
a 	 Number of  neoplasm-bearing animals/number of animals examined. Denominator is number of animals examined r n i c ~ p i c a l l yfor adrenal gland, 

bone marrow, brain, clitoral gland, heart, kidney, larynx, liver, lung, noski Ovary, pancieas,  parathyrdid gland, pituitary gland, salivary gland, spleen, 
thyroid gland, and u r i n a j  bladder;  for other tiku8; denominatoris number o f  animals necropsied. 
Kaplan-Meier estimated nbplasm incidenk at the endo f  the study after adjustment for intercurrent moitaiity 
Obserired incidence at  tefniinal ki l l  
Beneath the control incidence'are the P values associated with the trend test. Beneath the dosed group incidence are the P values corresponding to 
painyise comparisons between the controls and that dosed group. The life table analysis regards neoplasms in animals dying prior to  terminal kill as 
bking (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 te$ts, a negative trend or a lower incidence in a dose group is indicated by N. 

e 	 Not applicable; no  neoplasms  in animal group 



Dimethmne 0150 0150 
o-Benzylpchlorophenol 0150 0150 
Ochratoxin A 0150 0150 

Overall Historical Incidence 

Total 2 / l , 0 6 8  (0.2%) on,068 (0.0%) 

Standard deviation 0.6% 

Range 0%-2% 


a Data as o f  20 August 1992 

~~~ ~ ~ 

Historical Incidence at Battkllk-Coiumbus  Division 

Dirnethoxane 0150 
o-Benzylgchlorophenol 0150 
Ochratoxin A 0150 

Overall Historical incidence 

Total 011,068 (0.0%) 

.. . . .  . 

a Data as of 20 August 1992 

0150 
0150 
0150 

m,aa (0.2%) 
0.6% 

01-270 

0150 
0150 
0150 

on,068 (0.0%) 

.I_ 
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TABLEB5 
Summary of the Incidence of Nonneoplastic Lesions in' Female Rats in the2-YearGavage Study 
of o-Benzyl-p-Chlorophenol' 

, . 

Vehicle Control 120 mgntg 240 mg/kg 

Disposition Summary 
Animals initially in stud? 80 80 80 80 
3 - M d  inccrim Nohada, 10 10 8 9 
I S M d  inccrim e v a h u ? h  

Histopathology 10 10 9 10 

Clinical pathology 10 lOC 9 8 


Early deaths 
Accidental deaths 2 1 3 3 
Moribund 17 .12 15 18 
Natural deaths 5 7 8 4 

SuMvors 
Terminal sacrifice 26 30 28 28 

' .Animals microscopically - 70 70 71 .' 72examined . 

3-Month Interim Evaluation 
Alimentary System 
Esophagus 

Muscularis, inflammation, chronic 
Intestine large, rectum 

Parasite metazoan 
Pancreas 

Inflammation, chronic 

Cardiovascular System 
Heart (10) (9)

Myocardium, degeneration, chronic 3 (30%) 2 (22%) 
. . . . 

Endocrine System 
None 

General Body System 
None 

Genital System 
None 

Hematopoietic System 
Bone marrow (9)

Femoral, hyperplasia, reticulum cell  1 (11%) 

Integumentary System 
None 



(%(#)I)I 
(I) 

(%(#)I) I 

(I) 

(01) 
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TABLEB5 
Summary of the Incidence of Nonneoplastic Lesions in Female Rats in the 2-YearGavage Study 
of o-Benzyl-p-Chlorophenol(continued) 

Vehicle Control 120 mg& 240 mg& 

-

15-Month Interim Evaluation (continued) 
Cardiovascular System 
Heart 

Myocardium, degeneration,  chronic 
(10)

5 (50%) 

Endocrine System 
Adrenal gland, cortex 

Hyperplasia 
Pituitary gland 

Pars distalis, hyperplasia 
Thyroid gland 

C a l l ,  hyperplasia 

General Body System 
None 

Genital System 
Clitoral gland 

Duct, dilatation 
ovary

Periovarian tissue, cyst 

Hematopoietic System 
None 

Integumentary System 
Mammary gland 

Hyperplasia 
Skin 

Subcutaneous tissue, edema 

Musculoskeletal System 
None 

Nervous System 
Brain 

'Developmental malformation 

Respiratory System 
Lung 

Inflammation, chronic active 



2-Y@0rStudy 
Alimentary System 
Esophagus 

Inflammation, chronic active 
Inflammation, necrotizing 

Intestine large, cecum 
Inflammation, necrotizing 

Intestine large, rectum 
Parasite metazoan 

Intestine small, duodenum 
Inflammation, necrotizing 

Liver 
Basophilic focus 
Clear c e l l  focus 
Degeneration, cystic 
Eosinophilic focus 
Fatty change 
Hepatodiaphragmatic nodule 
Inflammation, granulomatous 
Inflammation, necrotizing 
Mixed cell focus 
Bile duct, hyperplasia 
Centrilobular, necrosis 

Mesentery 
Fibrosis 
Hemorrhage 
Fat, necrosis 

Pancreas 
Acinus, atrophy 
Acinus, hyperplasia 

Pharynx 
Inflammation, suppurative 

Salivary glands 
Inflammation, chronic active 
Inflammation, suppurative 

(49)
2 (4%) 

(50) 
2 (4%) 

(50)
39 (78%) 
6 (12%) 

1 (2%) 
1 (2%) 
7 (14%) 
8 (16%) 

34 (68%) 


4 (10%) 
(50)
9 (18%) 
4 (8%) 

(50 )
1 (2%) 

(50) 

(50) 
6 (12%) 

(50) 

(50)
43 (86%) 
10 (20%) 

2 (4%) 
4 (8%) 
5 (10%) 
9 (18%) 

3 (6%) 
37 (74%) 
3 (6%) 

(3) 

2 (67%) 
(50)

12 (24%) 
1 (2%) 

(1)

1 (10%) 

(50) 

(50)
8 (16%) 
1 (2%) 

(50) 
1 (2%) 

(50)
1 (2%) 

(50) 
1 (2%) 

(50)
40 (80%) 

16 (32%) 
2 (4%) 
2 (4%) 
1 (2%) 
8 (16%) 
2 (4%) 
2 (4%) 

25 (50%) 

(5) 

1 (20%) 
3 (60%) 

(50) 
15 (30%) 

(50)
1(2%) 
1 (2%) 
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TABLEB5 

Summary of the Incidence of Nonneoplastic Lesions in Female Rats in the 2-Year Gavage Study 
of o-Benzyl-p-Chlorophenol(continued) 

2-Yeur ,!kdy (continued) 
Alimentary System (continued) 
Stomach, forestomach 

Inflammation, chronic 
Inflammation, necrotizing 
Epithelium, hyperplasia 

Stomach, glandular 
Inflammation, necrotizing 
Mineralization 

Cardiovascular System 
Heart 

Mineralization 
Thrombosis 
Myocardium, degeneration, chronic 

Endocrine System 
Adrenal gland, cortex (50) (50) (51) (50)

Hyperplasia 14 (28%) 14 (28%) 10 (20%) 26 (52%) 
Hypertrophy 1 (2%) 2 (4%) 4 (8%) 2 (4%) 
Necrosis 1 (2%) 2 (4%) 1 (2%)

Adrenal gland, medulla (50 )  (50) (51) (50 )
Hyperplasia 8 (16%) 4 (8%) 3 (6%) 10 (20%) 

Islets, pancreatic (50) (50 )  ( 5 0 )  (50)
Hyperplasia 1 (2%) 

Parathyroid gland (46) (44) (46) (47)
Hyperplasia 1 (2%) 1(2%) 

Pituitary gland (50 )  ( 5 0 )  (50)  (50 )
Pars distalis, ectasia 1 (2%) 1 (2%)
Pars distalis, hyperplasia 25 (50%) 21 (42%) 29 (58%) 26 (52%) 
Pars intermedia, hyperplasia 1(2%) 1(2%) 1(2%) 

Thyroid gland (50) (50 )  (51) (50)
Ccell, hyperplasia 18 (36%) 8 (16%) 11 (22%) 21 (42%) 
Follicular ce l l ,  hyperplasia 5 (10%) 1(2%) 1 (2%) 4 (8%) 

General Body System 
None 

Genital System 
Clitoral gland (49) (48) (49) (47)

Hyperplasia 1 (2%) 2 (4%) 5 (10%) 1(2%) 
Inflammation, chronic active 2 (4%) 2 (4%) 1 (2%) 1(2%) 
Duct, dilatation 1 (2%) 

ovary (50) ' (50) (51) (50)  
c y s t  2 (4%) 4 (8%) 3 (6%) .1(2%) 
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]IntegumentarySystem 
Mammary gland 

Hyperplasia 
Skin 

Inflammation, chronic active 

Musculoskeletal System 
Skeletal muscle 

Hemorrhage 

Nemous System 
Brain 

Compression 
Infarct 
Inflammation, granulomatous 

Respimtory System 
Lung 

Foreign body 
Inflammation, chronic active 
Inflammation, necrotizing 
Mineralization 
Alveolar epithelium, hyperplasia 

Nose 
Mucosa, inflammation, suppurative 
Nasolacrimal duct, inflammation, 

suppurative 
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TABLEB5 
Summary of the Incidence of Nonneoplastic Lesions in Female Rats in  the 2-YearGavage Study 
of o-Benzyl-p-Chlorophenol(continued) 

Vehicle Control 60 m f m  120 mfm 240 m f m  

2-Yeat Study (continued) 
Special Senses System 
Eye (3) (4) (6)

Degeneration 1 (33%) 2 (50%) 3 (50%) 
Inflammation, chronic active 2 (33%) 
Lens, cataract 1 (33%) 1 (17%) 

Harderian gland (1) (1)
Inflammation, chronic active 1 (100%) 

Zymbal's gland (1) (1) 
Cyst 1 (100%)! 

Urinary System 
Kidney ( 5 0 )  (50 )  (51) (50)

Atrophy 1 (2%) 
Calculus micro observation only 2 (4%)
Infarct 1 (2%)
Mineralization 1 (2%) 
Nephropathy 46 (92%) 47 (94%) 50 (98%) 50 (100%) 
Pelvis, inflammation,  suppurative 1 (2%) 1 (2%) 2 (4%) 
Pelvis, mineralization 3 (6%) 2 (4%) 2 (4%) 16 (32%) 
Renal tubule, hyperplasia 1 (2%) 

Urinary bladder (50)  (511 (50)
Transitional epithelium, hyperplasia 1 (2%) 

\ a Numberofanimalsexamined at siteandnumber o f  animalswithlesion ,\ 

Eight to ten o f  the eighty animals in each dose group were evaluated for clinical pathology only. 

Includes one animal  that died during the scheduled sacrificeperiod. 
 t 
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\ ''\ 
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I S N d  iiwim e w k d d a a  

Animals initially in study 
Dispitioan Summary 

Natural deaths 
Moribund 
Accidental deaths 

Early deaths 

Terminal sacrifice 
D i e d  last week of study 

SNdh&&mfwe”imb 

survivors 

10 
10 
70 

3 
2 

45 

10 
10 
70 

3 
12 
2 

32 
1 

10 
10 
70 

38 
2 

4 
6 

10 
10 
70 

10 
8 
2 

30 

Animals examined microscopically 70 70 70 70 

B§-MoPasPs I?awim EvduQsbn 

Liver 
Alimentary System 

Hepatocellular adenoma, multiple 
Hepatocellular adenoma 
Hepatocellular carcinoma 

(10) 

None 
Cardiovascular System 

None 
Endocrine System 

None 
General Body System 

None 
Genital System 

None 
Hematopoietic System 

None 
Integumentary System 

None 
Musculoskeletal System 
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TABLEC l  
Summary of the Incidence of Neoplasms in Male Mice in the2-YearGavage Study of o-Benzyl-p-Chlorophenol 
(continued) 

15-Month Interim Evaluation (continued) 
Nervous System 
None 

Respiratory System 
Lung 

Ahreolarbronchiolar adenoma 
Hepatocellular carcinoma, 

metastatic. liver 

Special Senses System 
Harderian gland 

Adenoma 

Urinary System 
None 

2-Year Study 
Alimentary System 
Intestine large, cecum 

Leiomyosarcoma 
Intestine small, jejunum 

Hemangiosarcoma 
Liver 

Hemangioma, multiple 
Hemangiosarcoma 
Hemangiosarcoma, multiple 
Hepatocellular carcinoma 
Hepatocellular carcinoma, 

multiple 

Hepatocellular adenoma 

Hepatocellular adenoma, 


multiple 
Mesentery 

Hemangiosarcoma 
Squamous cell  carcinoma, 

metastatic, stomach 
Pancreas 

Squamous cell carcinoma, 
metastatic 

Salivary glands 
Hemangioma 

Stomach, forestomach 
Papilloma squamous 
Squamous c e l l  carcinoma 

Vehicle Control 120 mg/kg 

(50) 

(49)

1 (2%) 


(50 )
1 (2%) 

2 (4%) 

1 (2%) 

7 (14%) 11 (22%) 


1 (2%)
8 (16%) 12 (24%) 

13 (26%) 5 (10%) 
(3) (6) 

(50 )  
1 (2%) 

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

240 mgntg 

1 (2%) 

9 (18%) 

2 (4%) 
15 (30%) 

4 (8%) 
(2) 

(49) 

W m g n t g  -

(10)

2 (20%) 

1 (10%) 

(1)

1(100%) 


1 (2%) 
1 (2%) 
4 (8%) 

11 (22%) 

2 (4%) 
(4)


1 (25%) 




I 

Stomach, glandular 
Alimennhry System (continued) 
2 - Y h . ~S d y  (continued) 

Tmth 
Adamantinoma benign 

Hemangiosarcoma 
(2) 

1 (50%) 

ah"ovmulrPr System 
Heart 

Hemangiosarcoma 
(49) (49) (50)

1 (2%) 

Adenoma 
Adrenal gland, cortex 

Capsule, adenoma 
Adrenal gland 
IEndmrine System 

Pheochromocytoma benign 
Pheochromocytoma malignant 

Adrenal gland, medulla 

Follicle, adenoma 
Thyroid gland 

None 
General Body System 

Prostate 
Genital System 

Squamous c e l l  carcinoma, 

metastatic, stomach 
Squamous ce l l  carcinoma, 

Seminal vesicle 

metastatic, stomach 1 (2%) 

Bone marrow 
Hematopoietic System 

Hemangiosarcoma 
Hemangioma 

Lumbar, hemangiosarcoma 
metastatic, stomach 

Squamous c e l l  carcinoma, 

Lymph node, mesenteric 
Carcinoma, metastatic, nose 

Lymph node, mandibular 

Lymph node 

(49) 

(49) 

1 (2%) 
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Spleen 
Hematopoietic System (continued) 
2-Year Shrdy (continued) 

Hemangiosarcoma 
'Ihymu 

Skin 
Integumentary System 

Subcutaneous tissue, hemangiosarcoma 
Subcutaneous tissue, fibrosarcoma 

(50) 

Skeletal muscle 
Musculoskeletal System 

Squamous c e l l  carcinoma, metastatic 
(1) 

1 (100%) 

None 
Nervous System 

Lung 
Respiratory System 

Carcinoma, metastatic, nose 

Alveolarbronchiolar carcinoma, 
Alveolarbronchiolar carcinoma 

Ahmlarbronchiolar adenoma, 
Alveolarbronchiolar adenoma 

Carcinoma 

Mediastinum, hemangiosarcoma 

Hepatocellular carcinoma, metastatic, 

multiple 

multiple 

liver 

Nose 

2 (4%) 

( 5 0 )
1 (2%) 

Adenoma 
Harderian gland 
Special Senses System 

(3)
3 (100%) 

(4)
2 (50%) 

(4)
4 (100%) 

(2)
1 (50%) 

Kidney 
Urinary System 

Squamous c e l l  carcinoma, 

Renal tubule, adenoma 
Renal tubule, adenocarcinoma 

metastatic, stomach 
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TABLEC2 

Individual Animal Tumor Pathology of Male Mice in the 2-YearGavage Study of o-Benzyl-p-Chlorophenol: 

Vehicle Control 

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 

Hemangiosarcoma 
Liver 

Hemangioma, multiple 
Hemangiosarcoma 
Hemangiosarcoma, multiple 
Hepatocellular carcinoma 
Hepatocellular adenoma 
Hepatocellular adenoma,  multiple 

Mesentery 
Pancreas 
Salivary glands 

Hemangioma 
Stomach 
Stomach, forestomach 

Papilloma squamous 
Squamous cell  carcinoma 

Stomach, glandular 
Tooth 

Adamantinoma benign 

Cardiovascular System 
Heart 

Endocrine System 
Adrenal gland 

Capsule, adenoma 
Adrenal gland,cortex 

Adenoma 
Adrenal gland, medulla 

Pheochromocytoma benign 
Islets, pancreatic 

+: Tissue examined microscopically 
k Autolysis precludes examination 

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

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

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


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


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


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


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


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


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


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

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

. . . . . . . . . . . . . . . . . . . . . . . . .  
.,A 


X 

X X X X X 


X X X X 

x. x X X 


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

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


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


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

X 


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

+ 
X 


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

X 


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


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

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


M: Missing tissue X Lesion present 
I: Insufficient tissue Blank: Not examined 



wprnmbr ou ~ a g son study 

@a- UD Nuranker 

AlimenQaary System 
Esophagus 
Gallbladder 
Intestine large 
Intqtine large,  cecum 
Intestine large,  colon 
Intestine large,  rectum 
Intestine small 
Intestine small,  duodenum 
Intestine small, ileum 
Intestine small,  jejunum 

Hemangiosarcoma 
Liver 

Hemangioma, multiple 
Hemangiosarcoma 
Hemangiosarcoma, multiple 
Hepatocellular carcinoma 
Hepatocellular adenoma 
Hepatocellularadenoma,multiple 

Mesentery 
Pancreas 
Salivary glands 

Hemangioma 
Stomach 
Stomach, forestomach 

Papilloma squamous 
Squamous ce l l  carcinoma 

Stomach, glandular 
Tmth 

Adamantinoma benign 

Uh"ovawcular System 
Heart 

Endocrine System 
Adrenal gland 

Capsule, adenoma 
Adrenal gland, cortex 

Adenoma 
Adrenal gland, medulla 

Pheochromocytoma benign 
Islets, pancreatic 

7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7  

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  

8 8 8 8 8 8 8 8 8 8 8 8 8 9 9 9 9 9 9 9 9 9 9 9 9  


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  
2 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 5 5 5 5 5 5 6 6 6  Total 
8 0 1 2 3 4 5 6 0 1 3 4 5 6 7 , 9 1 3 5 6 7 9 5 6 8  Tissues/ 
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  Tumors 

. . . . . . . . . . . . . . . . . . . . . . . . .  SO 

+ + + + + + + + + + +  + + + + + + + M + + + + +  48 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  49 

. . . . . . . . . . . . . . . . . . . . . . . . .  49 


x 1 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


1 

x x 2 


1 

x x 7 


x x x 	 x 8 

x x x  x x x x  x x 	 13 


+ 	 3 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


x 1 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


1 

x 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

+ 	 2 


1 


+ + + + + + + + + + +  + + + + + + + + + + + + +  49 


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  

1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

x 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 

X 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 
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TABLEC2 

Individual Animal Tumor Pathology of Male Mice in the 2-Year Gavage Study of o-Benzyl-p-Chlorophenol: 
Vehicle Control (continued) 

Number of Days on Study 

Carcass I D  Number 

Endocrine System (continued) 
Parathyroid gland 
Pituitary gland 
Thyroid gland 

Follicle, adenoma 

General Body System 
Tissue NOS 

Genital System 
Epididymis 

Preputial gland 

Prostate 

Seminal vesicle 

Testes 


IIematopoietic System 
Bone marrow 

Lymphnode 

Lymph node,  mandibular 


Carcinoma, metastatic, nose 

Lymph node,  mesenteric 

Spleen 


Hemangiosarcoma 

Thymus 


Integumentary System 
Mammary gland 

Skin 


Musculoskeletal System 
Bone 

Nervous System 
Brain 

Respiratory System 
Lung 

Alveolarhronchiolar adenoma 
Alveolarhronchiolar carcinoma 
Alveolar/bronchiolar carcinoma, 

multiple 
Carcinoma, metastatic, nose 
Hepatocellular carcinoma, melastatic, 
liver 


Nose 

Carcinoma 


Trachea 


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

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

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


X 

+ 

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

+ +  + + + + + 

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


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


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


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

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

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


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 M M  

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


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


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


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

X X X x x  X 

X 


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


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




Lesions in Male Mice 

~~~ 

W U m k  Off Days OD Study 

uhcass ID Numkr 

lEEKkI”e System (continued) 
Parathyroid gland 
Pituitary gland 
Thyroid gland 

Follicle, adenoma 

General B d y  System 
Tissue NOS 

Genital System 
Epididymis 

Preputial gland 

Prostate 

Seminal vesicle 

Testes 


Wematopietic System 
Bone marrow 

Lymph node 

Lymph node,  mandibular 


Carcinoma, metastatic, nose 

Lymph node,  mesenteric 

Spleen 


Hemangiosarcoma 

Thymus 


Integumentary System 
Mammary gland 

Skin 


Musculoskeletal System 
Bone 

Nervous System 
Brain 

R~pimpory System 
Lung 

Alveolarbronchiolar adenoma 
Alveolarbronchiolar carcinoma 
Alveolarbronchiolar carcinoma, 

multiple 
Carcinoma, metastatic, nose 
Hepatocellular carcinoma,  metastatic, 
liver 

Nose 

Carcinoma 


Trachea 


7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 1 7 7 7 7 7 ~ 7 7  
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  

8 8 8 8 8 8 8 8 8 8 8 8 8 9 9 9 9 9 9 9 9 9 9 9 9  


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  
2 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 5 5 5 5 5 5 6 6 6  Total 
8 0 1 2 3 4 5 6 0 1 3 4 5 6 7 9 1 3 5 6 7 9 5 6 8  T i i u e d  
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  Tumon 

+ + + + + + + + M M + M + + + + + + + + + + + + +  45 

M + M + + + + + + + +  + + + + + + + + + + + + +  47 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


1 


1 


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  

+ +  + 	 + + + + +  + 16 


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


+ + + + + + + + + + +  + + + + + + + + + + + + +  49 

. . . . . . . . . . . . . . . . . . . . . . . . .  49 

+ + + + + + M + + + + + + + M + + + + + + + + + +  48 


1 

+ + + + + + + + + + + + + + + + + + + + + + + + M  49 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


x 1 

+ M + + + + + + M + + + + + + + M + + + M M + + M  42 


M M M M M M M M M M M M M M M M M M M M + M M M M  2 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

X X X  X X x 12 


X 1 


X 	 1 

1 


X 	 2 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


1 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 
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TABLEC2 

Individual Animal Tumor Pathology of Male Mice in the 2-YearGavage Study of o-Benzyl-p-Chlorophenol: 

Vehicle Control (continued) 

Number of Days on Study 

Carcass ID Number 

Special Senses System 
Eye
Harderian gland 

Adenoma 

Urinary System 
Kidney 
Urinary bladder 

Systemic Lesions 
Multiple organs 

Lymphoma malignant mixed 
Lymphoma malignant undifferentiated 

c e l l  type 

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

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




ne9 


T m m  a2 
Imaviduan h i m a n T U ~ O Tp a u m w OP one M C ~  age SUUQ OP o - B e m ~ n - ~ - C ~ n o ~ ~ ~ e m O n :uhe z - ~ m ~  
V~BiclleU h m t d  (continued) 

W " W P  OB Days on Study 

Camass ID Number 

S p i r a l  Sen= System 
Eye
Harderian gland 

Adenoma 

Kidney 

Urinary bladder 


Systemic Lesions 
Multiple organs 

Lymphoma malignant mixed 
Lymphoma malignant undifferentiated 

ce l l  type 

7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 1 1 7 7 7  

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  

8 8 8 8 8 8 8 8 8 8 8 8 8 9 9 9 9 9 9 9 9 9 9 9 9  


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  
2 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 5 5 5 5 5 5 6 6 6  Total 
8 0 1 2 3 4 5 6 0 1 3 4 5 6 7 9 1 3 5 6 7 9 5 6 8  Tissues/ 
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 Tumors 

2 

+ 3 

X 3 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

X 1 


1 
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TABLEC2 

Individual Animal Tumor Pathology of Male Mice in the 2-YearGavage Study of o-Benzyl-p-Chlorophenol: 

120 mg/lkg 

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 

Hepatocellular carcinoma 
Hepatocellular carcinoma,  multiple 
Hepatocellular adenoma 
Hepatocellular adenoma, multiple 

Mesentery 
Squamous cell  carcinoma, metastatic, 
stomach 

Pancreas 
Squamous cell  carcinoma, metastatic 

Salivaly glands 
Stomach 
Stomach, forestomach 

Squamous cell  carcinoma 
Stomach, glandular 

Cardiovascular System 
H a r t  

Endocrine System 
Adrenal gland 


Capsule, adenoma 

Adrenal gland, cortex 


Adenoma 

Adrenal gland, medulla 

Islets, pancreatic 

Parathyroid gland 

Pituitary gland 

Thyroid gland 


Follicle, adenoma 


General Body System 
None 

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

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

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

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

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

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

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


x x  x x x x  X 
X 


X X x x X 

X 


+ + + 
X 

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

X 

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


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


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

X 

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


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


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


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


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


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

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

+ + M + + + + + + + + + + + ' + + . + + + + + + + + +  

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




N u m k off Days on Study 

Aimenatmy 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 carcinoma 
Hepatocellular carcinoma,  multiple 
Hepatocellular adenoma 
Hepatocellular adenoma,  multiple 

Mesentery 
Squamous cell carcinoma, metastatic, 
stomach 

Pancreas 
Squamous c e l l  carcinoma, metastatic 

Salivary glands 
Stomach 
Stomach, forestomach 

Squamousc e l l  carcinoma 

Stomach, glandular 


Cardiovascular System 
Heart 

Endocrine System 
Adrenal gland 


Capsule, adenoma" 

Adrenal gland, cortex 


Adenoma 

Adrenal gland, medulla 

Islets, pancreatic 

Parathyroid gland 

Pituitary gland 

Thyroid gland 


Follicle, adenoma 

General B d y  System 
None 

7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7  

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  

4 4 4 4 4 4 4 7 7 7 7 7 7 8 8 8 8 8 9 9 9 9 9 9 9  


0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

8 9 9 9 9 9 9 9 0 0 0 0 0 1 1 1 2 2 2 3 3 3 3 3 4  Total 
9 1 3 4 5 7 8 9 2 3 4 6 7 2 6 8 1 2 6 1 3 4 7 8 0  Tissues/ 
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  Tumors 

. . . . . . . . . . . . . . . . . . . . . . . . .  50  

+ + + + + + + + + + + + + + + + + M + + + + M + +  47 

. . . . . . . . . . . . . . . . . . . . . . . . .  50  

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  49 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


x x x  X 11 

1 


x x  x x x x x 12 

x x  x x 5 


+ + + 6 


1 

. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


1 

. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  

. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  

. . . . . . . . . . . . . . . . . . . . . . . . .  50  


1 

. . . . . . . . . . . . . . . . . . . . . . . . .  50  


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

X 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50  

x 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

+ + + + + + + + + + + + + + + + + M + + + + M + +  47 

+ + + + + + + + + M + + + + + + + + + + + + + + +  48 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


x x  2 
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TABLEC2 

Individual Animal Tumor Pathologyof Male Mice in the 2-YearGavage Study of o-Benzyl-p-Chlorophenol: 

120 mg/ncg(continued) 

0 0 3 4 4 5 6 6 6 6 6 6 6 6 6 7 7 7 7 7 7 7 7 7 7  
Number of Days on Study 1 2 4 1 6 5 3 2 5 6 7 7 8 8 9 0 0 2 2 2 2 2 2 2 2  

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

0 0 0 0 1 1 1 0 1 1 1 0 1 0 0 1 1 0 0 0 0 0 0 0 1  
Carcass ID Number 	 8 7 9 7 1 3 2 7 0 1 1 7 2 7 9 1 3 7 7 8 8 8 8 8 2  

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

Cenita~system 
Epididymis . . . . . . . . . . . . . . . . . . . . . . . . .  
Preputial gland + +  + + +  + +  + +  + 
Prostate . . . . . . . . . . . . . . . . . . . . . . . . .  

Squamous cell carcinoma, metastatic, 
stomach X 

Seminal vesicle . . . . . . . . . . . . . . . . . . . . . . . . .  
Squamous cell  carcinoma, metastatic, 
stomach X 

Testes . . . . . . . . . . . . . . . . . . . . . . . . .  
Hematopoietic System 

Bone marrow 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

Lymph node . . . . . . . . . . . . . . . . . . . . . . . . .  

Squamous cell carcinoma, metastatic, 
stomach X 

Lymph node,  mandibular + + + + + + + + + + + + + + + + + + + + + + M + +  
Lymph node, mesenteric M M + + + + + M + M M + + M + + + + + + + + + + +  
Spleen . . . . . . . . . . . . . . . . . . . . . . . . . .  
Thymus + + + + M + + M + + M + + M + M + + + + M + + + M  

Integumentary System 
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 . . . . . . . . . . . . . . . . . . . . . . . . .  

Subcutaneous tissue,  hemangiosarcoma X X 

Musculoskeletal System 
Bone . . . . . . . . . . . . . . . . . . . . . . . . .  
Skeletal muscle + 

Squamous c e l l  carcinoma, metastatic X 

Nervous System 
Brain 	 . . . . . . . . . . . . . . . . . . . . . . . . .  


~~ ~ ~ _ _ _ _ _ _  ~~_________~~ 	 ~~ ~ ~ _ _ _ _ _ _ _ _ _ _  ~ ~ _ _ _ _ _ _ _ _ _ _  ~ ~~~ 

Respiratory System 
Lung 	 . . . . . . . . . . . . . . . . . . . . . . . . .  


Alveolar/bronchiolar adenoma X X X 

Alvmlar/bronchiolar carcinoma 
Alveolarbronchiolar adenoma, multiple 

X 
Ahreolarbronchiolar carcinoma, 
multiple 

Hepatocellular carcinoma,  metastatic, 
liver x  x  

Nose 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

Trachea 	 . . . . . . . . . . . . . . . . . . . . . . . . .  




GenihU System 
Epididymis 

Preputial gland 

Prostate 


Squamous c e l l  carcinoma, metastatic, 
stomach 

Seminal vesicle 
Squamous c e l l  carcinoma, metastatic, 
stomach 

Testes 

Wemcntopietic System 
Bone m a m  
Lymph node 

Squamous cell carcinoma, metastatic, 
stomach 


Lymph node, mandibular 

Lymph node, mesenteric 

Spleen 

nlymm 

Integumentary System 
Mammary gland 
Skin 

Subcutaneous tissue, hemangiosarcoma 

Musculoskeletal System 
Bone 
Skeletal muscle 

Squamous c e l l  carcinoma, metastatic 

Nervous System 
Brain 

Respiratory System 
Lung 

Alveolaribronchiolar adenoma 
Alveolaribronchiolar adenoma, multiple 
Alveolaribronchiolar carcinoma 
Ahmlaribronchiolar carcinoma, 

multiple 
Hepatocellular carcinoma, metastatic, 
liver 

Nose 
Trachea 

0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
8 9 9 9 9 9 9 9 0 0 0 0 0 1 1 1 2 2 2 3 3 3 3 3 4  Total 
9 1 3 4 5 1 8 9 2 3 4 6 1 2 6 8 1 2 6 1 3 4 1 8 0  Tissues/ 
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  Tumors 

. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  

+ + + +  + + + + + +  22
+ +  
. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


1 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


1 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


1 

. . . . . . . . . . . . . . . . . . . . . . . . .  49 

. . . . . . . . . . . . . . . . . . . . . . . . .  44 

. . . . . . . . . . . . . . . . . . . . . . . . . .  50 

+ + + + + + + M + + M + + M + + + M + + + + M + +  38 


~ ~~ 

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  1 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


2 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

1 

1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

x x  x x x x  9 


x 1 

x 2 


x 1 


x x 4 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 
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.TABLEC2 
Individual Animal Tumor Pathology of Male Mice in the 2-Year Gavage Study of o-Benylp-Chlorophenok 
120 mg/kg (continued) 

Number of Days on Study 

Carcass ID Number 

Special Senses System 
Eye

Harderian gland 


Adenoma 


Urinary System 
Kidney 

Squamous ce l l  carcinoma, metastatic, 
stomach 

Renal tubule, adenoma 
Urinary bladder 

Systemic Lesions 
Multiple organs 

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

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

+ 

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


X 


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


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




os 

os 
z 
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os 

Z 

t 
z 

s o m n L  
/ = w !  

