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NOTE TO THE READER 

These studies are designed and conducted to characterize and evaluate the toxicologic potential, 
including carcinogenic activity, of selected chemicals in laboratory animals (usually two species, rats 
and mice). Chemicals selected for testing in the NTP Carcinogenesis Program are chosen primarily on 
the bases of human exposure, level of production, and chemical structure. Selection per se is not an 
indicator of a chemical's carcinogenic potential. Negative results, in which the test animals do not have 
a greater incidence of cancer than control animals, do not necessarily mean that a test chemical is not a 
carcinogen, inasmuch as the experiments are conducted under a limited set of conditions. Positive 
results demonstrate that a test chemical is carcinogenic for animals under the conditions of the test and 
indicate that exposure to the chemical has the potential for hazard to humans. The determination of 
the risk to humans from chemicals found to be carcinogenic in animals requires a wider analysis which 
extends beyond the purview of this study. 

Although every effort is made to prepare the Technical Reports as accurately as possible, mistakes 
may occur. Readers are requested to identify any mistakes so that corrective action may be taken. 
Further, anyone who is aware of related ongoing or published studies not mentioned in this report is 
encouraged to make this information known to the NTP. Comments and questions about the National 
Toxicology Program Technical Reports on Toxicology and Carcinogenesis Studies should be directed 
to Dr. J.E. Huff, National Toxicology Program, P.O. Box 12233, Research Triangle Park, NC 27709 
(919-541-3780). 

These NTP Technical Reports are available for sale from the National Technical Information 
Service, U.S. Department of Commerce, 5285 Port Royal Road, Springfield, VA 22161 (703-487
4650). Single copies of this Technical Report are available without charge (and while supplies last) 
from the NTP Public Information Office, National Toxicology Program, P.O. Box 12233, Research 
Triangle Park, NC 27709. 

Special Note: This Technical Report was peer reviewed in public session and 
approved by the NTP Board of Scientific Counselors' Technical Reports Review 
Subcommittee on February 28, 1983 [see pages 9 and 10]. Thereafter, the NTP 
adopted the policy that the experimental data and laboratory records from all NTP 
Toxicology and Carcinogenesis Studies not yet printed and distributed would be 
audited. [A summary of the data audit is presented in Appendix P.] Consequently, 
printing and distribution of this Technical Report have been delayed and the format 
differs from that of Technical Reports peer reviewed more recently. The categories of 
evidence of carcinogenicity adopted by the NTP in June 1983 were not used to 
evaluate these data. 
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CHLOROBENZENE 


Cl 

© 

CHLOROBENZENE 

CAS NO. 108-90-7 

Mol. Wt. 112.56 

ABSTRACT 

Toxicology and carcinogenesis studies of chlorobenzene (monochlorobenzene, >99% pure) were 
conducted by administering the test chemical in corn oil by gavage to groups of 50 male and 50 female 
F344/N rats and 50 female B6C3Ft mice at doses of60 or 120 mg/ kg. Groups of50 male B6C3F1mice 
received 30 or 60 mg/ kg. Chlorobenzene was administered five times 'per week for 103 weeks. Groups 
of 50 rats and 50 mice ofeach sex received corn oil by gavage on the same schedule and served as vehicle 
controls, and additional groups of 50 rats and 50 mice of each sex served as untreated controls. The 
chlorobenzene doses were chosen on the basis of 90-day studies, in which doses 2-fold or greater in 
excess of the doses used in the 2-year study caused death, hepatocellular necrosis, renal tubular injury, 
thymic necrosis, or lymphoid or myeloid depletion of bone marrow, spleen or thymus. 

Mean body weights of dosed rats and mice were essentially the same or greater than those of the 
controls during the 2-year studies. Survivals of low dose male rats, dosed female rats, dosed male mice, 
and dosed female mice were not adversely affected by administration of chlorobenzene. Survival of 
high dose male rats in the 2-year study was significantly (P=0.033) lower than that of the vehicle 
controls. No chlorobenzene-induced toxic lesions responsible for this reduction in survival were 
observed. Based on the prechronic results and on the above data, the doses used in the 2-year study 
were considered to be adequate for carcinogenicity testing. 

Male rats dosed with chlorobenzene exhibited a significant (P<0.05) increase in the incidence of 
animals with neoplastic nodules of the liver (overall incidences: untreated control, 4/50 (8%); vehicle 
control, 2/50 (4%); low dose, 4/49 (8%); high dose, 8/49 (16%)). Increased incidences of hepatocellular 
carcinomas in male rats or of neoplastic nodules or hepatocellular carcinomas in female rats were not 
observed. No increased tumor incidences were observed in female rats or in male or female mice. 

Under the conditions of these studies, chlorobenzene administration increased the occurrence of 
neoplastic nodules of the liver in high dose ( 120 mg/ kg/ day) male F344/ N rats, providing some but not 
clear evidence of carcinogenicity of chlorobenzene in male rats. Carcinogenic effects ofchlorobenzene 
were not observed in female F344/N rats or in male or female B6C3F1 mice. 
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SUMMARY OF PEER REVIEW COMMENTS 

ON THE TOXICOLOGY AND CARCINOGENESIS 


STUDIES OF CHLOROBENZENE 


On 28 February 1983, the draft Technical Report on the toxicology and carcinogenesis studies of 
chlorobenzene received peer review by the National Toxicology Program Board of Scientific Counse
lors' Technical Reports Review Subcommittee and associated Panel of Experts. The review meeting 
began at 9:00 a.m. in the Conference Center, Building 101, South Campus, National Institute of 
Environmental Health Sciences, Research Triangle Park, North Carolina. 

Dr. Scala, a principal reviewer of the technical report on the carcinogenesis studies of chloroben
zene, agreed with the conclusion that chlorobenzene administration increased the occurrence of 
neoplastic nodules ofthe liver in male F344/N rats. He stated that the extrapolation to humans of the 
effects of chlorobenzene as comparable to benzene, based on structure and rodent toxicity, was 
speculation, and suggested that the comments in the discussion section be designated as such. Dr. W. 
Kluwe said that in view of the NTP findings, together with other reports indicating that some of the 
prechronic toxicology of chlorobenzene is similar to that of benzene, the statements as included should 
remain in the report. Dr. Scala agreed as long as the discussion is labeled as speculation. 

As a second principal reviewer, Dr. Yore agreed with the conclusions. She found the rationale for 
dose selection for the long term studies both informative and well written, and thought the discussion 
on the metabolism of chlorobenzene was nicely done. 

As a third principal reviewer, Dr. Van Ryzin agreed in general with the conclusions. He said the 
evidence for carcinogenic activity was not strong. being based on significant increases in neoplastic 
nodules in male rats at the high dose only. He stressed the decrease observed in carcinomas in male rats 
as well as the equivocally significant results when neoplastic nodules and carcinomas were combined. 
In response, Dr. Kluwe, NTP. said the final conclusion already indicates that neoplastic nodules of the 
liver were increased in high dose male rats only. 

Dr. Van Ryzin questioned whether the maximum tolerated doses were achieved. He suggested that 
the finding of a renal tubular cell adenocarcinoma in a high dose female rat and transitional cell 
papillomas of the urinary bladder in a low and high dose male rat might be emphasized because of their 
rarity and low historical control incidence [see pages 36 and 50]. 

In discussion from the floor, Dr. C. R. Stack, Chlorobenzenes Program Panel of the Chemical 
Manufacturers Association, said her group questioned the analogy drawn between chlorobenzene 
toxicity and benzene toxicity. She asked that the Chlorobenzenes Program Panel have the opportunity 
to provide written comments on the report subsequent to the meeting. Dr. Moore said that comments 
would be welcomed and requested that these be received within 30 days. [None were received.] 

Dr. Scala moved that the technical report on chlorobenzene be accepted with revisions discussed. 
Dr. Elashoff seconded the motion and the report was approved unanimously by the Peer Review 
Panel. 

Chlorobenzene 10 
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Cl 

© 

CHLOROBENZENE 

CAS NO. 108-90-7 

Mol. Wt. 112.56 

General 
Chlorobenzene {synonyms: monochloroben

zene, chlorobenzol, phenyl chloride, benzene 
monochloride) is a colorless, volatile liquid 
under standard environmental conditions (vapor 
pressure= 11.8 mm Hg at 25°C, 760 mm Hg). It 
is used primarily as a solvent {e.g., resins, dyes, 
pesticides, and perfumes), a degreasing agent, 
and a chemical intermediate, particularly in the 
synthesis of nitrochlorobenzenes (Fishbein, 
1979; Kirk..Qthmer, 1964; NIOSH, 1981). 
Although still considerable, estimates of the 
yearly production volume of chlorobenzene in 
the United States indicate declining use in recent 
years, due to the reduced demand for organo
chlorine pesticides utilizing chlorobenzene as an 
intermediate (NIOSH, 1981; USITC, 1981). 

..I!!!:. Volume of Production <Kg) 

1976 170 .. 106 

1977 148 )( 106 
1978 134 )( 106 

1980 128 x 106 (about 142,000 tons) 

The American Conference of Governmental 
Industrial Hygienists (ACGIH) has adopted a 
threshold limit value-time weighted average 
(TLV-TWA) of75 ppm(350 mgfm3; l ppm=4.6 
mg/ m3) for chlorobenzene in air, and the Occu
pational Safety and Health Administration 
(OSHA) has similarly set the permissible expo
sure limit (PEL) at 75 ppm (Deichmann, 1981). 
Maximum recommended concentrations of 
chi oro benzene in air are 43 ppm in Czechoslova
kia and 10 ppm in the Soviet Union (ACGIH, 
1979). 

Acute Effects 
Oral LDso values in mice, rats, rabbits, and 

guinea pigs were reported to be 1.44, 2.29, 2.25, 
and 5.06 g/ kg, respectively, while an intraperito
neal LDso valueof0.515 ml/kg(approximately 
570 mgj kg) was reported in rats (Deichmann, 
1981). Single intraperitoneal injections of 
chlorobenzene caused hepatocellular and renal 
tubular necrosis or degeneration in rats and mice 
(Cameron et al., 1933; Reid, 1973). 

Rimington and Ziegler ( 1963) reported that 
ll40 mg/ kg/ day of chlorobenzene by gavage 
(duration of treatment unspecified) increased 
urinary uroporphyrin, coproporphyrin and por
phobilinogen concentrations, and caused en
largement, severe necrosis and fatty degenera
tion of the liver. Consistent with a speculated 
disruption of liver heme metabolism, Ariyoshi et 
al. (1975) found that chlorobenzene at doses 
ranging from 125-1000 mg; kg/ day (per os} for 3 
days increased hepatic ALA-synthetase activity 
in rats, although hepatic microsomal protein 
and cytochrome P-450 concentrations were 
reduced. 

The failure of (mono)chlorobenzene to induce 
hepatic microsomal drug metabolism contrasted 
sharply with the effects of a series of polychlori
nated benzenes (p-dichlorobenzene, 1,3,5-tri
chlorobenzene, 1 ,2,4,5-tetrachlorobenzene, pen
tachlorobenzene, and hexachlorobenzene) in the 
studies of Ariyoshi et al. (1975). Carlson and 
Tardiff (1976) similarly found no increase in 
hepatic cytochrome P-450 concentration and no 
reduction in hexobarbital sleeping time in male 
rats receiving up to 800 mg/ kg/ day of chi oro
benzene for 14 days, again in sharp contrast to 
the hepatic effects of the di-, tri- and hexachloro-
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benzenes. Liver weight and hepatic UDP
glucuronyl transferase activity were increased, 
but hepatic glucose-6-phosphatase activity and 
cytochrome P-450 concentrations were decreased 
by the 800 mg/ kg/ day dose (Carlson and Tar
diff, 1976). These two reports indicate major 
differences in biological response to the mono
and polychlorinated benzenes, specifically that 
monochlorobenzene is not a general inducer of 
hepatic microsomal drug metabolism. 

Subchronic Effects 
Several animal studies have shown that pro

longed oral or inhalation exposures to chloro
benzene produce injury to the liver, kidney, and 
hematopoietic system (see Table 1). Inhalation 
exposures to chlorobenzene, benzene, or 1,2,4
trichlorobenzene all produced leukopenia in the 
study of Zub ( 1978), and the hematologic effects 
were confirmed histologically by a reported 
decrease in "erythro-leuko-thromboblastic cells" 
in the marrow of the long bones. 

Another study reported "inhibitions" of eryth
ropoiesis, thrombocytosis, and mitotic activity 
in bone marrow in male rats given 0.01 or 0.1 
mg/ kg/ day chlorobenzene by gavage for 9 
months (Varshavskaya, 1967). A dose of 0.001 
mg/ kg/ day was reportedly without toxic effects. 

In an unpublished study, chlorobenzene 
administered during organogenesis to pregnant 
F344 rats (days 6-15 of gestation) or New Zea
land white rabbits (days 6-18 of gestation) by 
inhalation at 0 (control), 75, 210, or 590 ppm 
reportedly caused no increase in congenital mal
formations (Hayes et al., 1982). Because of 
higher than expected occurrences of unusual 
malformations in both control and chloroben
zene-treated litters of rabbits, an additional 
study was performed in this species at 0, 10, 30, 
75, or 590 ppm; teratogenic effects were not 
observed (Hayes et al., 1982). 

Metabolism 
The classic studies of R.T. Williams and col

leagues (Azouz et al., 1950; Parke and Williams, 
1955; Smith et al., 1950) have indicated that 
approximately 30% of an oral dose of chloro
benzene is excreted by the lungs as unchanged 
compound in rabbits, and that the urinary 
metabolites of chlorobenzene consist of syn
thetic conjugates (approximately 25% glucuron
ides, 27% ethereal sulfates, 20% mercapturic 
acids), catechols (27%), and phenols (3%). The 
major urinary products are p-chlorophenyl
mercapturic acid and the mono glucuronide and 

ethereal sulfate conjugates of 4-chlorocatechol. 
p-Chlorophenol and 3,4-dihydro-3,4-dihydroxy
chlorobenzene were minor metabolites. p-Chlo
rophenylmercapturic acid and phenolic metabo
lites of chlorobenzene have been detected in the 
urine of rats as well (Gillham and Young, 1968). 

Using 14C-chlorobenzene, Smith et al. (1972) 
reported that rabbits excreted 20% ofthe admin
istered dose in urine, 2.5% in feces, and retained 
I% in the carcass (the animals were treated twice 
daily with 500 mg 14C-chlorobenzene for 4 days, 
and excreta were collected during dosing and for 
3 days thereafter). These authors speculated that 
the radioactivity not accounted for in urine, 
feces, and carcass, approximately 77% of the 
administered dose, was excreted via the lungs. 
The distributions of urinary metabolites in the 
study of Smith et al. (1972) were similar to those 
described in the preceding paragraph. Smith et 
al. (1972) speculated that the metabolites arose 
from the initial formation of an arene oxide 
intermediate, as indicated in Figure I. 

Biochemical and Subcellular Effects 
Brodie and colleagues have postulated that a 

chemically reactive metabolite is formed in vivo 
from several aromatic organohalide com
pounds, including chlorobenzene, and that such 
a reactive intermediate could be the cause of the 
commonly observed liver necrosis (Brodie et al., 
1971). Further studies by this group demon
strated in both rats and mice that a metabolite of 
chlorobenzene, possibly the arene oxide inter
mediate, bound irreversibly to macromolecules 
(e.g., proteins) in the kidney, liver, and lung 
(Reid, 1973; Reid et al., 1973). Since the micro
somal enzyme inducer phenobarbital enhanced 
both binding and toxicity, while the microsomal 
enzyme inhibitor piperonyl butoxide reduced 
both of these effects, chlorobenzene appeared to 
be oxidized by liver enzymes to a toxic, 
chemically reactive product, ostensibly an arene 
oxide. More definitive studies have been con
ducted with the structurally similar chemical 
bromobenzene, for which it has been demon
strated that conjugation of a reactive metabolite 
(an arene oxide) with glutathione is a detoxifica
tion reaction (Jollow and Smith, 1977). The 
reactive bromobenzene metabolite appears to 
interact with endogenous, cellular reduced glu
tathione in preference to other cell macromole
cules; irreversible binding to cell structures and 
acute liver toxicity occur only when glutathione 
has been substantially depleted (J ollow and 
Smith, 1977). Although similarities in the 
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TABLE I. TOXIC EFFECTS FROM LONG~TERM EXPosuJiE·-yo~ CutoROBENZENE 

Species 

Rats 

Rats 

Dogs 

Rats 
and 
Rabbits 

Rats, 
Rabbits, 
Guinea 
Pigs 

Mice 

Dose 

144 or 288 
mg/kg/d; 
(gavage) 
376 mg/kg/d 
(gavage) 

250 mg/kg/d 
(oral) 

272.5 mg/ kg/ d 
(capsule) 

75 or 250 ppm 
(inhalation) 

475 ppm 
(inhalation) 

1,000 ppm 
(inhalation) 

2.5 mg; liter 
(544 ppm) 
(inhalation); 
0.1 mg/ liter 
(22 ppm) 
(inhalation) 

Duration 

5d/wk x 192 d 

5d/wk x 192 d 

93-99 d 

up to 92 d 

7hrId, 5d/ wk 
x 24 wks 

7hr/d, 5d/wk 
x44d 

7hr/d, 5d/wk 
x44d 

7hr/d x 3wk 

7hr/d x 3mo 

Effects 

Increased liver and kid
ney wts; "pathologic" 
liver effects 
Increased liver and 
kidney wts; hepatic cirr
hosis, focal liver necro
sis, decreased spleen wt 

Increased liver and kid
ney wts, no histopath
ological changes 

Death in 4/8 treated dogs 
in 3 wks; histopatho
logical changes in liver, 
kidney, gastrointestinal 
tract, and hematopoietic 
system; increase in 
immature circulating 
leukocytes 

No deaths or changes in 
body wt gains, increased 
liver and kidney wts at 
250 ppm; renal tubular 
regeneration in rats; 
transient hematologic 
changes in rats 

Liver, kidney, lung 
lesions, increased liver 
wt in guinea pigs. 
Liver, kidney, and lung 
lesions in all species 

Mortality, wt loss, 
fatty degeneration of the 
liver, and leukopenia. 
Leukopenia 

Reference 

Deichmann, 
1981 

Knapp eta!., 
1971 
(abstract) 

Knapp et al., 
1971 
(abstract) 

NIOSH, 1977 

Deichmann, 
1981 

Zub, 1978 
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Figure 1. Metabolism of Chlorobenzene 

metabolism and acute toxic effects of chloro
and bromobenzene suggest a similar relation
ship for chlorobenzene and hepatic glutathione, 
confirming studies with chlorobenzene have not 
been reported. 