I = R L  
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X X 

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


X x 

+ + + 
+ + 

1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 ~  

0 8 L t E 1 9 Z 1 8 9 Z L 9 t E Z 6 8 L S t € 1 6  

P E E E E E Z Z Z 1 1 1 0 0 0 0 0 6 6 6 6 6 6 6 8  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0  


6 6 6 6 6 6 6 8 8 8 8 8 L L L L L L P t t t V V t  
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Number of Days on  Study 

Carcass ID Number 

Alimentary System 
Esophagus 

Gallbladder 

Intestine large 

Intestine large, cecum 


Leiomyosarcoma 

Intestine large, colon 

Intestine large, rectum 

Intestine small 

Intestine small, duodenum 

Intestine small, ileum 

Intestine small, jejunum 

Liver 


Hemangiosarcoma 
Hepatocellular carcinoma 
Hepatocellular carcinoma, multiple 
Hepatocellular adenoma 
Hepatocellular adenoma, multiple 

Mesentery 

Pancreas 

Salivary glands 

Stomach 

Stomach, forestomach 


Papilloma squamous 

Stomach, glandular 

Tooth 


Cardiovascular System 
Heart 

Endocrine System 
Adrenal gland 

Capsule, adenoma 

Adrenal gland, cortex 

Adrenal gland, medulla 


Pheochromocytoma malignant 
Islets, pancreatic 
Parathyroid gland 
Pituitary gland 
Thyroid gland 

General Body System 
None 

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

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

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

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

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


X 

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

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


X x x x  X x x  

X 


x x x  X X X X 

X X * .  , 

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

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

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

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


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

+ + 

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

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

X 


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

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


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

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

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

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




Lesions in Male Mice 

TABLE c z  
InndMduaU hima8 T U ~ Q L - offMale Mice inn ahe 2 - Y a ~ -PabhapU~g~ 	 Gavage Study off o-Be~~~$l-p-cChU~waIpllmermon: 
2.40mg/kg (continued) 

7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7  


Number of Days on Study 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  

4 4 4 1 7 7 7 7 7 7 1 8 8 8 8 8 8 8 9 9 9 9 9 9 9  


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2  

@apcass ID Number 	 6 7 7 7 7 7 7 8 8 8 8 8 8 8 8 9 9 9 0 0 0 0 0 0 1  Total 

8 1 2 3 4 6 7 0 1 3 9 4 6 7 8 0 8 9 0 2 4 6 1 8 0  TiSSUeS/ 
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  Tumors 

_ _ _ _ _ _ _ ~ ~~ 

Alimentary System 
Esophagus . . . . . . . . . . . . . . . . . . . . . . . . .  50 

Gallbladder . . . . . . . . . . . . . . . . . . . . . . . . .  45 

Intestine large . . . . . . . . . . . . . . . . . . . . . . . . .  50 

Intestine large, cecum . . . . . . . . . . . . . . . . . . . . . . . . .  48 


Leiomyosarcoma 1 

Intestine large, colon . . . . . . . . . . . . . . . . . . . . . . . . .  48 

Intestine large, rectum . . . . . . . . . . . . . . . . . . . . . . . . .  50  

Intestine small . . . . . . . . . . . . . . . . . . . . . . . . .  49 

Intestine small, duodenum . . . . . . . . . . . . . . . . . . . . . . . . .  48 

Intestine small, ileum . . . . . . . . . . . . . . . . . . . . . . . . .  49 

Intestine small, jejunum . . . . . . . . . . . . . . . . . . . . . . . . .  48 

Liver . . . . . . . . . . . . . . . . . . . . . . . . .  50 


Hemangiosarcoma x 1 

Hepatocellular carcinoma X x 9 

Hepatocellular carcinoma, multiple x 2 

Hepatocellular adenoma x x x  x X x x x 15 

Hepatocellular adenoma, multiple x x 4 


Mesentery + + 2 

Pancreas . . . . . . . . . . . . . . . . . . . . . . . . .  49 

Salivary glands . . . . . . . . . . . . . . . . . . . . . . . . .  50 

Stomach . . . . . . . . . . . . . . . . . . . . . . . . .  50  

Stomach, forestomach . . . . . . . . . . . . . . . . . . . . . . . . .  50 


Papilloma squamous X x 2 

Stomach, glandular . . . . . . . . . . . . . . . . . . . . . . . . .  50  

Tooth 2 


Cardiovascular System 
Heart 	 . . . . . . . . . . . . . . . . . . . . . . . . .  49 


Endocrine System 
Adrenal gland . . . . . . . . . . . . . . . . . . . . . . . . .  50 


Capsule, adenoma x x  X 4 

Adrenal gland, cortex . . . . . . . . . . . . . . . . . . . . . . . . .  50 

Adrenal gland, medulla . . . . . . . . . . . . . . . . . . . . . . . . .  49 


Pheochromocytoma malignant x 1 

Islets, pancreatic . . . . . . . . . . . . . . . . . . . . . . . . .  49 

Parathyroid gland . . . . . . . . . . . . . . . . . . . . . . . . .  49 

Pituitary gland . . . . . . . . . . . . . . . . . . . . . . . . .  47 

Thyroid gland . . . . . . . . . . . . . . . . . . . . . . . . .  50 


General Body System 
None 
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TABLEC2 

Individual Animal Tumor Pathology of Male Mice in the 2-Year  Gavage Study of o-Benzyl-p-Chiorophenol: 

240 mglkg (continued) 

Number of Days on Study 

Carcass ID Number 

Genital System 
Epididymis 

Preputial gland 

Prostate 

Seminal vesicle 

Testes 


Hematopoietic System 
Bone marrow 

Hemangiosarcoma 

Lymph node 

Lymph node,  mandibular 

Lymph node,  mesenteric 

Spleen 


Hemangiosarcoma 

Thymus 


Integumentary System 
Mammary gland 
Skin 

Subcutaneous tissue,  hemangiosarcoma 

Musculoskeletal System 
Bone 

Nervous System 
Brain 

Respiratory System 
Lung 

Alveolarbronchiolar adenoma 
Alveolarbronchiolar adenoma, multiple 
Alveolarbronchiolar carcinoma 
Hepatocellular carcinoma, metastatic, 
liver 

Mediastinum, hemangiosarcoma 
Nose 
Trachea 

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

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


1 2 1 2 1 1 1 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

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

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

+ + 

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

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


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

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 M M M M + M M M M  

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


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


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


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

X X 

X 

X X 

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


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




k i o m  i o  Male Mice 

Number of Days on Study 

Genital System 
Epididymis 
Preputial gland 
Prostate 
Seminal vesicle 
Testes 

Hematopoietic System 
Bone marrow 

Hemangiosarcoma 

Lymph node 

Lymph node, mandibular 

Lymph node,  mesenteric 

Spleen 


Hemangiosarcoma 

Thymus 


Integumentary System 
Mammary gland 
Skin 

Subcutaneous tissue, hemangiosarcoma 

Musculoskeletal System 
Bone 

Nervous System 
Brain 

Respiratory System 
Lung 

Alveolarbronchiolar adenoma 
Ahreolarbronchiolar adenoma, multiple 
Alveolarbronchiolar carcinoma 
Hepatocellular carcinoma, metastatic, 

liver 
Mediastinum, hemangiosarcoma 

Nose 

Trachea 

7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7  

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  

4 4 4 7 7 7 7 7 7 7 7 8 8 8 8 8 8 8 9 9 9 9 9 9 9  


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2  

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

8 1 2 3 4 6 7 0 1 3 9 4 6 7 8 0 8 9 0 2 4 6 7 8 0  T i s s U e S /  


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  Tumors 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 

+ + + +  + + +  + + + 12 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 


. . . . . . . . . . . . . . . . . . . . . . . . .  48 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 


. . . . . . . . . . . . . . . . . . . . . . . . .  50  

x 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  48 


. . . . . . . . . . . . . . . . . . . . . . . . .  47 


. . . . . . . . . . . . . . . . . . . . . . . . .  44 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 

x 2 


+ + + + + + + + + + + + + + + + + + M + + + + + +  41 


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  1 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


X 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50  

x x  X 5 


X 1 

1 


2 

X 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 
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TABLEC2 

Individual Animal Tumor Pathology of Male Mice in the 2-YearGavage Study of o-Benzyl-p-Chlorophenol: 