Genetic Toxicity 

Additions of 0.05 or 0.1 ml of chlorobenzene 
to liquid suspension cultures of Actinomycetes 
antibioticus-400 were reported to cause concen
tration-dependent increases in the number of 
revertants (back-mutations; Keskinova, 1968). 
The chlorobenzene was identified as ..pure". 
Lawlor et al. ( 1979) reported in abstract form 
that chlorobenzene was not mutagenic in Salmo
nella typhimurium strains T A98, TAIOO, 
TA1535, TA1537, or TAIS38, with or without 
the addition of an S9 fraction from the liver of 
Aroclor 1254®-treated rats, and did not produce 
DNA damage in E. coli strains WP2 uvr A+ 
rec A+ or WP100 uvr A-recA-, or S. typhi
murium strains TA1978 uvr B+ or TA1538 uvr 

· B-. Doses and response rates were not pro
vided. There was also no evidence of chloroben
zene mutagenicity in S. typhimurium strains 
TA98, TAtOO, TA1535, or TA1537, with or 
without metabolic activation as reported by a 

second group (NTP, 1982; see Appendix K). 
Because of the conflicting reports of mutagenic 
potential in bacterial systems and the lack of 
study in non-bacterial systems, no firm conclu
sion can currently be made regarding the gena
toxic potential of chlorobenzene•. 

Rationale for Testing 
Chlorobenzene was selected for testing in the 

Bioassay Program because of its relatively large 
volume of production, the lack of prior chronic 
(more than 1 year of exposure in rodents) toxic
ity testing, and because of its detection in drink
ing water supplies (Dowty et al., 1975). 

*The National Toxicology Program (NTP) is 
aware that the Chlorobenzene Producers 
Association, under the auspices of the Chemi
cal Manufacturers Association, has proposed 
to the U.S. Environmental Protection Agency 
a Voluntary Health Effects Test Programfor 
Chlorobenzenes. As a part of this program 
monochlorobenzene will be tested for poten
tial to induce DNA repair(unscheduled DNA 
synthesis) and neoplastic transformation in 
rat liver cells in vitro (personal communica
tion, Dr. C. Stack, Chemical Manufacturers 
Association). 
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II. MATERIALS AND METHODS: CHEMICAL ANALYSES 

CHEMICAL ANALYSES 

Chlorobenzene was obtained in a single lot 
(No. 77022) from Textile Chemical Company 
(Baltimore, MD). Purity and identity analyses 
were conducted at Midwest Research Institute 
(Appendix L). The test chemical was determined 
to be >99% pure based on the following: fifteen 
impurities with a combined area of less than 
0.1% of the major peak were detected by vapor
phase chromatography, and the infrared, ultra
violet/visible, and nuclear magnetic resonance 

spectra were consistent with those in the litera
ture for chlorobenzene. 

Chlorobenzene was stored in the dark at room 
temperature at the performing laboratory (Bat
telle Columbus). The bulk chemical was reana
lyzed periodically at Battelle Columbus Labora
tories by gas chromatography and infrared 
spectroscopy. These analyses indicated that the 
test material remained stable throughout the 
period of storage at the laboratory. 

DOSE PREPARATION 


Appropriate amounts of chlorobenzene and 
corn oil were mixed with a stirring bar for 15 
minutes in a graduated cylinder (Table 2). 
Chlorobenzene at a concentration of 2% (w/v) 
was found to be stable at 25°C for 7 days 
(Appendix M). Samples of chlorobenzene/ corn 

oil mixtures were periodically analyzed at Bat
telle Columbus Laboratories (Appendix N). 
Results of these analyses and of referee analyses 
at Midwest Research Institute indicated that the 
analyzed mixtures were properly formulated. 

SINGLE-DOSE STUDIES 


Weanling male and female F344/N rats and 
hybrid B6C3FJ (C57BL/6N x C3HjHeN 
MTV-) mice were obtained from Harlan Indus
tries and held in quarantine for 16 days before 
the test began. Chlorobenzene in corn oil was 
administered to groups of five rats and mice of 
each sex by gavage at doses of 250, 500, l ,000, 

2,000, or 4,000 mg/ kg. All animals were 
observed twice daily for mortality for the suc
ceeding 14 days. 

Animals were housed five per cage and 
received water and feed ad libitum. Details of 
animal maintenance are presented in Table 2. 
Necropsies were not performed in this study. 

FOURTEEN-DAY STUDIES 


Weanling male and female F344 IN rats and 
B6C3 F 1 mice were obtained from Harlan Indus
tries and held in quarantine for 14-15 days before 
the study began. The animals were 6-7 weeks old 
when placed on study. 

Groups of five rats of each sex were adminis
tered chlorobenzene in corn oil by gavage at 
doses of 0, 125, 250, 500, l ,000, or 2,000 mg/ kg 
for 14 consecutive days. Groups of five mice of 
each sex were administered doses of 0, 30, 60, 

125, 250, or 500 mg/ kg in corn oil by gavage on 
the same schedule. 

Animals were housed five per cage and 
received water and feed ad libitum. Details of 
animal maintenance are presented in Table 2. 
The rats and mice were observed twice daily for 
mortality and were weighed weekly. Necropsies 
were performed on all animals. No microscopic 
analyses were performed in this study. 
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II. MATERIALS AND METHODS: THIRTEEN WEEK-STUDIES 

THIRTEEN-WEEK STUDIES 

Four-week-old male and female F344/N rats 
and 5- to 6-week-old B6C3FI mice were 
obtained from Harlan Industries, observed for 2 
weeks in quarantine, and then were assigned to 
cages according to a table of random numbers. 
The cages were assigned to dosed and vehicle 
control groups according to a second table of 
random numbers. 

Rats and mice were housed five per cage and 
received water and feed ad libitum (Table 2). 
Groups of 10 rats and lO mice of each sex were 
administered chlorobenzene in com oil by ga
vage, 5 days per week for 13 weeks, at. doses ofO, 
60, 125, 250, 500, or 750 mg/ kg. Ammals were 
checked twice daily for mortality and signs of 
moribundity. Clinical signs were recorded daily. 
Individual body weight data were collected 
weekly. Final body weights were recorded after 
13 weeks of treatment. 

A 24-hour sample of urine was collected from 
survivors in the control and two highest dose 
groups during week 13 of the study. The animals 
were placed in polycarbonate metabolism cages 
(Maryland Plastics, New York) designed for 
separate collection of urine and feces. Food and 
water were provided ad libitum. Rats were caged 
singly; mice were caged in groups .of 3-6. The 
urine was analyzed for pH, protem, glucose, 
ketones, bilirubin and occult blood with reagent 
strips (Bililabstix, Ames Corp., Elkhart, IN). 
Urinary specific gravity was measured with a 
refractometer and creatinine concentration by 
spectrophotometric methods. Uroporphyrins 
and coproporphyrins in the urine were measured 
by the procedure described in Appendix 0. 

All animals were killed during a 2-day period 
following the 13 weeks of treatment. Blood sam
ples were collected from the orbital venous 
plexus the day before death, and analyzed for 
hemoglobin content, packed cell volume, total 
and differential white blood cell count, red blood 

cell count, mean corpuscular volume, platelet 
count and reticulocyte count. Another sample of 
blood was collected by cardiac puncture at sacri
fice and analyzed for alkaline phosphatase, glu
tamic pyruvic transaminase and gamma
glutamyl transpeptidase activities, and for 
bilirubin, cholesterol, triglyceride, urea nitrogen 
(BUN), total protein and globulin contents. Ter
minal body weights were recorded at sacrifice, 
after exsanguination. Lung, liver, heart, spleen, 
thymus, brain, kidney (right), and testis (right), 
or ovary (right) and uterus were removed and 
weighed. Organ weight to terminal body weight 
ratios were calculated. 

Total porphyrin contents in liver samples col
lected at necropsy were measured according to 
the methods described in Appendix 0. 

The following tissues were examined histolog
ically from control, 500, and 750 mg/ kg groups 
of rats and from control, 250, 500, and 750 
mg/ kg groups of mice: gross lesions, skin, man
dibular or mesenteric lymph nodes, mammary 
gland, salivary gland, vertebrae with marrow, 
femur, thymus, trachea, lungs and bronchi, 
heart, thyroid, parathyroid, esophagus, stom
ach, small intestine, colon, liver, gallbladder 
(mice), pancreas, spleen, kidneys, adrenals, uri
nary bladder, prostate/testes or ovaries/uterus, 
brain, and pituitary. Tissues were preserved in 
10% neutral buffered formalin, embedded in 
paraffin, sectioned, and stained with hematox
ylin and eosin. 

Other histologic examinations were limited to 
the kidneys, bone marrow, and liver for male 
and female rats administered 250 mg( kg; the 
liver and kidneys of rats administered 125 
mg/ kg; the liver, kidneys, spleen, thymus, and 
bone marrow of mice administered 125 mg/ kg; 
and the liver of mice administered 60 mg( kg. For 
lipid content analysis, sections of frozen liver 
were prepared and stained with Oil Red 0. 
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TWO-YEAR STUDIES 


Study Design 
Groups of 50 male and 50 female rats and 

groups of 50 female mice were administered 
chlorobenzene in corn oil by gavage, 5 days per 
week for 103 weeks, at doses of 0 (vehicle con
trol), 60, or 120 mg/ kg. Groups of 50 male mice 
received doses ofO, 30, or 60 mg/ kg on the same 
schedule. Untreated controls consisted of 50 
male and 50 female rats and mice. 

Source and Specifications of 
Test Animals 

Four-week-old F344/N rats and hybrid 
B6CJF1 (C57BL/6N x C3H(HeN MTV-) mice 
were obtained from Charles River Breeding 
Laboratories, observed for approximately 2 
weeks in quarantine, and assigned to cages 
according to a table of random numbers. The 
cages were also assigned to dosed and vehicle 
control groups according to a table of random 
numbers. 

A quality control skin grafting program has 
been in effect since early 1968 to monitor the 
genetic integrity of the inbred mice used to pro
duce the hybrid B6CJF1 test animal. In mid
1981, data were obtained that showed incompat
ibility between the NIH C3H reference colony 
and the C3H colony from a Bioassay Program 
supplier. In August 1981, inbred parental lines of 
mice were further tested for genetic homogeneity 
via isozyme and protein electrophoregrams 
which demonstrate phenotype expressions of 
known genetic loci. 

The C57BL(6 mice were homogeneous at all 
loci tested. Eighty-five percent of C3H mice 
monitored were variant at one to three loci, indi
cating some heterogeneity in the C3H line from 
this supplier. Nevertheless, the genome of this 
line is more homogeneous than those of ran
domly bred stocks. 

' Male mice from the C3H colony and female 

mice from the C57BL/6 colony were used as 
parents for the hybrid B6C3F 1 mice used in 
these studies. The influence of the potential 
genetic non-uniformity in the hybrid mice on the 
test results is not known, but should not affect 

the validity of the studies since matched concur
rent controls were included. 

Sentinel Animals* 
Rodents used in the Bioassay Program ofthe 

National Toxicology Program are produced in 
optimally clean facilities to eliminate potential 
pathogens that may have an impact on the 
testing data. The sentinel animal program is a 
key aspect of periodic disease monitoring of the 
animals. Under this program, the disease state of 
the rodents is monitored via viral serology from 
extra (sentinel) animals in the test rooms. These 
animals are untreated, but are exposed to the 
same environment as are the test animals. The 
sentinel animals originate from the same pro
duction source and weanling groups as the ani
mals used for the bioassay. 

Fifteen B6C3 F 1 mice of both sexes and fifteen 
F344( N rats of both sexes were selected at the 
time of randomization and allocation ofanimals 
to the various study groups. These animals were 
designated as sentinel animals, housed in the 
same animal room as were the test animals, and 
subjected to the same experimental conditions 
(with the exception that neither the test material 
nor the vehicle was administered). These animals 
were sacrificed and bled according to the follow
ing schedule. Five animals of each group were 
killed at 6, 12, and 18 months of study. For the24 
month data points, 5/50 control animals of each 
sex and species were randomly selected for 
bleeding. The blood from each animal was col
lected, allowed to clot and the serum was sepa
rated. The serum was diluted 1:5 with buffered 
saline and shipped to the Murine Virus Diagnos
tic Laboratory of Microbiological Associates for 
determination of the viral titers. · 

*Since the precise significance of elevated viral 
antibody titers to rodent response to chemical 
toxicants is unknown at present, attempts to 
interpret the possible effect of elevated titers 
on the findings of this study will not be made. 
The data are listed in Appendix J, however, 
for future reference. 
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II. MATERIALS AND METHODS: TWO-YEAR STUDIES 

The following screens were performed: 

Hemagglutination 
Inhibition 

Complement 
Fixation Elisa* 

Mice PVM (Pneumonia virus of M. Ad. (Mouse MHV (Mouse hepati

mice) adenovirus) tis virus) 

Reo 3 (Reovirus 3) LCM (Lymphocytic 

GDVII (Theiler's encephalo choriomeningitis 

myelitis virus) virus) 

Poly (Polyoma virus) 

Sendai (Sendai virus) 

MVM (Minute virus of mice) 

Ectro (Ectromelia virus) 

Rats PVM (Pneumonia virus of RCV (Rat corona 
mice) virus) 

Sendai (Sendai virus) 

KRV (Kilham rat virus) 

H-1 (Toolan's H-1 virus) 

*Elisa= Enzyme-linked immunosorbent assay 

The viral antibody titers in serum from sen
tinel animals in this study are summarized in 
Appendix J. 

Animal Maintenance 
Rats and mice were housed five per cage in 

polycarbonate cages covered with polyester fil
ter sheets (Table 2). Cages and bedding were 
replaced twice per week. Feed and water were 
available ad libitum. 

The temperature in the animal room was 20°
260C and the humidity was 40%-70%. Fifteen 
changes of room air per hour were provided. 
Fluorescent lighting was provided 12 hours per 
day. 

Clinical Examinations and Pathology 
All animals were observed twice daily for mor

tality and moribund.ity. Clinical signs were 
recorded daily. Individual body weights were 
recorded once per week for the first 13 weeks and 
then monthly thereafter. The mean body weight 
of each group was calculated by dividing the 
total weight of all animals in the group by the 
number of surviving animals in the group. M ori
bund animals and animals that survived to the 
end of the study were killed and necropsied. 

Examinations for grossly visible lesions were 
performed on major tissues or organs. Tissues 
were preserved in 10% neutral buffered for
malin, embedded in paraffin, sectioned, and 
stained with hematoxylin and eosin. Tissues 
examined microscopically are listed in Table 2. 

Necropsies were performed on all animals 
found dead and on those killed at the end of the 
study, unless precluded in whole or in part by 
autolysis or cannibalization. Thus, the number 
of animals from which particular organs or 
tissues were examined microscopically varies 
and is not necessarily equal to the number of 
animals that were placed on study in each group. 
The classification of proliferative lesions of the 
liver in rats was performed according to the 
recommendations of Squire and Levitt (1975) 
and the National Academy of Sciences (1980). 

When the pathology examination was com
pleted, the slides, individual animal data 
records, and summary tables were sent to an 
indep~ndent quality assurance laboratory. Indi
vidual animal records and tables were compared 
for accuracy, slides and tissue counts were veri
fied, and histotechniques were evaluated. All 
tumor diagnoses, target tissues for neoplastic 
change, and tissues from a randomly selected 
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II. MATERIALS AND METHODS: TWO-YEAR STUDIES 


10% of the animals were evaluated by an expe
rienced rodent pathologist. Slides of all neoplas
tic target tissues and those on which the original 
and quality assurance pathologists disagreed 
were submitted to the Chairperson of the 
Pathology Working Group (PWG) for evalua
tion. Representative slides selected by the PWG 
Chairperson were reviewed in a blind fashion by 
the PWG 's pathologists, who reached a consen
sus and compared their findings with the original 
diagnoses. When conflicts arose, the PWG sent 
the appropriate slides and their comments to the 
original pathologist for review. (This procedure 
has been described, in part, by Ward eta!., 1978; 
and Maronpot and Boorman, 1982). The final 
diagnosis represents a consensus of contractor 
pathologists and the NTP Pathology Working 
Group. 