240 mgkg (continued) 

~~~~~ 

Number of Days on Study 

Carcass I D  Number 

Special Senses System 
Ear 
Eye

Harderian gland 


Adenoma 


Urinary System 
Kidney 

Renal tubule, adenocarcinoma 
Renal tubule, adenoma 

Urinary bladder 

Systemic Lesions 
Multiple organs 

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

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

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


1 2 1 2 1 1 1 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

6 0 4 0 6 9 5 0 0 7 4 4 4 4 4 5 5 5 5 7 5 6 6 6 6  

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


+ 
+ 

+ + 
x x 

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

. . _ ,  

, I 

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


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




Lesions in Male Mice 

S p i a l  Sen- System 
Ear 
Eye
Harderian gland 


Adenoma 


U r i n a y  System 
Kidney 

Renal tubule, adenocarcinoma 
Renal tubule, adenoma 

Urinary bladder 

Systemic Lesions 
Multiple organs 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2  

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

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

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  Tumors 


1 

+ 2 

+ +  4 

x x  4 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

x x 2 


x x 2 

. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  
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TABLEC2 

Individual Animal Tumor Pathologyof Male Mice in the 2-Year  Gavage Study of o-Benzyl-p-Chlorophenol: 

480 mg/kg 

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 
Hemangiosarcoma, multiple 
Hepatocellular carcinoma 
Hepatocellular adenoma 
Hepatocellular adenoma, multiple 

Mesentery 
Hemangiosarcoma 


Pancreas 

Salivary glands 

Stomach 

Stomach, forestomach 


Papilloma squamous 

Stomach, glandular 


Hemangiosarcoma 


Cardiovascular System 
Heart 


Hemangiosarcoma 


Endocrine System 
Adrenal gland 


Capsule, adenoma 

Adrenal gland, cortex 


Adenoma 

Adrenal gland, medulla 

Islets, pancreatic 

Parathyroid gland 

Pituitary gland 

Thyroid gland 


General Body System 
None 

Genital System 
Epididymis 

Penis 

Preputial gland 


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

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

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

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

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

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

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

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

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

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

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

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

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


X 
X 

X x x  X 
X x x x  X 

+ + + 
X 

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


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


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


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


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

X 

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


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


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


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

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

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

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

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


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

+ 

+ 



h i o m s  in Male Mice 

Uhrass I D Number 

Alimentary System 
E f o P h w  
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 
Hemangiosarcoma, multiple 
Hepatocellular carcinoma 
Hepatocellular adenoma 
Hepatocellular adenoma, multiple 

Mesentery 
Hemangiosarcoma 

Pancreas 
Salivary glands 
Stomach 
Stomach, forestomach 

Papilloma squamous 
Stomach, glandular 

Hemangiosarcoma 

Cardiovascular System 
H a r t  


Hemangiosarcoma 


Endmrine System 
Adrenal gland 


Capsule, adenoma 

Adrenal gland, cortex 


Adenoma 

Adrenal gland, medulla 

Islets, pancreatic 

Parathyroid gland 

Pituitary gland 

Thyroid gland 


General Body System 
None 

Genital System 
Epididymis 

Penis 

Preputial gland 


1 1 1 7 1 7 7 7 7 7 1 7 7 7 7 7 7 1 7 1 1 7 7 7 1  

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  

2 4 4 4 4 4 4 1 1 7 7 7 7 8 8 8 8 8 8 9 9 9 9 9 9  


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  
2 2 2 3 3 3 3 4 4 4 5 5 5 5 5 5 6 6 6 6 7 7 7 7 7  Total 
0 4 9 1 5 8 9 5 7 8 3 5 6 7 8 9 0 5 6 7 4 5 6 7 8  Tissues/ 
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  Tumors 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  45 


. . . . . . . . . . . . . . . . . . . . . . . . .  48 


. . . . . . . . . . . . . . . . . . . . . . . . .  44 


. . . . . . . . . . . . . . . . . . . . . . . . .  48 


. . . . . . . . . . . . . . . . . . . . . . . . .  47 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 


. . . . . . . . . . . . . . . . . . . . . . . . .  47 


. . . . . . . . . . . . . . . . . . . . . . . . .  43 


. . . . . . . . . . . . . . . . . . . . . . . . .  45 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

1 

1 

4 


X X X X X  X 11 

X X 2 


+ 	 4 

1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

x x  2 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

x 	 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 

X 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 

X 1 


. . . . . . . . . . . . . . . . . . . .  + + + +  48 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 

+ + + + + + + + + + M + + + + + + + + + + + + + +  47 

. . . . . . . . . . . . . . . . . . . . . . . . .  46 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

1 

1 
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TABLEC2 

Individual Animal Tumor Pathology of Male Mice in the 2-Year Gavage Study of o-Benzyl-p-Chlorophenol: 

480mgkg (continued) 

~ ~ ~~~ ~ 

Number of Days on Study 

Carcass ID Number 

Genital System (continued) 
Prostate 
Seminal vesicle 
Testes 

HematopoieticSystem ' 
Bone marrow 


Hemangioma 

Hemangiosarcoma 


Lymph node 
Lumbar, hemangiosarcoma 

Lymph node, mandibular 
Lymph node, mesenteric 
Spleen 

Hemangiosarcoma 

Thymus 


Integumentary System 
Mammary gland 
Skin 

Subcutaneous tissue, fibrosarcoma 

Musculoskeletal System 
Bone 

Nervous System 
Brain 

Respiratory System 
Lung 

Alveolarbronchiolar adenoma 
Ahreolarbronchiolar carcinoma 

NOS2 
Trachea 

Special Senses System 
Harderian gland 

Adenoma 

Urinary System 
Kidney 

Renal tubule, adenocarcinoma 
Renal tubule, adenoma 

Urinaly bladder 

Systemic Lesions 
Multiple organs 

Lymphoma malignant mixed 

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

X 

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

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

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


X 

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


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


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


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


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


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

+ 
X 


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


X 

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


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

. . 



~~ ID Number 

G e ~ i t dSystem (continued) 
Prostate 
Seminal vesicle 
Testes 

Hematopoietic System 
Bone marrow 


Hemangioma 

Hemangiosarcoma 


Lymph node 
Lumbar, hemangiosarcoma 

Lymph node,  mandibular 
Lymph node,  mesenteric 
Spleen 

Hemangiosarcoma 

Thymus 


Inkgumenbry System 
Mammary gland 
Skin 

Subcutaneous tissue, fibrosarcoma 

Musculoskeletal System 
Bone 

Nervous System 
Brain 

Respiratory System 
Lung 

Alveolarbronchiolar adenoma 
Alveolarbronchiolar carcinoma 

Nose 
Trachea 

Special Senses System 
Harderian gland 

Adenoma 

Urinary System 
Kidney 

Renal tubule,  adenocarcinoma 
Renal tubule, adenoma 

Urinary bladder 

Systemic !Lesions 
Multiple organs 

Lymphoma malignant mixed 

7 7 7 7 7 7 7 7 7 1 1 7 7 7 ~ 7 7 1 1 7 7 7 1 1 7 7  

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  

2 4 4 4 4 4 4 7 7 7 7 7 7 8 8 8 8 8 8 9 9 9 9 9 9  


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  

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

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

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  Tumors 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50  


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50  

x 1 


1 

. . . . . . . . . . . . . . . . . . . . . . . . .  49 


1 

. . . . . . . . . . . . . . . . . . . . . . . . .  48 

. . . . . . . . . . . . . . . . . . . . . . . . .  41 

. . . . . . . . . . . . . . . . . . . . . . . . .  50  


1 

+ + + + M + + + + + + + + + + + M + + + + + + + +  41 


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  2 

. . . . . . . . . . . . . . . . . . . . . . . . .  50  


X 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  50  

x x  x x  	 4 


x 1 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 
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TABIXC3 
Statistical Analysisof Primary Neoplasms in Male Mice in the 2-Year Gavage Study of o-Benzyl-p-Chlorophenol 

Vehicle Control 120 mg/kg 240mg/kg 480mgntg 

Adrenal Gland (Capsule): Adenoma 

Adjusted ratesb 
OveralI rates' 

2.2% 
1/50 (2%) 1/50 (2%) 

3.0% 10.0% 
4/50 (8%) 

3.3% 
1/49 (2%) 

First incidence (days) 
Terminal rates' 

722 (T) 
1/45 (2%) 

722 (T) 
1/33 (3%) 

722 (T) 
4/40 (10%) 1m (3%) 

722 (T) 
Life table testsd P=O.3% P=O.691 P=O.146 P=O.669 
Logistic regression testsd P=O.3% P=O.691 P=O.l46 P=O.669 

Fisher exact test 
Cochran-Armita e testd I P=O.518 

P=0.753N P=O.181 P=O.747 

Harderian Gland Adenoma 
Overall rates 3/50 (6%) 2/50 (4%) 4/50 (8%) 1/50 (2%) 
Adjusted rates 6.4% 6.1% 8.9% 3.2% 

First incidence (days) 
Terminal rates 

650 
2/45 (4%) 

722 0
2/33 (6%) 

433 
2/40 (5%) o m (0%) 

713 
Life table tests P=0.413N P=0.623N P=O.448 P=0.443N 
Logistic regression tests P=0.273N P=0.544N P=0.573N P=0.354N 
Cochran-Armitage test P=0.292N 
Fisher exact test P=0.500N P=O.500 P-0.309N 

Kidney (Renal Tubule): Adenoma or Carcinomae 
Overall rates 0150 (0%) 2/50 (4%) 4/50 (8%) 3/50 (6%) 

Life table tests 
First incidence (days) 
Terminal rates 
Adjusted rates 

f . 
0/45 (0%) 
0.0% 

P=0.054 
-

P=O.173 
722 (T) 
2t33 (6%) 
6.1% 10.0% 

P=O.O49 
722 0
4/40 (10%) 

9.4% 

P=O.o64 
692 
?no (7%) 

Logistic regression tests P=O.o61 P=O.173 P=O.O49 P=O.o80 
Cochran-Armitage test P=O.113 
Fisher exact test P=O.247 P=O.O59 P=O.121 

Liver: Hemangiosarcoma 

Adjusted rates 
Overall rates 

6.7% 
3/50 (6%) 0150 (0%) 

0.0% 
1/50 (2%) 
2.5% 

2/50 (4%) 
5.3% 

Life table tests 
First incidence (days) 
Terminal rates 

P=O.563 
722 (T) 
3/45 (7%) 

P=0.181N 

0133 (0%) 
-

P=0.348N 

1/40 (3%) 
722 (9 

o m (0%) 

P=0.653N 
651 

Logistic regression tests P=0.608N P=0.181N P =0.%8N P=0.562N 
Cochran-Armitage test P=0.556N 
Fisher exact test P=0.121N P=0.309N P=0.500N 

Liver: Hepatocellular Adenoma 

Adjusted rates 
Overall rates 

45.6% 
21/50 (42%) 

46.6% 
17/50 (34%) 

40.9% 
19/50 (38%) 

36.5% 
13/50 (26%) 

First incidence (days) 
Terminal rates 

646 
20/45 (44%) 

464 
14/33 (42%) 

433 
13/40 (33%) 

387 
9 m  (30%) 

Life table tests P=0.377N P=O.453 P=O.558 P=O.442N 
Logistic regression tests P=0.119N P=0.431N P=0.315N P=0.144N 

Fisher exact tes t  
Cochran-Armitage test P=0.073N 

P=0.268N P=0,419N P=O.o69N 



18.9 Lesions  in Male  Mice 

Livek: Wepatucellular Carcinoma 
Overall rates 7/50 (14%) 12/50 (24%) 11/50 (22%) 4/50 (8%) 
Adjusted rates 14.8% 29.7% 24.0% 10.0% 

First incidence (days) 
Terminal rates. 

650 
5/45 (11%) 

650 
5/33 (15%) 

370 
6/40 (15%) 

465 
0/30 (0%) 

Life table tests P=0.342N P=O.O58 P=O.165 P=0.478N 
Logistic regression tests P=0.134N P=O.111 P=O.413 P=O.25ON 
Cochran-Armitage test P=0.140N 
Fisher exact test P=O.154 P=O.218 P=0.262N 

Liver: HKepaLocellular Adenoma or Carcinoma 

Adjusted rates 
Overall rates 

52.0% 
25/50 (50%) 

59.3% 
25/50 (50%) 

52.9% 
26/50 (52%) 

41.4% 
16/50 (32%) 

First incidence (days) 
Terminal rates 

646 
22/45 (49%) 

464 
16/33 (48%) 

370 
17/40 (43%) 

387 
9/30 (30%) 

Life table tests P=0.352N P=O.137 P=O.312 P=0.455N 
Logistic regression tests P=O.O54N P =0.4O P=0.430N P=O.O93N 
Cochran-Annitage test P=0.034N 
Fisher exact test P=0.579N P=O.500 P=O.O52N 

Lung: Alveolar/bronchiolar Adenoma 
Overall rates 12/50 (24%) 10/50 (20%) 6/50 (12%) 4/50 (8%) 
Adjusted rates 26.1% 27.9% 15.O% 13.3% 

Life table tests 
First incidence (days) 
Terminal rates 

P=0.061N 
699 
11/45 (24%) 

P=O.476 
631 
8/33 (24%) 

P=0.152N 
722 (T) 
6/40(15%) 

P=0.141N 
722 (T) 
4/30 (13%) 

Logistic regression tests P=0.043N P=0.573N P=0.154N P=O.llSN 
Cochran-Annitage test P=0.013N 
Fisher exact test P=0.405N P=O.O%N P=O.O27N 

Lung: Alveolar/bronchiolar Carcinoma 

Adjusted rates 
Overall rates 

4.4% 
2/50 (4%) 

8.6% 
3/50 (6%) 

2.2% 
1/50 (2%) 1/50 (2%) 

3.3% 

First incidence (days) 
Terminal rates 

722 0
2/45 (4%) 

681 
2/33 (6%) 

588 
0/40 (0%) 1/30(3%) 

722 0 
Life table tests P=0.383N P=0.366 P=0.537N P=0.640N 
Logistic regression tests P=0.312N P=O.426 P=0.421N P=0.640N 
Cochran-Armitage test P=0.279N 
Fisher exact test P=O.500 P=0.500N P=0.500N 

Lung: Alveolar/bronchiolar Adenoma or Carcinoma 

Adjusted rates 
Overall rates 

30.4% 
14/50 (28%) 

35.5% 
13/50 (26%) 

16.8% 
7/50 (14%) 

16.7% 
5/50 (10%) 

Life table tests 
First incidence (days) 
Terminal rates 

P =O.M6N 
699 
13/45 (29%) 

P=O.328 
631 
10/33 (30%) 

P=O.l22N 
588 
6/40 (15%) 

P=0.132N 
722 (T) 
5/30 (17%) 

Logistic regression tests P=0.025N P=O.488 P=0.099N P=O.l08N 
Cochran-Armitage test P=O.007N 
Fisher exact test P=0.500N P =0.070N P=0.020N 
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TABLEC3 
Statistical Analysisof Primary Neoplasms in Male Mice in the 2-YearGavage Study of o-Benzyl-p-Chlorophenol 
(continued) 

Vehicle Control 120 mg/kg 240mgntg480mg/kg 

All Organs: Hemangiosarcoma 

Adjusted rates 
Overall rates 

8.9% 
4/50 (8%) 

5.5% 
2/50 (4%) 

9.6% 
4/50 (8%) 

8.5% 
3/50 (6%) 

First incidence (days) 
Terminal rates 

722 (T) 
4/45 (9%) 

677 
1/33 (3%) 

615 
3/40 (8%) 

651 
1/30(3%) 

Life table tests P=O.476 P=0.479N P=O.576 P10.614 
Logistic r e g m i o n  tests P=O.566 P=0.408N P=O.629 P=0.597N 
Cochran-Armitage test P=0.519N 
Fisher exact test P=0.339N P=0.643N P=0.500N 

All Organs: Hemangioma or Hemangiosarcoma 

Adjusted rates 
Overall rates 

13.3% 
6/50 (12%) 

5.5% 
2/50(4%) 

9.6% 
4/50 (8%) 

11.6% 
4/50 (8%) 

Life table tests 
First incidence (days) 
Terminal rates 6/45 (13%) 

P=O.529 
722 (T )  

P=0.250N 
677 
1/33 (3%) 

P=0.446N 
615 
3/40 (8%) 

P=0.613N 
651 
2J3o (7%) 

Logistic regression tests P=0.524N P=0.195N P=0.401N P=0.507N 
Cochran-Armitage test P=0.430N 
Fisher exact test P=0.134N P=0.370N P=0.370N 

All  Organs: Benign Tumors 
Overall rates 3 / 5 0  (60%) 26/50 (52%) 28/50 (56%) 25/50 (50%) 
Adjusted rates 62.4% 65.9% 60.6% 66.6% 
Terminal rates 27/45 (*%) 20/33 (61%) 22/40 (55%) 18/30 (60%) 
First incidence (days) 646 10 433 194 
Life table tests P=O.236 P=O.285 PsO.479 P=O.211 
Logistic regression tests P=0.344N P=0.342N P=0.384N P=0.408N 
Cochran-Armitage test P=0.228N 
Fisher exact test P=0.273N P=0.420N P=0.211N 

All Organs: Malignant Tumors 
Overall rates 17/50 (34%) 16/50 (32%) 17/50 (34%) 11/50 (22%) 
Adjusted rates 34.7% 38.0% 35.9% 30.0% 
Terminal rates 13/45 (29%) 7/33 (21%) 10/40 (25%) 6/30 (20%) 
First incidence (days) 650 650 370 465 
Life table tests P=0.418N P=0.309 P=O.432 P=0.510N 
Logistic regression tests P=O.l5ON P=O.547 P=0.385N P=0.233N 
Cochran-Armitage test P=O.lllN 
Fisher exact test P =0.500N P=0.583N P=0.133N 

All Organs: Benign or Malignant  Tumors 

Adjusted .rates 
Overall rates 

76.0% 
38/50 (76%) 

75.4% 
34/50 (68%) 

76.0% 
3 / 5 0  (76%) 

70.1% 
29/50 (58%) 

First incidence (days) 
Terminal rates 

646 
33/45 (73%) 

10 
22/33 (67%) 

370 
28/40 (70%) 

194 
18/30(60%) 

Life 'table tests P=O.371 P=O.183 P=O.280 P=O.341 
Logistic regression tests P=0.092N P=0.%7N P=0.461N P=0.131N 
Cochran-Armitage test P=0.046N 
Fisher exact test P=0.252N P=0.592N P=0.044N 



OTerminal  sacrifice 
N u m k r  of  neoplasm-bearing animals/number o f  animals examined. Denominator is number o f  animals examined microscopically for adrenal gland, 
bone marmw, brain, epididymis, gallbladder, heart, kidney, larynx, liver, lung, nose, pancreas, parathyroid gland, pituitary gland, preputial gland, 
prostate gland, salivary gland, spleen, testes, thyroid gland, and urinary bladder, for other tissues,  denominator is n u m k r  of animals necropsied. 
Kaplan-Meier estimated neoplasm incidence at the endo f  the study after adjustment for intercurrent m o r t a l i t y  
Observed incidence at terminal kill 
Beneath the control incidence are the P values associated with the trend test. Beneath the dosed group incidence are theP values corresponding to  
pairwise comparisons between the controls and that dosed group. The life table analysis regards neoplasms in animals dymg prior to  terminal kill as  
being (directly or  indirectly) the cause of death. The logistic regression tests regard these lesions as  nonfatal. The Gxhran-Armitage and Fisher 
exact tests compare directly the  overall incidence rates. For all tests, a negative trend or  a lower incidence in a  dose p u p  is  indicated by W. 

e 	 Does not include data collected during the extended, step-section evaluation. 
Not applicable; no  neoplasms in animal group 



o-Benylp-Chlorophenol, NTP TR 424 

TABLEGI 
Historical Incidence of Renal Tubule Neoplasms in Male B6C3F, Mice Administered Corn Oil by  Gavagea 

study 

Historical Incidence at Battelle-Columbus 

Dimethaxane 
o-Benzylp-chlorophenol 

Overall Historical Incidence 

Total 

Standard deviation 

Range 


a Data as o f  20 August 1992 

Adenoma 

1/50 
0/50 

41949 (0.4%) 
0.8% 

0%-2% 

Incidence in Controls 

Carcinoma 


0150 
0/50 

OB49 (0.0%) 

Adenoma or 

Carcinoma 


1/50 
0150 

4I949 (0.4%) 
0.8% 

0%-2% 



h i o n n s  ~ K EMale Mice 

Early deaths 
8s" .&&m ev0!"m 
s M d - -
Animals initially in study 
Dispitionn Summary 

Natural deaths 
Moribund 
Accidental deaths 

Terminal sacrifice 
Died last week o f  study 

suNivors 

10 
10 
70 

3 
2 

45 

10 
10 
70 

3 
12 
2 

32 
1 

10 
10 
70 

4 
6 

38 
2 

10 
10 
70 

10 
8 
2 

30 

Animals examined microscopically 70 70 70 70 

Pancreas 

Liver 
Alimentary System 

Inflammation, suppurative 

Necrosis 
Inflammation, chronic 

Inflammation, necrotizing 

Stomach, glandular 

None 
Cardiovascular System 

None 
Endocrine System 

None 
General Body System 

None 
Genital System 

Depletion lymphoid 
Thymus 
Hematopoietic System 

None 
llntqumenbry System 
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TABLE(25 
Summary of the Incidence of Nonneoplastic Lesions in Male Micein the 2-Year Gavage Study 
of o-Benyl-p-Chlorophenol(continued) 

3-Month Interim Evaluation (continued) 
Musculoskeletal System 
Bone (10)

Hyperostosis 

Nervous System 
None 

Respiratory System 
None 

Special Senses System 
None 

Urinay System 
Kidney 

Nephropathy 

15-Month Interim Evaluation 
Alimentary System 
Liver 

Fatty change 
Mesentery 

Fat, necrosis 
Pancreas 

Cyst
Stomach, forestomach 

Hyperplasia, squamous 
Inflammation, necrotizing 
Ulcer 

Stomach, glandular 
Mucosa, mineralization 

Cardiovascular System 
None 

Endocrine System 
Adrenal gland, cortex (2 )

Hyperplasia 1 (50%)  
Hypertrophy, focal 1 (50%) 



Lesions in Male Mice 

Preputial gland 
Genital System 

Duct, dilatation 
Inflammation, chronic active 

(1) 

1 (100%) 

(1) 

1 (100%) 

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

None 
Hematopoietic System 

None 
Integumentary System 

None 
Musculoskeletal System 

None 
Nervous System 

Lung 
Respiratory §ystem 

Alveolar epithelium, hyperplasia 

None 
Special Senses System 

Kidney 
Urinary System 

Renal tubule, hyperplasia 
Nephropathy 
Metaplasia, osseous 

(10) 

9 (90%) 
(10%) 1 

(10) 

10 (100%) 
1 (10%) 

(10) 

10 (100%) 
2 (20%) 

(10) 

10 (100%) 

Intestine small, duodenum 
Alimentary System 
2-YeQP Study 

Ulcer 
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TABLE(3 
Summary of the Incidence of Nonneoplastic Lesions in Male Mice in the2-YearGavage Study 
of o-Benzyl-p-Chlorophenol(continued) 

2 - b ~shrdy (continued) 
Alimentary System (continued) 
Liver 


Cyst
Degeneration, cystic 
Hepatodiaphragmatic nodule 
Hyperplasia 
Inflammation, chronic 
Necrosis, coagulative 

Mesentery 
Foreign body 
Inflammation, necrotizing 
Fat, necrmis 

Pancreas 
Basophilic focus 
Inflammation, chronic 

Salivary glands 
Inflammation, chronic 

Stomach, forestomach 
Cyst epithelial inclusion 
Hyperplasia, squamous 
Ulcer 


Stomach, glandular 
Ulcer 

Mucosa, mineralization 

Tooth 
Developmental malformation 
Inflammation, chronic  active 

Cardiovascular System 
Heart 

Bacterium 
Artery, inflammation, necrotizing 
Atrium, thrombus 
Myocardium, degeneration 
Myocardium, mineralization 
Pericardium, inflammation, subacute 
Valve, inflammation, chronic active 

Endocrine System 
Adrenal gland 

Capsule, hyperplasia 
Adrenal gland, cortex 

Degeneration, fatty, focal 
Hyperplasia 
Hypertrophy, focal 

Adrenal gland, medulla 
Hyperplasia 

(50) 
1(2%) 

5 (10%) 

4 (8%) 
(3) 

( 5 0 )  

(50)
1(2%) 
4 (8%) 
1(2%) 

(50) 
1(2%) 
2 (4%) 

(2) 
1(50%) 

(49) 

1 (2%) 

(50)
5 (10%) 

( 5 0 )  

3 (6%) 
5 (10%) 

(49) 
1(2%) 

5 (83%) 
(50) 

2 (4%) 
(50 )  

(50) 

12 (24%) 
6 (12%) 

(50)
5 (10%) 
6 (12%) 

( 5 0 )  

2 (4%) 

(50)
1 (2%) 

(50) 

16 (32%) 
3 (6%) 

(50 )  

(49) 

2 (4%) 
1(2%) 
5 (10%) 
1 (2%) 

(50)
7 (14%) 

( 5 0 )
1(2%) 
8 (16%) 
4 (8%) 

(49) 

(50)  
1(2%) 

1(2%) 
9 (18%) 

1 (2%) 

(49)
6 (12%) 

(49) 

8 (16%) 
4 (8%) 

(48)

2 (4%) 



Lesions in Male Mice B M  

2 - Y k ~S&JJ (continued) 
lE~dO"e System (continued) 
Islets, pancreatic 

Hyperplasia 
Pituitary gland 

Pars distalis,  hyperplasia 
Thyroid gland 

Follicle, hyperplasia 

General B d y  System 
None 

Genital System 
Preputial gland (16) (22) (12)

Inflammation, chronic active 3 (14%) 
Duct, dilatation 16 (10%) 22 (10%) 

Seminal vesicle (50 )  (50) (48)
Inflammation, chronic 1(2%) 1(2%) 

Wematopietic System 
Bone marrow ( 5 0 )

Hyperplasia, mast c e l l  1(2%)
Myelofibrosis 

Lymph node (50)
Mediastinal, hyperplasia 1(2%) 

Lymph node,  mandibular (49)
Hyperplasia, mast  cell 1(2%) 

Lymph node,  mesenteric (44)
Ectasia 1 (2%) 

Hyperplasia, lymphoid 

Sinus, ectasia 


Spleen (50 )
Depletion lymphoid 2 (4%) 

Hematopoietic c e l l  proliferation 7 (14%)

Hyperplasia, lymphoid 1(2%)

Inflammation. chronic 1(2%) 


Integumentary System 
Skin (50)

Edema 

Inflammation, chronic 

Ulcer 1(2%)
Hair follicle, atrophy 1(2%) 

12(10%) 
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TABLEC5 
SummaSy of the Incidence of Nonneoplastic Lesions in Male Mice in the 2-Year  Gavage Study 
of o-Benzyl-p-Chlorophenol(continued) 

Vehicle Control 120 mglks 240 mglks 480wmz 

sdudy (continued) 
Musculoskeletal System 
Bone (50 )

Fibrous osteodystrophy 16 (32%) 

Nervous System 
None 

Respiratory System 
Lung (50 )  (50 )  ( 5 0 )  (50)

Foreign body 2 (4%) 3 (6%) 
Inflammation, chronic 1 (2%) 3 (6%)
Inflammation, subacute 1 (2%)

N e  (50 )  ( 5 0 )  (50)  (50)
Foreign body 1 (2%) 2 (4%) 

Inflammation, suppurative 1 (2%) 


Special Senses System 
Eye

Cataract 
Phthisis bulbi 
Cornea, inflammation, chronic 

Harderian gland 
Hyperplasia 
Inflammation, suppurative 

Urinary System 
Kidney 

Nephropathy 
Renal tubule, hyperplasia 
Renal tubule, hyperplasia, 

adenomatous 1 (2%) 

a Number of  animals examined microscopically a1 site  and number o f  animals with lesion 
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Lesions in Female Mice 

Disposition Summary 
Animals initially in study 
3"imt3imnb 
ISM& imt3im f z d b u l h  

Early deaths 
Accidental deaths 
Moribund 
Natural deaths 

sulvivors 
Died last week of study 
Terminal sacrifice 

Animals examined microscopically 

dS-Moptbte 1ptber-h E v ~ h d h  
Alimentary System 
None 

Cardiovascular System 
None 

Endocrine System 
None 

General Body System 
None 

Genital System 
Ovary

Teratoma 

Mematopietic System 
None 

Integumentary System 
None 

Musculoskeletal System 
None 

Nervous System 
None 

isms in FeUllUaUe Mice in uhe 2-Ywr Gavage SUnndy 

Vehicle Control n20 mgkg 2M-l 

70 70 70 
10 10 10 
10 10 10 

3 2 
9 4 10 
4 3 5 

1 
36 40 33 

70 70 70 

(10)

1 (10%) 


4Qwk 

70 

9 

9 


1 
12 

14 

25 


70 


(9) 
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TABLED l  
Summary of the Incidence of Neoplasms in Female Mice in the 2-YearGavage Study 
of o-Benzyl-p-Chlorophenol(continued) 

Vehicle Control 120 mg/kg 240 msntg 480 mgntg 

15-hfonth Irtterim Evaluation (continued) 
Respiratory System 
Lung (10) (9)

Alveolar/bronchiolar adenoma 1 (11%) 

Special Senses System 
None 

Urinary System 
None 

2-Year Study 
Alimentary System , 

Gallbladder (47) (47) (4) (45)
Intestine large, cecum (50 )  (50)  . .  (50 )  (52)
Intestine large, rectum (49) (50)  (50)  (52 )
Intestine small, duodenum (49) (49) (48) (52)
Intestine small, ileum (50)  (4) (4) (52)
Intestine small, jejunum (50 )  (48) (4) ( 5 2 )
Liver (50 )  (50) ( 5 0 )  (52)

Carcinoma, metastatic, islets, 
pancreatic 1 (2%) 

Fibrous histiocytoma, metastatic, ear 1 (2%) 
Hepatocellular carcinoma 2 (4%) 1 (2%) 3 (6%) 2 (4%)
Hepatocellular carcinoma, multiple 1 (2%) 
Hepatocellular adenoma 9 (18%) 9 (18%) 11 (22%) 10 (19%) 
Hepatocellular adenoma, multiple 2 (4%) 5 (10%) 4 (8%) 4 (8%) 
Mast ce l l  tumor malignant, metastatic, 

mesentery 1 (2%) 
Mesentery ( 5 )  (8) (2)

Hemangioma 1(13%) 
Hemangiosarcoma 1 (13%) 
Mast c e l l  tumor malignant 1 (13%) 

Pancreas ( 5 0 )  (50 )  (50)  (52 )
Salivary glands (50) (50 )  (50 )  ( 5 2 )
Stomach (50 )  (50 )  (50)  (52)

Adenocarcinoma 1 (2%) 
Stomach, forestomach (50) (50 )  (50) (52)

Papilloma squamous 3 (6%) 2 (4%) 1 (2%)
Stomach, glandular (50 )  (50)  (50 )  ( 5 2 )  

Cardiovascular System 
Heart 

Hemangiosarcoma 
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% d y  (continued) 
Endwine  System 
Adrenal gland 
Adrenal gland, cortex 
Islets, pancreatic 

Carcinoma 
Pituitary gland 

Pars distalis,  adenoma 
Pars intermedia, adenoma 

Thyroid gland 
Follicle, adenoma 

General Body System 
None 

Genital System 
ovary

Granulosa ce l l  tumor benign 
Hemangioma 
Hemangiosarcoma 
Thecoma benign 
Bilateral, hemangiosarcoma 

Uterus 
Hemangiosarcoma 
Leiomyoma 
Leiomyosarcoma 
Polyp stromal 

Vagina 

Hematopoietic System 
Bone marrow 

Hemangiosarcoma 
Mast c e l l  tumor malignant, metastatic, 

mesentery 
Lymph node 
Lymph node,  mandibular 

Carcinoma, metastatic, islets, 
pancreatic 

Fibrous histiocytoma,  metastatic, ear 

(49)
2 (4%) 

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

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

1 (2%) 

(50 )  (50) ( 5 0 )
1 (2%) 

(52)  

1 (2%) 
(49) ( 5 0 )  (48) (52)  
(46) (47) (46) (51) 

1 (2%) 
1 (2%) 
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TABLEDl1 
Summary of the Incidence of Neoplasms in Female Mice in the 2-YearGavage Study 
of o-Benzyl-p-Chlorophenol(continued) 

Vehicle120 mglkg 240 mglkg 480 mg/kgControl 

2-Year Study (continued) 
Lymph node, mesenteric (44) (4) (46) (45)

Mast cell tumor malignant, metastatic, 
mesentery 1 (2%) 

Spleen (50 )  (50) (50) (52)
Hemangiosarcoma 2 (4%) 1 (2%) 1 (2%) 
Mast cell tumor malignant, metastatic, 

mesentery 1 (2%) 
Thymus (45) (44) (44) (44)

Thymoma malignant 1 (2%) 

Integumentary System 
Mammary gland (47) (49) (47)
Skin (50 )  (50) (50)

Subcutaneous tissue, fibrosarcoma 3 (6%) 

Subcutaneous tissue, fibrous 


histiocytoma 1 (2%)

Subcutaneous tissue, hemangioma 1 (2%) 

Subcutaneous tissue, neurofibrosarcoma 1 (2%) 


Musculoskeletal System 
Bone (50)

Hemangiosarcoma 1 (2%) 
Skeletal muscle (2) 


Rhabdomyosarcoma 1 (50%) 


NervousSystem 
Brain (52)

Meningioma mal ignant  
Osteosarcoma, metastatic, bone 1 (2%) 

Respiratory System 
Lung (49) (50 )  (50 )  (52)

Alveolar/bronchiolar adenoma 3 (6%) 1 (2%) 3 (6%) 
Ahreolar/bronchiolar carcinoma 2 (4%) 2 (4%) 1 (2%) 1 (2%) 
Hepatocellular carcinoma, 

metastatic, liver 1 (2%) 2 (4%) 
Rhabdomyosarcoma, metastatic, 

skeletal muscle 1 (2%) 

Special Senses System 
Ear (1)

Pinna, fibrous histiocytoma 1 (100%) 
Harderian gland (5) (3) (3) (3)

Adenoma 4 (80%) 1 (33%) 2 (67%) 3 (100%) 
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urinary S p h m  
Kidney 
Urinary bladder 

Systemic k i o n s  
Multiple organs' 

Lymphoma malignant lymphocytic 
Lymphoma malignant histiocytic 

(50) 

2 (4%) 

(50 )
3 (6%) 
1 (2%) 

(50) 
4 (8%) 

(52)
3 (6%) 

Lymphoma malignant undifferentiated 
Lymphoma malignant mixed 5 (10%) 1 (2%) 3 (6%) 1 (2%) 

cell 2 (4%) 4 (8%) 3 (6%) 

Neoplasm Summary 
Total animals with primary neoplasmsd 

15-Month interim evaluation 1 1 
2-Year study 39 35 29 28 

Total primary neoplasms 
15-Month interim evaluation 1 1 
2-Year study 54 52 45 35 

Total animals with benign neoplasms 
15-Month interim evaluation 1 1 
2-Year study 28 25 22 22 

Total benign neoplasms 
15-Month interim evaluation 1 1 
2-Year study 33 28 26 24 

Total animals with malignant neoplasms 
2-Year study 18 16 15 10 

Total malignant neoplasms 
2-Year study 21 24 19 11 

Total animals with secondary neoplasms 
2-Year study 1 2 2 3 

Total secondary neoplasms 
%Yearstudy 1 6 3 3 

a Number of animals examined microscopically at site and number o f  animals with lesion 
No neoplasms were observed at  the 3-month interim evaluation. 
Number o f  animals with any tissue examined microscopically 
Primary neoplasms: all neoplasms except metastatic neoplasms 
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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 

Hepatocellular carcinoma 
Hepatocellular adenoma 
Hepatocellular adenoma, multiple 

Mesentery 
Pancreas 
Salivary glands 
Stomach 
Stomach, forestomach 
Stomach, glandular 

Cardiovascular System 
Heart 

Endocrine System 
Adrenal gland 

Adrenal gland, cortex 

Adrenal gland, medulla 

Islets, pancreatic 

Parathyroid gland 

Pituitary gland 


Pam distalis,  adenoma 

Thyroid gland 


Follicle, adenoma 


General Body System 
None 

+: Tissue examined microscopically 
A: Autolysis precludes examination 

5 6 6 6 6 6 6 6 6 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7  

6 0 0 4 4 5 9 9 9 0 0 1 1 2 2 2 2 2 2 2 2 2 2 2 2  

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


3 3 2 3 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 3 2 2 2  

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

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

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

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

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


X 

X X 


x x  

+ +  + 

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


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


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


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


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


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


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


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

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

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

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

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


X X x x  

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


M Missing tissue X Lesion present 
I Insufficient tissue Blank Not  examined 
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TABLE D2 
InndiGduaU Animal T u ~ Q ~  off Female Mice in the 2-YfmuP a t h d ~ g ~  Gavage Study off ~ - l t % ~ n ~ U - ~ - C h U ~ ~ ~ h e n ~ ~  
k h i c k  ~ C (continued)D ~ 

RTumPre~OB Days on Study 

Cams I D 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 carcinoma 
Hepatocellular adenoma 
Hepatocellular adenoma, multiple 

Mesentery 
Pancreas 
Salivary glands 
Stomach 
Stomach, forestomach 
Stomach, glandular 

Cardiovascular System 
Heart 

Endocrine System 
Adrenal gland 

Adrenal gland, cortex 

Adrenal gland, medulla 

Islets, pancreatic 

Parathyroid gland 

Pituitary gland 


Pars distalis, adenoma 

Thyroid gland 


Follicle, adenoma 


General Body System 
None 

~ ~ ~ 

7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ~ 7  

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 7 7 7 7 7 7 8 8 8 8 8 8 8 8 8 9 9 9 9 9 9 9 9 9  


2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

9 9 9 0 0 0 1 1 1 1 2 2 2 2 2 3 3 3 4 4 4 4 4 4 4  Total 

7 8 9 1 3 6 0 4 8 9 0 2 6 7 9 0 2 5 0 1 2 6 7 8 9  T i s s U e s l  


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  Tumors 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

+ + + + + + + + + + + + + + + + + + + + + + M + +  47 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  49 

. . . . . . . . . . . . . . . . . . . . . . . . .  49 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  49 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

X 2 


x X X x x  X X 9 

2 


+ + 5 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  
 50 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

+ + + + + + + + + + + + + + + + + + + + + + + + M  43 

+ + + M + + + + + + + + + + + + + + + + + + + + +  47 

X x x x 8 

+ + + + + + + + + + + + + + + + + + + + + + + + M  49 


x 1 
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TABLED2 

Individual Animal Tumor Pathologyof Female Mice in the 2-YearGavage Study of o-Benzyl-p-Chlorophenol: 

Vehicle Control (continued) 


Number of Days on Study 

Carcass ID Number 

Genital System 
ovary


Granulosa c e l l  tumor benign 

Hemangiosarcoma 

Thecoma benign 


Uterus 

Hemangiosarcoma 

Leiomyoma 

Polyp stromal 


Hematopoietic System 
Bone marrow 

Lymph node 

Lymph node,  mandibular 

Lymph node, mesenteric 

Spleen 

Thymus 


Thymoma malignant 

Integumentary System 
Mammary gland 
Skin 

Subcutaneous tissue,  fibrosarcoma 
Subcutaneous tissue,  hemangioma 
Subcutaneous tissue, neurofibmrcoma 

Musculoskeletal System 
Bone 

Skeletal muscle 


Rhabdomyosarcoma 


Nervous System 
Brain 

Respiratory System 
Lung 

Ahreolar/bronchiolar adenoma 
Alveolar/bronchiolar carcinoma 
Rhabdomyosarcoma, metastatic, skeletal 
muscle 

Nose 
Trachea 

5 6 6 6 6 6 6 6 6 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7  

6 0 0 4 4 5 9 9 9 0 0 1 1 2 2 2 2 2 2 2 2 2 2 2 2  

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


3 3 2 3 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 3 2 2 2  

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

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


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

X 

X 

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

X 

X 

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


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

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

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

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

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


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

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


X x x  
X 

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

+ + 

X 
~ ~ _ _ _ _ _  

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


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

X 


X X 

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

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




 ORIS IS in Female Mice 

Number OP Days on Study 

Genital System 
Ovary


Granulosa c e l l  tumor benign 

Hemangiosarcoma 

Thecoma benign 


Uterus 

Hemangiosarcoma 

Leiomyoma 

Polyp stromal 


Hematopietic System 
Bone marrow 

Lymph node 

Lymph node,  mandibular 

Lymph node,  mesenteric 

Spleen 

Thymus 


Thymoma malignant 

Integumentary System 
Mammary gland 
Skin 

Subcutaneous tissue,  fibrosarcoma 
Subcutaneous tissue, hemangioma 
Subcutaneous tissue, neurofibrosarcoma 

Musculoskeletal System 
Bone 

Skeletal muscle 


Rhabdomyosarcoma 


Nervous System 
Brain 

I w e ~ p i m t ~ ~ - ySystem 
Lung 

Alveolarbronchiolar adenoma 
Ahreolarbronchiolar carcinoma 
Rhabdomyosarcoma, metastatic, skeletal 
muscle 


Nose 

Trachea 


7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7  


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 7 7 7 7 7 7 8 8 0 0 8 8 0 0 8 9 9 9 9 9 9 9 9 9  


2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

9 9 9 0 0 0 1 1 1 1 2 2 2 2 2 3 3 3 4 4 4 4 4 4 4  Total 

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

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  Tumors 


+ + + + + + + + + + + + + + + + + + + + + + + M +  49 

x 2 


1 

X 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50  

1 


x 1 

1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 


. . . . . . . . . . . . . . . . . . . . . . . . .  46 

+ + + + + + M + + + + + + M + + + + + + + + + M +  44 

. . . . . . . . . . . . . . . . . . . . . . . . .  50  

+ + + + + + + + + + + + + + + + + + + + + + + + M  45 

X 1 


+ + + + + + + M + + + + + + + + + + + + + + + + +  47 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


3 

X 1 


1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50  

2 

1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


+ + + + + + + + + + + + + + + + + + + + + + + + M  49 j


X x 3 

2 


1 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  
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TABLE Dt  

Individual Animal Tumor Pathology of Female Mice in the 2-Year Gavage Study of o-Benzyl-p-Chlorophenol: 

Vehicle Control (continued) 

Number af Days on Study 

Carcass ID Number 

Special Senses System 
Eye
Harderian gland 

Adenoma 

Urinary System 
Kidney 
Urinary bladder 

Systemic Lesions 
Multiple organs 

Lymphoma malignant lymphocytic 
Lymphoma malignant mixed 
Lymphoma malignant undifferentiated 

c e l l  type 

5 6 6 6 6 6 6 6 6 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7  

6 0 0 4 4 5 9 9 9 0 0 1 1 2 2 2 2 2 2 2 2 2 2 2 2  

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


3 3 2 3 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 3 2 2 2  

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

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


+ + 
+ + 
X X 


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


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


. . , 

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

x x  


x x  X X 




x x  

x 

os . . . . . . . . . . . . . . . . . . . . . . . . .  

os . . . . . . . . . . . . . . . . . . . . . . . . .  
os . . . . . . . . . . . . . . . . . . . . . . . . .  
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TABLED2 

Individual Animal Tumor Pathologyof Female Mice in the 2-YearGavage Study of o-Benzyl-p;Chlorophenol: 

120 mg/kg 

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 

Fibrous histiocytoma,  metastatic, ear 
Hepatocellular carcinoma 
Hepatocellular adenoma 
Hepatocellular adenoma, multiple 
Mast cell tumor malignant, metastatic, 
mesentery 

Mesentery 
Hemangioma 
Hemangiosarcoma 
Mast cell  tumor malignant 

Pancreas 
Salivary glands 
Stomach 

Adenocarcinoma 
Stomach, forestomach 

Papilloma squamous 
Stomach, glandular 

Cardiovascular System 
Heart 


Hemangiosarcoma 


Endocrine System 
Adrenal gland 

Adrenal gland, cortex 

Adrenal gland, medulla 

Islets, pancreatic 

Parathyroid gland 

Pituitary gland 


Pa? distalis, adenoma 

Thyroid gland 


Follicle, adenoma 


/ 

0 0 0 5 5 5 6 6 6 6 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7  

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

0 4 7 0 8 8 0 4 2 7 2 2 2 2 2 2 2 2 4 4 4 4 4 4 4  


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

6 0 6 7 9 1 8 7 8 5 5 5 5 6 6 6 6 7 7 7 7 7 7 8 8  

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


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

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

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

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

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

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

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

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

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


X 
X X 

x x x  X 

X 
+ + + + 

X 

X 

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


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


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


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

X X 

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


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

X 

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


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


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


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


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


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

X X 

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

X 
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Number of Days on Study 

&rams I D 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 


Fibrous histiocytoma, metastatic, ear 
Hepatocellular carcinoma 
Hepatocellular adenoma 
Hepatocellular adenoma, multiple 
Mast c e l l  tumor malignant, metastatic, 

mesentery 
Mesentery 


Hemangioma 

Hemangiosarcoma 

Mast c e l l  tumor malignant 


Pancreas 

Salivary glands 

Stomach-


Adenocarcinoma 

Stomach, forestomach 


Papilloma squamous 

Stomach, glandular 


Cardiovascular System 
Heart 


Hemangiosarcoma 

~~ ____ ~ ~ ~ ~ _ _ _ _ _ _ _  

Endocrine System 
Adrenal gland 

Adrenal gland, cortex 

Adrenal gland, medulla 

Islets, pancreatic 

Parathyroid gland 

Pituitary gland 


Pars distalis, adenoma 

Thyroid gland 


Follicle, adenoma 


1 1 1 1 1 1 7 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7 1 1  
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  

4 1 7 1 1 1 1 1 1 8 8 8 8 8 8 8 8 9 9 9 9 9 9 9 9  


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

8 8 8 9 9 9 9 9 9 9 0 0 0 0 0 1 1 1 1 1 1 1 1 1 2  

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

x 


+ + + + 
x 


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


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


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

x 


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

X 


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


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


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


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


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


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


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


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

x x 


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


Total 
T i u 4  
Tumors 

50 

41 

50 

50 

50  

50 

49 

49 

48 

48 

50 
1 

1 

9 

5 

1 

8 

1 

1 

1 


50  

50 

50 

1 

50 

3 

50 


a 

50 
1 


50 

5 0  

50 

50  

48 

50 
4 

50 

1 
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TABLED2 

Individual Animal Tumor Pathology of Female Mice in the 2-Year Gavage Study ofo-Benyl-p-Chlorophenol: 

120 mgkg (continued) 

0 0 0 5 5 5 6 6 6 6 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7  
Number of Days on Study 1 1 1 1 8 8 0 6 9 9 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  

0 4 7 0 8 8 0 4 2 7 2 2 2 2 2 2 2 2 4 4 4 4 4 4 4  

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

Carcass IDNumber 	 6 0 6 7 9 1 8 7 8 5 5 5 5 6 6 6 6 7 7 7 7 7 7 8 8  

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

General Body System 
None 

Genital System 
Clitoral gland + 

ovary 
 . . . . . . . . . . . . . . . . . . . . . . . . .  


Bilateral, hemangiosarcoma 	 X 
Uterus . . . . . . . . . . . . . . . . . . . . . . . . . .  


Hemangiosarcoma 

Leiomyoma 

Leiomyosarcoma X 

Polyp stromal X X 


Hematopoietic System 
Bone marrow . . . . . . . . . . . . . . . . . . . . . . . . .  


Mast ce l l  tumor malignant, metastatic, 

mesentery X 


Lymph node . . . . . . . . . . . . . . . . . . . . . . . . . .  

Lymph node, mandibular + + + + + + . + + M + + + + + + + + M + + + + M + +  


Fibrous histiocytoma, metastatic, ear 

Lymph node, mesenteric + M + + + M + + + + + + + + + + + + ' + + + + + + +  


Mast c e l l  tumor malignant, metastatic, 

mesentery X 


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

Hemangiosarcoma X 

Mast c e l l  tumor malignant, metastatic, 

mesentery X 


Thymus + + + + + M + + M + + + M + + + + + + + + + + + M  

~ ~~~ ~~ 

Integumentary System 
Mammary gland + + + + + + + + M + + + + + + + + + + + + + + + +  

Skin . . . . . . . . . . . . . . . . . . . . . . . . .  


Subcutaneous tissue, fibrous 

histiocytoma 


Musculoskeletal System 
Bone 	 . . . . . . . . . . . . . . . . . . . . . . . . .  


Nervous System 	
~~ ~ 

Brain 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

~ ~~ ~~ 

Respiratory System 
Lung . . . . . . . . . . . . . . . . . . . . . . . . .  


Alveolarbronchiolar adenoma 

Aheolarbronchiolar carcinoma X 




i
j Geneaaal Bady System 

i 
 None 

Genitcnl System 
Clitoral gland 
OvaN 

Bilateral, hemangiosarcoma 
Uterus 

Hemangiosarcoma 
Leiomyoma 
Leiomyosarcoma 
Polyp stromal 

WemetoFietic System 
Bone marrow 

Mast c e l l  tumor malignant, metastotic, 
mesentery 

Lymph node 
Lymph node, mandibular 

Fibrous histiocytoma, metastatic, ear 
Lymph node, mesenteric 

Mast c e l l  tumor malignant, metastatic, 
mesentery 

Spleen 
Hemangiosarcoma 
Mast cell tumor malignant, metastatic, 
mesentery 

Thymus 

Integumentary System 
Mammary gland 
Skin 

Subcutaneous tissue, fibrous 
histiocytoma 

Musculoskeletal System 
Bone 

Nervous System 
Brain 

Respiratory System 
Lung 

Ahreolarbronchiolar adenoma 
Alveolarbronchiolar carcinoma 

7 1 7 7 7 1 7 7 7 7 1 7 7 7 7 7 7 7 7 7 7 7 7 1 7  

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  

4 7 7 7 7 7 7 7 7 8 8 8 8 8 8 8 8 9 9 9 9 9 9 9 9  


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

8 8 8 9 9 9 9 9 9 9 0 0 0 0 0 1 1 1 1 1 1 1 1 1 2  Total 

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

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  Tumors 


I 


+ + + + + + + + + + + + + + + + + + + M + + + + +  49 

1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50  

X 1 


X 1 

x 2 


2 


. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


1 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  47 


X 1 

. . . . . . . . . . . . . . . . . . . . . . . . .  48 


1 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


X 2 


1 

+ + + + + + M + + + + + + + + + + + + + + + + + M  44 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


X , 1 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50  


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

X 1 


X 2 
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TABLED2 

IndividuaY Animal  Tumor Pathology of Female Mice in the 2-YearGavage Study of o-Benzyl-p-Chlorophenol: 

120 mgkg (continued) 

Number of Days on Study 

Carcass ID Number 

Respiratory System (continued) 
NOSe 
Trachea 

Special Senses System 
, Ear 

Pinna, fibrous histiocytoma 
Harderian gland 

Adenoma 

Urinary System 
Kidney 
Urinary bladder 

Systemic Lesions 
Multiple organs 

-	 Lymphoma malignant histiocytic 
Lymphoma malignant lymphocytic 
Lymphoma malignant mixed 
Lymphoma malignant undifferentiated 

c e l l  type 

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

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

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


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


+ 	 + 
X 


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


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


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

X X 

X 
X 

X X 



Respimtory Sysbm (continued) 
Nose 

Trachea 

S p i r a l  Senses System 
Ear 

Pinna, fibrous histiocytoma 
Harderian gland 

Adenoma 

UJ~~inraqSystem 
Kidney 

Urinary bladder 


Systemic Lesions 
Multiple organs 

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

c e l l  type 

3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4  
8 8 8 9 9 9 9 9 9 9 0 0 0 0 0 1 1 1 1 1 1 1 1 1 2  Total 
5 7 8 2 3 4 5 7 8 9 0 1 4 8 9 0 1 2 3 4 6 7 8 9 0  Tissues/ 
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  Tumors 

. . . . . . . . . . . . . . . . . . . . . . . . .  50  

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

+ 1 

+ 
x 

3 
1 

1 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 
x 3 

1 
1 

X X 4 
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TABLED2 

Individual Animal Tumor Pathology of Female Mice in the 2-Year  Gavage Study of o-Benyl-p-Chlorophenol: 

mmg/kg 

~ 

0 0 1 4 4 5 6 6 6 6 6 6 6 7 7 7 7 7 7 7 7 7 7 7 7  
Number of Days on Study 0 0 9 4 8 6 2 5 6 7 8 9 9 0 0 1 1 2 2 2 2 2 2 2 2  

7 7 6 9 2 9 2 2 8 8 5 1 2 6 7 4 4 2 2 2 2 2 2 2 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  
Carcass ID Number 6 6 6 6 2 8 9 6 4 6 4 6 7 5 2 4 4 2 2 2 2 3 3 3 3  

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

Alimentary System 

Gallbladder 
b P b F  

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

Intestine large . . . . . . . . . . . . . . . . . . . . . . . . .  
Intestine large,  cecum . . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine small 
Intestine large,  rectum 
Intestine large,  colon 

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

Intestine small,  duodenum + + + + + + + + + + + + M + + + + + + + + + + + +  

Intestine small,  jejunum 
Intestine small,  ileum 

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

Liver . . . . . . . . . . . . . . . . . . . . . . . . . .  
Carcinoma, metastatic, islets, 

Hepatocellular carcinoma 
pancreatic 

X 
X 

x x 

Hepatocellular adenoma, multiple 
Hepatocellular adenoma. 

Mesentery 

x x  
x x x  

+ + 
Pancreas . . . . . . . . . . . . . . . . . . . . . . . . . .  

Salivary glands . . . . . . . . . . . . . . . . . . . . . . . . .  

Stomach . . . . . . . . . . . . . . . . . . . . . . . . .  
Stomach, forestomach . . . . . . . . . . . . . . . . . . . . . . . . .  

Papilloma squamous 
Stomach, glandular . . . . . . . . . . . . . . . . . . . . . . . . .  

Cardiovascular System 
Heart . . . . . . . . . . . . . . . . . . . . . . . . .  


Endocrine System 
Adrenal gland . . . . . . . . . . . . . . . . . . . . . . . . .  

Adrenal gland, cortex . . . . . . . . . . . . . . . . . . . . . . . . .  

Adrenal gland, medulla . . . . . . . . . . . . . . . . . . . . . . . . .  

Islets, pancreatic . . . . . . . . . . . . . . . . . . . . . . . . .  


Carcinoma X 
Parathyroid gland + + + + M + + + + + + + + + + + + + M + + + + + +  
Pituitary gland + + + + + + M + + + + + + + + + M + + M + + + + +  .,Pars distalis,  adenoma A 

Pars intermedia, adenoma X 
Thyroid gland . . . . . . . . . . . . . . . . . . . . . . . . .  

~~~~ ~~ 

General Body System 
None 



5 x x  x X 

LP . . . . . . . . . . . . . . . . . . . . . . . . .  

9p + w + + + + + + + + + + + w + + + + + + + + + + +  

I 


os . . . . . . . . . . . . . . . . . . . . . . . . .  

os . . . . . . . . . . . . . . . . . . . . . . . . .  

os . . . . . . . . . . . . . . . . . . . . . . . . .  

os . . . . . . . . . . . . . . . . . . . . . . . . .  puels leuapv 

tualsbS a u ! J m p u ~  

6P + + + + + + +  + + + + + + + + + + + + + + + + +  

os . . . . . . . . . . . . . . . . . . . . . . . . .  

z X X 

os . . . . . . . . . . . . . . . . . . . . . . . . .  

os . . . . . . . . . . . . . . . . . . . . . . . . .  

os . . . . . . . . . . . . . . . . . . . . . . . . .  

os . . . . . . . . . . . . . . . . . . . . . . . . . .  
z 
P x 

II x x x x x  X x x  X 

E 

I 


os . . . . . . . . . . . . . . . . . . . . . . . . .  

8p + + + + + + ++ + + + + + + + + + + + + + + + +  
8p + + + + + + +  + + + + + + + + + + + + + + + + +  
8p + + + + + + +  + + + + + + + + + + + + + + + + +  
8P + + + + + + +  + + + + + + + + + + + + + + + + +  
os . . . . . . . . . . . . . . . . . . . . . . . . .  

os . . . . . . . . . . . . . . . . . . . . . . . . .  

os . . . . . . . . . . . . . . . . . . . . . . . . .  

os . . . . . . . . . . . . . . . . . . . . . . . . .  

8or + + + + + + +  + + + + + + + + + + + + + + + + +  
os . . . . . . . . . . . . . . . . . . . . . . . . .  


sl0mryl I I I l I I I I I I I I I I I I I I I I I I I I I  
/sanv.L 6 8 L 9 P I 6 L S P E Z 0 6 8 6 L S P I 6 Z 6 8 P  

Pl0.L 8 8 8 8 8 8 L L L L L L L 9 9 S S S S S P P € € €  JwmnN an-TB 
P P P P P P P P P P P P P P P P P t P P P ~ ~ P P  

6 6 6 6 6 6 8 8 8 8 8 8 L L L L L L L P P P P P P  

bpnaS uo s k q  JO r n q w n ~z z z z z z z z z z z z z z z z z z z z z z z z z  

L L L L L L L L L L L L L L L L L L L L L L L L L  
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TABLED2 

Individual Animal Tumor Pathologyof Female Mice in  the 2-Year Gavage Studyof o-Benyl-p-ChlorophenoI: 

240 mg/lkg (continued) 

Number of Days on Study 

Carcass I D Number 

Genital System 
wry
Uterus 


Leiomyoma 

Vagina 


Hematopoietic System 
Bone marrow 

Hemangiosarcoma 

Lymph node 

Lymph node,  mandibular 


Carcinoma, metastatic, islets, 
pancreatic 

Lymph node,  mesenteric 
Spleen 

Hemangiosarcoma 

Thymus 


Integumentary System 
Mammary gland 
skin 

Musculoskeletal System 
Bone 

Hemangiosarcoma 

Nervous System 
Brain 

Meningioma malignant 

Peripheral nerve 

Spinal cord 


Respiratory System 
~~ ~ 

Lung 
Ah%mlar/bronchiolar carcinoma 
Hepatocellular carcinoma,  metastatic, 
liver 

NOS2 
Trachea 

Special Senses System 
Eye
Harderian gland 

Adenoma 

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

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

+ 

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


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

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


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

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


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


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


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


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


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

X 

+ 
+ 

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

X 

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

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

+ 
+ + + 

X X 
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Number OB Days on Study 

Carcass ID Number 

Genital System 
&aly

Uterus 


Leiomyoma 

Vagina 


Wematopietic System 
Bone marrow 

Hemangiosarcoma 

Lymph node 

Lymph node, mandibular 


Carcinoma, metastatic, islets, 
pancreatic 


Lymph node, mesenteric 

Spleen 


Hemangiosarcoma 

Thymus 


Integumentary System 
Mammary gland 

Skin 


Musculoskeletal System 
Bone 


Hemangiosarcoma 

_ _ _ _ ____~ ~ ~ 

Nervous System 
Brain 

Meningioma malignant 

Peripheral newe 

Spinal cord 


Respiratory System 
Lung 

Alieolarlbronchiolar carcinoma 
Hepatocellular carcinoma, metastatic, 
liver 

Nose 

Trachea 

Special Senses System 
Eye

Harderian gland 


Adenoma 


1 1 1 1 7 1 1 7 7 7 1 1 1 1 1 1 1 1 1 7 7 7 1 1 7  

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  

4 4 4 4 4 4 1 1 7 7 1 1 1 8 8 8 8 ~ 8 9 9 9 9 9 9  

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 3 3 4 4 5 5 5 5 5 6 6 7 1 1 1 7 7 7 8 8 8 8 g g .  Total 
4 8 9 2 9 1 4 5 7 9 8 9 0 2 3 4 5 7 9 1 4 6 7 8 9  Tissues/ 
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  Tumors 

. . . . . . . . . . . . . . . . . . . . . . . . .  49 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

X 1 


1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

x 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  48 


. . . . . . . . . . . . . . . . . . . . . . . . .  46 


1 

. . . . . . . . . . . . . . . . . . . . . . . . .  46 

. . . . . . . . . . . . . . . . . . . . . . . . .  50  


X 1 

+ + + + I M + + + + + + + M + + + + + + + + + + + +  44 


+ + + + + + + + + + + + + + + + + M + + + + + + +  47 

. . . . . . . . . . . . . . . . . . . . . . . . .  50  


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

X 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50  

1 

1 

1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

X 1 


1 

. . . . . . . . . . . . . . . . . . . . . . . . .  50  

. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  


1 

3 

2 
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TABLED t  

Individual Animal Tumor Pathology of Female Mice in the 2-Year Gavage Study of o-Benzyl-p-Chlorophenol: 

240 mg/kg (oontinued) 

Number of Days on Study 

Carcass ID Number 

Urinary System 
Kidney 

U r i ~ ~ y 
bladder 

Systemic Lesions 
Multiple organs 

Lymphoma malignant histiocytic 
Lymphoma malignant mixed 
Lymphoma malignant undifferentiated 

c e l l  type 

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

. . . . . . . . . . . . . . . . . . . . . . . . .  
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TABLED2 

Individual Animal Tumor Pathologyof Female Mice'in the  2-Year Gavage Study of o-Benzyl-p-Chlorophenol: 
48Qmg/kg 


0 0 1 1 2 2 3 4 4 4 5 5 5 . 5 6 6 6 6 6 6 6 6 6 7 7 7  
Number of Days on Study 0 0 1 9 6 8 0 2 3 8 2 3 5 7 0 1 4 5 5 5 6 8 9 0 1 1  

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

5 5 5 4 5 5 5 5 5 5 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  
Carcass ID Number 2 4 1 9 3 4 3 1 3 0 9 5 1 5 1 5 2 1 2 3 0 6 3 2 0 5  

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

Alimentary System 
Esophagus . . . . . . . . . . . . . . . . . . . . . . . . . .  

Gallbladder + + + M A + A A + + + + + + M + + + + + + + + + A +  

Intestine large . . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine large, .cecum . . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine large, colon . . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine large, rectum . . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine small . . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine small, duodenum . . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine small, ileum . . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine small, jejunum . . . . . . . . . . . . . . . . . . . . . . . . . .  

Liver . . . . . . . . . . . . . . . . . . . . . . . . . .  

Hepatocillular carcinoma X 
Hepatocellular carcinoma, multiple X 
Hepatocellular adenoma X 
Hepatocellular adenoma, multiple X 

Pancreas . . . . . . . . . . . . . . . . . . . . . . . . . .  
Salivary glands . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Stomach . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Stomach, forestomach . . . . . . . . . . . . . . . . . . . . . . . . . .  

Papilloma squamous X 
Stomach, glandular . . . . . . . . . . . . . . . . . . . . . . . . . .  

~ a r d i o v a s c ~ ~ ~ a rSystem 
Hart  . . . . . . . . . . . . . . . . . . . . . . . . . .  

Endocrine System 
Adrenal gland . . . . . . . . . . . . . . . . . . . . . . . . . .  
Adrenal gland, cortex . . . . . . . . . . . . . . . . . . . . . . . . . .  
Adrenal gland, medulla . . . . . . . . . . . . . . . . . . . . . . . . . .  
Islets, pancreatic + + + + + + + + + + + + + + + + + + + + + + + + 4 +  
Parathyroid gland . . . . . . . . . . . . . . . . . . . . . . . . . .  
Pipitary gland + + + + + + + + + + + + + M + M + + + + + + + + + M  

Pars distalis, adenoma X 
Thyroid gland . . . . . . . . . . . . . . . . . . . . . . . . . .  

Follicle, adenoma 

General Body System 
None 

~~~ ~ ~~ ~~ ~ ~~~~~ ~ ~ 

GeniiaI System 
Ovary + + + + + + + + + + M + + + + + + + + + + + + + + +  

Hemangioma 
Uterus . . . . . . . . . . . . . . . . . . . . . . . . . .  

Leiomyosarcoma 
Vagina + 

., 

i 



Uhmss 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 

Hepatocellular carcinoma 
Hepatocellular carcinoma, multiple 
Hepatocellular adenoma 
Hepatocellular adenoma, multiple 

Pancreas 
Salivary glands 
Stomach 
Stomach, forestomach 

Papilloma squamous 
Stomach, glandular 

Cardiovascular System 

1I H a r t  


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

Pars distalis, adenoma 
I Thyroid gland i 


Follicle, adenoma I
1 
 General Body System 
None 

Genih l  Sys tem 
m a r y

Hemangioma 
Uterus 

Leiomyosarcoma 
Vagina 

1 1 7 1 1 1 1 1 1 1 7 1 1 1 7 1 1 1 1 1 1 ~ 1 1 1 1  
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 2  

0 2 2 2 2 2 4 4 4 4 4 7 7 7 7 7 a 8 a 8 8 9 9 9 9 9  

4 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  

9 9 9 0 0 0 1 1 1 1 2 2 3 3 3 4 4 4 4 4 4 5 5 5 5  5Total 

9 6 1 2 5 1 1 5 6 1 2 1 0 7 9 0 2 3 4 6 9 0 1 5 1 9 T i s s u e s /  

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 T u m o r s  


. . . . . . . . . . . . . . . . . . . . . . . . . .  52 

M + + + + + + + + + + + + + + + + + + + + + + + + +  45 
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TABLEll2 

Individual Animal Tumor Pathology of Female Mice in the 2-Year Gavage Study of o-Benzyl-p-Chlorophenol: 

480 mgllkg (continued) 

0 0 1 1 2 2 3 4 4 4 5 5 5 5 6 6 6 6 6 6 6 6 6 7 7 7  
Number ofDays on Study 	 0 0 1 9 6 8 0 2 3 8 2 3 5 7 0 1 4 5 5 5 6 8 9 0 1 1  

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

5 5 5 4 5 5 5 5 5 5 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  
Carcass I D  Number 	 2 4 1 9 3 4 3 1 3 0 9 5 1 5 1 5 2 1 2 3 0 6 3 2 0 5  

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

Heiatopoietic system 
Bone marrow 	 . . . . . . . . . . . . . . . . . . . . . . . . . .  

Lymph node . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Lymph node, mandibular + + + + + + + + + + + + + + + + + + M + + + + + + +  

Lymph node, mesenteric + + + + + M M + + M + + + + + M + + + + + + M + + +  

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


Hemangiosarcoma x ,  

Thymus 

' 

+ + + + + + ' + + + M M M + M + + + + + M + + + + M M  


Integumentary System 
Mammary gland + + M + + + + + + M M + + + M + + + + + + + + + M +  

Skin . . . . . . . . . . . . . . . . . . . . . . . . . .  


Subcutaneous tissue, fibrosarcoma 


Musculoskeletal System 
Bone 	 . . . . . . . . . . . . . . . . . . . . . . . . . .  


Nervous System 
Brain . . . . . . . . . . . . . . . . . . . . . . . . . .  

Osteosarcoma, metastatic, bone X 

Respiratory System 
Lung . . . . . . . . . . . . . . . . . . . . . . . . . .  

Alveolar/bronchiolar adenoma X X 
Alveolar/bronchiolar carcinoma 
Hepatocellular carcinoma, metastatic, 
liver - X 

Nose . . . . . . . . . . . . . . . . . . . . . . . . . .  
Trachea . . . . . . . . . . . . . . . . . . . . . . . . . .  

Specid Senses System 
+Eye

Harderian gland + +  

Adenoma x x  


Urinary System 
Kidney . . . . . . . . . . . . . . . . . . . . . . . . . .  
Urinary bladder ' . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

Lymphoma malignant histiocytic X X X 
Lymphomamalignantmixed X 

. .  
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T m m  D2 

I[rmdhiduaU himan Tumor Banthok~g~~
off Female Mice irm the &Year Gavage Study off ~-Berm~~4p-ChUow~phenao8: 
480mg/kg (continued) 

Number of Days on Study 

@raarrass ID Number 

Wemaabpietic System 
Bone marrow 
Lymph node 
Lymph node, mandibular 
Lymph node,  mesenteric 
Spleen 

Hemangiosarcoma 
Thymus 

Integumentary System 
Mammary gland 
Skin 

Subcutaneous tissue, fibrosarcoma 
~~ 

Musculoskeletal System 
Bone 

~~~ ~ 

Nervous System 
Brain 

Osteosarcoma, metastatic, bone 

Respiratory System 
Lung 

Alveolar/bronchiolar adenoma 
Ahreolar/bronchiolar carcinoma 
Hepatocellular carcinoma, metastatic, 

liver 
Nose 

Trachea 

~~ ____ ~___~ ~~ 

Special Senses System 
Eye
Harderian gland 

Adenoma 

Urinary System 
Kidney 
Urinary bladder 

Systemic Lesions 
Multiple organs 

Lymphoma malignant histiocytic 
Lymphoma malignant mixed 

7 7 1 7 7 1 7 1 1 7 7 7 1 7 7 7 7 7 7 1 1 1 7 7 1 7  

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 2  

0 2 2 2 2 2 4 4 4 4 4 7 7 7 7 7 8 8 8 8 8 9 9 9 9 9  


4 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  

9 9 9 0 0 0 1 1 1 1 2 2 3 3 3 4 4 4 4 4 4 5 5 5 5 5 T o ~ l  
9 6 7 2 5 7 1 5 6 7 2 7 0 7 9 0 2 3 4 6 9 0 1 5 7 9 T i s s u e s /  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l l l l l l T u m o ~  

. . . . . . . . . . . . . . . . . . . . . . . . . .  52 


. . . . . . . . . . . . . . . . . . . . . . . . . .  52 


. . . . . . . . . . . . . . . . . . . . . . . . . .  5 1  

b f + + + + + + + + + + + + + + + + M + + + + + + + +  45 

. . . . . . . . . . . . . . . . . . . . . . . . . .  52 
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. . . . . . . . . . . . . . . . . . . . . . . . . .  52 
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1 