Sections of livers from all male and female rats 
were reread in a blind fashion by an independent 
pathologist due to the equivocal nature of the 
nonneoplastic liver changes. The diagnoses of 
both pathologists (original and second) are 
illustrated. 

Data Recording and Statistical 
Methods 

All clinical chemistry, hematologic, and organ 
weight data were analyzed using Dunnett's mul
tiple comparison test(Miller, 1981 ). Data on the 
2-year experiment were recorded in the Carcino
genesis Bioassay Data System (Linhart et al., 
1974). The data elements include descriptive 
information on the chemicals, animals, experi
mental design, clinical observations, survival, 
body weight, and individual pathologic results, 
as recommended by the International Union 
Against Cancer (Berenblum, 1969). 

Probabilities of survival were estimated by the 
product-limit procedure of Kaplan and Meier 
(1958) and are presented in this report in the 
form of graphs. All animals dying from acciden
tal causes were statistically censored at the time 
of death. Statistical analyses for a possible dose
related effect on survival used the method of Cox 
(1972) for testing two groups for equality and 
Tarone's (1975) extensions of Cox's methods for 
testing for a dose-related trend. All reported P 
values for the survival analysis are two-sided. 

The incidence of neoplastic or nonneoplastic 
lesions has been given as the ratio of the number 
of animals bearing such lesions at a specific ana
tomic site to the number of animals in which that 

site was examined. In most instances, the 
denominators include only those animals for 
which that site was examined histologically. 
However, when macroscopic examination was 
required to detect lesions (e.g., skin or mammary 
tumors) prior to histologic sampling, or when 
lesions could have appeared at multiple sites 
(e.g., lymphomas), the denominators consist of 
the numbers of animals necropsied. 

For the statistical analysis of tumor incidence 
data, two different methods of adjusting for 
intercurrent mortality were employed. Each 
used the classical methods for combinillg contin
gency tables developed by Mantel and Haenszel 
( 1959). Tests of significance included pairwise 
comparisons of high and low dose groups with 
controls and tests for overall dose-response 
trends. 

The first method of analysis assumed that all 
tumors of a given type observed in animals dying 
before the end of the study were "fatal"; i.e., they 
either directly or indirectly caused the death of 
the animal. According to this approach, the pro
portions of tumor-bearing animals in the dosed 
and control groups were compared at each point 
in time at which an animal died with a tumor of 
interest. The denominators of these proportions 
were the total number of animals at risk in each 
group. These results, including the data from 
animals killed at the end of the study, were then 
combined by the Mantei-Haenszel methods to 
obtain an overall P value. This method of 
adjusting for intercurrent mortality is the life 
table method of Cox ( 1972) and of Tarone 
(1975). 

The second method of analysis assumed that 
all tumors of a given type observed in animals 
dying before the end of the study were "inciden
tal"; i.e., they were merely observed at autopsy in 
animals dying of an unrelated cause. According 
to this approach, the proportions of animals 
found to have tumors in dosed and control 
groups were compared in each of five time inter
vals: 0-52 weeks, 53-78 weeks, 79-92 weeks, week 
93 to the week before the terminal kill, and the 
terminal kill period. The denominators of these 
proportions were the number of animals actually 
autopsied during the time interval. The individ
ual time interval comparisons were then com
bined by the previously described methods to 
obtain a single overall result. (See Peto et al., 
1980, for the computational details of both 
methods.) 
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II. MATERIALS AND METHODS: TWO-YEAR STUDIES 


In addition to these tests, one other set of 
statistical analyses was carried out and reported 
in the tables analyzing primary tumors: the 
Fisher exact test for pairwise comparisons and 
the Cochran-Armitage linear trend test for dose
response trends (Armitage, 1971; Gart et al., 
1979). These tests were based on the overall pro
portion of tumor-bearing animals. All reported 
P values for the tumor incidence analyses are 
one-sided. 

For studies in which there is little effect of 
compound administration on survival, the 
results of the three alternate analyses will gener
ally be similar. When differing results are 
obtained by the three methods, the final inter
pretation of the data will depend on the extent to 
which the tumor under consideration is regarded 
as being the cause of death. 

Statistical analyses employed only the vehicle 
controls, unless specified otherwise. 
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TABLE l. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS 

Experimental Design 

Size of Test Groups 

Doses 

Duration of Dosing 

Type and Frequency 
of Observation 

Necropsy and Hist
ologic Examination 

Sinate-Dose Studies 

5 males and 5 females 
of each species 

250, 500, 1,000, 2,000, or 
4,000 mgt kg in com oil by 
gavage; dose vol., 5 ml/ kg 

Single dose 

Observed twice daily for 
clinical signs of toxicity 

No necropsies performed 

14-Day Studies 

5 males and 5 females 
of each species 

Rats: 0, 125, 250, 500, 1,000, 
or 2,000 mg/ kg in corn oil by 
gavage; dose vol., 5 ml/ kg 
Mice: 0, 30, 60, 125, 250, or 
500 mg/ kg in corn oil by 
gavage; dose vol., 5 ml/kg 

Fourteen consecutive days 

Observed twice daily for 
clinical signs of toxicity 

Necropsies performed on all 
animals 

13-Week Studies 

I 0 males and I 0 females 
of each species 

0, 60, 125, 250, 500, or 750 
mgf kg in com oil by gavage; 
dose vol., 5 ml/ kg 

Five days per week for 
13 weeks 

Observed twice daily for 
mortality and morbidity; 
individual animal weights 
measured weekly 

Necropsies performed on all 
animals; control, 500, and 
750 mg/ kg rats and control, 
250, 500, and 750 mg/ kg mice 
examined histopathologically 
(selected tissues). 

l-Year Studies 

50 males and 50 females 
of each species 

Rats: 0, 60, or 120 mg/kg 
in corn oil by gavage; 
dose vol., 5 ml/kg 
Mice: Females, 0, 60, or 
120 mg/ kg; dose vol., 5 
ml/kg. Males: 0, 30, or 
60 mg/ kg; dose vol., 5 
ml/kg 

Five days per week for 
103 weeks 

Observed twice daily for 
mortality and moribundity; 
weighed weekly for 13 
weeks then monthly 

Necropsies and histo
pathological examinations 
performed on all animals, 
including: gross lesions, 
tissue masses, mandibular 
lymph nodes. salivary 
gland, sternebrae (includ
ing marrow). thyroid, para
thyroid, small intestine, 
colon, liver, gallbladder 
(mice), seminal vesicles; 
prostate, testes or ovaries 1 
uterus, lungs and mainstem 
bronchi, mammary gland, 
heart. esophagus, stomach, 
skin, brain, thymus, 
trachea. pancreas, spleen, 
kidneys. adrenals, urinary 
bladder, and pituitary. 



TABLE 2. EXPERIMENTAL .DESIGN AND MATERIALS AND METHODS (Continued) 

Single-Dose Studies 

Animals and Animal Maintenance 

Species 

Animal Source 

Time Held Before 
Start of Test 

Age When Placed 
on Study 

Age When Killed 

Method of Animal 
Distribution 

N 
VI 

Fl·t·d 

Bedding 

Water 

Cages 

("') 
Cage Filters e: ..Q 

Q 

lf 
G g 

F3441 N rats; 
B6C3FJ mice 

Harlan Industries 
(Indianapolis, IN) 

16 days 

Rats: 6 weeks 
Mice: 5-6 weeks 

Rats: 8 weeks 
Mice: 7-8 weeks 

Assigned by species and 
sex to cages according to 
table of random numbers; 
cages assigned to control 
and dosed groups according 
to another table of random 
numbers 

Purina® Laboratory 
Chow (pellets), Ralston 
Purina Co. (St. Louis, MO) 

Ab-sorb-dri® hardwood 
chips, Lab Products, Inc. 
(Garfield, NJ) 

Edstrom automatic watering 
system (Waterford, WI) 

Polycarbonate 
Lab Products, Inc. 
(Garfield, NJ) 

Spun-bonded polyester 
(Dupont 2024) 

14-Day Studies 

F344/N rats; 
B6C3FJ mice 

Same as single-dose study 

Rats: 14 days 
Mice: 15 days 

Rats: 6 weeks 
Mice: 7 weeks 

Rats: 8 weeks 
Mice: 9 weeks 

Same as single-dose study 

Same as single-dose study 

Same as single-dose study 

Same as single-dose study 

Same as single-dose study 

Same as single-dose study 

13-Week Studies 

F344/ N rats; 
B6C3FJ mice 

Same as single-dose study 

14 days 

Rats: 6 weeks 
Mice: 7 weeks 

Rats: 19 weeks 
Mice: 20 weeks 

Same as single-dose study 

Same as single-dose study 

Same as single-dose study 

Same as single-dose study 

Same as single-dose study 

Same as single-dose study 

2-Year Studies 

F344/ N rats; 
B6C3FJ mice 

Charles River Breeding 
Laboratories (Portage, Ml) 

Rats: 17 days 
Mice: 14 days 

7 weeks 

Ill weeks 

Same as single-dose study 

Same as single-dose study 

Same as single-dose study 

Same as single-dose study 

Same as single-dose study 

Same as single-dose study 



TABLE l. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS (Continued) 

e:n 

t 	 Single-Dose Studies 14-Day Studies 

Animals Per Cage 	 Five· Five 

Animal Room 	 21°·23°C; 40o/o-60% rel Same as single-dose study 
Environment 	 ative humidity; 12 hrs 


fluorescent light per day; 

15 room air changes per hr 


Other Chemicals on 

Test in Same Room 


Chemical/ Vehicle 

Mixture 


Preparation 	 Weighed quantity of Same as single-dose study 
chlorobenzene adjusted to 
highest dose level by mix
ing with corn oil in 
volumetric flask. Lower 
dose levels prepared by 
dilution of measured vol
ume of high dose formu
lation with corn oil 

Maximum Storage Prepared weekly 
Time 

Storage Conditions 

13-Week Studies 

Five 

Same as single-dose study 

None 

Chlorobenzene mixed with corn 
oil (w/v) to prepare highest 
dose; mixture stirred for 15 
minutes. Lower dose levels 
prepared by sequential di
lution of measured volume of 
high dose formulation with 
corn oil 

Prepared weekly 

Z..Year Studies 

Five 

20° to 26°C; 40%-70% 
relative humidity; 15 
room air changes per hr; 
12 hrs fluorescent light 
per day 

None 

Same as 13-week study 

12 days 

4°C until day of use 
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III. RESULTS: RATS-SINGLE-DOSE STUDIES 

SINGLE-DOSE STUDIES 

Three of five males and 4/5 females adminis
tered 4,000 mg/ kg chlorobenzene died on day 2 
(Table 3). Another male rat in each of the 2,000 
and 500 mg/ kg groups died on day 2, as did two 
females in the 1000 mg/ kg group on day 3. 
Hunched back, ataxia, labored breathing, and 

prostration were observed for 6 hours after the 
rats received the 4,000 mg/ kg dose; these effects 
were present to a lesser extent in animals admin
istered 2,000 mg/ kg, but not in lower dose ani
mals. Necropsies were not performed in this 
study. 

FOURTEEN-DAY STUDIES 


All rats receiving I ,000 or 2,000 mgj kg died 
by the end of the study, many during the first few 
days of treatment (Table 4). The rats receiving 
2,000 mg/ kg often became prostrate and failed 
to respond to external stimuli after chemical 

administration. These effects reversed partially 
within 6 hours and were absent within 24 hours 
post-dosing. Similar, but much milder, effects 
were observed in the rats at l ,000 mg/ kg. 

THIRTEEN-WEEK STUDIES 


Nine of ten males and 8/ 10 females that 
received 750 mg/ kg, and 4I 10 males and 3/10 
females that received 500 mgj kg died before the 
end of the study. Most of the deaths occurred 
during the latter half of the study (Table 5). Final 
mean body weights were depressed by I0% or 
more relative to controls for males that received 
250 mgj kg or more, and for females that 
received 500 mg/ kg or more. 

Compound-related changes in hematological 
parameters were not observed, except for a 
decreased white blood cell count in the two sur
viving female rats at 750 mg/ kg and an increased 
reticulocyte percentage in the surviving male rat 
at this dose (Appendix F, Table Fl). Gamma
glutamyl transpeptidase (GGTP) and alkaline 
phosphatase activities were increased slightly in 
females receiving 500 or 750 mg/ kg but no con
sistent effects were observed on the other serum 
chemistries (Appendix F, Table F2). 

Due to early deaths, the numbers of individual 
urine samples obtained were 9, 7 and 4 for male 
rats in the control, 500 and 750 mg/ kg groups, 
and 10, 7 and 2 for female rats in the control, 500 
and 750 mg/ kg groups. Twenty-four hour urine 
output was increased more than twofold in male 
rats at 750 mg/kg (Appendix F, Table F3). 

Urinary uroporphyrin excretion was increased 
in male rats at 750 mg/ kg, and urinary copro
porphyrin excretion was increased in male rats 
at 500 and 750 mg/ kg and in female rats at 500 
mgj kg (Appendix F, Table F3). (The lack of a 
statistically significant increase in copropor
phyrin excretion in female rats at 750 mg/ kg 
may have been related to the small sample size). 
Changes were not observed in hepatic total por
phyrin concentrations in the rats (Appendix F, 
Table F3). 

At terminal sacrifice, liver- and kidney-to
body weight ratios were increased in male and 
female rats treated with the higher chloroben
zene doses (liver, 125 (females, only), 250, 500 
and 750 mg/ kg; kidney, 500 and 750 mg/ kg) 
(Appendix F, Tables F4 and F5). In male rats, 
absolute liver and kidney weights were not 
increased, and the relative organ weights were 
increased only in those groups where body 
weight was depressed. In female rats, absolute 
kidney weight was increased only in the surviv
ing animal at 750 mg/ kg, but absolute liver 
weights were increased at all chlorobenzene 
doses except 60 mg/ kg. Absolute and relative 
splenic weights were decreased inallchlorobenzene
treated groups of male rats (Appendix F, Table: 
F4). 
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TABLE 3. SURVIVAL OF RATS ADMINISTERED A SINGLE DOSE OF CHLOROBENZENE IN CORN 
OIL BY GAVAGE 

Dose 
(mg/kg) Males 

Survival (Day of Death) 

Females 

250 
500 

1.000 
2.000 
4.000 

5 15 
4. 5 (2) 
5 15 
4/5 (2) 
215 (2.2.2) 

5;5 
515 
3 1 5 (3,3) 
5!5 
I 5 (2.2.2.2) 

TABLE 4. SURVIVAL AND MEAN BODY WEIGHTS OF RATS ADMINISTERED CHLOROBENZENE 
BY GAVAGE FOR 14 DAYS 

Final Body Weight 

Dose Survival (a) 
Mean Body Weight (grams) Relative to 

Controls (b) 
(mg/kg) (day of death) Initial Final Change (Percent) 

MALES 

0 5/5 126 138 +12 
125 5/5 117 149 +32 + 8 
250 5/5 Ill 144 +33 + 4 
500 5/5 115 143 +28 + 4 

1,000 0/5 (3,4,10,14.15) 108 
2,000 0/5 (3,3,3,3,4) 109 

FEMALES 

0 5/5 106 124 +18 
125 5/5 103 122 +19 - 2 
250 5/5 99 118 +19 - 5 
500 5/5 96 110 +14 -II 

1,000 0/5 (4,6,10,11,14) 98 
2,000 0/5 (I ,2,4,4,6) 95 

(a) Number surviving/number per group. 
(b) Weight of the Dosed Group Relative to Controls 1:1 

Weight (Dosed Group) 	-Weight (Control Group) 
100

Weight (Control Group) 
~ 
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TABLE 5. SURVIVAL AND MEAN BODY WEIGHTS OF RATS ADMINISTERED CHLOROBENZENE 
BY GAVAGE FOR 13 WEEKS 

Final Body W eiaht 

Dose Survival 
Mean Body Weight (grams) Relative to 

Controls (c) 
(mg/kg) (a) Initial Final Change (b) (Perc:ent) 

MALES 

0 9/10 (d) 116 ±4 294 ± 2 178 ± 4 
60 10/10 117 ± 3 286 ± 7 169 ± 7 - 3 

125 10/10 118 ± 2 281 ± 5 163 ± 4 - 4 
250 10/10 118 ± 3 258 ± 5 140 ± 5 -12 
500 6/10 (d) 126 ± 2 257 ± 13 132 ± 12 -13 
750 1/10 (d) 120 257 137 -13 

FEMALES 

0 10/10 105 ± 2 174 ± 4 69 ± 3 
60 10/10 101 ±I 175 ± 4 74 ± 4 + I 

125 10/10 101 ±I 178 ± 4 77 ± 4 + 2 
250 10/10 103 ± 2 178 ± 3 75 ± 3 + 2 
500 7/IO(e) 100 ± 2 153 ± 8 53± 8 -12 
750 2;10 (e) 110 ± 8 140 ± 20 30 ± 28 -19 

(a) 	Number surviving; number initially in the group. All calculations are based on those animals surviving to 
the end of the study. 

(b) 	 Mean weight change of the survivors of the group ±standard error of the mean. 
(c) 	Weight of the Dosed Group Relative to the Controls = 

Weight (Dosed Group)- Weight (Control Group) 
)( 	 100 

Weight (Control Group) 
(d) 	The weeks of the study during which the individual male rats died were: 750 mg/ kg- I, 4, 8, 10, II, II, 13, 

13. 	 13; 500 mg kg- 4, 8. ll. 13:0 mg'kg- 4. 
(e) 	 The weeks of the study during which the individual female rats died were: 750 mg/ kg- 8, 8, 8, 8, 8, 8. 10, 12; 

500 mg/ kg- 6, 10, 11. 

Histologic examinations revealed chemically 
related changes in the liver, kidney, bone mar
row, spleen, and thymus. These changes were 
most apparent in the 500 and 750 mg/ kg groups 
(Table 6). Histopathologic lesions were graded 
according to perceived severity on a scale of 
minimal, mild, moderate, and severe. The liver 
lesions consisted primarily of centrilobular 
hepatocellular necrosis. (Increased staining with 
Oil Red 0 indicated that the lipid content of the 
liver was increased in this area.) The severities of 
the liver lesions were diagnosed as moderate at 
750 mg/ kg, minimal to moderate at 500 mg/ kg, 
and minimal at 250 mg/ kg, for both sexes of 
rats. 

Nephropathy was observed in both male and 
female rats at 750 mg/ kg and in male rats at 500 

mg/ kg. The lesion was judged to be mild to 
moderate in severity. This "nephrosis" was char
acterized by proximal tubular degeneration and 
necrosis. The degeneration consisted of vacuo
lated tubular epithelial cells with indistinct cellu
lar borders. Fragments of these epithelial cells 
often appeared to protrude into the lumen ofthe 
tubule. The distribution of degenerated cells 
within the kidney was diffuse. A number of gran
ular and proteinaceous casts were present in dis
tal tubules. Coagulative necrosis of tubular 
epithelial cells occurred in foci, generally in
volving6-12 adjacent tubules. Theseverityofthe 
necrosis varied considerably from animal to 
animal. Tubular regeneration was observed in 
two female rats at 750 mg/ kg. 
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TABLE 6. INCIDENCE OF HISTOPATHOLOGIC LESIONS IN RATS ADMINISTERED 

CHLOROBENZENE IN THE 13-WEEK STUDY 


Lesion 

Bone Marrow- Spleen- Thymus-
Dose Hepatic Hepatic Myeloid Lymphoid Lymphoid 

(mg/kg) Sex Necrosis Degeneration Depletion Depletion Depletion Nephropathy 

VEHICLE M 0/10 0/10 0/10 0/10, 0/10 0/10 
CONTROL F 0/10 0/ 10 0/ 10 0/10 0/10 0/10 

125 	 M 0/10 0/10 (a) (a) (a) 0/10 
F 0/10 0/10 (a) (a) (a) 0/10 

250 	 M 2/10 0/10 0/10 Oj 10 0/10 II 10 
F 1/10 0/10 Oj 10 0/10 0/10 0/10 

500 M 3/10 2/10 3/10 0/10 0/10 2/10 
F II 10 0/10 2/10 0/10 ljiO 0/10 

750 	 M 7/10 II 10 7/10 4/10 2/10 2/10 
F 6/10 4/10 9j 10 4/10 1/10 7jl0 

(a) Tissue not examined due to the lack of effect at the next higher dose. 

Lymphoid depletions of the thymus (mild to 2. Marginal to moderate depressions in body 
moderate) and spleen (minimal to mild) were weight gains at 500 and 750 mg/ kg/ day. 
observed in both sexes of rats at 750 mg/ kg, and 3. Dose-dependent hepatocellular necrosis at 
myeloid depletion of the bone marrow (minimal 250, 500 and 750 mgjkg/day.
to moderate) was observed in both sexes at 500 

4. Nephrotoxicity, and lymphoid or myeloidand 750 mg/ kg. 
depletion 	of the spleen, bone marrow, and 

Doses of 60 and 120 mg/ kg chlorobenzene thymus at 500 and 750 mg/ kg/ day. 
were selected for rats in the 2-year studies based 

5. Scattered changes in urinary and clinical on the following results from the short-term 
chemistry, hematology, organ weight, and testing: 
porphyrin metabolism parameters at 500 

1. Decreased survival at 500 and 750 mg/ kg/ and 750 mg/ kg/ day. 
day. 

TWO· YEAR STUDIES 

Body Weights and Clinical Signs 	 Antibody Titers 
Throughout the studies, mean body weights of Viral antibody titers are shown in Appendix J. 

dosed and vehicle control male rats were Positive titers of KR V (Kilham Rat Virus) were 
comparable (Figure 2, and Appendix G, Table detected at 24 months*. 
G l ). During the second year of the studies, mean 
body weights of dosed female rats were greater 
than those of the vehicle controls. No *The significance of elevated viral antibody titers 
compound-related clinical signs of toxicity were to the evaluation of animal response to chemical 
observed at any time during the studies. exposure is unknown at this time. 
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III. RESULTS: RATS-TWO-YEAR STUDIES 

Survival 

Estimates of the probabilities of survival of 


male and female rats administered chloroben

zene in corn oil at the doses of this bioassay, and 

those of the vehicle controls, are shown in Figure 

3. The survival of high dose male rats was signifi

cantly less than that observed for the vehicle 

controls (P=0.033). No other significant differ

ences in survival were observed. 


In male rats, 481 SO (96%) of the untreated 
controls, 49 I SO (98%) of the vehicle controls, 
45 ISO (90%) of the low dose, and 41 I SO (82%) of 
the high dose animals were alive at 78 weeks. In 
female rats, 481 SO (96%) of the untreated con
trols, 39ISO (78%) of the vehicle controls, 3 71 SO 
(74%) of the low dose, and 40150 (80%) of the 
high dose animals were alive at 78 weeks. 

In male rats, 34150 (68%) of the untreated 
controls, 39I SO (78%) of the vehicle controls, 
321 SO (64%) of the low dose, and 261 SO (52%) of 
the high dose group lived to the end of the study 
at 104 weeks. In female rats, 37I50 (74%) of the 
untreated controls, 29I50 (58%) of the vehicle 
controls, 30I50 (60%) of the low dose, and 31 I50 
(62%) of the high dose group lived to the end of 
the study. 

There were 0, 2, 6 and 9 accidental deaths 

diagnosed in male rats in the untreated, vehicle 

control, low dose and high dose groups, respec

tively, and 0, 8, 9 and 7 accidental deaths diag

nosed in female rats in the untreated, vehicle 

control, low dose and high dose groups, respec

tively. All of these deaths were considered to be 

related to gavage technique. One of the 17 acci

dental deaths in male rats and II of the 24 acci

dental deaths in female rats occurred during 

week 29 ofthe study. They were all attributed to 

replacement of the 3-inch feeding needles nor

mally used for gavage administration with 4-inch 

needles. Return to the use of 3-inch needles 

greatly reduced the frequency of accidental 

deaths. 


One low dose male rat, one high dose male rat, 
one low dose female rat, and two high dose 
female rats were suspected ofdying from gavage
related trauma, although the observations were 
not definitive. Also the carcasses of two high 
dose male rats that died early were too autolyzed 
to determine a likely cause of death. For statisti
cal purposes, all of these animals were consid
ered non-accidental deaths. 

Pathology and Statistical Analyses 
of Results 

Histopathologic findings on neoplasms in rats 
are summarized in Appendix A, Tables AI and 
A2; Appendix A, Tables A3 and A4 give the 
survival and tumor status for individual male 
and female rats. Findings on nonneoplastic 
lesions are summarized in Appendix C, Tables 
Cl and C2. Historical incidences of tumors in 
control animals are listed in Appendix H. 
Appendix I, Tables I l and 12, contain the statis
tical analyses of those primary tumors that 
occurred with an incidence of at least 5% in one 
of the three groups. The statistical analyses are 
discussed in chapter II (Data Recording and 
Statistical Methods) and Appendix I (footnotes). 

Liver: An apparent increase in the occurrence 
of hepatocellular necrosis, and decreases in the 
occurrences of hepatocellular basophilic cyto
plasmic change and granulomatous inflamma
tion, were observed in chlorobenzene-treated 
male and female rats (Table 7). Upon a blind 
review of all liver sections by an independent 
pathologist, however, the occurrence of hepato
cellular necrosis in chlorobenzene-treated rats 
was found to be similar to that in controls (Table 
7). Both diagnosticians generally graded the 
necrotic lesions as minimal to mild in severity in 
all groups. Therefore, the evidence for mild 
chlorobenzene-induced hepatocellular necrosis 
in these studies is considered equivocal. 

According to the review of the liver sections, 
the number of sections with multiple basophilic 
foci (basophilic cytoplasmic change) was greater 
in the untreated and vehicle controls than in the 
chlorobenzene-treated male and female rats, and 
the number of foci per section in those sections 
with multiple foci was also greater in the control 
than in the treated groups (data not shown). 

Neoplastic nodules occurred in male rats with 
a significant positive trend, and the incidence of 
animals with neoplastic nodules was signifi
cantly higher in the high dose group than in the 
vehicle controls by all tests (Table 8). Hepatocel
lular carcinomas were not observed in chloro
benzene-dosed male rats; the combined inci
dence of neoplastic nodules or carcinomas was 
increased by life table analyses (trend test, and 
pairwise comparison of vehicle control and high 
dose groups). Increases in neoplastic nodules, 
hepatocellular carcinomas, or combined neo
plastic nodules or hepatocellular carcinomas 
were not observed in female rats. 
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T:\HU: 7. ~l'l\181-:RS OF RATS WITH NONNEOPLASTIC LIVER LESIONS 

MALES FEMALES 

l.inrs 
Examined: 

llntreated 
Control 

50 

Vehicle 
Control 

50 

60 
mg/kg 

49 

120 
mg/kg 

49 

llntreated 
Control 

49 

Vehicle 
Control 

50 

60 
mg/kg 

50 

120 
mg/kg 

50 

First Diagnosis (Original) 

Lesions 

Hepatocellular 
Necrosis (a) 2 4 5 0 0 7 

Cytoplasmic 
(Basophilic) 
Change 25 27 6 3 38 27 18 10 

Inflammation 
(Focal. 
Granulomatous) 9 9 3 0 23 21 II II 

Second Diagnosis (Independent Review) 

Hepatocellular 
Necrosis (a) 3 2 5 2 

Cytoplasmic 
(Basophilic) 
Change 28 40 12 12 43 34 26 18 

(a) Considered to be minimal to mild in severity. 
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TABLE 8. ANALYSIS OF LIVER TUMORS IN MALE RATS: STATISTICAL COMPARISONS OF 
TREATED TO VEHICLE CONTROLS 

Untreated 

Control 


Neoplastic Nodule 
Tumor Rates 

Overall 4.'50 (8%) 
Adjusted 10.4<;(> 
Terminal 2/34 (6%) 

Statistical Tests 
Life Table 
Incidental Tumor Test 
Cochr~tn·Armitage Trend Test 
Fisher Exact Test 

Carcinoma 
Tumor Rates 

Overall 0;50 (0%) 
Adjusted 0.0% 
Terminal 0.' 34 (0%) 

Statistical Tests 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Neoplastic Nodule or Carcinoma 
Tumor Rates 

Overall 4. so (8%) 
Adjusted 10.40( 
Terminal 2'34(6%) 

Statistical Tests 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Lung: The aspiration of foreign bodies into 
the lung in both sexes of rats, and acute/ chronic 
inflammation of the lung in female rats, were 
diagnosed at increased occurrences in the 
chlorobenzene-treated animals (Table 9). One of 
the 2 vehicle control male rats, 5 of the 15 low 
dose male rats, 7 ofthe 10 high dose male rats, 4 
of the S low dose female rats, and 5 of the 9 high 
dose female rats with foreign materials in the 
lung were considered to have died from gavage
related trauma. In contrast, the diagnosed 
occurrences of focal granulomatous inflamma
tion of the lung were reduced by chlorobenzene 
administration in both sexes of rats (Table 9). 
Diagnoses of foreign body aspiration and focal 
granulomatous inflammation were not made for 
untreated control rats (Table 9). 

Testis: Interstitial cell tumors were observed 
with a significant positive trend by the life table 
test, and the incidence in the high dose group was 
significantly higher than that in the vehicle con
trols by the life table test (Appendix I, Table Il). 
Statistical significance was not indicated by 

Vehicle 60 120 

Control mg/kg mg/kg 


2;50 (4%) 4;49 (8%) 8(49 (16%) 
4.5% 12.5% 29.3% 
0/39 (0%) 4/32 (13%) 7/26 (27%) 

P=0.005 P=0.255 P=O.OlO 
P=O.Oll P=0.290 P=0.021 
P=0.027 

P=0.329 P=0.043 

2/50 (4%) 0/49 (0%) 0/49 (0%) 
5.1% 0.0% 0.0% 
2/39 (5%) 0/32 (0%) 0/26 (0%) 

P=O.l39N P=0.283N P=0.331N 
P=O.l39N P=0.283N P=0.331N 
P=0.098N 

P=0.253N P=0.253N 

4i50 (8%) 4/49 (8%) 8/49(16%) 
9.4o/c 12.5% 29.3% 
2/39 (5o/c) 4/32 ( 13%) 7/26 (27%) 

P=0.033 P=0.532 P=0.048 
P=0.054 P=0.570 P=0.083 
P=O.I21 

P=0.631 P=O.I68 

either the incidental tumor or Fisher exact 
tests. One of the interstitial cell tumors in a 
vehicle control rat was malignant; none of the 
tumors in the dosed groups were malignant. 

Urinary Bladder: A transitional cell papilloma 
was found in l /46 (2%) low dose and 1/45 (2%) 
high dose male rats. This tumor type was not 
observed in untreated or vehicle controls. 

Kidney: A tubular cell adenocarcinoma was 
observed in one high dose female rat. This tumor 
type was not observed in untreated controls, 
vehicle controls, or low dose female rats. 

Pituitary: Adenomas in female rats, and ade
nomas, adenocarcinomas, or carcinomas (com
bined) in male rats occurred with significant 
negative trends (Table 10). The incidences in the 
high dose groups were significantly lower than 
those in the controls. 

Uterus: Endometrial stromal polyps were 
observed with a significantly lower incidence in 
the low dose group than in the controls 
(Table 11). 
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TABLE 9. COMPARATIVE INCIDENCES OF LUNG LESIONS IN MALE AND FEMALE RATS 

MALES (a) 	 FEMALES (a) 

Untreated Vehicle 60 120 Untreated Vehicle 60 120 

Group: Control Control mg/kg mg/kg Control Control mg/kg mg/kg 


No. of lungs 

Examined 50 50 50 50 47 49 49 49 


LESION 

Aspiration. 

foreign body 0 (0) (b) 4 (3) 15 ( 10) 10 (3) 0 (0) 0 (0) 5 (I) 9 (4) 


Inflammation. 

acute I chronic 7 2 9 4 2 7 II 


Inflammation, 

focal granulo
matous 0 II 4 0 14 8 2 


(a) 	Number of animals with the specified lesion. 
(b) 	The numbers in parentheses include only those animals that were not diagnosed as having died from gavage 


accidents. 


TABLE 10. ANALYSIS OF PITUITARY TUMORS IN RATS 

Untreated Vehicle 60 120 
Control Control mg/kg mg/kg 

MALES 

Adenoma 
Tumor Rates 

Overall 20/49 (41%) 10/50 (20%) 9;42 (21%) 3/47 (6%) 
Adjusted 47.5t;; 24.2% 27.4% 10.6% 
Terminal 12!33 (36%) 8/39 (21%) 7/30 (23%) 2/25 (8%) 

Statistical Tests 
Life Table P=O.I72N P=0.477 P=O.I62N 
Incidental Tumor Test P=O.I09N P=0.532 P=O.IOIN 
Cochran-Armitage Trend Test P=0.047N 

Fisher Exact Test P=0.534 P=0.046N 


Adenom~, Adenocarcinoma or Carcinoma 
Tumor Rates 

Overall 20/49 (41%) 12/50 (24%) 9/42 (21%) 3/47 (6%) 
Adjusted 47.5o/r 28.3% 27.4% 10.6% 
Terminal 12/33 (36%) 9/39 (23%) 7! 30 (23%) 2!25 (8%) 

Statistical Tests 
Life Table P=0.084N P=0.541N P=0.086N 
Incidental Tumor Test P=0.044N P=0.462N P=0.044N 
Cochran-Armitage Trend Test P=O.OI6N 
Fisher Exact Test P=0.484N P=0.015N 

FEMALES 

Adenoma 
Tumor Rates 

Overall 27/48 (56%) 23/46 (50%) 18/46 (39%) 13/43 (30% 
Adjusted 63.6% 67.0% 56.1% 41.6% 
Terminal 20/35 (57%) 16/27 (59%) 15/29 (52%) 9/26 (35%) 

Statistical Tests 
Life Table P=0.027N P=O.I46N P=0.039N 
Incidental Tumor Test P=O.OI6N P=0.252N P=0.021N 
Cochran-Armitage Trend Test P=0.036N 
Fisher Exact Test P=0.201N P=0.046N 
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TABLE 11. ANALYSIS OF ENDOMETRIAL STROMAL POLYPS OF THE UTERUS IN FEMALE RATS 

Untreated Vehicle 60 120 
Control Control mg/kg mg/kg 

l:umor Rates 
Overall 9/49 (18%) 16/50 (32%) 4}49 (8%) I0/50 (20%) 
Adjusted 23.2% 51.3% 13.3% 29.3% 
Terminal 7/36 (19%) 14/29 (48%) 4/30 (13%) 8/31 (26%) 

Statistical Tests 
Life Table P=0.060N P=0.002N P=0.090N 
Incidental Tumor Test PI:I0.059N P=0.002N P=0.088N 
Cochran-Armitage Trend Test P=0.085N 
Fisher Exact Test P=0.003N P=0.127N 
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III. RESULTS: MICE-SINGLE-DOSE STUDIES 

SINGLE-DOSE STUDIES 

All male and female mice administered 2,000 
or 4,000 mg/ kg and all male mice administered 
I ,000 mgj kg died within 3 days (Table 12). At 
least one death occurred in all dosed groups 
except for female mice receiving 500 mg/ kg. 