. . . . . . . . . . . . . . . . . . . . . . . . . .  52 

X 3 


X 1 


X 2 

. . . . . . . . . . . . . . . . . . . . . . . . . .  52 

. . . . . . . . . . . . . . . . . . . . . . . . . .  52 


~~~ ~~~ 

+ 2 

+ 3 

X 3 


. . . . . . . . . . . . . . . . . . . . . . . . . .  52 


. . . . . . . . . . . . . . . . . . . . . . . . . .  52 


. . . . . . . . . . . . . . . . . . . . . . . . . .  52 

3 

1 
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TABLEM 3  
Statistical Analysis of Primary Neoplasms in Female  Mice in the  2-Year Gavage Study 
of o-Benzyl-p-Chlorophenol 

Vehicle 120 mgntg 480rngikgControl 240rngntg 

Harderian Gland: Adenoma 

O v e r a ~ lrates' 4/50 (8%) 1/50 (2%) a50 (4%) 3/52 (6%) 

Adjusted ratesb 9.5% 2.2% 5.5% 9.8% 

Terminal rates' 2/37 (5%) 0/40(0%) 1/33(3%) 1/25 (4%) 

F i r s t  incidence (days) 605 588 685 658 
Life table tests' P=O.469 P=0.189N P=O.392N P-0.623 
Logistic regression testsd P=0.563N P=0.156N P=O.346N P=OJ56N 
Cochran-Armita e testd P=0.524NIFisher exact test P=0.181N Ps0.339N P=0.478N 

Liver: Hepatocellular Adenoma 
Overall rates 11/50 (22%) 14/50 (28%) 15/50 (30%) 14/52 (27%) 
Adjusted rates 27.3% 35.0% 42.3% 50.5% 
Terminal rates 8/37 (22%) 14/40 (35%) 13/33(39%) 1 m  (48%) 
First incidence (days) 694 722 (T) 668 437 
Life table tests P=O.O30 P=O.395 PEO.159 P-0.062 
Logistic regression tests P=O.o95 Pr0.294 PsO.164 P=O.137 
Cochran-Armitage test P=O.362 
Fisher exact test P=O.322 P=O.247 P=0.365 

Liver: Hepatocellular  Carcinoma 
Overall rates 2/50 (4%) 1/50 (2%) 3/50 (6%) 3/52 (6%) 
Adjusted r a t e s  5.4% 2.5% 8.1% 9.4% 
Terminal rates 2/37 (5%) 1/40 (3%) 1133(3%) 1/25 (4%) 
First incidence (days) 722 (T) 722 ( T )  678 554 
Life table tests P=O.167 P=0.473N P-0.455 P=O.346 
Logistic regression tests P=O.252 P=0.473N P=O.461 P=O.458 
Cochran-Armitage test P=O.319 
Fisher exact test P-0.500N P=O.500 P=O.519 

Liver: Hepatocellular Adenoma or Carcinoma 
Overall r a t e s  13/50 (26%) 15/50 (30%) 17/50 (34%) 16/52 (31%) 
Adjusted rates 32.3% 37.5% 46.7% 53.3% 
Terminal rates lO/37 (27%) 15/40 (38%) 14/33 (42%) 1 m  (48%) 
First incidence (days) 694 722 (T) 668 437 
Life table tests P=O.O21 P=O.497 P-0.160 P =0.056 
Logistic regression tests P= o . w  P=O.385 P=O.163 P=O.146 
Cochran-Armitage test P=O.344 
Fisher exact test P=O.412 P=O.257 P=O.377 

Lung: Alveolar/bronchiolar  Adenoma 
Overall rates 3/49 (6%) 1/50 (2%) O b 0  (0%) 3/52 (6%) 
Adjusted rates 7.4% 2.5% 0.0% 8.6% 
Terminal r a t e s  2/36 (6%) 1/40 (3%) O B 3  (0%) Ins  (4%)

-eFirst incidence (days) 560 722 (-9 482 
Life table tests P =0.402 P=0.286N P=0.140N P=O.525 
Logistic regression tests P=0.576 P=0.291N P=0.102N P=0.584N 
Cochran-Armitage test P=O.548 
Fisher exact test P=O.MlN P=0.117N P=0.632N 



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

IF'ituioSry Gland (Pars Dishlis): Adenoma 
Overall rates 
Adjusted rates 
Terminal rates 
First incidence (days) 
Life table tests 
Logistic regression tests 
G x h r a n - h i t a g e  test 
Fisher exact test 

Skin (Su8cutaneous Tissue): Fibrosarcoma 
Overall rates 
Adjusted rates 
Terminal rates 
First incidence (days) 
Life table tests 
Logistic regression tests 
C o c h r a n - h i t a g e  test 
Fisher exact test 

Skin (Subcutaneous Tissue): Neurofibrosnrcoma or Fibrosarcoma 

3/50 (6%) 
7.5% 
3/40 (8%) 
722 0 
P=O.325N 
P =0.362N 

P=0.346N 

4/50 (8%) 
10.0% 
4/40 (10%) 
722 0 
P=0.136N 
P=0.165N 

P=0.149N 

0/50 (0%) 
0.0% 
0/40 (0%) 
-
P=O.l31N 
P=0.116N 

P=O.l21N 

0/50 (0%) 
0.0% 
0/40 (0%) 
-
P=0.068N 
P=0.063N 

P=0.059N 

3/50 (6%) 
7.2% 
2/40 (5%) 
60 

P=O.126 
PzO.119 

P=O.121 

1/50 (2%) 
3.0% 
1/33 (3%) 
722 0 
P=0.131N 
P=O.lON 

P=0.W8N 

5/47 (11%) 
15.1% 
4/32 (13%) 
714 
P=0.358N 
P=0.343N 

P=O.U6N 

0/50 (0%) 
0.0% 
O B 3  (0%) 
-
P=0.142N 
P=0.116N 

P=0.121N 

0/50 (0%) 
0.0% 
O B 3  (0%) 
-
P=0.081N 
P=0.064N 


P=0.059N 

2/50 (4%) 
6.1% 
X33 (6%) 
722 ( T )
P=O.213 
P=O.213 

P=O.2A7 

4/52 (8%) 
12.4% 
2 2 5  (8%) 
482 
P10.583 
P=0.463N 

P-0.462N 

1/49 (2%) 
2.9% 
0125 (0%) 

652 
P=O.OSON 
P=O.o4oN 

P=0.013N 

1/52 (2%) 
4.0% 
1 m  (4%) 
722 0 
P=O.428N 
P=0.356N 

P=0.294N 

1/52 (2%) 
4.0% 
1/25 (4%) 
722 (9
P=0.298N 
P=0.234N 

P=0.169N 

1/52 (2%) 
3.6% 
o m  (0%) 
714 
P=O.439 
P=O.442 

P=O.510 

5/49 (10%) 
12.3% 
3/36 (8%) 
560 
P=O.526 
P=0.448N 
P=0.412N 

8/47 (17%) 
21.3% 
7/36 (19%) 
692 
P=0.061N 
P=0.044N 
P=O.O17N 

3/50 (6%) 
6.9% 
OB7 (0%) 
645 
P=0.324N 
P=0.269N' 
P =0.239N 

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

Fisher exact test 

S b ~ ~ a c h(Forestomach): Squamous Cell Papilloma 
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 

4/50 (8%) 
9.4% 
1/37 (3%) 
645 
P=0.18SN 
P=0.146N 
P=0.120N 

O b 0  (0%) 
0.0% 
OB7 (0%) 
-
P=O.418 
P=O.499 
PtO.570 



22s o-Benzylp-Chlorophenol, NTP TR 424 

TABLED3 

Statistical Analysis of PrimaryNeoplasmsinFemaleMiceinthe 2-YearGavage Study . ' 


of o-Benzyl-p-Chlorophenol(continued) 


Vehicle Control 120mg/kg 240mglkg amg/kg 

All Organs: Hemangiosarcoma 
Overall r a t e s  1/50 (2%) 4/50 (8%) 1/50 (2%) 1/52 (2%) 
Adjusted rates 2.7% 9.5% 3.0% 3.6% 
Terminal rates 1/37 (3%) 3/40 (8%) 1/33 (3%) O N  (0%)
First incidence (days) 722 0 510 722 (T) 714 
Life table tests P=0.515N P=O.197 P=O.736 P=O.681 
Logistic regression tests P=0.408N P-0.180 P=O.736 P10.689 
Cochran-Annitage test P=0.358N 
FiGher exact test P=O.181 P-0.753N P=0.743N 

All Organs: Hemangioma or H e m a n g i o s a r c o m a  
Overall r a t e s  a 5 0  (4%) 5/50 (10%) 1/50 (2%) 2/52 (4%) 
Adjusted rates 5.4%. 11.9% 3.0% 7.4% 
Terminal rates m 7  (5%)  4/40 (10%) 1/33(3%) 1/25 (4%) 
First incidence (days) 722 (9 510 722 0 714 
Life table tests P=0.552N P20.242 P=0.540N P=O.555 
Logistic regression tests P=0.440N P= o . m  P=0.540N P10.567 
Cochran-Annitage test P=0.354N 
Fisher exact test P=O.218 P=0.500N P=0.676N 

AI Organs: Malignant Lymphoma and  Histiocytic Sarcoma 
Overall r a t e s  9/50 (18%) 9/50 (18%) 10/50 (20%) 3/52 (6%) 
Adjusted r a t e s  20.9% 20.8% 26.5% 8.3% 
Terminal rates 5/37 (14%) 6/40 (15%) 7/33 (21%) 0/25 (0%) 
First incidence (days) 640 588 449 437 
Life table tests P=0.199N P=0.574N P=O.406 P=0.176N 
Logistic regression tests P=0.061N P=O.577 P=O.500 P=0.059N 
Cochran-Armitage test P=0.045N 
Fisher m c t  test P=0.602N P=O.500 P=0.053N 

All Organs: B e n i g n  N e o p l a s m s  
Overall rates 28/50 (56%) 25/50 (50%) 22/50 (44%) 23/52 (44%) 
Adjusted r a t e s  63.3% 56.6% 59.0% 66.1% 
Terminal rates 21/37 (57%) 21/40 (53%) 18/33(55%) 14/25 (56%) 
First incidence (days) 560 510 668 437 
Life table tests PsO.207 P=0.270N P=0.338N PzO.295 
Logistic regression tests P=0.440N P=0.444N P=0.278N P=0.483N 
Cochran-Armitage test  P=0.135N 
Fisher exact test P=0.344N P=0.159N P=0.161N 

All Organs: Malignant N e o p l a s m s  
Overall r a t e s  18/50 (36%) 16/50 (32%) 15/50 (30%) 11/52 (21%) 
Adjusted rates 40.4% 36.2% 37.6% 32.3% 
Terminal rates 11/37 (30%) 12440 (30%) 9/33 (27%) 4/25 (16%) 
First incidence (days) 640 510 449 437 
Life table t e s t s  P=0.410N P=0.375N P=0.479N P=0.412N 
Logistic regression tests P=0.124N P=0.472N P=0.388N P=0.175N 
Cochran-Armitage tes t  P=0.056N 
Fisher exact test P=0.417N P=0.335N P=0.074N 



h i o w  in Female Mice 

All Oqans: Benign or Malignant Neoplasms 

Overall rates 39/5035/50(70%) 29/50 (58%)(56%)
(78%) 	 29/52 
Adjusted rates 81.1%72.1% 
Terminal rates 	 28/37 28/40 (70%) 16LZ (64%)(76%) 	 22133 (67%) 

75.7% 74.5% 

First incidence (days) 449 	437 560 510 
P=0.207N P10.442 

Logistic regression tests P=0.104N P=0.387N P = O . W N  P=O.l84N 
Cochran-Armitage test P=O.WN 
Fisher exact test P=O.247N P=0.026N P=O.OlSN 

Life table tests 	 P=O.371 P=0.175N 

OTerminal sacrifice 
a 	 Number of neoplasm-bearing animals/numbero f  animals examined. Denominator is number o f  animals examined microscopically for  adrenal gland, 

bone marrow, brain,  clitoral gland, gallbladder, heart, kidney, larynx,  liver, lung, nose, ovary, pancreas,  parathyroid gland, pituitary gland, salivary 
gland, spleen, thyroid gland, urinary bladder,  and uterus; 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 control incidence are. the P values associated with the  trend test. Beneath the dosed group incidence are theP values corresponding to 
pairwise comparisons between the  controls and that dosed group. The life table analysis regards  neoplasms in animals dying prior  to terminalkill 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 N. 

e 	 Not applicable; no  neoplasms in animal group 
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TABLEID4 
Summary of the Incidence of Nonneoplastic Lesions in  Female Mice in the  2-Year Gavage Study 

of o-Benzyl-p-Chlorophenol" 


Disposition Summary 

Animals initially in study 70 70 70 70 

3 - M d  irurrim el" 10 10 10 9 

I S M d  intaim emhudon 10 10 1.0 9 

Early deaths 


e i d e n t a l  deaths 3 2 1 

Moribund 9 4 10 12 

Natural deaths 4 3 5 14 


survivors 

Died l a s t  week of  study 1 

Terminal sacrifice 36 40 33 25 


Animals examined microscopically 70 70 70 70 


3-Month Interim Evaluation 
Alimentary System 
Liver (9)

Inflammation, necrotizing 3 (33%) 
Salivary glands (9).

Inflammation, chronic 
Stomach, forestomach (9)

Inflammation, chronic active 1 (11%) 

Cardiovascular System 

None 


I 
 Endocrine System 

Thyroid gland 


C e l l ,  hyperplasia 


General Body System 

None 


Genital System 

None 


Hematopoietic System 

None 


Integumentary System 
. .None 



NeWOMS SJ'Stem 
Brain 

Cyst epithelial inclusion 
,\ 

Respiratory System 
None 

BSi-MoMh Haterim E v d u d b n  
Alimentary System 
Pancreas (9)

Basophilic focus 1 (11%) 
Acinus, hyperplasia 1 (11%) 

Stomach, forestomach (9)
Hyperplasia, squamous 2 (22%) 

Stomach, glandular (9)
Mucosa, mineralization 1 (11%) 

Cardiovascular System 
None 

Endwrine System 
None 

General Body System 
None 

. . . .  . 
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TABLED4 
Summary of the Incidence of Nonneoplastic Lesions in Female Mice in the2-YearGavage Study 
of o-Benzyl-p-Chlorophenol(continued) 

15-Month Interim Evaluatwn (continued) 
Genital System 
ovary (10) (9) 

c y s t  2 (22%) 
Uterus (10) (2) (6) (9) 

cyst 1 (10%) 

Endometrium, hyperplasia 2 (100%) 6(100%) 


Hematopoietic System 
None 

Integumentary System 
Skin 

Inflammation, chronic  active 

Musculoskeletal System 
None 

Nervous System 
None 

Respiratory System 
None 

Special Senses System 
None 

Urinary System 
Kidney (10) (10) (9)

Amyloid deposition 1 (11%) 
Nephropathy 9 (90%) 9 (100%) 

2-Year Study 
Alimentary System 
Esophagus 

Foreign body 
Inflammation, chronic 

Intestine small, duodenum 
Inflammation, chronic 
Ulcer 

10(100%) 




%Year Stab"' (continued) 
Alimentary System (continued) 
Liver 

Foreign twdy 
Hyperplasia 
Inflammation, chronic 
Necrosis, coagulative 

Mesentery 
Inflammation, chronic 
Fat, necrosis 

Pancreas 
Inflammation, chronic 
Necrosis, coagulative 
Acinus, atrophy 

Salivary glands 
Ectasia 

Stomach, forestomach 
Hyperplasia, squamous 
Ulcer  

Stomach, glandular 
Inflammation, chronic 
Ulcer 
Mucosa, mineralization 

Cardiovascular System 
Heart 

Artery, inflammation, necrotizing 
Atrium, thrombus 
Myocardium, degeneration 
Myocardium, mineralization 
Valve, inflammation, chronic active 

Endocrine System 
Adrenal gland,cortex 

Hyperplasia 
Adrenal gland, medulla 

Hyperplasia 

Islets, pancreatic 


Hyperplasia 

Pituitary gland 

cyst

Pars distalis, hyperplasia 

Pars intermedia, hyperplasia 


Thyroid gland 
Inflammation, chronic 
Follicle, hyperplasia 

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

1 (2%) 

(50 )
4 (8%) 

(49) 

(50 )  
1 (2%) 

(47) 

4 (9%) 

(49)
1(2%) 
8 (16%) 

(50 )  

8 (16%) 

3 (6%) 
(8)

1 (13%) 
2 (25%) 

(50) 
2 (4%) 

2 (4%) 

1(2%)
(50 )  

10 (20%)
(50) 

4 (8%) 
(50) 

1 (2%) 
6 (12%) 

(50 )  (49) (52) 

1(2%) 1(2%) 
1 (2%) 
2 (4%) 1(2%) 
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TABLED4 
Summary of the Incidence of Nonneoplastic Lesions in Female Mice in the 2-Year  Gavage Study 
of o-Benzyl-p-Chlorophenol(continued) 

2-Yew Sady (continued) 
General Body System 
None 

Genital System 
Clitoral gland 

Duct, dilatation 
ovary 

c y s t 

Infarct 

Inflammation, chronic active 

Inflammation, suppurative 


Uterus 
Dilatation 
Hemorrhage 
Inflammation, suppurative 
Artery, inflammation, chronic active 
Endometrium, hyperplasia 

Vagina 
Inflammation, suppurative 

Hematopoietic System 
Bone marrow 

Myelofibrosis 
Lymphnode 

Mediastinal, hyperplasia, lymphoid 
Lymph node, mandibular 

Infiltration cellular, histiocyte 
Lymph node, mesenteric 

Ectasia 
Infiltration cellular, histiocyte 

Spleen 
Amyloid deposition 
Depletion lymphoid 
Hematopoietic cell proliferation 
Hyperplasia, lymphoid 
Infiltration cellular, histiocyte 
Inflammation, granulomatous 

Thymus 
Atrophy 

Cyst 


Integumentary System 
Skin 

Hyperkeratosis 
Inflammation, chronic 
Ulcer 

Vehicle Control 

(49) 
19 (39%) 
2 (4%) 

1 (2%) 
(50) 

. , 

2 (4%) 
1 (2%) 

44 (88%) 

(50) 
16 (32%) 

(49) 

(46) 
1 (2%) 

(44) 

1(2%) 
(50) 

1(2%) 

7 (14%) 
9 (18%) 
1 (2%) 

(45) 

120 mg&g 240 mslke mglkg 

(1) 

1 (100%) 


(49) 
17 (35%) 

(50) 

1(2%) 
1 (2%) 

41 (82%) 32 (62%) 
( 1 )

1 (100%) 

(52) 
1(2%) 

1(2%) 8 (15%) 
3 (6%) 12 (23%) 
5 (10%) 12 (23%) 

(44)
1 (2%) 
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GENETIC TOXICOLOGY 
SAMONELLA TPHIMURIUM MUTAGENICITYTESTPROTOCOL 
Testing was performed as reported by Mortelmans ef aL (1986). o-Benzyl-p-chlorophenol was sent  to the 
laboratory as a coded aliquot from Radian Corporation (Austin, TX). o-Benzyl-pchlorophenol was 
incubated with the Salmonella typhimurium tester  strains (TA98,TA100, TA1535, and TA1537) 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. Top agar  supplemented with I-histidine and 
d-biotin was added, and  the contents of  the tubes were mixed and  poured onto the surfaces of  minimal 
glucose agar plates. Histidine-independent  mutant colonies arising on these  plates were counted following 
incubation for.2 days at 37"  C. 

Each trial consisted of  triplicate plates o f  concurrent positive and negative controls  and at least five doses 
o f  o-benzyl-p-chlorophenol. The high dose was limited by toxicity. All  trials were repeated. 

In this assay, a positive response is defined as  a reproducible, dose-related increase in histidine-
independent (revertant) colonies in any one straidactivation  combination. A n  equivocal response is 
defined as  an increase  in revertants that is not  dose related, not reproducible, or  is o f  not o f  sufficient 
magnitude to support a determination o f  mutagenicity. 'A negative response is obtained when no increase 
in revertant  cblonies is observed following chemical treatment. No minimum percentage or fold increase 
is required for a chemical to  be judged positive or  weakly positive. 

CHINESEHAMSTER OVARYCELLCYTOGENETICS PROTOCOLS 
Testing was performed  as reported by Galloway et aL (1987). o-Benzyl-p-chlorophenol was sent to the 
laboratory as a coded aliquot by Radian  Corporation. o-Benzyl-p-chlorophenol was tested  in cultured 
Chinese hamster ovary (CHO) cells for  induction o f  sister chromatid exchanges (SCEs)  and chromosomal 
aberrations (Abs), both  in the presence and absence o f  Aroclor 1254-induced male Sprague-Dawley rat 
liver S9 and cofactor mix. Cultures were handled under gold lights to prevent  photolysis o f  
bromodeoxyuridine-substitutedDNA. Each test consisted of  concurrent solvent and positive controls  and 
of  at least four doses o f  o-benzyl-p-chlorophenol. A single flask per  dose was used. 

Sisfer Chromalid Exchange Test: In the SCE test  without S9, CHO cells were  incubated for 26 hours with 
o-benzyl-p-chlorophenol in McCoy's 5A medium supplemented with fetal  bovine serum, I-glutamine, and 
antibiotics. Bromodeoxyuridine (BrdU) was added  2 hours after culture initiation. After 26 hours, the 
medium containing o-benzyl-p-chlorophenol was removed and  replaced with fresh  medium plus BrdU and 
Colcemid, and incubation was continued  for as long as 2 hours. Cells were then harvested by mitotic 
shake-off, fHed, and  stained with Hoechst 33258 and Giemsa. In the  SCE test with S9, cells were 
incubated with o-benzyl-p-chlorophenol, serum-free medium, and S9 for 2 hours. The medium was then 
removed and  replaced with medium  containing serum and BrdU and  no o-benzyl-p-chlorophenol and 
incubation proceeded for an additional-  26 hours, with Colcemid present for  the final 2 hours. Harvesting 
and staining were the  same as for cells treated  without S9. All slides were scored blind and  those from a 
single test were read by the  same person. Fifty second-division metaphase cells were  scored for frequency 
o f  SCEs/cell from  each dose level. 

Statistical analyses were  conducted on the slopes o f  the dose-response curves and the individual dose 
points (Galloway et al., 1987). An SCE frequency 20%  above the  concurrent solvent control value was 
chosen as a statistically conservative positive response. The probability o f  this level o f  difference occurring 
by chance at  onedose point is less than 0.01; the probability  for such a chance occurrence at two dose 
points is less than 0.001. An increase o f  20% or greater  at any single  dose was considered weak evidence 
o f  activity; increases at two or  more doses resulted  in a determination that the trial was positive. A 



statistically significant trend (PSO.05) in the absence o f  any responses reaching 20%  above background led 
to a call o f  equivocal. 

C’h~~msoppe~IAbemdons Test: In-the Abs test without S9, cells were incubated in McC~y’s 5 A medium 
with o-benzyl-p-chlorophenol  for 10 hours; Colcemid was added and incubation  continued for 2 hours. 
The cells were then harvested by mitotic shake-off, fixed, and  stained with Giemsa. The second trial was a 
continuation of the culture harvested in the first trial. The harvest time was extended t o  21 hours t o  
provide sufficient metaphases at harvest time. For  the Abs test with S9, cells were  treated with 
o-benzyl-p-chlorophenol and S9 for 2 hours, after which the  treatment medium was removed and  the cells 
were incubated for 12.5 hours in fresh medium, with Colcemid present  for the final 2 hours. Cells were 
harvested in  the same manner as for the  treatment without S9. The second  trial was a  continuation of the 
culture harvested in the first trial. The hawest time was extended to 18 hours to provide sufficient 
metaphases at harvest time. 

Cells were  selected for scoring on  the basis of  good morphology and  completeness o f  karyotype 
(21 9 2 chromosomes). All slides were  scored blind and those from a  single test were read by the  same 
person. One hundred first-division metaphase cells were  scored at each dose level. 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). 

Chromosomal aberration data are presented  as percentage of  cells with aberrations.  Statistical analyses 
were conducted on both the dose-response  curve and individual dose points. For a  single trial, a 
statistically significant (P10.05) difference for one dose  point and a significant trend (P10.015) are 
considered weak evidence for  a positive response; significant differences  for two o r  more doses  indicate the 
trial is positive. A positive trend test in the absence o f  a statistically significant increase at any one dose 
results in an equivocal call (Galloway et al., 1987). 

rnSULlrS 
o-Benzyl-p-chlorophenol (0.1 to 100 pg/plate) was not mutagenic in Salmonella typhinzurium strains TA98, 
TA10 ,  TA1535, or  TA1537 when tested in a  preincubation protocol with or  without  Aroclor 1254-induced 
male Sprague-Dawley rat or Syrian hamster liver S9 (Table El; Mortelmans ef af., 1986). However, 
o-benzyl-p-chlorophenol (10 to  45 pg/mL) induced gene  mutations in mouse lymphoma L5178Y cells and 
human lymphoblast TK6 cells without S9 activation (Caspary et aL, 1988). In cytogenetic tests with 
cultured Chinese hamster ovary cells, o-benzyl-p-chlorophenol did not  induce sister chromatid exchanges 
(Table E2) or chromosomal  aberrations (Table E3), with or without  Aroclor 1254-induced male 
Sprague-Dawley rat liver S9. The highest non-lethal  dose tested in either o f  these mammalian cell assays 
was 16 yg/mL. In the Abs test, the second reported  trial under each activation condition was a 
continuation of  the cultures harvested in the first trial; the results o f  this second harvest indicated that cell 
cycle delay was not a  factor in the observed lack of  induced Abs following treatment with 
o-benzyl-p-chlorophenol. 
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TABLEEl  
Mutagenicityof o-Benzyl-p-Chlorophenol inSalmonella lyphimuriuma 

RevertanWplateb 

Strain Dose -s9 +lo%hamster S9 +lo%rat s9 
@/plate) Trial 1 Trial 2 Trial 1 Trial 2 Trial 1 Trial 2 

~~ 

Study performed at SRI,International 

TU00  0.0 99 f 5.7 103 f 4.0 123 f 6.8 108 f 5.4 125 f 13.6 121 f 7.0 
0.1 142 f 9.7 133 f 3.5 
0.3 126 f 13.1 124 f 7.3 
1.o 130 f 3.8 114 f 5.4 125 f 10.3 107 f 5.0 156 2 3.9 129 f 12.8 
3.0 140 f 9.4 138 f 5.4 111f 16.1 105 f 4.3 158 f 3.2 141 f 9.1 

10.0 151 f 8.1 133 f 2.3 115 f 5.2 109 f 4.2 114 f 10.5 135 f 3.5 
33.0 125 f 0.9 109 f 9.4 115 f 8.7 129 f 3.8 
66.0 116 f 10.1 

100.0 117 f 13.0 84 f 9.9c 41 f 2O.p 

Positive controld 
Trial summary 

433 f 17.5 
Equivocal 

281 f 6.9 
Negative 

1,617 f 71.3 
Negative 

1,112 f 18.2 
Negative 

533.2 44.5 
Negative 

572 f 32.9 
Negative 

TA 1535 0.0 23 f 2.8 22 f 2.0 10 f 3.3 10 f 0.9 7 f 0.3 11 f 2.4 
0.1 34 f 7.7 32 f 5.8 
0.3 44 f 3.2 35 f 3.7 
1.0 42 f 3.2 37 f 2.4 14 f 1.2 5 f 0.3 11f 2.7 11 f 3.3 
3.0 48 f 1.3 31 f 1.8 11 f 1.0 6 f 1.0 9 f 2.5 11 f 2.2 

10.0 45 f 0.9 38 f. 5.2 7 f. 1.5 9 f 1.9 10 f 1.2 10 2 3.2 
33.0 14 f 1.2 9 f 2.8 8 f 2.2 8 f 3.9 
66.0 13 f 0.3 

100.0 7 f 2.1 4 f 0.3' 2 f 1.2: 

Positive control 
Trial summary 

488 f 6.0 
Equivocal 

295 f 1.7 
Negative 

458 f 12.6 
Negative 

312 f 11.7 
Negative 

208 f 5.8 
Negative 

129 2 17.6 
Negative 

TU537 0.0 6 f 1.2 4 f 1.0 5 f 1.0 8 f 1.2 4 * 0.9 6 f 0.9 
0.1 6 f 0.0 6 f 1.9 
0.3 4 f 0.7 4 f 1.5 
1.o 4 f 1.2 6 f 0.9 7 f 0.9 6 f. 0.9 6 f 1.7 8 f 1.0 
3.0 5 f 0.3 6 f 1.5 9 f 2.1 7 f 0.3 4 f 1.2 10 2 1.2 

10.0 4 f 0.3 5 f 1.2 8 k 0.6 4 f 1.0 7 f 0.6 7 f 1.8 
33.0 9 f 1.9 6 f 0.3 7 2 1.2 6 f 0.9 
66.0 7 f 0.7 

100.0 5 f 1.7 2 f 0.3' 2 f 2.oc 

Positive control 
Trial summary 

161 f 6.7 
Negative 

329 f 59.5 
Negative 

328 f 6.2 
Negative 

335 2 37.6 
Negative 

168 f 4.7 
Negative 

146 f 6.4 
Negative 

T N 8  0.0 16 f 1.8 16 2 0.3 31 2 3.6 26 f 4.0 32 f 0.6 24 f 0.3 
0.1 16 f 0.9 16 f 1.0 
0.3 17 2 3.5 18 f 1.0 
1.o 15 f 0.7 18 f 3.8 32 f 2.2 30 f 3.5 30 f 6.2 24 2 2.4 
3.0 11 f 4.0 14 k 1.5 27 f 1.8 24 f 2.3 31 f 2.6 31 2 1.5 

10.0 14 f 2.4 15 f 2.1 22 f 4.7 25 2 2.6 28 f 1.7 29 f 1.7 
33.0 26 f 1.9 19 f 4.6 27 f 2.2 32 f 0.7 
66.0 27 f 1.8 

100.0 19 f 1.2 0 f O.OC 0 f 0.oc 

Positive control 
Trial summary 

908 f 46.9 
Negative 

472 f 27.7 
Negative 

1,438 f 97.8 
Negative 

774 f 37.1 
Negative 

535 f 16.8 
Negative 

446 f 24.0 
Negative 



ahnetic To~cology 

Strain Dose -S9 910% hamster S9 +I@%Pat s9 
(&plate) Trial 1 Trial 2 Trial 3 Trial 1 Trial E Trial3 ~mn rial 2 

Study performed at EG&G Mason Research Corporation 

TMW 0.0 181 f 13.2143 f 4.8 151 f 10.7242 f 5.9128 f 8.0 149 f 10.7 133 f 6.7 148 f 11.2 
0.3197 f 4.5 143 5 6.1 141 f 4.8 
1.0 190 f 7.0 140 f 5.9146 f 5.8245 5 4.1118 2 7.1138 f 11.2 124 f 4.1 129 f 8.6 
3.3 204 f 2.3 143 f 13.1 162 f 3.8 241 f 5.5 116 f 6.7 138 f 7.0 142 f 11.0 135 f 8.5 

10.0 199 f 3.3 11%f 7.7174 f 3.4 244 f 4.6135 f 9.5 140 f 4.6 149 f 4.4 139 f 4.2 
33.0 Toxic 138 f 1.5' Toxic 207 f 7.0 124 f 11.3145 f 3.5 141 f 5.2 135 f 3.0 

10.0 118 f 19.6' 122 f 3.6' 121 f 15.0' 148 f 2.1' 117 f 5.1' 

Trialsummary 
Positive control 

Negative
890 f 26.9 

NegativeNegative 
1,330222.31,503 f 24.3 

Negative
1,116 f 91.9 

NegativeNegative 
1,017 f 31.01,247 f 26.8 7 0  f 36.51,029 

NegativeNegative 
f 47.4 

TAl535 0.0 3038 f 1.2 f 1.0 2.048 24 f f 1.7 9 f 1.0 10 f 2.2 9 f 0.3 11 f 2.0 
0.335 f 4.6 38 f 1.7 28 f 3.8 
1.043 f 2.6 36 f 8.5 25 f 3.949 f 0.9 10 f 2.1 11f 2 4  9 f 1.5 9 f 0.9 
3.338 k 1.533 f 2.9 30 f 2.5 46 f 0.6 1410 k 1.9 2 1.5 8 ? 1.3 11f 0.9 

10.0 f 5.536 2.933 30 f f 2.0 46 f 2.0 13 f 0.6 12 f 2.9 8 f 0.9 11f 2.2 
33.014 

10.0 
f 4.3' 34 f 0.7' Toxic 47 f 3.1 

8 f 2.p 
10 f 1.2 
9 f 2.1' 

11 f 2.0 
7 1.9' 

6 f 0.9 
9 f 0 .p  

11 f 2.1 
7 f 1.8' 

Trialsummary 
Positive control 

NegativeNegativeNegative 
694 f 10.3 1,030 f 31.71,207 f 54.6 

. Negative 
128 f 17.6 

Negative
86 f 2.3 

Negative
95 f 6.1 

Negative
73 f 5.2 

Negative
85 f. 1.8 

Revertants/plate 

Strain Dose 
(fig/Plate) 

-s9 
Trial 1 Trial 2 Trial 1 Trial 2 

9 1 W o  hamster S9 
Trial 1 Trial 2 

91090 rat S9 

Study performed at EGBG Mason Research Copration 

TA1537 

1.0 
0.3 
0.0 

33.0 
10.0 
3.3 

100.0 

7 f 1.5 
7 f 0.6 

ToxicToxic 
4 f 0.3 
4 f 0.9 
4 k 1.2 

6 f 1.2 
5 2 2.2 

4 f 1.0 
8 f 0.3 
4 f 0.6 

6 f 2.3 

8 f 2.0 
5 f 0.7 
8 f 1.8 
8 f 1.7 

3 f 0.6' 

5 f 0.6 

6 k 1.5 
2 f 0.3 
9 f 0.6 
8 f 1.7 

7 f 0.6' 

6 f 2.9 

6 f 2.2 
8 f 1.0 
8 f 0.7 
6 f 0.7 

3 f 1.0' 

11 f 2.9 

6 f 0.9 
8 f 1.0 
7 f 0.6 
6 f 1.8 

9 f 0.3' 

Trial summary 
Positive control 

Negative
132 f 29.2 

Negative
340 f 21.8 

Negative 
% f 0.7 

Negative
111 f 0.9 

Negative
65 5 5.2 

Negative
68 4.5 
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TABLEEl  
Mutagenicity of o-Benzyl-p-Chlorophenolin Salmonelh typhimurium (continued) 

WevertanWplate 

Strain Dose -s9 910%hamster s9 
Wplate) Trial 1 Trial 2 Trial 3 Trial 1 Trial 2 Trial 3 

Study performed at EG&G Mason Research Corporation 

TA98 0.0 19 f 3.3 17 f 1.0 0.332 16 f f 2.0 29 f 1.3 31 f 5.1 
0.3 19 f 2.1 12 * 1.5 15 f 1.2 
1.0 13 f 0.6 15 f 2.0 17 f 1.8 24 f 4.6 32 f 3.8 30 f 4.1 
3.3 3.020f15 f 0.7 18 f 1.8 22 f 1.5 26 f 3.6 24 f 1.8 

10.0 13 f 2.0 19 f 1.5 16 f 3.8 20 f 2.5 29 2 2.6 30 f 2 7  
33.0 3 f 0.0' 12 f 1.2'Toxic24 f 2.3 25 f 1.5 33 3.5 

100.0 12 f 1.8' 24 f 2.8' 19 f 1.8' 

Trial summary Negative Negative Negative Negative Negative Negative