Hyperpnea was observed in nearly all of the 
dosed mice shortly after treatment. This effect 
had reversed within 24 hours. Necropsies or his
tological analyses were not performed. The 
cause of death in these studies are unknown. 

FOURTEEN-DAY STUDIES 


Although several deaths occurred during the 
repeated-dose studies (Table 13), none were con
sidered to be clearly compound related due to 
the lack of chemical-related gross pathologic 
effects. Clinical signs of toxicity were not 

observed at any time during the studies. 
Chemical-related effects were not observed at 
necropsy of the study survivors. Histological 
analyses of the tissues were not performed. 

THIRTEEN-WEEK STUDIES 


All males that received 500 or 750 mg/ kg died 
during the first week of the study, while all 
females that received 750 mg/ kg were dead by 
week 9 (Table 14). These data suggest that male 
mice might be more susceptible to the lethal 
effects of chlorobenzene than are female mice. 
Deaths also occurred in males at 250 mg/ kg, and 
in females at 250 and 500 mg/ kg. Final body 
weights appeared to be lowered in male mice at 
250 mg/ kg and in female mice at 500 mgj kg 
(Table 14). 

The results of hematologic and clinical chem
istry analyses failed to indicate any clear 
compound-related effects of chlorobenzene on 
the surviving mice (Appendix F, Tables F6 and 
F7). Due to early deaths and group caging, the 
numbers of individual urine samples obtained 
were 2, 2, and I for male mice in the control, 125, 
and 250 mgj kg groups, and 2, I, and 2 for female 
mice in the control, 250, and 500 mgj kg groups. 

Group caging precluded reasonable statistical 
analysis of individual urine outputs. Consistent 
with the polyuria observed in male rats at 750 
mg/ kg, however, mean 24-hour urine volume 
per animal was 5 ml in 500 mgjkg female mice, 
compared to 2 ml in control female mice (data 
not shown). Urinary coproporphyrin excretion 
was increased at 250 and 500 mg/ kg in female 
mice (Appendix F, Table F8). No changes were 
observed in liver total porphyrin concentrations 
in male or female mice. 

At terminal sacrifice, the absolute and relative 
(to body weight) weig~ts of the liver were 
increased in (surviving) male mice at 125 and 250 
mgj kg, and in (surviving) female mice at 250 and 
500 mgj kg (Appendix F, Tables F9 and FlO). 
Absolute and relative heart weights were 
decreased slightly (less than 20%) in all chloro
benzene-treated groups of male mice. 

39 Chlorobenzene 



TABLE 12. 	SURVIVAL OF MICE ADMINISTERED A SINGLE DOSE OF CHLOROBENZENE IN 
CORN OIL BY GAVAGE 

Survival (Day of Death) 
Dose 

(mg/kg) Male Female 

150 	 2/5 (3.3.4) 3/5 (4.10) 

500 	 4;5 (2) 5/5 
1.000 	 0/5 (2.2.2.2,3) 3/5 (3.3) 
2.000 	 0/5 (I, o)(2,2,2,2) oI5 (2,2,2.4,6) 
4.000 	 0/5 (2,2,2,2,2) 0/5 (I, o)(2,2,2,2) 

(a) 	Death was due to gavage-related trauma. 

TABLE 13. 	SURVIVAL AND MEAN BODY WEIGHTS OF MICE ADMINISTERED CHLOROBENZENE 
BY GAVAGE FOR 14 DAYS 

Final Body Weight 

Dose Survival (a) 
Mean Body Weight (grams) Relative .to 

Controls (b) 
(mg/kg) (Day of Death) Initial Final Change (Percent) 

MALES 

0 3/5 (6,7) 21 25 +4 
30 5/5 22 24 +2 - 4 
60 5/5 21 23 +2 - 8 

125 4/5 (4) (d) 23 26 +3 + 4 

250 5/5 22 25 +3 0 
500 3/5 (3,4) (c) 21 23 +2 - 8 

FEMALES 

0 5/5 18 20 +2 

30 5/5 18 20 +2 0 

60 5/5 19 21 +2 + 5 
125 4/5 (3) (d) 18 21 +3 + 5 
250 5/5 19 23 +4 +15 
500 5/5 18 20 +2 0 

(a) 	Number surviving/ number per group. 
(b) 	Weight of the Dosed Group Relative to Controls 1:1 

Weight (Dosed Group) - Weight (Control Group) 
X 100 

Weight (Control Group) 
(c) 	Deaths not considered to be compound related. 
(d) 	Gavage-related trauma. 
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TABLE 14. SURVIVAL AND MEAN BODY WEIGHTS OF MICE ADMINISTERED CHLOROBENZENE 
BY GAVAGE FOR 13 WEEKS 

Final 
Body Weight 

Mean Body Weight (grams) Relative to 

Dose Survival Controls (c) 


(mg/kg) (a) Initial Final Change (b) (Percent) 


MALES 

0 I0/10 24 ±I 35 ±I II± I 
60 I0/10 24 ±I 32 ±0 K±l . 9 


125 IOJIO 25 ±I 33 ±0 8±1 - 6 

250 4/ 9 (e) 26 ±I (d) 28 ± 2 2±1 -20 

500 0/10 (e) 

750 0/10 (e) 


FEMALES 

0 9/10 (f) 20 ±I 26 ±I 6±1 
60 10/10 21 ±I 27 ± 0 6±1 + 4 


125 10/10 20 ±I 26 ±I 7±1 0 

250 6/10 (f) 21 ±I 24 ±I 3±1 - 8 

500 3(10 (f) 19 ± I 22 ±I 3±1 -15 

750 0/10 (f) 


(a) 	Number surviving/ number initially in the group. All calculations are based on those animals surviving to 
the end of the study. 

(b) 	Mean weight change of the survivors of the group ± standard error of the mean. 
(c) 	Weight of the Dosed Group Relative to Controls= 


Weight (Dosed Group) -Weight (Control Group) 

k 100 

Weight (Control Group) 
(d) 	The initial body weight was not recorded for one of the animals in this group. 
(e) 	The weeks of the study during which the individual male mice died were: 750 mg/ kg - all in week I; 500 

mgj kg - all in week I; 250 mg/ kg· I, 10, 10, 10, 10. 
(f) 	The weeks of the study during which the individual female mice died were: 750 mg/ kg· 4, 6, 7, 8, 9, 9, 9, 9, 9, 

9; 500 mg/kg- II, 12, 12, 13, 13, 13, 13; 250 mg(kg- II, II, II, II; 0 mg(kg- 13. 

· Histologic examinations revealed dose
dependent chemical-induced injuries to the liver, 
kidney, bone marrow, spleen, and thymus 
(Table 15). The lesions were graded according to 
perceived severity on a scale of minimal, mild, 
moderate, and severe. Except for hepatic necro
sis, which was also found in one male receiving 
60 mg/ kg and one male receiving 125 mg/ kg, the 
lesions were observed only at the 250, 500, and 
750 mg/ kg doses (doses that also caused some 
deaths) in both sexes. Centrilobular hepatocellu
lar necrosis occurred at the 500 and 750 mgj kg 
doses, and focal hepatocytic necrosis and degen
erative changes in the centrilobular hepatocytes 
were observed at 250 mgj kg. All of the lesions 

were graded as severe at the 250, 500 and 750 
mg/ kg doses. (Increased staining with Oil Red 0 
indicated that the lipid content of the liver was 
increased at these doses as well.) 
· Nephropathy was observed in male mice at 
250, 500 and 750 mg/ kg, 'and in female mice at 
250 mg/ kg. In male mice, the renal lesion con
sisted of mild to moderate necrosis of the prox
imal tubular epithelium at 500 and 750 mg/ kg, 
and mild to moderate regeneration of the prox
imal tubules at 250 mg/ kg. Tubular regeneration 
was also observed in female mice at 250 mg/ kg, 
but tubular necrosis or other renal lesions were 
not observed in this sex even at higher chloro
benzene doses. 
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TABLE 15. INCIDENCE OF HISTOPATHOLOGIC LESIONS IN MICE ADMINISTERED CHLOROBENZENE IN THE 13-WEEK STUDY
(')
e: ..0 
0 Bone Marrow· Spleen- Spleen· Thymus· Thymus-
i Dose Hepatic Hepatic Myeloid Lymphoid Myeloid Lymphoid Lymphoid 
~ (mg/kg) Sex Necrosis Degeneration Nephropathy Depletion Depletion Depletion Necrosis Depletion 
~ 

VEHICLE M 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 
CONTROL F 0/10 0/10 0/10 0/10 0/10 0/10 0(10 0/10 

60 M 1/10 0/10 (a) (a) (a) (a) (a) (a) 
F 0/10 0/10 (a) (a) (a) (a) (a) (a) 

125 M 1/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 
F 0!10 0/10 0/10 0/10 0/10 0(10 0/10 0/10 

250 	 M 7jl0 2/10 4/10 4/10 4/10 4/10 4/10 0/10 
F 10/10 0/10 4/10 2/10 2/10 4/10 3/ 10 0/10 

500 	 M 10/10 0/10 9/10 0/10 2/10 0/10 8/10 2/10 
F 8/10 9/10 0/10 3/ 10 3/10 4/10 0(10 3/10 

750 	 M 10; 10 0/10 8/10 0/10 5/10 0/10 5/10 4/10 
F 1/10 4/10 0/10 0/10 9/10 0/10 1/10 3/10 

f$ 
(a) Tissue not examined due to the absence of lesions at the next higher dose. 



III. RESULTS: MICE-THIRTEEN-WEEK STUDIES 


Myeloid depletion of the bone marrow 
occurred in mice of both sexes at doses of 250 
mgl kg and higher. The lesions were considered 
to be minimal to mild in severity. Lymphoid 
depletion or necrosis of the thymus occurred in 
surviving mice of both sexes at doses of 250 
mgl kg (necrosis) or 500 mgl kg (depletion) and 
greater; the severities of these changes were con
sidered to be moderate to severe. 

Doses of 60 and 120 mg/ kg chlorobenzene 
were selected for female mice in the 2-year study 
based on the following results from the short
term study (doses of 30 and 60 mg/ kg were 

selected for male mice because of a perceived 
greater susceptibility of this sex to the toxic 
effects of chlorobenzene): 

1. 	 Decreased survivals at 250, 500 and 750 
mg/kgjday. 

2. 	 Dose..<fependent hepatocellular necrosis at 
250, 500 and 750 mglkg/day. 

3. Nephrotoxicity, thymic necrosis, 	and lym
phoid or myeloid depletion of the thymus, 
spleen and bone marrow at doses of250, 500 
or 750 mg/ kg/ day. 

TWO-YEAR STUDIES 


Body Weights and Clinical Signs 
Mean body weights of dosed and control mice 

were comparable throughout the study (Figure 4 
and Appendix G, Table G2). No compound
related clinical signs of toxicity were observed in 
this study. 

.Antibody Titers 
Viral antibody titers are shown in Appendix J. 

Positive titers were observed at the following 
times: PVM (Pneumonia Virus of Mice), 18 
months; GDVII (Theiler's Encephalomyelitis 
Virus), 24 months; MVM (Minute Virus of 
Mice), 18 months; Sendai Virus, 12 months; 
MHV (Mouse Hepatitis Virus), 6 and 24 months. • 

Survival 
Estimates of the probability of survival of 

male and female mice administered chloroben
zene in corn oil at the doses of these studies, and 
those of the vehicle controls, are shown in Figure 
5. The survivals of the low and high dose groups 
of male mice were marginally less than those of 
the controls (P=0.044 and P=0.042 for low and 
high dose male mice, respectively). No other 
significant differences in survival were observed. 

• At the present time, the significance of ele
vated viral antibody titers to the evaluation of 
animal response to chemical exposure is 
unknown. 

In male mice, 46/50 (92%) of the untreated 
controls, 48/50 (96%) of the vehicle controls, 
42/50 (84%) of the low dose, and 43/50 (86%) of 
the high dose animals were alive at 78 weeks. In 
female mice, 49/50 (98%) of the untreated con
trols, 49 I50 (98%) of the vehicle controls, 47 ISO 
(94%) of the low dose, and 47I50 (94%) of the 
high dose animals were alive at 78 weeks . 

In male mice, 35I50 (70%) of the untreated 
controls, 39 I50 (78%) of the vehicle controls, 
28 I50 (56%) of the low dose, and 29I50 (58%) of 
the high dose group lived to the termination of 
the study at 105 weeks. In female mice, 371 50 
(74%) of the untreated controls, 40150 (80%) of 
the vehicle controls, 41 I50 (82%) ofthe low dose, 
and 38 I50 (76%) of the high dose group lived to 
the termination of the study at 105 weeks. The 
survival incidences include one high dose female 
that died during the termination of the study. 
For statistical purposes, this animal has been 
pooled with those killed at the end ofthe study. 

Two low dose male mice, one high dose male 
mouse, and one high dose female mouse were 
diagnosed as having died from gavage-related 
traumas. The carcasses of one low dose male 
mouse and one high dose male mouse were too 
autolyzed for reasonable analysis of cause of 
death. For statistical purposes, these two mice 
were considered to have died from non
accidental causes. 
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Pathology and Statistical Analyses 
of Results 

Histopathologic findings of neoplasms in 
mice are summarized in Appendix B, Tables Bl 
and B2; Appendix B, Tables B3 and B4 give the 
survival and tumor status for individual male 
and female mice. Findings on nonneoplastic 
lesions are summarized in Appendix D, Tables 
Dl and 02. Appendix I, Tables I3 and I4, con
tain the statistical analyses of those primary 

tumors that occurred with an incidence of at 
least 5% in one of the three groups. The statisti
cal analyses used are discussed in Chapter II 
(Data Recording and Statistical Methods) and 
Appendix I (footnotes). 

No site-specific tumors or nonneoplastic 
pathology occurred at statistically significant 
increased or decreased incidences in either male 
or female mice treated with chlorobenzene. 

Chlorobenzene 46 



IV. DISCUSSION AND CONCLUSIONS 


47 Chlorobenzene 



IV. DISCUSSION AND CONCLUSIONS 


Chlorobenzene was tested for toxic potential 
in male and female B6C3Ft mice and Fischer 
344 rats by oral administration in corn oil. The 
doses were 0 (vehicle control), 60, 125, 250, 500 
or 750 mg/ kg/ day, 5 days per week(gavage), for 
both sexes and species in the 13-week studies. In 
the 2-year studies, doses ofO (vehicle control), 60 
or 120 mg/ kg/ day were administered to male 
and female rats and female mice, and doses ofO, 
30 and 60 mg/ kg/ day to male mice, 5 days per 
week (gavage) for 103 weeks. 

The results of the 13-week studies reported 
herein largely corroborate the earlier reports 
that chlorobenzene exposure can adversely 
affect the liver, kidneys, and hematopoietic sys
tem (see Introduction). Consistent changes in 
hematological parameters were not observed in 
this study despite microscopic evidence of mye
loid and/ or lymphoid depletion of the bone mar
row in both rats and mice. Hematologic analyses 
were performed only on survivors at the end of 
the study, however, while the frequencies of the 
bone marrow lesions were generally greater in 
the early death animals than in those that sur
vived until the end of the study (data not shown). 
Analyses at an earlier time, therefore, may have 
revealed chemical effects on circulating blood 
components not apparent in survivors after 90 
days of treatment. 

The increased liver total porphyrin concentra
tions at the higher chlorobenzene doses in female 
rats, and the general porphyrinuria in chloro
benzene-treated rats and mice in the 13-week 
studies suggest an effect on liver heme metabo
lism, as was indicated by the previous studies 
demonstrating increased hepatic ALA-synthe
tase activity in chlorobenzene-treated rats (see 
Introduction). Whatever the mechanism of the 
chlorobenzene effect on heme synthesis, the 
magnitude of the change was apparently insuffi
cient to produce anemia or other severe hemato
logic effects in the surviving animals. 

The changes in organ weights in the 13-week 
studies were generally consistent with the histo
pathologic observations. There is no ready 
explanation for the decreased heart weight in 
chlorobenzene-treated male mice, however, or 
for the decreased splenic weight in all groups of 
chlorobenzene-treated male rats. Histological 
lesions of the heart were not observed, and lym
phoid depletion of the spleen in male rats 
occurred only at the highest dose, 750 mg/ kg. 
Yet, the decreased splenic weight in chloroben
zene-treated rats has also been reported pre
viously (see Table 1) 

The concurrent observations of proximal tub
ular degeneration (or necrosis) and regeneration 
in the kidneys of rats and mice receiving chloro
benzene for up to 90 days indicate continuing 
injury and repair of the renal tubular epithelium. 
The centrilobular hepatocellular necrosis found 
in both species is consistent with previous 
reports of chlorobenzene hepatotoxicity (see 
Table 1, and Introduction). 

The high doses used in the 2-year studies dif
fered from those required to produce frank 
tissue injury in the 13-week studies by factors of 
2-4. Despite the relative closeness of the 13-week 
and 2-year doses, nonneoplastic lesions clearly 
attributable to chlorobenzene were not observed 
in the 2-year studies. The subtle (generally focal, 
and mild or minimal in severity) hepatonecro
genic lesions diagnosed by the original patholo
gist were not confirmed during a "blind" review 
of all liver slides by a second pathologist. These 
equivocal effects, therefore, were not considered 
to be clear evidence of chlorobenzene hepato
toxicity in the 2-year studies. 

More striking was the general tendency for 
chlorobenzene-treated rats of both sexes to 
exhibit lower incidences of inflammatory and 
cytoplasmic changes in the liver (Table 7), as 
confirmed during the review of the liver slides. 
This "sparing" effect from alterations such as 
those that normally increase in frequency with 
age could not be attributed solely to reduced 
survival. The cause and the significance of these 
effects are unknown. 

The failure of chlorobenzene to produce lym
phoid or myeloid depletion of the bone marrow, 
spleen or thymus in the 2-year studies suggests 
that the adverse effects of this agent on the hema
topoietic system in rodents are not progressive 
beyond 90 days of exposure. Similarly, the lack 
of frank nephrotoxicity or hepatotoxicity in the 
2-year studies indicates little potential for 
chlorobenzene to produce progressive nonneo· 
plastic toxicity more severe than that observed in 
the 13-week studies. 

The high doses used in the 2-year studies were 
120 mg/kg/day for male and female rats and 
female mice, and 60 mg/ kg/ day for male mice. 
These doses did not shorten group survivals, 
reduce body weight gains or cause nonneoplastic 
injury in the female rats or mice. The use of 
higher doses in the 2-year studies, however, was 
precluded by the occurrence ofsevere liver injury 
(and other tissue injuries) in male and female rats 
and mice at 250 mg/ kg/ day in the 13-week stud
ies. Body weight gains were not depressed for 
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male rats in the 2-year studies, but survival was 
reduced in comparison to vehicle (but not in 
comparison to untreated) controls. Since toxic 
lesions were not observed in the dosed male rats 
dying early, the toxicological significance of the 
reduced survival is unknown. Of the three high 
dose male rats dying before week 52 of the study, 
one was a suspect gavage accident and the other 
two were severely autolyzed. 

Survival was marginally reduced in the low 
dose (30 mg/ kg/ day) and high dose (60 
mg/ kg/ day) male mice, although body weight 
gain was unaffected. No chlorobenzene-induced 
toxic lesions were observed in the dosed male 
mice dying early during the study. Of the four 
low dose male mice dying before week 52, three 
were moribund sacrifices without clear evidence 
of a toxic effect and one was severely autolyzed. 
Of the three high dose male mice dying before 
week 52, two were found dead without evidence 
of toxic lesions and one was severly autolyzed. 
Therefore, these data do not indicate that chlo
robenzene administration was the likely cause of 
the marginally reduced survival in male mice. 

Because of the lack of frank toxicity at 125 
mg/ kg/ day in the 13-week studies, male mice 
may have been able to tolerate more than 60 
mg/ kg/ day in the 2-year studies. Severe tissue 
injuries were present at 250 mg/ kg/ day in the 
13-week studies, however, indicating that the 
2-year dose was within a factor of 4 of a severely 
toxic dose. In light of the data discussed above, 
the high doses used in this study were considered 
to be adequate for carcinogenicity testing in 
male and female rats and mice. 

Foreign body aspiration into the lung and 
focal granulomatous inflammation of the lung 
were diagnosed frequently in gavaged animals, 
but not in untreated controls. Presumably, 
therefore, these lesions could have been caused 
by the technique oforal intubation with corn oil. 
Histopathologic examinations did not indicate 
the nature of the foreign materials in the lung. 
However, the occurrence of foreign body aspi
rants in rats appeared to increase with the dose 
of chlorobenzene, even among animals that were 
not considered to have died from gavage acci
dents (Table 9). An analysis of individual animal 
pathology summaries, however, revealed that 1 
of 14low dose males, 1 of8 high dose males, 4 of 
S low dose females and 3 of 7 high dose females 
with foreign materials in the lung died on or 
before the 52nd week of the study (half-way 
point), but were not diagnosed as accidental 
deaths. Therefore, aspiration of chlorobenzene

containing gavaged material may have had a 
greater effect on rat survival than suggested by 
the number of animals formally listed as dying 
from gavage accidents. 

Inflammation of the lung diagnosed as 
"acute/ chronic" occurred in untreated controls 
as well as in gavaged rats (Table 9). The fre
quency of this lesion appeared to increase with 
chlorobenzene dose, however, particularly in 
female rats. In contrast, focal granulomatous 
inflammation occurred only in gavaged rats, and 
at decreasing frequency with increasing chloro
benzene dose (Table 9). Although these data are 
far from conclusive, they seem to suggest that the 
gavage technique per se is associated with the 
induction of inflammatory changes in the rat 
lung, possibly from aspiration of the gavaged 
material into the lungs. The potential relation
ship of this gavage effect to the toxic effects 
elicited by chlorobenzene in this study is 
unknown. 

Furthermore, the differential diagnoses of 
"inflammation, acute/ chronic" and "inflamma
tion, focal granulomatous" in the rat lung are 
highly subjective, and may well entail consider
able overlap. When combined, the incidences of 
inflammation, acute/ chronic, or focal granulom
atous do not indicate a chlorobenzene dose
related effect (7/50, 12/50, 11/50, Sf SO in males; 
2/47, 15/49, 14/49, 14/49 in females; untreated 
control, vehicle control, low dose and high dose, 
respectively). As indicated, therefore, the tech
nique of gavage may have been associated with 
inflammatory changes in the lungs, particularly 
those of the female rats, but the data do not 
indicate a causative role of .chlorobenzene in 
producing this lesion. 

Chlorobenzene was associated with an 
increased occurrence of neoplastic nodules in the 
livers of male rats. Generally considered to be 
late-occurring lesions, the first neoplastic nodule 
of the liver was detected in a vehicle control male 
rat that died at week 89, and the majority in all 
groups were detected at study termination. The 
incidences of neoplastic nodules of the liver in 
male rats surviving for at least 89 weeks were 
4/44 (9%), 2/48 (4%), 4/40 (10%), and 8/32 
(25%) in the untreated control, vehicle control, 
low dose, and high dose groups, respectively. 
Pairwise comparisons by the Fisher exact test 
indicated that the incidence in high dose male 
rats was significantly (P< 0.05) increased in. 
comparison to the vehicle controls or the 
combined (vehicle and untreated) controls. 

49 ·thlorobenzene 



IV. DISCUSSION AND CONCLUSIONS 

The occurrence of neoplastic nodules of the 

liver in the concurrent vehicle controls, 2/ 50 

(4%), was similar to that observed in the other 

com oil gavage control male rats at this labora

tory (0I50, 0%) and in recent NTP studies 

(21 /789, 2.7%, SD = 3.8%) (Appendix H, Table 

H 1). The occurrence of neoplastic nodules of the 

liver in the concurrent untreated controls, 4/50 

(8%), was not significantly different (i.e., 

P>0.05) from that in the concurrent vehicle 

controls (2/ 50, 4%), but was greater than that in 

historical untreated male rat controls for recent 

NTP studies (6713618, 1.9%)*. Because of the 

numerical difference in the incidences in the two 

control groups in this study, the occurrences of 

neoplastic nodules in the chlorobenzene-treated 

male rats were compared to those in combined 

(untreated and vehicle) controls (Table 16). 

Chlorobenzene was associated with an increased 

occurrence of neoplastic nodules in the high dose 

(120 mg/ kg/ day) male rats in comparison to the 

composite control group. The increase in neo

plastic nodules of the liver in male rats, there

fore, was considered to be chlorobenzene

induced. 


The occurrence of hepatocellular carcinomas 
in vehicle control male rats, 2/ 50(4%), was equal 
to the highest rate reported for control male rats 
in recent NTP bioassays, and was -greater than 
the program-wide recent historical rate for corn 
oil gavage male rats (7 /789, 0.9%, SD =1.6%). 
The reason for the relatively high incidence of 
hepatocellular carcinomas in vehicle control 
male rats in this study is unknown. Hepatocellu
lar carcinomas were not diagnosed in untreated 
control or chlorobenzene-treated male rats in 
this study. 

The incidence ofanimals with testicular inter
stititial cell tumors was increased in male rats 
(life table trend test) and the incidence in the high 
dose group was significantly (P<O.OS) greater 
than that in the vehicle controls (life table analy
sis, Appendix I, Table 11 ). Because of the non
lethal nature of testicular interstitial cell tumors, 
however, life table tests are considered to be less 

*In this statistical comparison of the incidences 
of neoplastic nodules of the liver in concur
rent untreated control male rats and historical 
untreated control male rats, adjustments were 
not made for possible differences in survival. 

appropriate for analysis of this tumor type than 
are the incidental tumor test or the Cochran
Armitage Trend and Fisher exact tests, none of 
which clearly demonstrated statistical signifi
cance (P<O.OS). The increase by life table analy
sis is probably due to the number of early deaths 
(reduced survival) in high dose male rats. There
fore, the data were not considered as evidence of 
a biological effect of chlorobenzene on the testis. 

Although not of statistical significance, the 
occurrence of a renal tubular cell adenocarcino
ma in a single high dose female rat, and of transi
tional cell papillomas of the urinary bladder in 
one each of the low and high dose male rats, are 
of toxicologic concern because of the relative 
rarity of these tumors in corn oil vehicle control 
rats (historical incidence of 0/789 renal tubular 
cell adenocarcinomas in control F344 female 
rats; historical incidence of 0/788 transitional 
cell papillomas of the urinary bladder in control 
F344 male rats). 

Pituitary adenomas in high dose (120 
mg/ kg/ day) female rats, pituitary adenomas, 
adenocarcinomas or carcinomas (combined) in 
high dose (120 mgjkgjday) male rats, and 
endometrial stromal polyps in low dose (60 
mg/ kg/ day) female rats occurred at significantly 
(P<0.05) lower incidences by at least one 
statistical test than in the vehicle controls. The 
reason for the decreased occurrences of these 
tumors in chlorobenzene-treated rats, and their 
biological significance, are unknown. 

Information summarized in the Introduction 
indicates that chlorobenzene is oxidized to a 
chemically reactive intermediate (arene oxide) 
that can arylate nucleophilic macromolecules. 
These data further suggest that such an interac
tion, which may be the cause of liver necrosis, 
occurs only with chlorobenzene doses sufficent 
to deplete the cytosolic nucleophile glutathione 
below a critical level in the liver. The relation
ships between chlorobenzene dose, liver gluta
thione content, and liver necrosis or degenera
tion (or other tissue injuries) in these studies are 
unknown. While liver necrosis occurred in the 
13-week studies in both species and sexes, there 
was only equivocal evidence for nonneoplastic 
injury to the liver of rats in the 2-year studies. 
Moreover, none of the 8 male rats in the high 
dose (120 mg/kg/day) group with neoplastic 
nodules of the liver were among the 5 animals 
from the same group diagnosed as having mild 
or focal hepatocellular necrosis by one of the 
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TABLE 16. ANALYSIS OF LIVER TUMORS IN MALE RATS: STATISTICAL COMPARISONS OF 
TREATED GROUPS AND COMBINED (VEHICLE AND UNTREATED) CONTROLS 

Neoplllltic: Nodule 
Tumor Rates 

Overall 
Adjusted 
Terminal 

Statistical Tests 
Ufe Table 
Incidental Tumor Test 
Cocbran-Armitage Trend Test 
.Fisher Exact Test 

NecJPI-Ik Nodule or Carcinoma 
Tumor Rates 

Overall 
Adjusted 
Terminal 

Statistical Tests 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

pathologists. Therefore, there is no clear evi
dence to indicate that hepatonecrogenic effects 
of chlorobenzene contributed to the develop
ment of neoplastic nodules of the liver in these 
studies. 

Arene oxides (epoxides) have been proposed 
as intermediates in the metabolism of benzene 
and (mono)chlorobenzene, and some similari
ties exist in the types of benzene and chloroben
zene metabolites excreted in urine (e.g., phenols 
and catechols, glucuronide and sulfate conju
gates, and mercapturic acids) (Introduction to 
this report and IARC, 1982). In addition to pos
sessing similar pathways of metabolism, chloro
benzene and benzene both produce hematotoxic 
effects in rodents, perhaps secondary to bone 
marrow toxicity (this report; IARC, 1982). 
Because of these similarities in metabolism and 
toxicity, speculation on the adequacy of rodent 
models as predictors of potential human toxic 
response to benzene may also be relevant to 
(mono)chlorobenzene. There is considerable 
evidence of a leukemogenic effect of benzene in 
exposed humans, but no clear demonstration of 

All Controls 

6/100 (6%) 
7.3% 
2/73 (3%) 

P=0.007 
P=O.OIO 
P=0.034 

8/100 (8%) 
9.9% 
4/13 (5%) 

P=0.024 
P=0.032 
P=0.093 

60 mg/kg 110 ma/k& 

4/49 (8%) 8/49 (16%) 
12.5% 29.3% 
4/32 (13%) 1/26 (21%) 

P=0.378 P=0.008 
P=0.393 P=O.Oll 

P=0.428 P=0.045 

4/49 (8%) 8/49 (16%) 
12.5% 29.3% 
4/32(13%) 7/26 (27%) 

P=0.542 P=0.025 
P=0.558 P=0.032 

P=0.600 P=O.I06 

leukemogenic properties of benzene in experi
mental animals. In NTP two-year gavage studies 
of benzene, peer reviewed in July 1984, doses of 
SO, 100, or 200 mg/ kg per day in male rats and 
25, SO, or 100 mg/ kg per day in female rats and 
male and female mice produced a variety of 
carcinogenic effects. This apparent inability to 
reproduce in rodent models the human response 
to benzene, a chemical similar to (mono)chloro
benzene in its structure and in some aspects of its 
metabolism and biological effects, should be 
considered when evaluating the results of this 
experiment as a predictor of the response of 
nonrodent species to chlorobenzene. Similarly, 
differences in routes of exposure (e.g., inhalation 
versus oral) and their potential impact on target 
organ toxicity should be considered in any eva
luation of potential human health effects of 
chlorobenzene, based on these studies. 

I ,2-Dichlorobenzene (a-dichlorobenzene) and 
1 ,4-dichlorobenzene (p-dichlorobenzene) have 
also been tested in rodents for toxic potential by 
the National Toxicology Program. The toxic 
effects of o- and p-dichlorobenzene in the 13
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week studies were virtually the same as those of 
(mono)chlorobenzene(NTP, 1983; J. Goldstein, 
NTP, personal communication; and this report). 
It was concluded that a-dichlorobenzene was 
not carcinogenic to male or female F344 rats or 
B6C3Ft mice when administered for 2 years by 
gavage at doses of 60 or 120 mg/ kg/ day (NTP, 
1983). The 2-year studies of p-dichlorobenzene 
in rats and mice have not been completed*. 

• A final report on the carcinogenicity study of 

p-dichlorobenzene in rats and mice is 

expected to be peer reviewed in 1985. 


Conclusions: Under the conditions of these 
studies, chlorobenzene administration increased 
the occurrence ofneoplastic nodules ofthe liver 
in high dose (120 mgI kg I day) male F344 I Nrats, 
providing some but not clear evidence of 
carcinogenicity of chlorobenzene in male rats. 
Carcinogenic effects of chlorobenzene were not 
observed in female F344 IN rats or in male or 
female B6C3FJ mice. 
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TABLE A1. 

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS ADMINISTERED 
CHLOROBENZENE IN CORN OIL BY GAVAGE 

-------------------------------------------------------------~ ..----------------------------------· 
UNTREATED VEHICLE 
CONTROL CONTROL 

ANIMALS 
ANIMALS 
ANIMALS 

INITIALLY IN STUDY 
NECROPSIED 
EXAMINED HISTOPATHOLOGICALLY 

50 
50 
50 

50 
50 
50 

INTEGUMENTARY SYSTEM 

IISKIN 
SQUAMOUS CELL PAPILLOMA 
SQUAMOUS CELL CARCINOMA 
BASAL-CELL CARCINOMA 
KERATOACANTHOMA 

(50) 

1 ( 2")
2 ( 4") 

(50) 

1 (2")
1 C2Y.) 