Positive control 1,439 f 47.5 1,122 f 47.7 1,363 f 38.7 1,045 f 46.0 842 * 44.7 915 & 27.3 

RevertanWplate 

Strain Dose +lo%rat s 9  
W P l W  Trial 1 Trial 2 Trial 3 

TA98 0.0 23 f 1.7 25 z 5.2 25 f 4.3 
0.3 19 f 2.0 30 f 2.7 25 f 3.5 
1.o 24 f 0.6 29 f 4.2 24 f 0.6 
3.3 31 f 3.5 26 f 4.0 28 f 1.9 

10.0 30 f 2.2 25 & 2.9 20 f 5.0 
33.0 14 f 1.2' 24 f 4.5' 18 f 0.3' 

Trial summary NegativeNegativeNegative 
Positive control 723 f 31.8 724550 f 25.4 f 31.1 

a 	 The detailed protocol and these data are presented i n  Mortelmans et al. (1986). 
Revertants are presented as mean f the standard error from three plates.

' 	Slighttoxicity 
2-aminoanthracenewas used on all strains in the presence of S9. In the absence o f  metabolic activation, 
4-nitro+-phenylenediamine was tested on TA98,sodium azide was tested on TAl00 and TA1535, and 9-aminoacridine was tested 
on TA1537. 
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TABLE E3 

Induction of Chromosomal Aberrations in Chinese Hamster Ovary Cells by o-Benzyl-p-Chlorophenol. 

4 9  +s9 
Dose Total No. of A w  Percent Dose Total No. of Abs/ Percent 

W m L )  Cells Abs Cell Cells W m L )  Cells Abs Cell C e l l s  
wJAbs W l A b s  

Trial 1 - Harvest time: 12.0 hours Trial 1 - Harvest time: 14.5 hours 
Summary:Negative Summary: Negative 

Dimethylsulfoxide 	 Dimethylsulfoxide 
11.0 

Mitomycin-C 	 Cyclophosphamide 

100 0.01 100 2 0.02 2.0 

0.50 100 45 0.45 34.0 50.01.2 

o-Benzyl-pchlorophenol 	 o-Benzyl-p-chlorophenol 

100 120 60.0. 

0.16 100 0 0.00 0.0 	 0.5 100 0 0.00 0.0 
0.50 100 5 0.05 0.0202.

3 0.03 3.0 
1.6 100 2 2.0 

1.60 100 5.0100 2 
16.0 100 

0.02 2.0. ' 

5.00 100 0 0.00 0.0 4 0.04 3.0 
16.00 100 2 0.02 2.0 

P=0.265b P=O.171 

Trial 2 - Harvest time: 21.0 hours' 
Summary. Negative Summary: Negative 

Trial 2 - Harvest time: 18.0 hours' 

100 
Dimethylsulfoxide 

0.00 0.0 100 
Dimethylsulfoxide 

0 0.00 0.0 

Mitomycin-C Cyclophosphamide 
50.0 100 108 1.08 

0.50 100 0.08 7.0 

o-Benzyl-pchlorophenol 	 o-Benzyl-pchlorophenol 
0.5 100 0.00 0.0 	 0.5 100 0 0.00 0.0 

0.25 100 0.08 8.0 57.0 

1.6 100 0.00 0.0 	 1.6 100 0 0.00 0.0 
5.0 100 0.00 0.0 	 5.0 100 0 0.00 0.0 

16.0 100 0.00 0.0 16.0 100 0 0.00 0.0 

P = O . 5 0 0  	 P=O.500 

a 	 Study performed at Environmental  Health Research & Testing. Abs=aberrations. A detailed presentation of the  technique for 
detecting chromosomal aberrations is  found i n  Galloway et ul. (1987). 
Significanceo f  percent cells wi th  aberrations tested by the linear regression trend testvs. log of the dose 
Because o-benzyl-pchlorophenol induced  significant cell cycle delay, incubation time prior to addition of  Colcemid was lengthened 
to provide  sufficient metaphases a t  harvest. 
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TABLEF1 
Organ Weights and Organ-Weight-to-Bodyweight Ratios for Rats in the L6-Day 6arvage Study 
of o-Benzyl-p-Chlorophenol' 

Vehicle Control 62.5 rng/kg 125 mgkg 25Q mgkg §Mrng/kg l,(WtOrng/kg 

Male 
n 5 4 5 5 5 5 
Necropsy body weight 3251f249 k 6 247 f 3 253 f 3 246f4 200 f 60° 

Brain 
Absolute 1.866 k 0.020 1.826 f 0.017 1.836 f 0.010 1.80 f 0.027 1.825 f 0.014 1.838 f 0.024 
Relative 7.49 f 0.087.29 f 0.11 7.45 f 0.11 7.12 k 0.18 7.44 & 0.18 9.22 f 0.290° 

Heart 
Absolute 0.877 f 0.028 0.847 k 0.034 0.834 f 0.032 0.829 5 0.0260.811 f 0.028 0.687 f 0.0260° 
Relative 3.52 k 0.133.39 f 0.20 3.39 f 0.16 3.28 f 0.103.30 f 0.113.44 f 0.09 

R.Kidney 
Absolute 0.944 f 0.0310.944 k 0.024 1.043 f O.O1lo 1.084 f 0.036** 1.082 f 0.029** 1.047 f 0.020°0 
Relative 3.78 f 0.103.77 f 0.11 4.23 f 0.09** 4.28 f O . l l a E  4.40 f 0.08°0 5.25 f 0.17** 

Liver 
Absolute 11.064f 0.24010.941 f 0.237 11.105 f 0.190 13.224 f 0.293.; 13.547 2 0 .2840°  12.076 2 0 . 5 8 6 O '  

Relative 44.39 f 0.86 43.69 k 1.43 45.05 f 0.58 52.25 2 l . O l o o  55.13 f 0.40°a 60.27 f 1.41** 
Lung 

Absolute 1.384 f 0.103 1.313f 0.053 1.302 f 0.067b 1.369 5 0.044 1.359 f 0.091 1.156 ? 0.053 
Relative 5.55 f 0.41 5.23 k 0.15 5.29 k 0.32b 5.41 .C 0.18 5.52 f 0.29 5.78 f 0.19 

R. Testis 

Relative 
Absolute 1.357 f 0.0201.347 

5.45 * 0.105.37 
f 0.022 
f 0.08 5.63 f 0.13 

1.386 f 0.024 1.349 ? 0.0281.353 
5.33 2 0.075.51 

f 0.0131.247 
f 0.086.25 

f 0.016** 
f 0.13** 

Absolute
Thymu 

0.382 f 0.026 0.384 f 0.023 0.342 f 0.017 0.348 f 0.020 0.268 k O.O1lO*0.173 ? 0.019** 
Relative 1.53 f 0.10 1.53 f 0.09 1.38 f 0.06 1.38 k 0.09 1.09 k 0.03** 0.87 f O.lO*o 



-- 

. .. . . .. . . . .. ,., ., .. , , ., ... . . . . .. . . . .. ........ .. , ., _.,., . . . . . . . . . . . .. .. .. ..... . . ... . , ... . . . . . ...... 
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TABLEFA 

Organ Weights  and Organ-Weight-to-Bodyweight Ratios for Rats in the 13-Week  Gavage Study 
of o-Benzyl-p-Chlorophenol' 

Vehicle Control 30 m& am& 120 m& 240 m& 480 mgncs 

Male 
n 10 9 9 7. 10 9 
Necropsy body weight 338 f6 331 f 9 307 f 15. 348f4 33of5323f5 

Brain 
Absolute 1.892 f0.021 1.8% 2 0.013 1.928 f0.016 1.933 f0.025 1.878 f0.017 1.882 f 0.Ou) 
Relative 5.60 f0.09 5.76 f 0.15 6.41 f 0.32.. 5.56 2 0.11 5.82 f0.095.71 f0.08 

Heart 
Absolute 0.993f0.028 1.018 f 0.023 0.976 f0.032 1.015 f 0.022 0.933 f 0.018, 0.916 f 0.014. 
Relative 2.94 f0.09 3.08 f0.073.24 f0.19 2.91 f 0.06 2.89 2 0.03 278 2 0.03 

R. Kidney 
Absolute 1.118 2 0.025 1.111 f 0.022 1.087 f 0.026 1.210 f 0.013 1.139 f0.029 1.280 f 0.036.. 
Relative 3.30 f 0.05 3.37 f0.06 3.62'f 0.21 3.48 f0.03 3.52 f 0.063.87 f 0.09.. 

Liver 
Absolute 14.399 f0.421 13.173 f 0.658 12.870 f 0.428 14.308 f 0.516 13.593 f0.333 15.176 f0.514 
Relative 42.48 f 0.58 39.60lr 1.28 42.51 f l.% 41.10 f 1.40 42.06 f 0.72 45.91 f 1.14 

Lung 
Absolute 1.729 f 0.067 1.622 f 0.070 1.682 f 0.058 1.793 f 0.074 1.585 2 0.048 1.733 2 0.054 
Relative 5.11 f0.19 4.92 f 0.23 5.61 f 0.39 5.16 2 0.25 4.92 f0.18 5.25 f0.13 

R. Testis 
Absolute 1.431 f 0.026 1.402 f 0.022 1.379 f 0.027 1.424 f 0.017 1.322 f 0.032. 1.380 f 0.020. 

'Relative 4.23 f 0.06 4.26 2 0.13 4.57 lr 0.20 4.10 f 0.09 4.09 f 0.094.18 f 0.07 
Thymus

Absolute 0.2702 0.014 0.289 2 0.022 0.279 f 0.019 0.304 2 0.015 0.260 f0.015 0.208 f0.018. 
Relative 0.80 f0.05 0.87 f 0.05 0.93 f0.09 0.87 f 0.04 0.80 f 0.04 0.63 f 0.06. 



IF@rn.de 
n 10 10 10 10 10 10 
Necropsy kudy weight 193 f 3 192 f 5 187 f 3 193 f 4 193 f 3 181 f 4 

Brain 
Absolute 1.765 f 0.025 1.758 f 0.020 1.740 f 0.027 1.750 2 0.013 1.767 f 0.05  1.758 f 0.035 
Relative 9.15 f 0.10 9.20 f 0.16 9.33 f 0.11 9.08 & 0.17 9.17 f 0.14 9.76 f 0.21" 

Hean 
Absolute 0.644 f 0.013 0.591 2 0.022 0.615 f 0.013 0.644 f 0.010 0.615 f 0.0170.619 f 0.021 
Relative 3.33 & 0.06 3.08 f 0.08 3.30 & 0.04 3.34 f 0.05 3.19 f 0.09 3.43 f 0.11 

Absolute 
R. Kidney 

0.631 f 0.017 0.670 f 0.029 0.649 f 0.010 0.670 f 0.016 0.715 f 0.019"" 0.724 f 0.012"" 
Relative 3.27 f 0.06 3.49 f 0.12 3.48 f 0.05 3.46 -c 0.06 3.70 2 0.07''" 4.02 f 0.08"" 

Liver 
Absolute 7.566 f 0.246 7.253 f 0.297 6.921 f 0.136 7.639 f 0.366 7.143 f 0.243 6.894 & 0.208 
Relative 39.12 f 0.83 37.73 k 0.89 37.17 & 0.94 39.37 f 1.26 36.96 f 0.94 38.15 & 0.76 

Lung 
Absolute 1.156 f 0.031b 1.190 f 0.093 1.148 f 0.039b 1.199 f 0.036 1.198 2 0.035 1.154 f 0.030 
Relative 5.99 f 0.16b 6.17 f 0.40 6.13 f 0.19b 6.22 f 0.21 6.20 f 0.16 6.39 +. 0.09 

Thymus 
Absolute 0.229 f 0 . 0 8  0.231 f 0 . 0 9  0.216 2 0 . 0 7  0.212 2 0 .05  0.177 f 0.09"" 0.123 f 0 . 0 5 0 °  

Relative 1.19 f 0.04 1.21 f 0.03 1.16 2 0.04 1.10 f 0.03 0.91 f 0.04''" 0.68 f 0.02"" 

" Significantly different (PSO.05) from the control group by Williams' or  Dunnett's test  
"" PLO.01 

Organ weights and body weights are given in grams; organ-weight-to-body-weightr a t i o s  are given  as mg organ weight/g M y  weight 
(mean f standard error) 

n=9 
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TABLEF3 

Organ Weights and Organ-Weight-to-Bodyweight Ratios for Rats at the  3-Month Interim Evaluation 
in the 2-Year Gavage Study of o-Benzyl-p-Chlorophenol' 

Vehicle Control momg/kg 60 mg/kg 120 mg/kg 

Male 

Necropsy hody weight 
n 10 

343 f 7 
10 

337 * 5 
10 

343 * 7 
9 

3 4 2 k 5  

Brain 

Relative 
Absolute 

5.77 rf: 0.11 
1.971 f 0.021 

5.71 2 0.05 
1.9250.021 

5.55 * 0.10 
1.900 f 0.021. 

5.64 f 0.07 
1.925 f 0.018 

HaIt  

Relative 
Absolute 

3.02 f 0.08 
1.035 2 0.033 

2.% f 0.04 
1.Ooo f 0.021 

3.06 * 0.05 
1.049 f 0.024 

3.06 f 0.10 
1.044 & 0.033 

L.Kidney 

Relative 
Absolute 

3.42 * 0.03 
1.170 2 0.028 

3.56 f 0.04 
1.2012 0.016 

3.59 * 0.04 
1.234 2 0.038 

3.86 f 0.09.. 
1.317 f 0.036.. 

R. Kidney 

Relative 
Absolute 

3.37 f 0.06 
1.155 f 0.032 

3.54 f 0.05 
1.195 f 0.021 

3.52 2 0.04 
1.209 f 0.035 

3.77 * 0.09.. 
1.286 f 0.033.. 

Liver 
Absolute 12.974 f 0.472 12.634 f 0.2% 13.1% f 0.446 13.931 f 0.429 
Relative 37.78 f 0.80 37.45 f 0.74 38.40 f 0.86 40.81 f 1.20. 

Lung 
Absolute 1.988 f 0.049 1.942 f 0.031 2.055 2 0.057 1.973 & 0.082 
Relative 5.82 f 0.18 5.77 2 0.15 6.00 f 0.17 5.78 f 0.22 

Absolute 
R. Testis 

1.514 f 0.026 1.492 f 0.030 1.475 f 0.029 1.538 * o.oub 
Relative 4.43 f 0.07 4.42 0.06 4.30 2 0.08 4.52 2 0.07b 

Thymus 
Absolute 0.320 f 0.008 0.297 f 0.013 0.276 f 0.011. 0.290 2 0.009. 
Relative 0.94 -e 0.03 0.88 2 0.03 0.80 0.03. 0.85 5 0.02. 



Female 
n 10 10 8 9 
Necropsy body weight 198 f 3 198 & 3 194 & 3 191 f 4 

Brain 
Absolute 1.805 f 0.015 1.804 f 0.015 1.769 f 0.019 1.789 f 0.025 
Relative 9.13 f 0.12 9.11 f 0.11 9.11 f 0.13 9.41 f 0.18 

Heart 
Absolute 0.688 f 0.012 0.675 f 0.020 0.654 f 0.015 0.647 f 0.015 
Relative 3.48 f 0.07 3.40 f 0.08 3.37 f 0.09 3.40 2 0.05 

L Kidney 
Absolute 0.729 f 0.011 0.735 & 0.014 0.758 f 0.015 0.776 f 0.017'' 
Relative 3.68 ? 0.05 3.71 f 0.07 3.90 f 0.07'' 4.08 f 0 . 0 5 O "  

R. Kidney 
Absolute 0.724 f 0.012 0.747 f 0.012 0.755 f 0.018 0.797 f 0.018"" 
Relative 3.66 f 0.05 3.77 f 0.05 3.89 f 0.05'' 4.19 f 0.05"'' 

Liver 
Absolute 6.271 & 0.137 6.856 f 0.123" 6.829 f 0.170" 6.617 f 0.175 
Relative 31.71 & 0.76 34.59 f O S o o  35.15 f 0.75''" 34.73 f 0.65"" 

Lung 
Absolute 1.243 f 0.034 1.327 & 0.031 1.319 f 0.024 1.301 f 0.038 
Relative 6.27 & 0.12 6.69 f 0.13 6.79 f 0.12" 6.85 f 0.24" 

Thymu
Absolute 0.236 f 0.009 0.229 f 0.012 0.210 f 0 . 0 5  0.201 f 0.013'' 
Relative 1.19 k 0.05 1.15 f 0.05 1.08 f 0.03 1.05 f 0.06 

" Significantly different (PsO.05) from the control group by Williams' or Dunnett's test 
"" PSO.01 
a Organ weights and body weights are given in grams; organ-weight-to-body-weight ratios are given  as mg organ weight/g body weight 

(mean f standard error). 
n = 8  
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TABLEF4 
Organ Weights and Organ-Weight-to-Body-Weight Ratios for Rats at the 15-Month Interim Evaluation 
in the 2-YearGavage Study of o-Benzyl-p-Chlorophenol" 

Male 
n 

Necropsy body weight 

Brain 
Absolute 
Relative 

Heart 
Absolute 
Relative 

L.Kidney 
Absolute 
Relative 

R. Kidney 
Absolute 
Relative 

Liver 
Absolute 
Relative 

Lung 
Absolute 
Relative 

R. Testis 
Absolute 
Relative 

'Ihymu
Absolute 
Relative 

10 

482 f 15 


2.085 f 0.018 

4.36 f 0.13 


1.168 k 0.039 
2.43 f 0.05 


1.403 f 0.045 

2.91 f 0.05 


1.413 f 0.046 

2.94 f 0.07 


16.539 f 0.875 

34.21 f 1.33 


2.398 f 0.090 

4.99 f 0.17 


1.600 f 0.040' 

3.37 f 0.08' 


0.228 k 0.018 
0.47f 0.03 


10 

508 f 9 


2.097 f 0.019 

4.14 f 0.07 


1.204 f0.020 

2.37 f 0.03 


1.560 f 0.036. 

3.08 f 0.08 


1.558 f0.026. 

3.08 f 0.06 


17.739 f 0.530 

34.99 f 1.06 


2.393 f 0.133 

4.76 f0.35 


1.642 f 0.041 

3.24 f 0.08 


0.202f 0.021 

0.40 f 0.04 


10 

503 f 7 


2.055 f 0.026 

4.09 f 0.04 


1J72 f 0.022 

2.33 2 0.04 


1.546 f 0.049. 

3.07 f 0.08 


1.538 f 0.036. 

3.06 f 0.06 


17.189 f 0.648 

34.18 f 1.25 


2.456 f 0.096 
4.882 0.17 


1.606 f 0.027' 

3.22 2 0.06' 

0.231 f 0.019 

0.46 f 0.04 


9 

501 f 9 


2.078 f 0.023 

4.16 f 0.08 


1.211 f 0.023 

2.42 f 0.05 


1.554 f 0.032.. 

3.11 f 0.04 


1.581 f 0.034*+b' 
3.13 f 0.07b 


16.473 f 0.278 

32.92 f0.33 


2.322 f 0.082 

4.64 f0.14 


1.651 f 0.035 

3.31 f 0.09 


0.194 f 0.018 

0.39 f 0.04 




Female 
n 
Necropsy body weight 

Brain 
Absolute 
Relative 

Hean 
Absolute 
Relative 

L Kidney 
Absolute 
Relative 

R. Kidney 
Absolute 
Relative 

Liver 
Absolute 
Relative 

Lung 
Absolute 
Relative 

Thymu
Absolute 
Relative 

Vehicle Control 

10 

287 f 8 

1.861 f 0.032 
6.51 f 0.19 

0.785 f 0.016 
2.75 f 0.07 

0.890 f 0.018 
3.11 f 0.08 

0.866 f 0.018 
3.03 f 0.08 

9.552 f 0.276 
33.39 f 1.12 

1.601 k 0.035 
5.62 0.23 

0.178 f 0.012 
0.62 f 0.04 

10 

275 f 6 


1903 f 0.020 
6.94 f 0.15 

0.756 f 0.019 
2.75 f 0.07 

0.878 f 0.023 
3.20 f 0.08 

0.868 f 0.027 
3.16 f 0.08 

8.950 f 0.356 
32.55 f 1.05 

1.575 f 0.077 
5.73 f 0.26 

0.127 f 0.007* 
0.47 f 0.034 

9 

274 f 7 


1.883 2 0.025 
6.W -C 0.15 

0.772 f 0.012 
2.83 f 0.05 

0.985 f 0 . 0 2 8 O  

3.60 f 0.0740 

0.981 f 0.036O 

3.57 f 0.070a 

9.583 f 0.500 
34.81 f 1.04 


' 1.653 f 0.072 
6.04 f 0.24 

0.138 2 0.015" 
0.51 f 0.05 

10 

279 f 6 

1.899 f0.018 

6.84 f 0.13 

0.758 f 0.08 
2.73 f 0.05 

0.968 f 0.0244 

3.48 f 0 .0500  

0.945 f 0.0204 
3.39 -C 0.05QQ 

9.346 & 0.246 
33.63 f 1.00 

1.582 f 0.048 
5.70 f 0.20 

0.126 2 0.01540 
0.45 f 0.05O 
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TABLEF!5 
Organ Weights and Organ-Weight-to-Body-Weight Ratios for Rats in the 2-Year  Gavage Study 
of o-Benzyl-p-Chlorophenola 

Vehicle Control 30mgntg 60w m  120mgntg 
. .  . 

Male 
n 23 24 25 24 
Ntkropsy body weight 449 f i 424 f 9. 420 f 9. 414 f 10.. 

Brain 
Absolute 2.160 f 0:016 2.142 f 0.020 2.131 f 0.019 2147 f 0.016 
Relative 4.84 5 0.11 5.11 f 0.12 5.14 f 0.13 5.25 f 0.13. 

H m  
Absolute 1.804 ? 0.039 1.923 f 0.052 1.953 f 0.062 2119 2 0.069.. 
Relative 4.02 f 0.08 4.56 f 0.11.. 4.66 .c 0.12- 5.14 f 0.15.. 

Absolute 
R. Kidney 

1.798 * 0.040 1.888 f 0.053 1.976 f 0.059' 2.135 2 0.080** 
Relative 4.01 f O B 9  4.48 f O . l l *  4.72 f 0.12.. 5.18 2 0.17.. 

Absolute 
Liver 

16.894 r?l 0.382 16.946 f 0.522 17.431 i 0.541 i8.m io m *  
Relative 37.59 2 0.59 40.07 f 1.07 41.67 f 1.16. 45.38 f 1.43.' 

Vehicle Control 120 mgntg 240 mg/kg 

Female 
n 26 29 27 28 
Niciopsy body weight 305 f 5 3 0 6 f 4  3 0 8 2 4  312 f 7 

Brain 
Absolute 1.932 5 0.013 1.935 f 0.013 1.956 f 0.013 1.944 f 0.013 
Relative 6.36 2 0.11 6.36 f 0.07 6.40 f 0.09 6.32 2 0.14 

H h r t  
Absolute 1.169 2 0.020 1.229 f 0.022 1.240 f 0.019. 1.382 2 0.031.. 
Relative 3.85 f 0.09 4.03 f 0.07 4.06 f 0.07 4.45 2 0.06.. 

R. kidney 
Absolute 1.147 f 0.017 1.,203f 0.019 1.239 f 0.018** 1.3i4 -c o.OU)-
Relative 3.78 F 0.09 3.94 f 0.06 4.05 f 0.061. 4.43 f 0.06.. 

Liver 
Absolute 11:781 f 0.475 11.804 2 0.311 11.480 f 0.267 11.933 f 0.319 
Relative 38.80 f 1.70 38.70 f 1.02 37.48 2 0.80 38.33 2 0.59 

l Significantly different (PSO.05) f rom the control group by Will iams '  or Dunnett's tes t  
PSO.01 

a Organ weights and body weights are given i n  grams; organ-weight-to-body-weight ratios are given  as rng organ weight/g body weight 
(mqn 5 standard error). 
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TABLEF7 
Organ Weights and Organ-Weight-to-Bodyweight Ratios for Mice in the 13-Week  Gavage Study 
of o-Benzyl-p-Chlorophenol' 

Male 
n 10 10 8 4 1 
Necropsy body weight 36.3 f 0.7 30.4 f 0.9.. 31.7 f 0.8.. 31.0 f 1.4'. 31.1b 

Brain 
Absolute 0.468 f 0.009 0.444f 0.008. 0.426 f 0.008.. 0.449 f 0.011. 0.435 
Relative 12.94 f 0.36 14.68 f 0.49. 13.47 f 0.38 14.61 k 0.78 13.99 

Heart 
Absolute 0.176 f 0.009 0.149.f 0.007 0.154 k 0.021 0.173 f 0.013 0.104 
Relative 4.86 f 0.28 4.87 f'0.15 4.81 2 0.62 5.57 f 0.34 3.34 

R. Kidney 
Absolute 0.341 f 0.010 0.269 f 0.009.' 0.273 f 0.011.. 0.258 f 0.031.. 0.300 
Relative 9.42 f 0.23 8.85 f 0.21 8.61 f 0.19. 8.28 f 0.70. 9.65 

Liver 
Absolute 2.106 f 0.082 1.%7 f 0.073 2.288 f 0.036 2.588 f 0.085.. 2.988 
Relative 58.02 f 1.83 64.55 f 1.03. 72.52 f 2.39'. 84.05 f 4,251. %.08 

Lung 
Absolute 0.246 f 0.012 0.227 f 0.009' 0.227 f 0.014 0.247 f 0.021 0.236 
Relative 6.77 f 0.25 7.39 f 0.25' 7.13 f 0.38 8.02 f 0.71 7.59 

R. Testis 
Absolute 0.108 f 0.008 0.104 2 0.004 0.100 f 0.012 0.115 f 0.015 0.108 
Relative 2.96 f 0.21 3.42 f 0.14 3.17 f 0.37 3.67 f 0.37 3.47 

'Ihymm
Absolute 0.036 2 0.005 0.032 f 0.003 0.031 f 0.011 0.039 f 0.009 0.064 
Relative 0.99 f 0.11 1.07 f 0;lO 0.97 f 0.36 1.29 f 0.32 2.06 

Female 

Necropsy body weight 
n 10 * 

24.7 f 0.8 24.7 f 0.5 
9 

24.2 f 0.4 
9 

' 24.3 f 1.2 
2 0 

-d 

Brain 
Absolute 0.466 f 0.006 0.447 f 0.005. 0.446 f 0.006. 0.446 f 0.016 -
Relative 18.99 f 0.44 18.15 2 0.40 18.42 f 0.28 18.38 f 0.23 -

Heart 
Absolute 0.125 f 0.006 0.122 f 0.004 0.121 f 0.005 0.123 k 0.004 -
Relative 5.08 f 0.26 4.97 f 0.16 4.99 f 0.17 5.07 & 0.38 -

Absolute 
R. Kidney 

0.174 f 0.009 0.185 2 0.006 0.183 f 0.008 0.188 f 0.005 -
Relative 7.03 f 0.18 7.48 f 0.16 7.52 f 0.28 7.76 f 0.16 -

Liver 

Relative 
Absolute 

51.31 f 1.47 
1.270 5 0.061 

64.98 * 1.44.' 
1.605 f 0.049.' 

70.95 f 1.14.. 
1.721 f 0.042'' 

79.88 f 0.43.. 
1.937 k 0.082" -

-

Absolute 
Lung 

0.183 f 0.009 0.212 f 0.005. 0.200 f 0.007. 0.202 f 0.004 -
Relative 7.43 0.28 8.60 f 0.24. 8.23 & 0.25. 8.33 f 0.54 -

Absolute
Thymu 

0.044 f 0.004 0.046 f 0.003 0.049 f 0.002 0.049 f 0.003 -
Relative 1.76 f 0.14 1.86 f 0.11 2.02 f 0.09 2.01 2 0.20 -

~ ~ ~~~ ~~ ~ ~~ ~~ ~ ~~~ 

l Significantly different (P~0.05)from the control group by Williams' or  Dunnett's tes t.'PSO.01
' Organ weights and body weights are given i n  grams; organ-weight-to-body-weight ratios are given  as mg organ weight/g body weight 

(mean 2 standard error). 

No standard emor calculated due tohigh mortality in this group.


' n e 9  
No measurements taken due to 100% mortality in this group. 



Organ Weight Analyses 

"e 
n 
Necropsy lxdy weight 

Brain 
Absolute 
Relative 

Heart 
Absolute 
Relative 

L Kidney 
Absolute 
Relative 

R. Kidney 
Absolute 
Relative 

Liver 
Absolute 
Relative 

Lung 
Absolute 
Relative 

R. Testis 
Absolute 
Relative 

'Ihymw
Absolute 
Relative 

10 
32.0 f 0.9 

0.455 k 0.05 
14.31 f 0.45 

0.159 f 0.05 
4.960.14 

0.284 f 0.011 
8.89 f 0.25 

0.291 k 0.010 
9.29 f 0.20 

1.467 f 0.058 
45.75 2 0.89 

0.241 k 0.010 
7.73 f 0.25 

0.114 2 0.02 
3.51 & 0.09 

0.043 f 0.02 
1.34 f 0.03 

10 
32.0 f 1.0 

0.461 f 0.05 
14.56 f 0.39 

0.159 f 0.07 
4.97 2 0.12 

0.262 f 0 . 0 5  
8.21 2 0.20 

0.277 f0.05 
8.70 f 0.12 

1.485 f0.038 
46.80 f 1.40 

0.247 f 0.08 
1.11& 0.24 

0.117 f 0.02 
3.68 f 0.08 

0.045 f 0.02b 
1.42 k 0.05b 

10 
31.2 f 0.8 

0.453 f 0.05 
14.61 f 0.42 

0.156 k 0.05 
5.01 f 0.21 

0.252 2 O.ca50 
8.09 f 0.16 

0.273 f 0.08 
8.71 2 0.21 

1.570 f 0.034 
50.51 ? 1 . 2 5 O  

0.249 f 0.08 
8.04 k 0.31 

0.115 2 0.02 
3.69 f 0.09 

0.040f 0.02b 
1.30 f 0.08 

10 
30.2 f 0.4 

0.458 f 0.04 
15.18 f 0.15 

0.145 f 0.04 
4.81 f 0.11 

0.257 f 0.011* 
8.52 2 0.39 

0.269 2 0.012O 
8.91 f 0.39 

1.838 f 0.051°0 
60.82 f 1.55O" 

0.250 f 0.016 
8.21 f 0.53 

0.115 2 0.02 
3.81 f 0.08 

0.039 f 0.03 
1.29 f 0.10 
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TABLEF8 
Organ Weights and Organ-Weight-to-Body-Weight Ratios for Mice a t  the 3-Month Interim Evaluation 
in the %'Year Gavage Study of o-Benzyl-p-Chlorophenol(continued) 

Vehicle Control 120 m@kg 240 m@kg 

Female 
n 10 10 10 9 
Necropsy body weight 27.8 f 1.0 25.8 f 0.4 26.8 f 0.4 27.5 f 0.7 

Brain 
Absolute 0.482f 0.008 0.472 f 0.003 0.476 f 0.004 0.487 f 0.006 
Relative 17.48 k 0.47 18.31 f0.33 17.82 f 0.37 17.74 f 0.35 

Heart 
Absolute 0.137 f 0.008 0.137 f0.003 0.132 f 0.003 0.141 * 0.005 
Relative 4.91 f 0.14 5.30 f 0.11 4.93 f 0.16 5.12 f 0.14 

L. Kidney 
Absolute 0.189f 0.007 0.178 f 0.004 0.186 f 0.004 0.194f 0 . 0 4  
Relative 6.81 f 0.12 6.91 f 0.14 6.94 f 0.18 7.05 2 0.14 

R. Kidney 
Absolute 0.205 f 0.007 0.193 f 0 . 0 4  0.1% f 0.004 0.209 f 0.005 
Relative 7.41 f 0.21 7.49 f 0.15 7.32 If: 0.15 7.62 f0.15 

Liver 
Absolute 1.373 f 0.050 1.328 2 0.034 1.463f 0.028 1.736 f 0 . 0 4 8 " O  

Relative 49.42 f 0.70 51.44f 0.99 54.66 f 1.0200 63.21 k 1.78.O 
Lung 

Absolute 0.272 f 0.022 0.264 f 0.014 0.246 f 0.014 0.269 f 0 . 0 8  
Relative 9.762 0.64 10.24 f 0.56 9.20 f 0.55 9.80 f0.37 

Thymus 
Absolute 0.0562 0.003 0.053f 0.003 0.054 f 0.002 0.051 f 0.003 
Relative 2.04 f 0.09 2.05 f 0.09 2.03 f0.08 1.84 f 0.09 

* Significantly different (P50.05)from the control group by Williams' or  Dunnett's tes t  
* *  PSO.01 

Organ weights and body weights are given in grams; organ-weight-to-body-weight ratios are given  as mg organ weight/g body weight 

(mean f standard error). 

n = 9  
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TABLE IF9 
OqaliIl wf$!i@t§ aWd O ~ a ~ - w e i g B a a - t Q - B ~ y - ~ f $ ! ~ g ~ tffQrM i C Q  at the BS-MQtilth htf$!riIMl~ V b a h ~ ~ i Q l i I lb&D§ 

I n  Uhe 2-Ymtr Gavage Study OB ~-Bel i1l~g.8-p-@8al~r~~~@li1l~~* 

Vehicle Control 120 m& 24Q 5lgn.q 4a-l m m  

Mahi? 
n 10 10 10 10 
Necropsy body weight 51.3 f 0.8 46.3 f 1.90° 45.2 f 1.20° 37.3 f 1.100 

Brain 
Absolute 0.466 f 0.06 0.473 f 0.08 0.469 f 0.08 0.471 f 0.08 
Relative 9.10 f 0.21 f 0.43O 10.46 f 0 . 3 8 0 010.37 12.69 f 0.27O" 

Hean 
Absolute 0.211 f 0 . 0 5  0.183 f O . W o o  0.189 f O . W o o  0.186 2 0.070° 
Relative 0.07 f4.12 5.01 4.01) f 0.14 4.19 f 0.11 f 0.17"O 

L. Kidney 
Absolute 0.407 f 0.014 0.302f 0.014°0 f 0 . 0 1 0 ~ ~0.281 0.245 f O . U W o o  
Relative 0.28 f7.94 6.58 f O . U o o  6.26 f 0.250° 6.63 2 0.320° 

R. Kidney 
Absolute 0.426 2 0.012 0.309 f 0.014°0 0.283 2 0.07"'' 0.265 If 0.09°0 
Relative 0.276.73f8.32 f 0.260° 6.29 f 0 . 2 3 " O  7.13 2 0.190° 

Liver 
Absolute 2.167 2 0.086 1.825 f 0.059 f 0.0551.988 2.305 rt 0.163 
Relative 1.24 f42.12 39.61 f 0.90 1.21 f44.04 62.22 2 5.020° 

Lung 
Absolute 0.377 f 0.0190.289 f O.O1loo  0.30 f 0.014°00.289 rt O.OIOoob 
Relative 7.31 5 0.28 6.35 f 0.38 6.63 f 0.23 7.91 +. 0.38b 

R. Testis 
Absolute 0.122 ? 0.02 0.122 f 0.03 0.119 f 0.02b 0.117 rt 0.02 
Relative 2.38 f 0.032.68 f 0.14O 2.65 f O M o b  3.17 rt O . l l o o  

Thymus 
Absolute 0.061 f 0.005 0.042 f 0.004** 0.039 f 0.003°0b 0.031 +. 0.030° 
Relative 1.18 f 0.09 0.90 f 0.080° 0.88 f 0.05 Ob 0.82 5 0.070° 
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TABLEF9 
Organ Weights and Organ-Weight-to-Bodyweight Ratios for Mice at the 15-Month Interim Evaluation 
in the 2-YearGavage Study of o-Benzyl-p-Chlorophenol(continued) 

Vehicle Control 120 mglkg 240 mglkg 480-

Female 
n 10 10 10 9 
Necropsy body weight 44.9 f 1.8 43.6 f 15 43.8 f 2.1 35.9 f 1.2.. 

Brain 
Absolute 0.493 f 0.007 0.484 f 0.006 0.478 f 0.004 0.485 f 0.007 
Relative 11.20 f 0.57 11.22 f 0.42 11.19 f 0.64 13.61 f 0.32.. 

Heart 
Absolute 0.165 f 0.005 0.156 f 0.004 0.157 2 0.005 0.164 f 0.011 

Relative 3.79 f 0.31 3.61 f 0.15 3.63 * 0.15 4.62 f 0.36. 


L. Kidney 
Absolute 0.267 & 0.010 0.227 f 0.004. 0.243 f 0.009. 0.226 f 0.010** 
Relative 6.13 f 0.56 5.24 f 0.13 5.66 f 0.33 6.34 f0.34 

R. Kidney 
Absolute 0.287'f 0.013 0.240 f 0.006.. 0.253 f 0.010** 0.249 f 0.007.. 
Relative 6.62 f 0.66 5.53 f 0.14 5.88 2 0.34 6.98 5 0.30 

Liver 
Absolute 1.729 f 0.088 1.638 f 0.059 1.893 f 0.064 2.088 f 0.076.. 
Relative 39.89 f 4.21 37.58 f 0.65 43.74 f 1.61 58.39 f 1.%" 

Lung 
Absolute 0.323 f 0.015 0.288 f 0.012 0.297 f 0.019 0.283 f 0.010 
Relative 7.34 f 0.47 6.63 f 0.25 6.89 7.88 f 0.120.47 

Thymus
Absolute 0.055 f 0.005 0.041 f 0.003. 0.043 f 0.004. 0.034 +. 0.003.. 

Relative 1.22 '' 0.09 0.93 f 0.07. 0.99 f 0.07. 0.94 2 0.06. 


l Significantly different (PSO.05) from the control group by Williams' or  Dunnett's test 
* *  PSO.01 
a Organ weights and body weights are given in grams; organ-weight-to-body-weight ratios are given  as mg organ weight/g body weight 

. .(mean f standard error). 
n=9 
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'FABLE G1 
Hematology, Clinical Chemistry, and Urinalysis Data for Rats in  the 13-WeekGavage Study 
of 0-Benzyl-p-Chlorophenol' 

Vehicle Control 30mg/kg 60 m@&! 120mg/kg 240mgkg 480mglkg 

Male 
Hematology 
n 10 9 8 7 10 9 

Hematocrit (%) 
49.0 f 0.6 50.7 2 0.4. 49.3 f 2.3. 50.9 f 1.2 523 & 1.0.. 52.0 f 0.7.. 

Hemoglobin (g/dL) 
15.6 2 0.1 16.1 2 0.2. 15.7 zk 0.7. 16.1 f 0.3 16.4 f 0.3. 16.3 f 0.2. 

Erythrocytes (106/bL) 
9.56 f 0.09 10.03 2 0.10.. 9.57 f 0.46. 10.12 2 0.32 10.55 f 0.32.. 10.19 f 0.13.. 

51.2 f 0.2 
Mean c e l l  volume (fL) 

50.7 f 0.2 51.5 f 0.3 51.1 f 0.3 50.9 L 0.2 51.2 f 0.3 
Leukocytes (103/bL) 

10.59 f 0.75 7.11 2 0.32.. 8.34 f O X b  8.37 f 0.70 8.59 f 0.37 10.32 f 0.61 
Segmented neutrophils (103/fiL) 

1.39 f 0.11 1.08 2 0.09 1.21 f 0.20 1.05 f 0.13 1.42 f 0.26 1.51 f 0.18 
Lymphocytes (103/bL) 

8.92 f 0.70 5% 5 0.34.' 7.93 f 1.01 7.17 f 0.63 7.07 f 0.32 8.69 f 0.54 
Monocytes (103/bL) 

0.05 f 0.02 0.00 k 0.00 0.02 f 0.02 0.01 f 0.01 0.04 f 0.03 0.05 t 0.03 
Eosinophils (103/bL) 

0.22 f 0.04 0.07 5 0.03. 0.16 f 0.03 0.14 f 0.04 0.07 It 0.02.. 0.05 f 0.03.. 
Nucleated erythrocytes(103/bL) 

0.03 f 0.02 0.02 k 0.01 0.34 f 0.34 0.01 f 0.01 0.02 f 0.01 0.01 f 0.01 

Clinical Chemistry 
n 10 9 9 7 10 9 

Blood urea nitrogen (mg/dL) 
27.4 f 0.6 22.7 f 0.5.. 20.9 f 1.1.. 24.6 f 0.4.. 23.4 f 1.3'. 21.7 f 0.6.. 

Creatinine (mg/dL) 
0.58 f 0.02 0.52 f 0.03 0.54 f 0.03 0.54 2 0.05 0.63 f 0.03 0.68 f 0.04. 

Total protein (g/dL) 
6.5 f 0.1 6.4 2 0.1 6.4 f 0.1 6.5 f 0.0 6.4 -C 0.1 6.4 f 0.1 

Albumin (g/dL) 
4.4 2 0.0 4.4 f 0.1 4.2 zk 0.1 4.4 f 0.1 4.6 f 0.0 4.7 zk 0.1.' 

Globulin (g/dL) 
2.1 2 0.1 2.0 f 0.0 2.1 f 0.1 2.1 f 0.0 1.9 f 0.1.' 1.8 f 0.1.. 

N G  ratio 
2.0 f 0.1 2.2 f 0.1 2.0 2 0.1 2.2 f 0.1 2.5 f 0.1.' 2.7 f 0.1** 

Total bilirubin (mg/dL) 
0.4 f 0.0 0.3 2 0.0.. 0.3 f 0.0'. 0.3 f 0.0.. 0.3 f 0.0.' 0.3 f 0.0.. 

73 * 7 
Alanine aminotransferase(IU/L) 

52 f 2. 52 5.. 40 f 21' 47 f 5.. 54 f 2.. 
Aspartate aminotransferase ( I U L )  

140 f 12 95 f 3.. 99 f 7.. 84 2 4.. 89 f 6.. 84 f 3.. 
Sorbitol dehydrogenase (IU/L) 

32 f 3 22 f 1.. 20 f 2.. 19 2 2.. 24 f 4.. 20 f 2. 
Cholinesterase ( I U L )  

809f30 776 f 23 769 2 15 809 f 27 800 f 39 774 f 20 

Urinalysis 
n 10 9 10 7 10 9 

Urine volume (mu16 hr) 
8.2 f 2.1 6.4 -e 1.2 8.8 f 1.8 7.9 f 1.5 7.5 f 1.8 8.5 f 1.7 

Specific gravity 
1.037 f 0.006 1.037 f 0.005 1.033 f 0.005 1.034 f 0.005 1.040 f 0.006 1.035 f 0.006 
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TABLE6 2  