MSUBCUT TISSUE 
FIBROMA 
FIBROSARCOMA 
OSTEOSARCOMA 

(50) 
4 car.> 

(50) 
5 (10")
2 C4X> 
1 C2X) 

RESPIRATORY SYSTEM 

ILUHG 
SQUAMOUS CELL CARCINOMA, METASTA 
HEPATOCELLULAR CARCINOMA, METAST 
ALVEOLAR/BRONCHIOLAR CARCINOMA 
FIBROSARCOMA 

C50> 

2 C4") 

(50) 
1 C2X> 
1 (2") 

HEMATOPOIETIC SYSTEM 

MMULTIPLE ORGANS (50) (50)
MALIG.LYMPHOMA, UHDIFFER-TYPE 1 (2")
LEUKEMIA,NOS 4 C8X>
UNDIFFERENTIATED LEUKEMIA 3 (6Y,) 1 ( 2")
LYMPHOCYTIC LEUKEMIA 1 C2X)
GRANULOCYTIC LEUKEMIA 1 C2X>
LEUKEMIA,MOHOHUCLEAR CELL 12 (24") 4 (8:() 

ILIVER (50) (50)
LEUKEMIA,MOHOHUCLEAR CELL 1 (2") 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
M HUMBER OF ANIMALS NECROPSIED 

LOW DOSE 
50 
50 
50 

(50) 
2 (4") 

1 ( 2") 

(50)
2 ( 4") 

(50) 

1 ( 2") 

(50) 

2 C4X> 

9 C18X> 

(49) 

HIGH DOSE 
50 
50 
50 

(50) 

1 C2l0 

(50)
2 C4X)
1 C2X) 

(50) 

(50) 

1 C2X> 

3 (6X) 

(49) 
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TABLE A1. MALE RATS: NEOPLASMS (CONTINUED) 
-------------------------------------------------------------------------------------------------~ 

CIRCULATORY SYSTEM 

#SPLEEN 
HE11ANGIOMA 

#TESTIS 

HEr·tAHGI OS ARCO~IA 


DIGESTIVE SYSTEM 

*LIP 
KERATOACANTHOMA 


~!DORSUM OF TOHGUE 

SQUAMOUS CELL PAPILLOMA 


#LIVER 

NEOPLASTIC NODULE 
HEPATOCELLULAR CARCINOMA 


IIPAHCREAS 

ACIHAR-CELL ADENOMA 
MIXED TUMOR, MALIGNANT 


#ESOPHAGUS 

SQUAMOUS CELL CARCHIOMA 


IICARDIAC STOtiACH 

SQUAMOUS CELL PAPILLOMA 


#DUODENAL t1UCOSA 

ADENOCARCINOMA, HOS 

URINARY SYSTEM 

#URHlARY BLADDER 
TRANSITIONAL-CELL PAPILLOMA 

EHDOCRINE SYSTEM 

#PITUITARY 
CARCHIOMA I NOS 

II HUMBER OF ANIMALS WITH TISSUE 
II HUMBER OF AHIMALS NECROPSIED 

UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE HIGH DOSE 

(48) (50) (49) (47) 
1 (2~) 

(50) (50) ( 4 9) (50) 
1 (2~) 

(50) (50) (50) C50) 
I C2~) 

C50) (50) (so) 
I C2~) 

(50) 
I C2X) 

C50) 
4 (8~) 

(50) 
2 C 4X) 
2 C4X > 

(49) 
4 C8X) 

(49) 
8 CI6X) 

C48> (50) (48) 
I C2Xl 

C48) 
I C2Xl 

1 C2:o 

(50) (50) 
1 C2X> 

(49) (50) 

C48) (50) 
1 C2X> 

(49) (48) 

(46) (50) (47) (46) 
1 C2X> 

(48) (48) (46) 
1 (2~) 

(45) 
1 C2X> 

( 49) (50) 
1 2:'. 

C42) ( 47> 

EXAMINED MICROSCOPICALLY 
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--------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------

TABLE A1. MALE RATS: NEOPLASMS (CONTINUED) 

UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE HIGH DOSE 

ADEN0~1A, NOS 20 (41)() 10 C20Y.> 9 (21)() 3 (6%) 

IANTERIOR PITUITARY 
ADENOCARCIHOI1A, NOS 

(49) (50) 
1 (2)() 

(42) (47) 

IADREHAL 
PHEOCHR0110CYTOMA 

(49) 
10 C20Y.) 

(49) 
f f C22X> 

(49) 
7 C14X) 

(49) 
5 ClOY.) 

IADRENAL MEDULLA 
GANGLIONEUROMA 

(49) (49) (49) (49) 
1 (2") 

ITHYROID 
FOLLICULAR-CELL CARCINOMA 
C-CELL CARCINOMA 
PAPILLARY CYSTADENOMA, NOS 

(49) 

6 ( 12Y.) 
1 C2Y.) 

(50) 
1 (2l0 
6 ( 12Y.) 

(49) 

5 ( 1 0") 

(43) 

3 n:o 
1 (2") 

ITHYROID FOLLICLE 
CYST ADENOI·1A, NOS 
CYSTADENOCARCINOMA, NOS 

(49) (50) 
1 (2)() 

(49) 
2 C4Y.> 
1 (2Y.) 

(43) 

IPANCREATIC ISLETS 
ISLET-CELL ADENOMA 

(48) (50) (48) 
I C2Y.> 

(48) 

ISLET-CELL CARCINOMA 3 (6)() 1 (2l0 1 (2)() I (2!0 

REPRODUCTIVE SYSTEM 

IIMAMMARY GLAND (50)' (50) (50) (50)
FIBROADENOMA 3 C6Y.) 2 ( 4Y.) 1 C2X> 1 C2X> 

IIPREPUTIAL GLAND (50) (50) C50> (50)
CARCINOMA,HOS I C2l0 

MSEMIHAL VESICLE (50) (50) (50) (50)
PAPILLARY ADENOMA 1 C2Y.> 

IT ESTIS <50) (50) (49) (50)
INTERSTITIAL-CELL TUMOR 47 (94!0 44 caa:o 43 C88Y.) 43 (86")
INTERSTITIAL-CELL TU~10R, MALIGHA I C2X) 

NERVOUS SYSTEM 

IBRAIHIMEHINGES (50) (50) (50) (50)
GRANULAR-CELL TUMOR, BENIGN I C2l0 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
M HUMBER OF ANIMALS NECROPSIED 
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--------------------------------------------------------------------------------------------------
TABLE A1. MALE RATS: NEOPLASMS (CONTINUED) 

liBRA IN 
ASTROCYTOMA 


IHIPPOCAMPUS 

ASTROCYTOMA 


#CINGULUM 

ASTROCYTOMA 


*LUMBAR SPINAL CORD 

OSTEOSARCOMA 

SPECIAL SENSE ORGANS 


*EYELID 

FIBROSARCOMA 


*ZYMBAL'S GLAND 

SQUAMOUS CELL CARCINOMA 

MUSCULOSKELETAL SYSTEM 

NONE 

BODY CAVITIES 


*ABDOMINAL CAVITY 

FIBROSARCOMA 


*TUNICA VAGINALIS 

MESOTHELIOMA, NOS 

ALL OTHER SYSTEMS 

*MULTIPLE ORGANS 
MESOTHELIOMA, NOS 
MESOTHELIOMA, MALIGNANT 
OSTEOSARCOMA, METASTATIC 

ADIPOSE TISSUE 
MESOTHELIOMA, NOS 

I NUMBER OF ANIMALS WITH TISSUE 
,* NUMBER OF ANIMALS NECROPSIED 

UNTREATED VEHICLE 
CONTROL CONTROL 

(50) (50) 

(50) 	 (50) 
1 ( 2%) 

(50) 	 (50) 
1 (2%) 

(50) (50) 

(50) (50) 

(50) (50) 

(50) (50) 

(50) 	 (50) 
3 (6~) 

(50) 	 (50) 

1 (2%) 

EXAMINED MICROSCOPICALLY 

LOW DOSE 

(50) 
1 (2)0 

(50) 

(50) 

(50) 
1 (2%) 

(50) 
1 (2%) 

(50) 

(50) 
1 (2~) 

(50) 
1 (2~) 

(50) 

1 	 (2%) 

HIGH DOSE 

(50) 

(50) 

(50) 

(50) 

(50) 

(50) 
1 (2%) 

(50) 

(50) 
1 (2~) 

(50) 
1 (2%) 
1 (2~) 
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TABLE A1. MALE RATS: NEOPLASMS (CONTINUED) 

-----------------------------------------------------------------------------------------------------· 
UNTREATED 
CONTROL 

ANIMAL DISPOSITION SUMMARY 

ANIMALS INITIALLY IN STUDY 
NATURAL DEATH 
MORIBUND SACRIFICE 
SCHEDULED SACRIFICE 
TERMINAL SACRIFICE 
DOSING ACCIDENT 
ACCIDENTALLY KILLED, NDA 
ACCIDENTALLY KILLED, ~OS 
ANIMAL MISSING 
ANIMAL MISSEXED 
OTHER CASES 

50 
7 
9 

34 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

50 
3 
6 

50 
7 
5 

50 
a 
7 

39 
I 

32 
4 

26 
5 

2 
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---------------------------------------------------------------------------------------------------

TABLE A1. MALE RATS: NEOPLASMS (CONTINUED)'
---' -·· 

---------------------------------------~----------------------------------------------------~----·' 
UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE HIGH DOSE 

--------------------------------------------------~----------~-----------~---~--~-------~--------

TUMOR SUMMARY 

TOTAL ANIMALS WITH PRIMARY TUMORSM 50 49 46 43 
108 1 0 1 84 


TOTAL ANIMALS WITH BENIGN TUMORS 50 


TOTAL PRIMARY TUMORS 128 

48 45 43 

TOTAL BENIGN TUMORS 88 75 
 71 61 


TOTAL ANIMALS WITH MALIGNANT TUMORS 30 21 21 12 

TOTAL MALIGNANT TUMORS 36 27 25 13 


TOTAL ANIMALS WITH SECONDARY TUMORSI 2 1 

TOTAL SECONDARY TUMORS 2 1 


TOTAL ANIMALS WITH TUMORS UNCERTAIN
5 10BENIGN OR MALIGNANT 4 5 

10TOTAL UNCERTAIN TUMORS 4 6 5 


TOTAL ANIMALS WITH TUMORS UNCERTAIN
PRIMARY OR METASTATIC 

TOTAL UNCERTAIN TUMORS 

M PRIMARY TUMORS: All TUMORS EXCEPT SECONDARY TUMORS 
I SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN 
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TABLE A2. 


SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS ADMINISTERED 

CHLOROBENZENE IN CORN OIL BY GAVAGE 


-------------------------------------------------------------------------------------------------· 

UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE HIGH DOSE 

---------------------------------------------------------------------------------------~---------· ANIMALS 
ANIMALS 
ANIMALS 
ANIMALS 

INITIALLY IN STUDY 
MISSING 
NECROPSIED 
EXAMINED HISTOPATHOLOGICALLY 

50 
1 

49 
49 

50 

50 
50 

50 

50 
50 

50 

50 
50 

INTEGUMENTARY SYSTEM 

IISKIN 
SQUAMOUS CELL PAPILLOMA 
KERATOACANTHOMA 

(49) (50) (50) 

1 (2"' 

(50) 
1 (2"' 

IISUBCUT TISSUE 
FIBROSARCOMA 
LIPOSARCOMA 
NEUROFIBROSARCOMA 

(49) 
1 ( 2l0 

1 ( 2l0 

(50) 

1 ( 2l0 

(50) 

1 (2") 

(50) 

RESPIRATORY SYSTEM 

ILUNG 
ALVEOLAR/BRONCHIOLAR CARCINOMA 
LIPOSARCOMA, METASTATIC 

(49) 

1 (2%) 

(49) (50) (50) 
1 (2") 

HEMATOPOIETIC SYSTEM 

IIMULTIPLE ORGANS 
LEUKEMIA,NOS
UNDIFFERENTIATED LEUKEMIA 
LYMPHOCYTIC LEUKEMIA 
LEUKEMIA,MONONUCLEAR CELL 

(49)
2 (4%) 

4 C8Y.)
3 (6%) 

(50) 

3 

5 

C6Y.) 

(10%) 

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

8 ( 16l0 

(50) 

II (22l0 

IPANCREATIC L.NODE 
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 

(47) (45) 
I (2%) 

(40) (40) 

I NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
II NUMBER OF ANIMALS NECROPSIED 
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TABLE A2. FEMALE RATS: NEOPLASMS (COiniUEDJ 

-------------------------------------------------------------------------------------------------· 
UITREATED VEHICLE 
COITROL COITROL LOW DOSE HIGH DOSE 

-------------------------------------------------------------------------------------------------· 
CIRCULATORY SYSTEM 

--~~~~-------------------------------------------------------------------------------------------· 
DIGESTIVE SYSTEM 

MDORSUM OF TONGUE 
S~UAMOUS CELL PAPILL~MA 

(49) (50) (50) 
1 (2:0 

(50) 

ISALIVARY GLAND 
ADENOMA, NOS 

(49) (50) 
' ( 2") 

(49) (49) 

ILIVER 
NEOPLASTIC NODULE 
HEPATOCELLULAR CARCINOMA 

(49) 
1 (ZJt) 

(50) (50)
1 ( 2:() 

CSO) 
1 ( 2") 
' (2")' 

IPANCREAS 
ACINAR-CELL ADENOMA 

C46) (50) (49) 
1 (2:() 

C49) 

IGASTRIC MUSCULARIS 
LEIOMYONA 

(49) (50) (49) (50) 
1 ( 2") 

I NUMBER 
M NUMBER 

OF 
OF 

ANIMALS 
ANIMALS 

WITH TISSUE 
NECROPSIED 

EXAMINED MICROSCOPICALLY 
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TABLE A2. FEMALE RATS: NEOPLASMS (CONTINUED) 
--- .--------------------------------------------------·---------------------------------------------

UNTREATED VEHICLE 
CONTROL CONTROL 

URINARY SYSTEM 

IKIDNEY ( 4 9) (50)

TUBULAR-CELL ADENOCARCINOMA 


ENDOCRINE SYSTEM 

IPITUITARY (48) (46)
CARCINOMA,NOS 1 (2%)
ADENOMA, NOS 27 (56'0 23 (50%) 

IANTERIOR PITUITARY (48) (46)
ADENOCARCINOMA, NOS 
ASTROCYTOMA, INVASIVE 


#ADRENAL (49) (49)

CORTICAL ADENOMA 1 (2%)
CORTICAL CARCINOMA 1 (2l0
PHEOCHROI10CYTOMA 3 ( 6%) 1 (2%) 

ITHYROID (49) ( 4 9)
FOLLICULAR-CELL CARCINOMA 
C-CELL CARCINOMA 3 (6X) 4 (8%)
PAPILLARY CYSTADENOMA, NOS 

I NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
II NUMBER OF ANIM•Ls NECROPSIED 

LOW DOSE 

(50) 

(46)
1 (2%)

18 (39%) 

(46)
1 (2%) 

(49) 

4 (8%) 

(49) 

1 C2%)

1 (2%) 


HIGH DOSE 

(50) 
1 C2l0 

(43) 

13 (30%) 

(43) 

1 (2%) 

(49) 

1 (2%) 


2 ( 4") 

(49) 
2 (4")
1 (2")
1 (2%) 
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--------------------------------------------------------------------------------------------------
TABLE A2. FEMALE RATS: NEOPLASMS (CONTINUED) 

UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE HIGH DOSE 

ITHYROID FOLLICLE ( 4 9) (49) (49) (49)
CYSTADENOMA, NOS I C2l0 

#PARATHYROID (37) (40) (32) (38)
ADENOMA, HOS 1 ( 3l0 

IPANCREATIC ISLETS (46) (50) (49) (49)

ISLET-CELL ADENOMA 1 C2Y.l 1 (2Y,) 

ISLET-CELL CARCINOMA 1 C2Y.l 

-------------------------------------------------------------------------------------------------~ 
REPRODUCTIVE SYSTEM 

MMAMMARY GLAND (49) (50) (50) (50)
ADENOMA, NOS 1 C2Xl 
PAPILLARY ADENOMA I C2Y.l 
PAPILLARY ADENOCARCINOMA 1 (2Y.)
CYSTADENOMA, NOS I C2Y.> I C2Y.l 
PAPILLARY CYSTADENOMA, NOS 1 (2Y.) I C2Xl 
FIBROADENOMA 7 ( 14Y.) 7 ( 14Y.) 5 ( I OX) 7 ( 14Y,)
FIBROADENOCARCINOMA 1 C2Xl 

MCLITORAL GLAND ( 4 9) (50) (50) (50)
CARCINOMA,HOS I C2Y.l 
ADENOCARCINOMA, HOS I C2Xl I C2Xl 

lUTER US (49) (50) (49) (50)
SARCOI1A, NOS 1 ( 2Y.) 
LEIOMYOMA 1 (2Y.) 
ENDOMETRIAL STROMAL POLYP 9 ( 18Y.) 16 (32:<) 4 (8Y,) 10 <20Y.) 