Clinical Chemistry and Urinalysis Data for Rats at the  3-Month Interim Evaluation 
in the 2-Year  Gavage Study of o-Benzyl-p-Chlorophenol' 
-

Vehicle Control 30 mg/kg 60 mg/kg 120 mg/kg 

Male 

n 10 10 10 9 

Clinical Chemistry 

Blood urea nitrogen (mg/dL) 
2 days 17.0 f0.8 18.1 f 0.8 14.8 f 0.7 16.4 f 0.6 
14 days 19.7 f 0.9 15.9 f 0.4** 17.8 f 0.5 18.9 f 1.1 
30 days 15.6 f 0.8 17.6 f 0.7 18.7 f 0.4' 13.2 f 1.1 
60 days 14.6 f 0.8 16.2 f 1.1 15.5 f 1.0 16.2 f 0.6 
13 weeks 18.0 f 1.1 20.8 f 1.5 20.1 f 1.3 16.8 f 1.7 

Creatinine (mg/dL) 
2 days 0.77& 0.12 0.64 f 0.05 0.64 f 0.04 0.64 f 0.03 
14 days 0.72 f 0.10 0.81 f 0.06 0.73 f 0.06 0.63 f0.03 
30 days 0.69 f 0.07 0.66f 0.09 0.60f 0.03 0.68 f0.08 
60 days 0.78 f 0.06 0.92 f 0.08 0.75 f 0.10 0.76 f0.04 
13 weeks 0.66 f 0.05 0.83 f 0.12 0.57 f 0.10 0.61 f 0.12 

Glucose (mg/dL) 
2 days 151 f 5 153 f 6 154 f 6 172 f 7b 
14 days 155 8 156 f 4 156 f 5 162 f 4 
30 days 164 rt 6 173 f 9 159 f 2 188 f 4.. 
60 days 200 f 6 212 f 10 205 f 4 194 f 7 
13 weeks 114 f 4 109 f 4 114 f 4 106f5 

Total protein (g/dL) 
2 days 6.1 f 0.2 5.9 f 0.1 6.1 f 0.1 6.2 f O.lb 
14 days 6.9 f 0.3 6.5 f 0.1 6.7 f 0.1 7.0 f 0.1 
30 days 7.0 f 0.2 7.5 f 0.3 6.8f 0.2 7.7 f 0.2 
60 days 9.2 rt 0.4 9.4 f 0.4 8.7 f 0.3 8.3 f 0.3 
13 weeks 7.2 f 0.2 7.3 2 0.2 7.4 f 0.2 7.2 f 0.2 

Albumin (g/dL) 
2 days 4.4 f 0.1 4.4 f 0.1 4.4 f 0.1 4.6 f O.lb 
14 days 4.2 f 0.2 4.2 f 0.1 4.2 f 0.1 4.3 f 0.1 
30 days 4.2 f 0.1 4.4 f 0.1 4.2 f 0.1 4.5 f 0.1 
60 days 5.4 f 0.2 5.5 f 0.3 5.1 f 0.2 4.9 f 0.2 
13 weeks 4.4 f 0.1 4.4 f 0.1 4.3 f 0.1 4.3 f 0.2 

Globulin (g/dL) 
2 days 1.7 f 0.1 1.5 f0.0 1.6 f 0.1 1.6 fO.lb 
14 days 2.7 2 0.1 2.4 f 0.1' 2.5 f 0.1 2.7 f 0.1 
30 days 2.8 rt 0.1 3.0 f 0.1 2.6 f 0.1 3.2 f 0.1 
60 days 3.8 f 0.3 3.9 f 0.2 3.6 f 0.2 3.4 f0.2 
13 weeks 2.8 2 0.1 2.9 f 0.1 3.0 f 0.1 2.9 f0.1 

A/G ratio 
2 days 2.7 ? 0.1 3.0 f 0.1 2.8 f 0.1 2.9 5 O.lb 
14 days 1.6 f 0.0 1.8 f 0.1' 1.7 f 0.1 1.6 f 0.1 
30 days 1.5 f 0.0 1.5 f 0.0 1.6 f 0.0 1.4 f 0.0 
60 days 1.4 2 0.1 1.4 k 0.1 1.4 f 0.1 1.5 f 0.1 
13 weeks 1.6 f 0.1 1.6 f 0.0 1.5 f 0.1 1.5 f 0.1 

Alanine aminotransferase ( I U L )  
2 days 2 4 2 1  24f1 2321 25 f lb 
14 days 22 2 1c 2321 23 f le 2 5 2 2  
30 days 21 f 1 22 f 2 19 f 1 22 f 1 
60 days 31 f 2 3022 27 f 1 2 6 f 2  
13 weeks 33 f 2 31 f 1 31 f 1 3 0 2 2  



Nematology, Clinical Chemistry and Urinalysis 

Male (continued) 

n 


Clinical Chemistly  (continued) 

Aspartate aminotransferase (IU/L) 
2 days 
14 days 
30 days 
60 days 
13weeks 

Urinalysis 

Creatinine (mg/dL) 

2 days 

14 days 

30 days 

60 days 

13weeks 


Glucose (mg/dL) 

2 days 

14 days 

30 days 

60 days 

13weeks 


Protein (mg/dL) 

2 days 

14 days 

30 days 

60 days 

13weeks 


Volume (mU16 hr) 

2 days 

14 days 

30 days 

60 days 

13weeks 


Specific gravity 

2 days 

14 days 

30 days 

60 days 

13weeks 


Urea nitrogen (mg/dL) 

2 days 

14 days 

30 days 

60 days 

13weeks 


10 


87 f 7 

93 f 6' 

6 0 f 1  

57 f 6 

82 f 3 


34.27 k 4.27 
22.74 f 2.54 
43.97 f 6.32 
70.18 rt 10.94 
123.8 f 15.4 

2 3 2 4  

16 f 2 

2 3 r t 4  

31 f 5 

4 6 r t 4  


54 2 12 

87 f 10 


139 rt 11 

145 rt 18 

160 rt 12 


7.8 2 0.9 
10.2 -c 0.9 
8.5 f 1.1 
6.8 f 1.0 
4.2 f 0.6 

1.090 f 0.003d 
1.080 f 0.004e 
1.083 f 0.003d 
1.094 f 0.002d 
1.078 f 0.009' 

803 f 110 

496 f 59 

670 f 83 

989 f 149 


1463 f 187 


10 


8 6 f 7  

94 f 7 

75 f 9 

53 f 4 

87 f 6 


25.54 f 4.58 
30.58 f 4.23 
45.34 f 5.03 
68.59 f 7.78 
102.9 2 13.2 

22 2 3 

20 2 2 

22 f 3 

2 6 f 3  


43 f 6 


47 f lo' 

80 f 10 


134 f 15 

123f 12 

167 f 19 


10.3 rt 1.5 
11.9 & 0.9 
9.8 f 1.0 
8.1 & 0.8 
5.0 f 0.6 

1.077 f 0.004' 
1.076 f 0.04' 
1.089 f O . W e  
1.083f 0.0" 
1.044 f 0.019' 

60f 78 

425 zk 39 

658 f 61 

807 f 116 


1508 f 188 


10 


73 f 6 

82 f 6' 

58 f 3 

54 f 4 

91 f 7 


25 .80  f 4.09 
22.48 2 3.27 
42.84 f 7.83 
52.86 2 5.81 
108.6 rt 8.8 

20 2 3 

19 2 3 

2 4 f 4  

22 f 2 

40 rt 5 


47 rt 9 

81 rt 10 


160 2 19 

113 f 11 

168 f 23 


8.9 2 1.4' 
11.0 2 0.9 
9.6 f 1.5 
8.1 f 0.8 
6.1 f 0.9 

1.085 f 0 . 0 4 e  

1.083 f 0.004' 
1.082 f 0.002 
1.095 f 0.04g 
1.065 f 0.002h 

592 f 81 

518 f 62 

649 f 120 

657 f 72 


1361 f 122 


9 


78 f Sb 

100 & 15 

61 f 4 

62 f 6 

82 f 3d 


34.95 f 3.59b 
36.99 f 4.40°0 
65.54 f 11.43 
99.99 f 18.64 
123.7 f 13.8d 

29 f 3b 

37 f 700 

42 f 9 

42 f 5 

53 f 8 


92 f 150b 

136 f 14O 

284 f 6000 


198 f 25 

139 f 29 


6.0 f O S b  
7.0 & 0.6O 
6.6 f 1.0 
4.9 f 0.7 
4.2 f 0.8 

1.093 f 0.009 
1.081f0.04 
1.085 f 0.003f 
1.098 f 0.002 
1.075 f O.OOlh 

80 f 70b 

808 f 1020 


1095 2 242 

1418 f 270 

1549 f 235 
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TABLE6 2  
Clinical Chemistry and Urinalysis Data for Rats at the 3-Month  Interim Evaluation 
in the 2-Year Gavage  Study of o-Benzyl-p-Chlorophenol(continued) 

Vehicle Control mmgntg 60mz& 120 mg/kg 

Male (continued) 

n 10 10 10 9 

Urinalysis (continued) 

Urinary uroporphyrin (nmoUmL) 
13weeks 0.071 f 0.012 0.057 f 0.007 0.063 f 0.010 0.051 f 0.012d 

Urinary coproporphyrin (nmol/mL) 
13weeks 0.182 f 0.021 0.179 f 0.036 0.371 f 0.041** 0,379 f 0.039**e 

Urine coproporphyrin (nmol/mg creatinine) 
13weeks 0.137 f 0.017' 0.221 f 0.068 0.348 f 0.027** 0.409 f 0.082**d 

Urine uroporphyrin (nmol/mg creatinine) 
13weeks 0.062 f 0.009 0.064 f 0.014 0.058 f 0.007 0.056 f 0.021d 

Female Vehicle Control 60 mg/kg 120 mg/kg 240 mg/kg 

n 10 10 10 9 

Clinical Chemistry 

B l o o d  urea nitrogen (mg/dL) 

2 days 18.1 f 0.8 17.1 f 1.0 16.7 2 0.9 15.7 f 0.7b 

14 days 16.6 f 0.8 15.1 f 0.5 15.4 & 0.9 15.8 f 0.9 

30 days 17.1 2 0.7 18.0 f 0.6 13.9 f 0.8. 15.3 f 0.7 

60 days 15.0 f 0.8 19.1 f 1.0* 15.1 & 1.0 15.1 f 0.5 

13weeks 17.6 f 1.1 18.0 f 1.2 17.4 f 1.6d 15.6 f 2.2 


Creatinine (mg/dL) 
2 days 0.75 f 0.05 0.66 f 0.05 0.80 f 0.08 0.77 f O.oSb 
14 days 0.81 f 0.05' 0.79 f 0.06 0.78 f 0.07 0.79 f 0.05 
30 days 0.63 2 0.04 0.62 f 0.06 0.74 f 0.04 0.78 f 0.06. 
60 days 0.79 f 0.06 0.74 f 0.03 0.83 f 0.07 0.82 f 0.03 
13weeks 0.57 f 0.07 0.65 f 0.07 0.53 2 O M d  0.53 f 0.11 

Glucose (mg/dL) 
2 days 139 f 4 149 f 5 148 2 5 162 f 5**b 
14 days 144 f 4 155 f 3 145 f 3 150 f 6 
30 days 149 f 3 150 2 3 161 f 4* 164 f 3.. 
60 days 172 2 5 161 f 6 170 f 7 159 f 3 
13weeks 107 f 4 111 f 4 108 f gd 100 f 3 

Total protein (g/dL) 
2 days 5.7 f 0.1 5.9 * 0.2 5.7 f 0.2 6.2 f 0.2b 
14 days 6.3 f 0.1 6.3 * 0.1 6.4 f 0.1 6.6 f 0.1 
30 days 7.0 f 0.1 6.6 2 0.1 6.9 f 0.1 7.1 f 0.2 
60 days 7.5 f 0.2 7.4 f 0.2 7.3 f 0.2 7.6 f 0.1 
13weeks 7.2 f 0.1 7.0 f 0.2 7.1 f O.ld 6.9 f 0.2 
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Hematology, Clinical Chemistry and Urinalysis 

Female (continued) 

n 

Clinical Chemistry  (continued) 

Albumin (g/dL) 

2 days 

14 days 

30 days 

60 days 

13weeks 


Globulin (g/dL) 

2 days 

14 days 

30 days 

60 days 

13weeks 


A/G ratio 

2 days 

14 days 

30 days 

60 days 

13weeks 


Alanine aminotransferase ( I U L )  
2 days 
14 days 
30 days 
60 days 
13weeks 

Aspartate aminotransferase (IU/L) 
2 days 
14 days 
30 days 
60 days 
13weeks 

Urinalysis 

Creatinine (mg/dL) 

2 days 

14 days 

30 days 

60 days 

13weeks 


Glucose (mg/dL) 

2 days 

14 days 

30 days 

60 days 

13weeks 


10 


4.2 f 0.1 
4.1 f 0.1 
4.3 f 0.1' 
4.5 f 0.1 
4.5 f 0.1 

1.6 f 0.1 
2.2 f 0.1 
2.6 f 0.1' 
3.0 f 0.2 
2.7 f 0.1 

2.7 f 0.1 
1.9 f 0.1 
1.7 2 0.1' 
1.6 f 0.1 
1.7 f 0.1 

2 3 f 1  

2 3 f 1  


19 f 1 

2 8 2 2  

2 8 f l  


% f 8  

87 f 7 

67 f 4 

69 f 2 

94 f 7 


26.59 f 4.55 
31.75 f 3.66 
41.78 f 8.63 
51.50 f 7.97 
62.64 2 10.4 

14 f 3 

16 f 2 

22 f 5 

19 f 4 

20 f 2 


10 


4.3 f 0.1 
4.1 f 0.1 
4.2 f 0.1 
4.5 f 0.1 
4.4 f 0.1 

1.6 f 0.1 
2.2 f 0.1 
2.5 f 0.1 
2.9 f 0.1 
2.6 f 0.1 

2.7 f 0.1 
1.9 f 0.1 
1.7 f 0.1 
1.6 f 0.1 
1.7 f 0.1 

24 f 1 

2 5 f 2  
19 f 1 

2 3 f 1  

27 f 1 


85 f 6 

96 f 11 

58 f 2 

61 f 7O 
91 f 5 


15.61 f 1.89' 
22.16 f 3.64 
25.09 f 3.67 
46.79 f 7.75 
62.83 2 11.44 

10 f 1 

14 f 3 

15 2 4 

16 f 3 

2 3 2 3  


10 


4.1 f 0.1 
4.2 f 0.1 
4.2 f 0.0 
4.5 2 0.1 
4.4 f O.ld  

1.6 f 0.1 
2.3 2 0.1 
2.7 f 0.1 
2.9 2 0.1 
2.7 f O.ld 

2.6 f 0.1 
1.9 2 0.1 
1.6 f 0.0 
1.6 f 0.1 
1.7 f O.ld 

24 2 1 

2 5 2 2  

2 0 2 1  

2 5 2 1  

27 f Id 


8 6 2 7  

8 8 f 9  


59 f 2 

67 2 6 

78 f gd 


17.93 f 1.51' 
16.38 f 4.20°0 
33.46 f 8.05 
42.99 f 4.50 
67.15 f 12.89d 

13 f 1 

14 f 2 

17 f 4 

17 f 2 

20 f 2d 


4.6 rt 0.20b 
4.2 2 0.1 
4.3 f 0.2 
4.6 f 0.1 
4.3 2 0.1 

1.6 f O.lb  
2.4 f 0.1 
2.9 f 0.1 
3.0 f 0.1 
2.6 f 0.1 

b2.8 2 0.1 
1.8 f 0.1 
1.5 f 0.10 

1.5 f 0.1 
1.7 f 0.1 

32 f 2"Ob 

30k3 

21 f 2 

2 6 f 3  


2 6 2 1  


I 7  f 7b 

92 f 12d 

61 f 3 

72 f 11 

95 f 6 


27.% f 2.sSe 
18.M f 2.72O 
31.53 f 6.23 
43.04 f 8.40 
46.43 f 7.20 

25 2 200 

12 f 2 

19 f 4 

15 f 2 

15 * 2 
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'rmm6 2  
Clinical Chemistry and Urinalysis Data for Rats at  the 3-Month Interim Evaluation 
En the 2-YearGavage Study of o-Benzyl-p-Chlorophenol(continued) 

Female (continued) 

n 10 10 10 9 

Urinalysis (continued) 

Protein (mg/dL) 

2 days 14 f 1 15 f 2 16 f 2 36 f 5" 

14 days 16 f 1 15 f 2 16 f 3 18 f 4 

30days 2 4 f 4  34 f 21 2 5 2 5  39 f 8 

60 days 22 f 3 u ) f 3  2 6 2 4  3 0 f 6  

13 weeks 17 f 3 21 f 3 u)f Id 21 +. 5 


Volume (mW6 hr) 
2 days 10.6 f 1.8 11.6 f 1.2 11.1 f 1.8 6.4 2 1.0. 
14 days 7.2 f 1.1 9.2 2 1.1 11.3 2 1.5 11.0 f 1.5. 
30days 6.7 f 0.9 10.0 2 1.3 8.4 f 1.4 8.7 f 1.6 
60 days 5.9 f 0.6 6.3 f 0.8 6.2 f 1.2 6.9 f 1.2 
13 weeks 4.6 f 0.6 4.1 f 0.4 5.2 2 0.8d 7.3 f 1.1 

specific gravity 
2 days 1.081 f 0 . m e  1.076 f 0.003' 1.081 f 0.005c 1.075 f O.OOZd 
14 days 1.075 f 0.We 1.072 f 0.003' 1.070 2 0.003 1.060 f 0.006.e 
30days 1.078 f 0.002: 1.072 f 0.0068 1.066 f 0.009 1.068 f o.002d 
60 days 1.096 f 0.011' 1.088 f 0.0058 1.096 2 0.003e 1.073 f O . W e  
13 weeks J 1.063 f 0.0078 1.079' 1. o a k  

Urea nitrogen (mg/dL) 
2 days 471 f 79 413 f 18 499 f 48 713 f 72. 
14 days 597 f 50 390 f 51°C 422 f 76. 414 f 73' 
30 days 844 f 153 542 f 54 655 f 151 615 f 130 
60 days 776 5 108 725 f 138 755 2 76 727 f 142 
13 weeks 900 f 86 915 f 146 1,019 f 168d 725 f 126 

Urinary coproporphyrin (nmoVmL) 
13 weeks 0.113 f 0.014 0.127 f 0.023 0.131 2 0.022e 0.157 f 0.031 

Urinary uroporphyrin (nmol/mL) 
13 weeks 0.031 5 0.005 0.049 f 0.013 0.035 f 0.009 0.038 f 0.009 

Urine coproporphyrin (nmoVrng creatinine) 
13 weeks 0.211 f 0.027 0.240 f 0.054 0.275 2 0.045d 0.367 f 0.060 

Urine uroporphyrin (nmoVmg creatinine) 
13 weeks 0.055 f 0.009 0.094 f 0.028 0.065 2 0.021d 0.0% f 0.025 

* Significantly different (PSO.05) from the control group by Dunn's or  Shirley's test 
* *  PSO.01 
a No measurements were taken for males receiving 240 m o p  or females receiving 30 mag. Mean f standard error; 
A/Gratio = albumin/globulin ratio 
n=10  

n=9 

n=8 

e n=7 
n=6 

8 n = 4  
h n=2
' n=3 
i n = O' n = l  
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Male 

n 10 10 10 7 

Hematology 

Hematocrit (%) 
13weeks 47.1 f 0.6 46.8 f 0.6 46.8 f 0.7 47.4 f 0.4 
39 weeks 52.9 f 0.8 52.3 f 1.1 51.9 f 1.3 50.9 f 0.9 
65 weeks 55.0 f 0.5 54.6 f 0.8b 54.8 f 0.8 53.1 f 1.0 

Hemoglobin (g/dL) 
13weeks 16.1 f 0.3 15.8 f 0.2 15.8 f 0.2 16.1 rt: 0.2 
39 weeks 16.7 f 0.3 16.3 f 0.3 16.1 f 0.4 15.7 & 0 . 3 O  

65 weeks 15.2 f 0.1 15.4 f 0.2b 15.4 f 0.2 14.9 f 0.3 
Erythraytes (106/pL) 

13weeks 9.27 2 0.13 9.04 f 0.10 9.14 f 0.14 9.05 f 0.11 
39 weeks 10.16 f 0.14 10.11 f 0.17 10.14 f 0.15 9.95 f 0.13 
65 weeks 

13weeks 
Mean c e l l  volume (a) 

10.34 f 0.10 

50.7 f 0.2 

10.33 f 0.15b 

51.9 * 0.4O 

10.35 f 0.17 

51.5 f 0.4 

9.85 f 0.u) 

52.6 f 0.40° 
39 weeks 52.1 f 0.6 51.9 f 0.6 51.2 f 0.7 51.0 f 0.5 
65 weeks 53.2 f 0.3 52.7 f 0.4b 53.1 f 0.2 54.0 f 0.2 

Mean ce l l  hemoglobin (pg) 
13 weeks 17.4 f 0.2 j7.5 f 0.1 17.4 f 0.1 17.8 f 0.1 
39 weeks 16.4 f 0.3 16.2 f 0.1 15.7 f 0.1" 15.8 f 0 . 2 O  

65 weeks 14.7 f 0.1 14.9 f O.lb 14.9 f 0.1 15.1 f O . l o o  
-Mean c e l l  hemoglobin concentration (g/dL) 

13 weeks 34.2 f 0.3 33.8 f 0.2 33.7 f 0.4 34.0 f 0.2 
39 weeks 31.5 2 0.4 31.2 f 0.3 30.7 f 0.4 30.9 f 0.3 
65 weeks 27.7 f 0.1 28.3 f 0.3b 28.1 f 0.2 28.0 f 0.1 

Platelets ( ~ o ~ / ~ L )  
13weeks 812.7 f 36.4 786.6 f 25.0 777.0 f 35.3 836.9 f 60.2 
39 weeks 750.5 f 30.4 761.5 20.5 758.2 2 28.8 770.9 f 19.6 
65 weeks 664.4 2 13.2 636.7 f 31.1' 751.4 f 45.2' 688.9 f 16.4d 

13weeks 
Reticulocytes (106/pL) 

0.2 f 0.0 0.2 f 0.0 0.2 * 0.0 0.2 f 0.0 
39 weeks 0.1 f 0.0 0.2 2 0.0 0.1 f 0.0 0.1 f 0.ooe 
65 weeks 0.1 2 0.ob 0.1 f 0.0 0.2 f 0.0 0.2 f 0.0 

Leukocytes (103/pL) 
13weeks 6.41 f 0.37 8.46 f 0.4309 8.66 f 0.630° 8.93 f 0.420° 

65 weeks 
39 weeks 

4.?A f 0.33 
7.06 f 0.47 6.64 f 0.77 

5.49 f 0.66b 4.81 * 0.44 
8.08 f 0.54 

4.17 f 0.54 
8.47 f 0.72 

Segmented neutrophils (103/pL) 
39 weeks 2.58 f 0.27 2.08 2 0.25 2.24 f 0.24 2.50 f 0.52 
65 weeks 1.70 f 0.16 2.29 f 0.55 1.84 f 0.25 1.54 f 0.23 

Lymphocytes (103/pL) 
39 weeks 4.39 f 0.56 4.44 f 0.56 5.71 f 0.39 5.76 f 0.43 
65 weeks 2.43 f 0.34 3.02 f O Z b  2.79 f 0.28 2.44 f 0.40 

Monocytes 
65 weeks 0.04 f 0.01 0.09 f 0.03b 0.06 f 0.05 0.08 f 0.04 

Eosinophils (103/pL) 
39 weeks 0.09 f 0.02 0.12 f 0.02 0.13 f 0.03 0.21 f 0.09 
65 weeks 0.06 f 0.02 0.09 f 0.02b 0.12 2 0.03 0.10 f 0.03 

Nucleated erythrocytes (103/pL) 
39 weeks 0.05 f 0.02 0.01 f 0.01 0.03 f 0.01 0 . 0  f 0 . 0 0  
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TABLEG 3  
Hematology, Clinica11 Chemistry, and Urinalys ;is Da~tafor Rats at the 15-Month Interim Evaluation 
in the 2-Year  Gavage Study of o-Benzyl-p-Chlorophenol(continued) 

Male (continued) 

n 


Clinical Chemistry 

Blood urea nitrogen (mg/dL) 
13 weeks 
39 weeks 
65 weeks 

Creatinine'(mg/dL) 

13 weeks 

39 weeks 

65 weeks 


Glucose (mg/dL) 

13 weeks 

39 weeks 

65 weeks 


Total protein ("L) 

13 weeks 

39 weeks 

65 weeks 


Albumin (g/dL) 

13 weeks 

39 weeks 

65 weeks 


Globulin (g/dL) 

13 weeks 

39 weeks 

65 weeks 


A/G ratio 

13 weeks 

39 weeks 

65 weeks 


Alanine aminotransferase (IU/L) 

Vehicle Control 

10 


20.2 f0.7 

15.2 f0.9 

17.1 f0.7 


0.54 f 0.07 

0.58 f 0.02 

0.60 f0.04 


191 f 11 

163 f 11 

233 f 24 


7.3 f 0.2 

6.6 f 0.3 

6.3 f 0.1 


4.0 f 0.1 

4.2 k 0.2 
3.5 f 0.1 


3.3 f 0.2 

2.4 f 0.1 

2.9 f 0.1 


1.3 f 0.1 

1.7 f 0.1 

1.2 f 0.1 


10 


17.9 f0.8 

18.6 f0.7.. 

15.5 f0.7 


0.53 f0.05 

0.62 f 0.02 

0.55 f 0.03 


167 f 13 

151 f 10 

194 f 20 


6.8 f 0.2 

7.3 f 0.1.. 

6.2 f 0.1 


3.8 f 0.2 

4.6 f 0.1 

3.5 f 0.1 


3.0 f0.1 

2.8 f 0.1. 

. 2.7 2 0.1 

1.3 f 0.1 

1.7 f 0.1 

1.3 f 0.1 


120 mg/kg 

i 


15.9 f 1.5 

19.9 f 1.1.. 

17.7 f0.6 


0.40f 0.08 

0.54 f0.03 

0.60f0.02 


, . 
I . I  
 191'f _ . .  . . . . 

140 f 5 

193 f 15 


7.0 f0.4 

7.2 f 0.1. 

6.0 f 0.1 


3.9 f0.2 

4.7 f ' O . l *  
3.3 f 0.1 


3.0 f0.2 

2.5 f 0.1 

2.7 ? 0.1 

1.3 f0.1 

1.9 f 0.1 

1.2 f 0.1 


10 


221 f 0.9 

18.3 f 0.6. 

15.4 f 0.5 


0.49 f 0.05 

0.52 f 0.03 

0.56 f 0.03 


157 f8. 

138f2 

218 f 20 


7.3 f 0.2 

7.3 f 0.1.' 

6.4 f 0.1 


4.0 f 0.1 

4.7 f 0.11 


3.6 f 0.1 


3.3 f 0.1 

2.5 k 0.1 
2.8 f 0.2 


1.2 f 0.0 

1.9 f 0.1 

1.3 f0.1 


13 weeks 38f3 42 f 7 

39 weeks 40 f 3 3824 


4' f33 

2' f29 


31 f2 

28 f0' 


65 weeks 41 f 3 42 f 7 34f3 

Aspartate aminotransferase (ILJL) 


2.'f29 


62 f 7b 74 f 12 62 f 7 52 f 4
13 weeks 
39 weeks 78 f 5 81 f 8
 2.. 51 f 3' 62 f 


65 weeks 80 f 15 67 f 5 6425 63f4 


Urinalysis 

Creatinine (mg/dL) 
13 weeks 95.8 f 13.4 115:4 f 13.2 122.5 k 12.3 110.9 f 15.1 
39.weeks 119.3 f 11.4 136.1 f 8.8 127.2 fl2.3 135.7 f 4.7 
65 weeks 187.5 f 25.7 172.8 f 15.3 281.7 f 46.0 180.9 f6.5 

Glucose (rng/dL) 

13 weeks 37 f 7 39 f 4 45 f 4 4 0 f 4  

39 weeks 20 f 3 21 f 2 21 f 2 22 f 2 

65 weeks 2623 2322 32 f 3 22 f 2 


I 
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I 


Male (continued) 

I n 

i Urinalysis (continued)

I 


Protein (mg/dL) 
13weeks 
39 weeks 
65 weeks 

Alkaline phosphatase (IUL) 
13weeks 
39 weeks 
65 weeks 

Lactate dehydrogenase (IUL) 
13weeks 
39 weeks 
65 weeks 

N-acetyl-8-glucose aminidase (IUL) 

10 


137 f 13 

163 f 11 

276 f 44 


2 f of 
3 f 0 0  

9 f l b  

17 f 3' 

12 2 1 

14 f 1 


13.8 f 1.2f 
18.5 f 1.4 
20.3 f 1.8b 

6.3 f 0.6 
5.7 f 0.6 
4.9 f 0.5 

1.104 f 0.012f 
1.076 f 0.03f 
1.074 f 0.014' 

1,256 f 118 

1,722 f 134O 

1,814 f 190 


7.60 f 1.2gf 
15.10 k 1.22 
21.90 f 2.38 

0.253 f 0.01740 

0.128 f 0.009 

0.154 f 0.013°0 

0.076 f 0.03  

10 


105 f 18 

157 f 19 

643 k 1180°  


4 f of 
4 f 0 0 0  

13 f 20° 

16 f 2' 

11 2 1 

14 f 2 


12.6 f 2.0' 
13.2 f 1.0 
24.2 f 2.9 

5.1 f 0.4 
6.3 f 0.5 
3.2 f 0.6 

1.099 f 0.013e 
1.091 f O.OOSh 
1.085 f 0.07e 

1,310 f 138 

1,539 f 119 

2,486 f 302 


9.40 f 1.33f 
9.60 f 1.36 

20.40 k 2.12 

0.352 f 0.037°4e 

0.152 f 0.014e 

0.198 fO.OISeo* 

0.085 f 0.OOSe 

7 


113f 24 

150 f 36 

731 f llloo 


4 f @  

5 * 0 0 0  


16 f 20° 


20 f l g  

10 f 2 

3 f 200 


11.7 f 0 . 9  
9.7 f 2.00 

13.0 f 0.80° 

6.0 f 0.6 
5.6 f 0.5 
4.7 f 0.3 

1.092 f 0 . m  
1.075 f 0.Wlh 
1.042 f 0.027' 

1,482 f 181 

1,783 f loSo 

1,974 f 184 


3.67 f 0.33Og 
7.29 2 1.94" 

11.71 f 2.450° 

0.453 k 0.028°0 

0.126 f 0 . m  

0.249 f 0 . 0 1 1 ~ ~  

0.069 f 0.03 

13weeks 

39 weeks 

65 weeks 


Volume (rnU16 hr) 
13weeks 
39 weeks 
65 weeks 

Specific gravity 
13weeks 
39 weeks 
65 weeks 

Urea nitrogen (mg/dL) 
13weeks 
39 weeks 
65 weeks 

Galactosidase (IUL) 
13weeks 
39 weeks 
65 weeks 

Coproporphyrin (nmoVml) 
65 weeks 

Uroporphyrin (nmol/rnl) 
65 weeks 

10 


122 f 17 

129 f 12 

256 f 41 


3 f of 
2 f 0  
7 f l  

17 f gf 

10 f 1 

14 f 1 


18.6 f 4.0f 
18.1 f 3.3 
24.2 f 3.0 

7.0 f 0.8 
6.7 f 0.7 
5.2 & 0.6 

Coproporphyrin (nmoVrng creatinine) 
65 weeks 0.087 f 0.07b 

Uroporphyrin (nmol/mg creatinine) 
65 weeks 0.078 f O . W b  

1.075 f 0.04f 
1.075 f O . m e  
1.071 f O . W h  

1,254 f 147 

1,218 f 130 

1,827 f 238 


12.40 f 3.14f 
14.30 f 1.86 
24.80 f 2.86 

0.141 fO.O1lb 

0.131 f 0.014b 
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TABLE 6 3  
Hematology, Clinical Chemistry, and Urinalysis Data for Rats at the 15-Month Interim Evaluation 
in the 2-Year Gavage Studyof o-Benzyl-p-Chlorophenol(continued) 

Vehicle Control 60msntg 120 mg/kg 240 msntg 

Female 

n 10 10 10 8 

Hematology 

Hematocrit (%) 
13weeks 48.0 f 1.2 45.8 f 0.8 46.1 f 1.2 44.9 5 0.9 
39 weeks 49.1 f 1.1 49.8 f 0.7 49.6 f 0.6 49.3 f 0.9 
65 weeks 53.2 f 0.5 53.5 f 0.6' 51.8 f 0.5' 51.6 rt 1.4' 

Hemoglobin (g/dL) 
13 weeks 15.9 f 0.5 15.1 f 0.2 15.2 rt 0.4 14.8 f 0.3 
39 weeks 15.5 f 0.3 15.2 f 0.1 15.1 f 0.2 15.1 f 0.2 
65 weeks 15.2 f 0.2 15.0 f 0.2' 14.7 f 0.1.' 14.6 f 0.4.d 

Erythrocytes (106/bL) 
13weeks 8.54 f 0.21 8.28 f 0.14 8.20 f 0.22 7.97 f 0.16 
39 weeks 8.74 f 0.21 8.87 f 0.08 8.77 f 0.09 8.76 f 0.12 
65 weeks 9.03 f 0.08 9.09 f 0.12' 8.81 f 0.10' 8.82 f 0.23* 

Mean cell volume (L) 
13 weeks 56.0 f 0.4 55.3 f 0.4 56.0 f 0.4 56.4 f 0.3 
39 weeks 56.3 f 0.4 56.2 f 0.7 56.6 f 0.5 56.1 f 0.7 
65 weeks 59.1 f 0.7 58.9 f 0.4' 59.0 f 0.3' 58.4 f 0.2d 

Mean cell hemoglobin (pg) 
13 weeks 18.6 f 0.1 18.3 f 0.1 18.5 f 0.1 18.6 f 0.1 
39 weeks 17.8 f 0.2 17.1 f 0.1.. 17.3 f 0.1.' 17.2 f O.O** 
65 weeks 16.9 f 0.2 16.5 f 0.1.' 16.6 f 0.1' 16.6 f 0.1' 

Mean c e l l  hemoglobin concentration (g/dL) 
13 weeks 33.2 f 0.3 33.0 f 0.2 32.1 f 1.0 33.1 f 0.2 
39 weeks 31.6 f 0.4 30.5 f 0.4 30.6 f 0.3 30.6 f 0.4 
65 weeks 28.6 f 0.3 28.0 f 0.1' 28.2 f 0.2' 28.4 f 0.2' 

Platelets ( ~ d / p ~ )  
13 weeks 833.3 f 17.4 851.7 f 43.4 837.6 f 24.6 887.1 f 44.6 
39 weeks 604.4 f 83.0 677.3 f 33.6 679.8 f 69.7 805.0 f 27.7. 
65 weeks 650.8 f 18.9 638.3 f 14.5' 583.5 f 81.p 706.9 f 39.0' 

Reticulocytes (106/bL) 
13 weeks 0.2 f 0.0 0.2 f 0.0 0.2 f 0.0 0.2 f 0.0 
39 weeks 0.1 f 0.0 0.1 f 0.0 0.1 f 0.0 0.1 f 0.0 
65 weeks 0.1 f 0.0 0.1 f 0.0' 0.2 f 0.0" 0.2 f 0.0,' 

Leukocytes (103/bL) 
13weeks 6.95 2 0.48 6.34 & 0.48 7.40 2 0.28 6.14 f 0.22 
39 weeks 4.03 2 0.26 5.04 2 0.41 5.55 5 0.66 4.61 5 0.49 
65 weeks 2.90 f 0.29 2.76 f 0.2p 3.19 f 0.53' 2.79 f 0.21d 

Segmented neutrophils (103/bL) 
39 weeks 1.10 f 0.10 1.34 f 0.13 1.35 f 0.20 1.06 f 0.14 
65 weeks 0.87 f 0.09 0.91 f 0.15 0.91 f 0.18 0.91 f 0.1 

Lymphocytes (103/bL) 
39 weeks 2.83 f 0.22 3.63 f 0.44 4.11 f 0.50 3.50 f 0.39 
65 weeks 1.97 f 0.23 1.77 f 0.23' 2.21 f 0.41' 1.79 f 0.15' 

Monocytes (103/bL) 
65 weeks 0.02 f 0.01 0.02 f 0.01c 0.02 f 0.01' 0.02 f 0.01' 

Eosinophils (103/bL) 
39 weeks 0.10 f 0.01 0.07 f 0.02 0.09 f 0.03 0.05 f 0.02 
65 weeks 0.04 f 0.02 0.06 f 0.02' 0.06 f 0.03' 0.07 f 0.02' 

Nucleated erythrocytes (103/bL) 
39 weeks 0.03 f 0.02 0.03 f 0.01 0.03 f 0.01 0.02 f 0.01 
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Female (continued) 

n 

Clinical Chemistry 

Blood urea nitrogen (mg/dL) 

13 weeks 

39 weeks 

65 weeks 


Creatinine (mg/dL) 

13weeks 

39 weeks 

65 weeks 


Glucose (mg/dL) 

13 weeks 

39 weeks 

65 weeks 


Total protein (g/dL) 

13 weeks 

39 weeks 

65 weeks 


Albumin (g/dL) 

13 weeks 

39 weeks 

65 weeks 


Globulin (g/dL) 

13 weeks 

39 weeks 

65 weeks 


A/G ratio 

13 weeks 

39 weeks 

65 weeks 


Alanine aminotransferase ( I U L )  
13 weeks 
39 weeks 
65 weeks 

Aspartate aminotransferase(IU/L) 
13weeks 
39 weeks 
65 weeks 

Urinalysis 

Creatinine (mg/dL) 

13 weeks 

39 weeks 

65 weeks 


Glucose (mg/dL) 

13 weeks 

39 weeks 

65 weeks 


10 


19.7 f 1.0 
20.9 f 0.7 
15.9 f 0.9 

0.59 f 0.07b 
0.61 f 0.02 
0.57 f 0.03 

148 f 6 

150 f 4 

184 f 13 


6.7 f 0.3 
7.6 f 0.1 
6.7 f 0.2 

4.0 f 0.2 
4.9 f 0.1 
3.9 f 0.1 

2.8 f 0.2 
2.7 f 0.1 
2.8 f 0.1 

1.5 f 0.0 
1.8 f 0.1 
1.4 f 0.1 

2 8 f 1  


3 4 f 2  

43 2 5 


61 f 7 

8 0 f 8  


8 4 f 9  


72.88 f 8.32 
71.94 f 7.92 

100.94 f 17.25 

2 6 2 4  

13 f 1 

14 f 2 


10 


20.8 f 1.1 
20.6 f 1.5 
15.9 f O.Sb 

0.52 f 0.05 
0.58 f 0.03 
0.59 f O.OZb 

141 f 3 

135 f 3" 
189 f gb 

7.1 f 0.2 
7.1 f O. loo  
6.4 f 0.2b 

4.2 f 0.1 
4.6 f 0.1 
3.8 f 0.2b 

2.9 f 0.1 
2.5 f O.Oo 
2.6 f O.lb 

1.5 f 0.1 
1.9 f 0.0 
1.5 f O . l b  

27 f 2 

32 f 3 

37 2 5b 


69 f 5 

70 f 6 

80 f l l b  


66.73 f 13.99 
6390 f 6.80 
94.42 f 12.74 

22 f 4 

11 f 2 

13 f 2 


10 


19.8 f 1.6 
21.0 f 0.8 
16.0 f 0 . 9  

0.50 f 0.05 
0.60 f 0.03 
0.57 f O&lb 

151 f 5 

144 f 6 

204 f 24b 

7.0 f 0.2 
7.2 f O. loo  
6.7 f O.Zb 

4.3 f 0.1 
4.6 f 0.1 
4.0 f O.lb 

2.8 f 0.1 
2.6 5 0.1 
2.8 f O.lb 

1.6 f 0.1 
1.8 f 0.1 
1.5 f O.lb 

29 f 2 

32 f 4 

29 f 2b 


74 2 9 

73 f 17O 

64 f gb 


61.70 f 11.46 
68.01 f 8.30 
75.24 f 8.39b 

2 3 k 4  
8 f 2O 

10 f l b  

8 


22.1 f 1.1 
22.9 f 1.3 
16.8 f 0.7 

0.73 f 0.10 
0.70 2 0.04 
0.54 f 0.03 

154 f 5 

134 f 40 

199 f 10 


7.3 f 0.1 
7.1 f O.loo 
6.2 f 0.1 

4.3 f 0.1 
4.6 f 0.1 
3.7 f 0.1 

3.1 f 0.1 
2.5 f 0.0 
2.6 f 0.1 

1.5 f 0.1 
1.9 f 0.0 
1.4 f 0.1 

27 f 1 

27 f l o  


25 f
1 0 0  


67 f 4 

57 f 1 0  


54 f 3QQ 


57.55 f 12.49 
51.43 f 3;75d 
76.10 f 6.Md 

27 f 4 

10 f 2d 

10 -c 2d 
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Hematology, Clinical Chemistry and Urinalysis 

Vehicle Control 3Q wk BBQ mgbg 

n 
Male 

Liver porphyrin (nmol/g liver) 

Liver porphyrin (nmoVg liver) 

65 weeks 

13 weeks 

10 

0.228 f 0.023 

1.549 f 0.175 

10 

0.161 f 0.015 

0.474 f 0.041°0 

10 

0.238 f 0.035 

0.474 f 0.0260° 

9 

0.240 f 0.021 

0.590 f 0.0590°b 

I 

n 
Female Vehicle Control 60 mgkg 

10 10 

Liver porphyrin (nmoUg liver) 

Liver porphyrin (nmoUg liver) 

65 weeks 

13 weeks 0.149 f 0.015 0.111 f 0.009 

0.535 f 0.077 0.444 f 0.041d 

Significantly different (PSO.05) from the control group by Dunn's or  Shirley's test 

a Mean f standard error 
O 0  PSO.01 

n = 9  
' n=8 

n=7 

120 mgkg 
10 

0.131 2 0.020' 

0.428 f 0.043d 

240 mgkg 
10 

0.139 k 0.019 

0.381 f 0.0120' 

I 

I 

I 
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CHEMICAL CHARACTERIZATION AND 
DOSE FORMULATION STUDIES 
PROCUREMENT AND CHARACTERIZATION OF O-BENZYL-~-CHLOROPHENOL' 
o-Benzyl-p-chlorophenol was obtained  from McKesson Chemical Company (Kansas City, MO)  in one lot 
(KM11195), which was used throughout  the studies. Identity, purity, and  stability analyses were  conducted 
by the analytical chemistry laboratory, Midwest Research  Institute (Kansas City, MO), and confirmed by 
the study laboratory. Reports  on analyses performed  in support o f  the o-benzyl-p-chlorophenol studies are 
on file at  the National  Institute o f  Environmental Health Sciences. 

The chemical,  white to pink flakes with a  melting point o f  46.5" to 48" C, was identified a s .  
o-benzyl-p-chlorophenol by infrared, nuclear magnetic resonance, and  ultraviolethisible spectroscopy and 
gas chromatography.  All spectra were consistent with those expected for the structure and with the 
literature spectra o f  o-benzyl-p-chlorophenol,as shown in Figures H1  and H2(SudfZer Standard Spectra). 

The purity was determined by elemental analysis, Karl  Fischer water analysis, nonaqueous  (phenol) . . ' 

titration, and thin-layer chromatography (TLC)and gas chromatography.  Nonaqueous titration was 
accomplished by dissolving samples o f  o-benzyl-p-chlorophenol in N,N-dimethylformamide and  titrating 
with 0.1 N tetrabutylammonium hydroxide. The titration was monitored  potentiometrically with a glass 
indicating electrode and a calomel reference electrode filled with methanolic 1M tetrabutylammonium 
chloride. TLC was performed on silica gel 60 F-254 plates with two solvent systems: 
1) to1uene:methanol:O.l N glacial acetic acid (90:5:5); and 2) hexanexacet0ne:O.l N glacial, acetic acid 
(60:35:5). The plates  were sprayed with 0.4% 2,6-dichloroquinone-4-chloroimideand 10% aqueous sodium 
carbonate and examined with ultraviolet light (254 nm). &Naphthol (1 pL o f  a 10 pg/pL solution  in 
acetone) was used as the reference standard. Gas chromatography was performed .with a  flame ionization 
detector and a nitrogen carrier gas at 70  mL/minute with methylene  chloride as  the.solvent, with two 
systems: 

A) 1%SP-lo00 on 100/120 Supelcoport, 1.8m x 4mm ID, glass, oven temperature program o f  50" C 
for 5 minutes, then progressing from 50" t o  225" C at 10" C per minute, and 
B) 3% SP-2100 on 100/120 Supelcoport, 1.8m x 4mm ID, glass, oven temperature program of  50" C 
for 5 minutes, then progressing from 50" to  250" C at 10" C per minute. 

Elemental analyses for  chlorine were slightly high and  those for carbon and hydrogen were  in agreement 
with the  theoretical values. Karl  Fischer water analysis indicated the presence o f  less than 0.05% water. 
Titration o f  the phenolic group indicated a  purity o f  102.9% f 0.7%. TLC analysis using system 1 
indicated one major spot, two minor  spots, and one trace  spot; using system 2 one major spot,  one minor 
spot, and one trace spot were observed. Gas chromatography using system A resolved a  major peak and 
six impurity peaks, the largest of  which eluted  after the major  peak and had an  area o f  1.6% relative to the 
major peak area. On the basis of mass spectral  and synthesis considerations the impurity was identified as 
o-chloro-p-benzylphenol. The remaining five impurities, which eluted  before the major peak, had a 
combined area o f  1.5% relative to the major peak area. Gas chromatography using system B  indicated a 
major peak and four impurities, the largest o f  which eluted  after the major peak and had an  area o f  1.1% 
relative to the major  peak area. The remaining three impurities, which eluted before the major  peak, had 
a combined area of  0.6% relative to the major peak area. The overall purity was determined t o  be 
approximately 97%. 

Stability studies  were performed with gas chromatography using system B  described for the purity analyses, 
but at a  constant oven temperature of 190"C.  n-Hexadecane was used as  an internal standard. The 
results indicated that o-benzyl-p-chlorophenol was stable  as a bulk chemical when stored  protected from 
light for  2 weeks at temperatures  up t o  25" C. Samples stored at 60" C underwent decomposition. The 



study laboratory stored the bulk chemical at 4" C protected from light. During the 13-week and 2-year 
studies, the stability o f  the bulk chemical was monitored by the study laboratory using gas chromatography 
with system B described for the purity analyses and nonaqueous  titration. Ultraviolet spectroscopy was 
also used to monitor  stability during the 2-year studies. Analyses were performed at the study  laboratory 
four times during the 13-week studies  and nine times during  the 2-year studies; no degradation o f  the study 
material was seen. 

~ ~ P A " l I ' l I O NANID hL4JLYSIS OF DOSE IEi'ORMUILA'lI'lIONS 
The dose formulations  were prepared by mixing o-benzyl-p-chlorophenol with Mazola@ corn oil (CPC 
International, Inc., Englewood, NJ) to give the required  concentrations (Table Hl).  The dose  formulations 
were stored at room temperature in amber glass bottles for up to 2 weeks after the  date o f  preparation. 

Stability analyses o f  40 mg/mL corn  oil solutions were conducted by the analytical chemistry laboratory. 
Gas chromatography was employed using system €3 described in the purity analyses, but with a flow rate o f  
30 mL/minute, eicosane as an  internal standard, andan oven temperature o f  170" C. Stability o f  the dose 
formulation was established for 2 weeks in  the dark atroom temperature and for 3 hours exposed to  air 
and light. 

Periodic analyses o f  the dose formulations o f  o-benzyl-p-chlorophenol were  conducted at  the study 
laboratory and at  the analytical chemistry laboratory using ultraviolet  spectroscopy (2% nm). Dose 
formulations were analyzed at least three times for rats and three times for mice during the 13-week 
studies; all results o f  dose analyses were  within 10% o f  target concentrations (Table H2). Formulations 
were analyzed at least once every 8 weeks during  the 2-year studies;  all dose formulations for rats and mice 
were within 10% of  target concentrations. Results o f  the dose formulation analyses for the 2-year studies 
are presented  in Table H3. Periodic analyses o f  the corn oil vehicle by the study  laboratory demonstrated 
peroxide levels within the acceptable  limit o f  10 mEq/kg. Results of periodic referee analyses performed 
by the analytical chemistry.laboratory indicated good agreement with the results  obtained for both rats  and 
mice (Table H4). 

I 
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TABLEH1 
Preparation and Storage of Dose Formulations in the Gavage Studies of o-Benzyl-p-Chlorophenol 

16-Day Studies . . 13-WeekStudies 2-YearStudies 

Prepahtion 
o-Benzyl-pchlorophenol was Same as 16day studies Same as 16day studies 
dissolved in corn oil by mixing with a 
magnetic stirrer for approximately 
30minutes. 

Chemical Lot Number 
KM11195 Same as 16day studies Same as 16day studies 

Maximum Storage Time 
14 days  from dateof preparation Same as 16day studies Same as 16day studies 

Storage Conditions 
Stored atroomtemperature in amber  Sameas16daystudies Same as 16day studies 
glass bottles 

Study Laboratory 
Battelle Columbus Division Same as 16day studies Same as 16day studies 

Referee Laboratory 
Midwest Research  Institute, Same as 16day studies Same as 16day studies 
Kansas City, MO 



wan& 
14 July 1982 15 July 1982 6 6.3 +5 

12 12.4 +3 
24 24.6 +3 
48 47.1 -2 
% 90.8 -5 

20 August 1982 24 August 1982 6 6.1 +2 
12 11.2 -7 
24 24.6 +3 
48 49.8 +4 
96 97.0 +1 

1982October 	 6 5.7 -68 October 198212 
12 11.1 -8 
24 21.9 -9 
48 47.1 -2 
% 91.7 -4 

Mice 
11March 1983 15 March 1983 	 100 101.2 +1 

130 129.9 0 
160 159.9 0 
200 209.4 +5 

28 March 1983' 	 100 101.5 +2 
130 129.2 -1 
160 160.2 0 
200 199.7 0 

29 April 1983 2 May 1983 	 100 99.9 0 
130 127.2 -2 
160 151.9 -5 
200 189.1 -5 

16 May 1983' 	 1 0  100.2 0 
130 127.2 -2 
160 151.9 -5 
200 197.5 -1 

10 June 1983 14June1983 	 100 104.5 +5 
130 136.8 +5 
160 160.3 0 
200 202.8 +1 

a 	 Rats: Dosing volume = 5 m u g ;  6 mg/mL = 30 mg/kg; 12 mg/mL = 60 mgkg; 24 mg/mL = 120 mgkg; 
48 mg/mL = 240 m a g ;  % mg/mL = 480 rng/kg 
Mice: Dosing volume = 5 m u g ;  100 mg/mL = 500 mgkg; 130 mL&g = 650 mgkg; 160 m u g  = 800 mgkg; 
200 m u g  = 1,OOOmgikg 
Results of duplicate analyses 
Samples taken from the animal room 
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T.ABLEH3 
Results of Analysis of Dose Formulations Administeredto Rats and Mice 
in the 2-YearGavage Studies of o-Benzyl-p-Chlorophenol 

Target Determined % Difference 
Date Prepared Date Analyzed Concentration' Concentrationb from Target 

(mg/mL) (mg/mL) 

Rats 
23 October 198424 October 1984 6 5.8 +3 

12 13.0 -8 
24 24.4 +2 
48 50.0 +4. 

7 November 1984' 6 6.4 +7 
12 12.6 +5 
24 23.5 0 
48 47.7 +I 

11 December 1984 13 December 1984 6 5.8 -3 

12 12.0 0 

24 23.3 -3 

48 47.7 -1 


29 January 1985 1 February 1985 6 5.9 -2 
12 12.1 0 
24 26.0 +8 
48 48.9 +2 

27 March 198529 March 1985 6 6.1 -1 
12 11.9 -1 
24 25.4 +6 
48 49.0 +2 

11April 1985' 6 6.1 -2 
12 12.2 +2 
24 ',25.1 +4 
48 48.7 +2 

23 May 1985 24 May 1985 6 5.8 -4 
12 12.0 0 
24 24.0 0 
48 46.6 -3 

5 June 1985' 6 6.2d +4 
12 12.4 +3 
24 22.7 -5 
48 46.2 -4 

17 July 1985 19 July 1985 6 5.5 -8 
12 11.6 -4 
24 24.1 0 
48 48.1 0 

11 September 1985 12 September 1985 6 6.2 +3 

12 12.4 +4 

24 25.4 +6 

48 50.3 +5 



Rats (continued) 
11September198524 1985' 6.4 +7September 6 

12 10.9 -10 
24 25.3 +5 
48 48.6 +1 

7 November1985 8 November 6 6.1 +11985 
12 11.9 -1 
24 22.5 -6 
48 49.4 +3 

18 November 1985' 6 5.9 -2 
12 12.6 +5 
24 24.0 0 
48 47.6 -1 

31 1985 1986 6 5.5 -8December 2 January  
12 11.4 -5 
24 22.5 -6 
48 45.1 -6 

26 February1986February1986 6.0 027 6 
12 11.5 -4 
24 23.3 -3 
48 44.4 -8 

23 April 1986 24 April 1986 6 6.0 +1 
12. 12.1 +1 
24 23.2 -3 
48 48.1 0 

9 May 1986' 6 6.1 +1 
12 12.1 0 
24 23.3 -3 
48 45.3 -6 

18 June 1986 19 June 1986 6 5.8 -3 
12 12.2 +2 
24 24.6 +3 
48 49.3 +3 

15 August  1986 15 August 1986 6 5.ge -4 
12 11.4 -5 
24 24.6 +3 
48 47.2 -2 

8 October i986 9 October  6 -21986 5.9 
12 12.3 +3 
24 24.2 +1 
48 47.2 -2 

21 October 1985' 6 5.9 -2 
12 12.0 0 
24 24.1 +1 
48 49.0 +2 
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, , I .TABLEH3 
Results of Analysis of Dose Formulations Administered t Rats and Miceo , 	 " 

in the 2-YearGavage Studies of o-Benzyl-p-Chlorophenol(continued) 
I , 

. . 

. .,~ 

' - Target Determined ,% Difference 
Date Prepared Date Analyzed 

, 

Conc&tration ancentration from Target' 	 ' 
, , 	

(mglmL) (mglmL) 
, . , .  , . . .  	 . .I .  

., . .
Mice 

20 November 1984 21 November 1984 	 12 11.6 -3 

24 23.9 -1 

48 46.8 -2 


. .  
5 December 1984' 	 12 11.5 -4 

24 24.7 +3 
48 47.0 -2 

. .29 January 1985 1 February 1985 	 12 1214 +3 

24 25.2 +5 

48 48.2 0 


27 March 1985 29 March 1985 	 12 12.4 +4 
24 24.7 +3 
48 49.1 +2 

23 May 1985 24 May 1985 	 12 12.1 0 
24 24.0 0 
48 48.2 0 

5 June 1985' 	 12 12.2 
I '  

+2 
24 23.1 -4 
48 46.1 -4 

. _- . . . .  
17July 1985 19 July 1985. . .  : 12 . .. 11.6 -4 

.- , '24: .. . 24.0' ' 0 
48 	 48.4 : +'l . . . .  

11 September 1985 12 September 1985 	 12 11.6. .: , 
-3 


24 25.0 +4 '
1 


48 	 51.4 +7 

6 November 1985 8 November 1985 	 12 11.5 -4 

24 22.2 -7 

48 49.5 +3 


18 November 1985' 	 12 12.1 +1 
24 24.5 +2 
48 47.4 -1 

31 December 1985 2 January 1986 	 12 11.6 -3 

24 23.2 -3 

48 45.4 -5 


26 February 1986 27 February 1986 	 12 11.0 -8 

24 22.8 -5 

48 46.8 -2 


.. 
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Mice (continued) 	 . . 

23 April  1986 25 April 1986 	 12 12.2 +1 
24 24.4 +1 
48 48.1 0 

9 May 1986' 	 12 11.6 -3 
24 22.7 -5 
48 52.2 +9 

18 June 1986 19 June 1986 	 12 12.1 +1 
24 24.3 +1 
48 48.1 0 

13 August 1986 1.5 August 1986 	 12 11.9 -1 
24 23.8 -1 
48 47.9 0 

8 October 1986 9 October 1986 	 12 11.9 -1 
24 23.9 -1 
48 46.7 -3 

21 October1986' 	 12 12.3 +3 
24 24.5 +2 
48 48.2 0 

a Dosing volume = 5 m U g ;  6 mg/mL = 30 mg/kg; 12 mg/mL = 60mg/kg; 24 mg/mL = 120 m a g ;  48 mg/mL = 240 mgkg 
Results of  duplicate analyses

' Samplestaken from theanimal mom 
Results o f  quadruplicateanalyses 

e Results o f  triplicateanalyses 
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TABLEH4 
Results of Referee Analysis of Dose Formulationsin the 
2-Year Gavage Studies of o-Benzyl-p-Chlorophenol 

Date Mixed 

Rats 

11 September 1985 

23 April 1986 

Mice 

8 October 1986 

a 	 Dosing volume = 5 m u g ;  6 mg/mL 
Results of  duplicate analyses 

Determined Concentration (me/mL) 
Target Concentrationa Study Referee 

(mg/mL) Laboratoryb Laboratoryc 

12 	 12.4 11.7 2 0.1 
24 	 25.4 23.5 f 0.0 

12 	 10.9 11.8 f 0.0 


6 	 6.0 5.77 k 0.03 

12 	 11.9 12.3 f 0.06 


= 30 mgkg; 12 mg/mL = 60 rngikg; 24 mg/rnL = 120 mgikg 

Results o f  triplicate analyses. Mean ~t:standard deviation 
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TABLE I1 

Ingredients of NIH-07 Rat and Mouse Ration' 


, Ingredientsb 	 Percent by Weight 

Ground #2 yellow shelled corn 24.50 
Ground hard winter wheat 23.00 
Soybean meal (49% protein) . . 

12.00 
Fish meal (60% protein) 10.00 
Wheat middlings 10.00 
Dried skim milk 5.00 
Alfalfa meal (dehydrated, 17% protein) 4.00 
Corn gluten meal (60% protein) 3.00 
Say oil 2.50 
Dried brewer's yeast 200 
Dry molasses 1.50 
Dicalcium phosphate 1.25 
Ground limestone 0.50 
Salt , 0.50 
Premixes (vitamin and  mineral) 

. .  
0.25 

a 	 NCI, 1976; NIH,1978 
Ingredients were ground topass through a U.S. Standard  Screen No.16 before being mixed. 

. 	 . , 

. .TABLEI2 
Vitamins and Minerals in NIH-07  Rat and Mouse Rationa 

Amount 
, <  

Source 

Vitamins . . 

A 5 , 5 0 0 , m  IU Stabilized vitamin A palmitate or acetate 
4,600,m IU .. D-activated animal sterolD3 

2.8 g MenadioneK3 
d-a-Tocopheryl acetate 2 0 , m  IU 

Choline 560.0 g .Choline chloride 

Folic acid 2.2 g 

Niacin 30.0g 

&Pantothenic acid 18.0 g d-calclum pantothenate 


. 	 . .Riboflavin 3.4 g 

Thiamine 

I ,  : 

10.0 g ,. Thiamine mononitrate 

, . . . .

B12 4 , h  c g  

Pyndoxine - 1.7 g Pyndoxine hydrochloride 

Biotin 14O:O mg &Biotin 


Minerals 
Iron 120.0 g Iron sulfate 

Manganese 60.0g Manganous oxide 

Zinc . . 16.0 g Zinc oxide 

Copper .4.0 g Copper sulfate 

Iodine 1.4 g Calcium iodate 

Cobalt - 0.4 g Cobalt carbonate 


. b.	 . , . . .  . .. . .  . .  - . .. . . - ,  . . 

a 	 Per ton (2,OOO Ib) of  finished product 



Nutrient 

Protein (% by weight) 
Crude Fat (% by weight) 
Crude Fiber (% by weight) 
Ash (% by weight) 

Amino Acids (% o f  total diet) 
Arginine 
Cystine 
Glycine 
Histidine 
Isoleucine 
Leucine 
Lysine 
Methionine 
Phenylalanine 
Threonine 
Tryptophan 
w i n e  
Valine 

Essential Fatty Acids (% o f  total diet) 
Linoleic 
Linolenic 

Vitamins 
Vitamin A (IUkg) 
Vitamin D (IUkg) 
a-Tocopherol (ppm) 
Thiamine (ppm) 
Riboflavin (ppm) 
Niacin (ppm) 
Pantothenic Acid (ppm) 
Pyridoxine (ppm) 
Folic Acid (ppm) 
Biotin (ppm) 
Vitamin B12 (ppb) 
Choline (ppm) 

Minerals 
Calcium (%) 
Phosphorus (%) 
Potassium (%) 
Chloride (%) 
Sodium (%) 
Magnesium (%) 
Sulfur (%) 
Iron (PPW

Manganese (ppm) 

Zinc (PPm) 

a P F r  ( P P 4 

Iodine (ppm) 

Chromium (ppm) 

C o b a l t  (PPW 


22.21 f 0.51 
5.73 f 0 . 4  
3.47 f 0.49 
6.45 f 0.25 

1.308 f 0 . m  
0.305 f 0.084 
1.150 k 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 f 0.042 
0.236 f 0.176 
0.676 k 0.105 
1.103 f 0.040 

2.393 f 0.258 
0.280 f 0.040 

9,190 f 2,815 
4,450 f 1,382’ 
37.95 f 9.405 
20.41 2 1.74 
7.92 f 0.87 

103.4 f 26.59 
29.54 f 3.60 
9.55 f 3.48 
2.25 f 0.73 

0.254 f 0.042 
38.45 f 22.01 
3,089 f 328.69 

1.12 f 0.08 
0.91 f 0.05 

0.883 f 0.078 
0.526 f 0.092 
0.313 f 0.390 
0.168 f 0.010 
0.280 2 0.054 
360.5 f 1 0  

92.0 2 6.01 

54.72 f 5.67 
11.05 2 2.50 
3.37 f 0.92 
1.79 f 0.36 

0.681 f 0.14 

21.1-23.5 
4.7-6.5 
2.7-5.4 
6.1-7.0 

1.210-1.390 
0.181-0.40 
1.050-1.210 
0.531-0.607 
0.881-0.944 
1.850-2.040 
1.200-1.370 
0.30&0.69?l 
0.655-1.110 
0.824-0.940 
0.107-0.671 
0.5644.794 
1.050-1.170 

1.830-2.570 
0.2104.320 

4,700-15,(wo 
3,-,m 
22.5-48.9 
17.0-23.0 
6.10-9.0 
65.0-150.0 
23.0-34.0 
5.60-14.0 
1.80-3.70 
0.19-0.32 
10.6-65.0 

2,400-3,430 

0.95-1.27 
0.7H.99 

0.7720.971 
0.380-0.635 
0.2584371 
0.151-0.181 
0.208-0.420 
255.0-523.0 
81.70-99.40 
46.1044.50 
8.090-15.39 

1.524.13 
1.04-2.09 

0.4904.780 

22 

22 

22 

22 


8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 


7 

7 


22 

4 

8 


22 

8 

8 

8 

8 

8 

8 

8 

8 


22 

22 

6 

8 

8 

8 

8 

8 

8 

8 

8 

6 

8 

4 
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TABLEI4 
Contaminant Levels in NIH-07 Rat and Mouse Ration 

Contaminants 
Arsenic (ppm) 

Cadmium (ppm) 


(PPm) 

Mercury ( P P 4  

Selenium (ppm) 

Aflatoxins (ppb) 

NiIrate nitrogen (ppm)b 

Nitrite nitrogen (ppm)b 

BHA (PPmY 
BHT (PPmlc 
Aerobic plate count (CFU/g)d 
Coliform (MPN/g)e 
E. coli (MPN/gP 
Total n i t m a m i n e s  (ppb)g 
N-Nitrosodimethylamine (ppb)g 
N-Nitmpyrrol idine (ppb)g 

Pesticides (ppm) 
a-BHC 

8-BHC 

I-BHC 

6-BHC 

Heptachlor 

Aldrin 

Heptachlor epoxide 

DDE 

DDD 

DDT 

HCB 

Mirex 

Methoxychlor 

Dieldrin 

Endrin 

Telodrin 

Chlordane 

Toxaphene 

Estimated PCBs 

Ronnel 

Ethion 

Trithion 

Diazinon 

Methyl parathion 

Ethyl parathion 

Malathionh 

Endosulfan I 

Endosulfan I1 

Endosulfan sulfate 


Mean & Standard 

Deviationa 


0.75 f 0.16 
0.10 
0.53 f 0.28 

<0.05 
0.34 f 0.09 
c5.0 

14.% f 4.03 
0.30 f 0.59 
2.45 f 1.01 
2.09 f 1.15 

30,498 k 39,611 
16.54 f 50.6 
3.04 f 0.21 
7.22 f 3.01 
6.19 f 3.01 
1.02 f 0.11 

40.01 
50.02 
<0.01 

CO.01 

<0.01 

co.01 

co.01 

eo.01 

40.01 

co.01 

co.01 

40.01 
<0.05 
co.01 
co.01 
co.01 
cO.05 

co.1 
co.2 

co.01 

co.02 

co.05 
co.1 

co.02 
co.02 
0.21 f 0.67 

<0.01 

co.01 

cO.03 


Range 

0.32-1.07 

0.05-1.32 

0.174.48 

6.30-22.0 
<0.10-2.60 
<2.00-5 .00 
c1.004.00 

77&13O,OOO 
<3.00-2400 
<3.004.00 

3.80-16.00 
2.80-15.00 
1.00-1.50 

0.05 - 3.20 

Number of Samples 

22 
22 
22 
22 
22 

22 
22 

22 

22 


'22 
22 
22 
22 
22 
22 
22 

22 
22 

\ 22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
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TABLE 141 

For values less than the limit o f  detection, the detection limit is given for  the mean. 
Sources o f  contamination: alfalfa, grains, and fish meal 
Sources of contamination: soy oil and fmh meal 

d cFu=colony forming  units 
e MPN=most probable number' The lot  milled 17 October 1982 contained 4.0 MPN; all others lots were l e s s  than or equal to the detection limit. 
g values were corrected for percent recovery 

One lot  contained more than 0.50 ppm. 
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EL ANIMAL PROGIPAM: 
ETHBDS 

Rodents used in the Carcinogenesis Program o f  the National Toxicology Program. are produced  in 
optimally clean facilities to eliminate  potential pathogens that may affect study results. The Sentinel 
Animal Program is part o f  the periodic  monitoring o f  animal health that occurs  during the toxicologic 
evaluation of  chemical compounds.  Under this program, the disease state o f  the rodents is monitored via 
serology on sera  from extra (sentinel)  animals in the study rooms. These animals and  the study  animals 
are subject to identical environmental conditions. The sentinel animals come from the  same production 
source and weanling groups  as the animals used for the studies o f  chemical compounds. 

Rats 
At the end o f  the 13-week study, samples  for viral screening  were collected from five male  and five female 
vehicle control rats. These samples were processed appropriately  and submitted t o  Microbiological 
Associates (Bethesda,  MD) for viral titer screening. The following tests were performed on the sera: 

Method o f  Analysis 
Complement Fixation 

RCV (ratcorona virus) 
Sendai 

Hemagglutination Inhibition 
H-1 (Toolan’s H-1 virus) 
KRV (Kilham rat virus) 
PVM- (pneumonia viruso f  mice) 

Time o f  Analysis 

Study termination 

Study termination 


Study termination 
Study termination 
Study termination 

Prior t o  the beginning o f  the 2-year study, blood was collected twice (during two separate quarantine 
screenings) from five male  and five female rats. Serum samples were also collected-from five male  and five 
female rats at  the following intervals: 6, 12, and 18months into the study  and from five male and five 
female high-dose rats at the end o f  the study  (24 months). Blood from  each collection was processed 
appropriately, shipped t o  Microbiological Associates, and  screened for the following: 

Method o f  Analvsis Time o f  Analysis 
Hemagglutination Inhibition L ,. 

H-1 6, 12, 18, and 24 months 
KRV 1st and 2nd quarantines, 6, 12, 18, and 24 months 

ELISA 
Mycoplasma arthritidk 6, 12, 18, and 24 months 
Mycoplama pulmonk 1st and 2nd quarantines, 6, 12, 18, and 24 months 
PVM 1st and 2nd quarantines, 6, 12, 18,and 24 months 
RCV 24 months 
RCV/SDA 
(rat coronavirus/sialodacrydoadenitisvirus) 1st and 2nd quarantines, 6, 12, and 18 months 

Sendai 1st and 2nd quarantines, 6, 12, 18, and 24 months 



Sentinel Animal Pmgmm 2% 

Mice 

At the end o f  the 13-week study, samples for viral screening  were collected from 10 female vehicle control 

mice. These samples were processed appropriately  and submitted to Microbiological Associates  (Bethesda,

MD) for viral titer  screening. The following tests were performed on the sera: 


Method o f  Analvsis Time o f  Analvsis 
Complement Fixation 

LCM (lymphocytic choriomeningitis virus) Study termination 
termination virus MouseStudy adenoma 


ELISA 

MHV (mouse  hepatitis virus) Study termination 

M.pulmonis Study termination 

Hemagglutination Inhibition 

Ectromelia virus Study termination 

GDVII (mouse  encephalomyelitis virus) Study termination 

M W  (minute virus o f  mice) Study termination 

P W  Study termination 

Polyoma virus Study termination 

Reovirus 3 Study termination 

Sendai Study termination 


Prior to the beginning o f  the 2-year study, blood was collected twice (during two separate quarantine 
screenings) from five male and five female mice. Serum  samples were also collected from five males and 
five females at the following intervals: 6, 12, and 18months into the study and from five male and five 
female high-dose mice at the end o f  the study (24 months). In addition, an unscheduled  screening for the 
mouse hepatitis virus was conducted at  about 7 months into the study. Blood from  each collection was 
processed appropriately,  shipped to Microbiological Associates, and  screened for the following: 

Method o f  Analvsis Time o f  Analvsis 

Complement Fixation 


LCM 6, 12, and 18months 

ELISA 

Ectromelia virus 6, 12, 18, and 24 months 
GDVII 6, 12, 18, and 24 months 
Mouse adenoma virus 6, 12, 18,  and 24 months 
MHV 1st and 2nd quarantines, 6, 7, 12, 18, and 24 months 
M.arthridiris 6, 12, 18,and 24 months 
M.pulmonis 1st and 2nd quarantines, 6, 12, 18, and 24 months 
P W  1st and 2nd quarantines, 6, 12, 18,and 24 months 
Reovirus 3 6, 12, 18, and 24 months 
Sendai 1st and 2nd quarantines, 6, 12, 18,  and 24 months 

Immunofluorescence Assay 

EDIM (epizootic  diarrhea o f  infant mice) 6, 12, 18,and 24 months 

LCM 24 months 

MHV 7 months 

Reovirus 3 24 months 




NATIONAL TOXICOLOGY PROGRAM TECHNICAL REPORTS 

PRINTED AS OF DECEMBER 1993 


TR No. 

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 
26.3 
266 

267 
269 
271 
272 

CHEMICAL 

2,3,7,8-Tetrachlorodibenzo-pdioxin(Dermal) 
1,2-Dibromo-3-chloropropane 
Cytembena 
F D  & C Yellow  No. 6 
2,3,7,8-Tetrachlorodibenzo-pdioxin(Gavage) 
1,2-Dibromoethane 
C.I. Acid Orange 10 
Di(2ethylhexyl)adipate 
ButylBenzyl Phthalate 
Caprolactam 
Bisphenol A 
11-Aminoundecanoic Acid 
Di(2-Ethy1hexyl)phthalate 

2,6-Dichloro-p-phenylenediamine 

C.I. Acid Red 14 
Locust Bean Gum 
C.I. Disperse Yellow 3 
Eugenol 
Tara Gum 
D & C Red  No. 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(2-chloro-1-Methylethy1)ether 

Propyl Gallate 
Diallyl Phthalate (Mice) 
Trichlorethylene (Rats and Mice) 
Polybrominated Biphenyl Mixture 
Melamine 
Chrysotile A s b e s t o s  (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 

TR No. 

273 
274 
275 
276 
277 
278 
279 
280 

281 

282 
284 

285 
287 
288 

289 
291 
293 
294 
295 
2% 

298 
299 
300 

301 
303 
304 

305 
306 

307 
308 

309 

310 
31 1 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 

CHEMICAL 

Trichloroethylene (Four Rat Strains) 
Tris(2-ethylhexyl)phosphate 
2-Chloroethanol 
8-Hydroxyquinoline 
Tremolite 
2,6-Xylidine 
Amosite Asbestos 
Crocidolite Asbestos 
HC Red No. 3 
Chlorodibromomethane 
Diallylphthalate (Rats) 
C.I. Basic Red 9 Monohydrochloride 
Dimethyl Hydrogen Phosphite 
1,3-Butadiene 
Benzene 
Isophorone 
HC Blue No. 2 
Chlorinated Trisodium Phosphate 
Chrysotile Asbestos (Rats) 
Tetrakis(hydroxymethy1) phosphonium Sulfate & 
Tetrakis(hydroxymethy1) phosponium Chloride 
Dimethyl Morpholinophosphoramidate 
C.I. Disperse Blue 1 
3-Chloro-2-methylpropene 

o-Phenylphenol 
4-Vinylcyclohexene 
Chlorendic Acid 
Chlorinated Paraffins (C&, 43% chlorine) 
Dichloromethane (Methylene Chloride) 
Ephedrine Sulfate 
Chlorinated Pariffins (C12,60% chlorine) 
Decabromodiphenyl Oxide 
Marine Diesel Fuel and JP-5 Navy Fuel 
Tetrachloroethylene (Inhalation) 
n-Butyl Chloride 
Mirex 
Methyl Methacrylate 
Oxytetracycline Hydrochloride 
1-Chloro-2-methylpropene 

Chlorpheniramine Maleate 
Ampicillin Trihydrate 
1,4-Dichlorobenzene 
Rotenone 
Bromodichloromethane 
Phenylephrine Hydrochloride 
Dimethyl Methylphosphonate 
Boric Acid 
Pentachloronitrobenzene 
Ethylene Oxide 
Xylenes (Mixed) 
Methyl Carbamate 
1,2-Epoxybutane 
4-Hexylresorcinol 
Malonaldehyde, Sodium Salt 
2-Mercaptobenzothiazole 
N-Phenyl-2-naphthylamine 

2-Amino-5-nitrophenol 
C.I. Acid Orange 3 

Q U . S .  GOVERNMENT PRINTING OFFICE: 1994 300-970/00010 
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335 Penicillin VK 384 1,2,3-Trichloropropane 

337 Nitrofurazone 385 Methyl Bromide 

338 Erythromycin Stearate 386 Tetranitromethane 

339 2-Amino-4-nitrophenol 387 Amphetamine Sulfate 

340 Iodinated Glycerol 388 Ethylene Thiourea 

341 Nitrofurantoin 389 W i u m  Azide 

342 Dichlorvos 390 3,3'-Dimethylknzidine Dihydrochloride 
343 Benzyl Alcohol 391 Tris(2chlo~thyl) Phosphate 
344 Tetracycline Hydrochloride 392 Chlorinated Water and Chloraminated Water 
345 Rmrsone 393 W i u m  Fluoride 
346 Chloroethane 394 Acetaminophen 
347 D-Limonene 395 Probenecid 
348 a-Methyldopa Sesquihydrate 3% Monochloroacetic Acid 
349 Pentachlorophenol 397 C.I. Direct  Blue 15 
350 Tribromomethane 398 Polybrominated Biphenyls 
351 p-Chloroaniline Hydrochloride 399 Ti tanene  Dichloride 
352 N-Methylolacrylamide 4an 2J-Dibromo-1-propanol 
353 Z&Dichlorophenol 401 2,$-Diaminophenol Dihydrochloride 
354 Dimethoxane 402 Furan 
355 Diphenhydramine Hydrochloride 403 Resorcinol 
356 Furosemide 4041 5,5-Diphenylhydantoin 
357 Hydrochlorothiazide 405 C.I. Acid Red 114 
358 Ochratoxin A 405 p.-Butyrolactone 
359 8-Methoxypsoralen 407 C . I .  Pigment Red 3 
340 N,N-Dimethylaniline $08 Mercuric Chloride 
351 Hexachloroethane 409 Quercetin 
362 4-Vinyl-1-Cyclohexene Diepoxide 410 Naphthalene 
363 Bromoethane (Ethyl  Bromide) 411 C.I. Pigment Red 23 
364 Rhodamine 6G (C.I.  Basic Red 1) 412 4,4-Diamino-2,2-stilknedisulfonicAcid 
365 Pentaerythritol Tetranitrate 413 Ethylene Glycol 
366 Hydroquinone 414 Pentachloroanisole 
367 Phenylbutazone 415 Polysorbate 80 
368 Nalidixic Acid 416 o-Nitroanisole 
369 Alpha-Methylknzyl Alcohol 417 p-Nitrophenol 
370 Benzofuran 418 p-Nitroaniline 
371 Toluene 419 HC Hellow 4 
372 3.3-Dimethoxyknzidine Dihydrochloride 420 Triamterene 
373 Succinic Anhydride 421 Talc 
374 Glycidol 422 Coumarin 
375 Vinyl Toluene 423 Dihydmumarin 
376 Allyl Glycidyl Ether 425 Promethazine Hydrochloride 
377 o-Chloroknzalmalononitrile 428 Manganese (11) Sulfate Monohydrate 
378 Benzaldehyde 427 Turmeric Oleoresin 
379 2-Chloroacetophenone 431 Benzyl Acetate 
380 Epinephrine Hydrochloride 434 1,3-Butadiene 
381 d-Carvone 443 Oxazepam 
382 Furfural 

These WIT 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 (703-487-4650). Single copies o f  this Technical Report are available  without charge 
(and while supplies last) from the NTP Central Data Management,  NIEHS, P.O.  Box 12233, MD AO-01, Research Triangle  Park, NC 
27709. 
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