IUTERUS/EHDOMETRIUM (49) (50) (49) (50)
CARCINOSARCOMA I C2Xl 

IEHDOMETRIAL GLAND (49) (50) (49) (50)
ADENOMA, HOS 1 (2Y.) 


IOVARY (49) (50) (49) (50)

PAPILLARY CYSTADENOMA, HOS 1 (2:{) 
LUTEOMA 1 C2X> 1 C2Y.)

GRANULOSA-CELL TUMOR 2 C4Y.l 2 ( 4Y.) I (2Y,) 1 C2Xl 


:1 HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
II HUMBER OF ANIMALS NECROPSIED 
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TABLE A2. FEMALE RATS: NEOPLASMS (CONTINUED) 
-------------------------------------------------------------------------------------------------· 

NERVOUS SYSTEM 


fiCEREBRUM 

ASTROCYTOMA 

liBRA I H 
CARCINOMA, NOS, INVASIVE 

ICEREBELLUM 
GRANULAR-CELL TUMOR, BENIGN 

SPECIAL SENSE ORGANS 

II EAR 
SQUAMOUS CELL CARCINOMA 


IIEXTERNAL EAR 

NEUROFIBROSARCOMA 


IIZYMBAL'S GLAND 

ADENOCARCINOMA, NOS 

MUSCULOSKELETAL SYSTEM 

HONE 

BODY CAVITIES 

HONE 

ALL OTHER SYSTEMS 

NOI~E 

I HUMBER OF ANIMALS WITH TISSUE 
II HUMBER OF ANIMALS NECROPSIED 

UNTREATED 
CONTROL 

(49) 

(49) 
1 C2Y.) 

( 4 9) 

(49) 

( 4 9)
1 ( 2Y.) 

(49) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

(50) (50) (50) 
1 (2") 

(50) (50) 
1 C2Y.> 

(50) 

(50)
1 (2Y.) 

(50) (50) 

(50)
I ( 2Y.) 

(50) (50) 

(50) (50) <SO> 

(50) (50) (50)
1 (2Y.> 

EXAMINED MICROSCOPICALLY 
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TABLE A2. FEMALE RATS: NEOPLASMS (CONTINUED) 
-------------------------------------------------------------------------------------------------· 

UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE HIGH DOSE 

ANIMAL DISPOSITION SUMMARY 


ANIMALS INITIALLY IN STUDY 50 50 50 50 

NATURAL DEATH 5 5 5 4 
MORIBUND SACRIFICE 8 8 6 8
SCHEDULED SACRIFICE 
TERMINAL SACRIFICE 36 29 30 31 
DOSING ACCIDENT 1 5 5 
ACCIDENTALLY KILLED, NDA 
ACCIDENTALLY KILLED, NOS 7 4 2
ANIMAL MISSING 
ANIMAL MISSEXED 
OTHER CASES 

------------------------------------------------------------------------------------------------~· 
TUMOR SUMMARY 


TOTAL ANIMALS WITH PRIMARY TUMORS* 42 36 30 36 

TOTAL PRIMARY TUMORS 72 72 57 63 


TOTAL ANIMALS WITH BENIGN TUMORS 35 34 27 23 

TOTAL BENIGN TUMORS 52 52 39 38 


TOTAL ANIMALS WITH MALIGNANT TUMORS 15 16 14 21 

TOTAL MALIGNANT TUMORS 17 18 16 23 


TOTAL ANIMALS WITH SECONDARY TUMORSI 2 1 1 

TOTAL SECONDARY TUMORS 2 1 1 


TOTAL ANIMALS WITH TUMORS UNCERTAIN
BENIGN OR MALIGNANT 3 2 2 2 

TOTAL UNCERTAIN TUMORS 3 2 2 2 


TOTAL ANIMALS WITH TUMORS UNCERTAIN
PRIMARY OR METASTATIC 

TOTAL UNCERTAIN TUMORS 


M PRIMARY TUMORS: All TUMORS EXCEPT SECONDARY TUMORS 

I SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN 
-------------------------------------------------------------------------------------------------· 
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TABLE A3. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE TWO-YEAR 

STUDY OF CHLOROBENZENE 


UNTREATED CONTROL 

---------------------... -----------------------------------------------------------·-----------------------------

jl~M~a 2 2 2 2 2 2
ilII il H!I il !I il il ~Ill 11 · ' j I llll 1 ' WEbS ON 

STUDY a a a a!I il il Hil :J~jl il iJ il: :1 il :/ a : a : a : 

'"'""""""'""' ""'"" 
SK!H + + + + + + + + + + + + + + + + + + + + H + + + + 

IASAL·CELL CARCINOMA 
KERATOACANTHOMA 

SUBCUTANEOUS TISSUE + + + + + + + + + + + + + + + + + + + + H + + + +
F!IROI!A X 

......AIU.T >TOI<" 

LUHOS AHD BRONCHI + + + + + + + + + + + + + + + + + + + + + + + + +
ALVEOLARIIROHCHIOLAR CARCINOMA 

TRACHEA + + + + + + + + + + + + + + + + + + + + + + + + + 

""""'"'"'"''" •n••n 
IOHE MARROW + + + + + + + + + - + + + + + + + + + + + + + + + 
SPLEEN + + + + + + + + + - + + + + + + + + + + + + + + + 
LYMPH HODES + + + + - + + - + + + + + + + + - + + + + + - + + 
THYMUS + - + + - + + + + + - + - + + + + + + + + + + + + 

CIRCULATOR1 SY51 E" 

HEART + + + + + + + + + + + + + + + + + + + + + + + + + ..... , •< >T>T<• 

SALIVARY OLAND + + + + - + + + . + + + + + + + + + + + + + + + + 
LIVER + + + + + + + + + + + + + + + + + + + + ++ : : + 

BILE DUCT + + + + + + + + + + + + + + + + + + + + + + + + + 
____GALLBLADDER. l _COM~2!UU~E JlUCT H_ N H _H N H. N N_ N H N N N H H N N H H H H H H H H 

PANCREAS + + + + + + + + + + - + + + + + + + + + + + + + + 

NEOPLASTIC NODULE 

MIXED TUMOR, MAL!GHAHT 

ESOPHAGUS + + + + + + + + + + • + + + + + + + + + + + + + + 
STOMACH + + + + + + + + + - + + + + + + + + + + + + + + + 

SMALL INTESTINE + + + + + + + + + - - + + + + + + + + + + + + + + 

LARGE INTESTINE + + + + + + + + + - + + + + + + + + + + + + + + + 
UKIHARY OT5HM 

KIDNEY f-i.- + + + + + + + + + + + + + + + + + + + + + + + + 
URINARY BLADDER + + + + + + + + + - + + + + + + + + + + + + + + + 

EADOCRIHE iYSTEH 
PITUITARY + + + + + + + + + +~ ~ ADENOMA, HDS • ~ L~ ~ ~ -~ + + + ~ ~ ~ 
ADRENAL + + + + + + + + + + + + + 

PHEOCHROMOCYTOMA + l ~- + + - ~ + ~ ~ + + ~-r-· 
THYROID + + + • + + + + + + + + + + + + + + + + + + + + + 

C·CELL CARCINOMA X X 
PAPILLARY CYSTADENOMA, NOS 

PARATHYROID + - - + + + + + + + + + + + + + + + + + + + - - + 

PANCREATIC ISLETS + + + + + + + + + + - • + + + + + + + + • + + + + 
ISLET-CELL CARCINOMA X X 

REPRODUCTIVE SY5TE" 

MAMMARY OLAND + + + + H H H H H + H H H H H H H H +N ~ H ~. •FIIRDAOEHDMA 1--· 
TESTIS 

!HTERSTIT!AL·CELL TUMOR ~ ~ ·~~~~~~~~~~~~~~~~~~~~~~ 
__.PROST AT! + + + + + + - + + + + + + + + + + + + + + + + + 

"<R¥UUO OT>l <l'l 

BRAIN + + + + + + + + + + + + + + + + + + + + + + + + + 
ORAHUL AR-CEL L TUMOR, lEHIGH 
ASTROCYTOMA X X 

ALl UlnE• SYOl<l'l> 

I!UL TIPLE ORGANS HOS H H H H H H H H H H H H H H H H H H N H N N N N H 
MESOTHELIOMA, MALIGNANT 
MALIO.LYI!PHOMA, UHDIFFER-TYPE 

LEUKEMIA,HOS X 

~~m.mE~m~~~. ~~~K~~fA • y y y y y y 

+' TISSUE EXAMINED M!CROSCOPICALL Y HD TISSUE INFORMATION SUBMITTED 
·• REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY C NECROPSY, HD HISTOLOGY DUE TO PROTOCOL 
X• TUMOR INCIDENCE A AUTDL YS!S 
N• NECROPSY, HD AUTOLYSIS, HO MICROSCOPIC EXAMINATION M ANIMAL MISSING 
So ANIMAL MIS-SEXED B HO NECROPSY PERFORMED 
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•• 

TABLE Al. MALE RATS: TUMOR PATHOLOGY (CONTINUED) UNTREATED CONTROL 
--------------------------------------------------------... -----------------------------... --------------------------------

4 5 

IHT<GUMEHTAR' SY>TEM 

SKIH + + + + + + + + + + + + + + + + +N+++++ + + 
BASAL-CELL CARCINOMA X 

KERATOACANTHOMA 
 y y 

SUBCUTANEOUS TISSUE +++++++++++++++++N+++++++ 50• 
FIBROMA X X X 4 

K<>'lKATORY SYSI<M 

LUNGS AHD BRONCHI + + + + + + + + + + + + + + + ++ ~ + + + : +
ALVEOLAR/BRONCHIOLAR CARCINOMA 

TRACHEA +++++++++++++++++++++++++ 50 

H<MATDrOIOTIC HOI <M 

BONE MARROW +++++++++++-+++++++++++++ 4& 

SPLEEN + + - + + + + + + + + + + + + + + + + + + + + + + _41 

LYMPH HODES ++++++--+++++++++++-+++++ u 

THYMUS ++-+-++-++++++++ .. ++++++++ 42 

CIKCULATDRY SYSTEM 

HEART +++++++++++++++++++++++++ 50 

DIGESTIVE S1 STEM 

SALIVARY GLAND + + + + + + + + + + + + + + + + + + + + + + + + + 49 

LIVER + + + + +++++++++ + + + + ~ +
NEOPLASTIC NODULE 


BILE DUCT ++++++++++ +++++++++ ++++++ 


GALLBLAUll.EILL.C.OMMQH BILE DUCT ___ f_:!H~:":H:::··~!L'=.ll~-~tl:..._:!-H~.:.:-~H:::-~ILJI'=~-..:-":!!·:::_:!N~:":N~N'=JL~~Il:....;!..IL!:::::..Il:"::::_.!!N~N~.!'_N_!N!_!!_N__.!!N~N~.!'_Nt-250~•!.-j 

PA~~~gA~UMOR, MALIGHAHT + + - + + + + + + + + + + ~ + + + + + + + + + + + 48 1 

ESOPHAGUS + + + + + + + + + + + + + + + + + + + + + + + + + 50 

STOMACH + + - + + + + + + + + + + + + + + + + + + + + + + 'A 

SMALL INTESTINE + + - + + + + .. + + + + + + + + + + + + + + + + + 41 

LARGE INTESTINE ++-++++++++++++++++++++++ 41 

UKIHAR1 >T>T.M 

KIDNEY +++++++++++++++++++++++++ 10 

URINARY BLADDER ++-++++++++++++++++++++++ 

EHODCKIHE Ol>TEM 

PITUITARY + + + ~ + + + ~ ~ +ADENOMA, HOS 


ADRENAL + + - + + ; + + + + + + + + + + + + + 

PHEOCHROMOCYTOMA 

THYROID + + + + + + + + + + + + + + + + + + + + + + + 49 
C-CELL CARCINOMA X X X 6 
PAPILLARY CYSTADENOMA, HOS ~ 

PARATHYROID + - - + - + + + + + + + + + - + + + + + + + + ... + 41 

PANCREATIC ISLETS ++-++++++++++++++++++++++ 41 
ISLET-CELL CARCINOMA X 3 

REPRODUCTIVE OYSTEM 

MAMMARY GLAND H + + H + HHNN+;++HH++H+NH++++ 
FIBROADENOMA 

TESTIS 
INTERSTITIAL-CELL TUMOR 

PROSTATE + + + + + + + + + + + +.._ + + + + + + + + + + + + + 

HEKVOUS SYOT<M 

BRAIH +++++++++++++++++++++++++ 50 
GRANULAR-CELL TUMOR, lEHIGH X 
ASTROCYTOMA z ' 

ALL OTHER SY>TEMO 

MULTIPLE ORGANS NOS NHNHNHNNNNNNNNNNNHNNNNNNN 50• 
MESOTHELIOMA, f"'ALIGHAHT X 

MALI G. LYMPHOMA, UHOIFFER-TYPE ' 

LEUKEf"'IA,HOS X X X 4' 

X~~em~~~~m~~g, mK~~~A .~ 
If ANIMALS NECROPSIED 

+I TISSUE EXAMINED MICROSCOPICALLY I NO TISSUE INFORMATION SUBMITTED ' 
- 1 REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY Cl NECROPSY, NO HISTOLOGY DUE TD PROTOCOL
Xo TUMOR INCIDENCE A o AUTOLYSIS 
H• NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION Ml ANIMAL MISSING
51 ANIMAL MIS-SEXED B I HO NECROPSY PERFORMED 
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• • • • • • • • • • 

TABLE A3. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE TWO-YEAR 
. STUDY OF CHLOROBENZENE 

VEHICLE CONTROL 
---------------------------------------------------------------------·-----------------------------------------

~~~~~~ !lilililil~l"!lii~IH;Illllllli;IJIIUUI~Iil~lz 
m~~ un il!lililililili!ilililil!l~lil!l~l~lilililtlililo 

'" ocuuncn' ""' ,,., en 

SKIN + + + + + + + + + + + + + + + + H + + + + + + + + 
SQUAMOUS CELL CARCINOMA 
BASAL-CELL CARCINOMA X 

SUBCUTANEOUS TISSUE + + + + + + + + + + + + + + + + H + + + + + + + + 
FIBROMA X X 
FIBROSARCOMA X X 
OSTEOSARCOMA 

RE>rlRATOR' OT5TEM 

LUHOS AND BRONCHI + + + + + + + + + + + + + + + + + + + + + + + + + 
SQUAMOUS CELL CARCINOMA, METASTAT 
HEPATOCELLULAR CARCINOMA, METASTA v 

TRACHEA + + + + + + + + + + + + + + + + + + + + + + + + + 

ntMoru•ual '" 01 Sron 

BONE MARROW + • • + . . + . . . + . . . . . . • • • - • • • • 
SPLEEN • • • + • • • • . + • • • + • • • + • • • • + • • 
LYMPH NODES - . • • • • • • - . - . • . . . . - + . . - + . 
THYMUS + - - + + + +. . . • . . • • • • • . . . . . . . 

CIRCULATORY SvstEH 
HEART • • • • • • • • + • • • • • • • • • + • . + • • . 

ULUCS E oY>~ c• 

SALIVARY GLAND + + + 

+ + 

NEOPLASTIC NODULE 


LIVER • • • + • • • • • • • • • • • • + • • • • • • 
HEPATOCELLULAR CARCINOMA X X 
LEUKEMIA,MOHOHUCLEAR CELL X 

BILE OUCT . • • • • • + . • . + . . • . • • • . . • . • . . 
GALLBLADDER l COMMON BILE DUCT HHHH NNNN N NNNN NNHNN NNNNNN 

PANCREAS 

ESOPHAGUS + 
SQUAMOUS CELL CARCINOMA 

STOMACH + • • • • + • • • + • • • • + • • + + + • • • + + 
SQUAMOUS CELL PAPILLOMA 

SMALL INTESTINE + 


LARGE INTESTINE • • + • + + • + • • • + - + • • • • • • • + + + • 

URINARY SvSTEH 

KIDNEY 

URINARY BLADDER + - • • + • • • • • • • - + • • • • • • • • • • • 
ENDOCRINE >YSTEM 

PITUITARY + + + + + 
CARCINOMA,HOS 
ADENOMA, NOS X X X X X X X X 
ADENOCARCINOMA, NOS 

ADRENAL . ; • • • • • • • • • • . ; ; • ; • . ; • • .; ; PHEOCHROMOCYTOMA 

THYROID • • • • • • . • • • + • • • • • • • • • • • • • •FOLLICULAR-CELL CARCINOMA X 
C-CELL CARCINOMA X X X 
CYSTADENOMA, NOS 

PARATHYROID • • • • • - • • • • - • • - • • - • • • • • • - • 
PANCREATIC ISLETS • • • + + + + + + + + + + + + • + + + + + + + + + 

ISLET-CEI.L CARCINOMA 

ocrouuu• uoc >Y5TEM 

MAMMARY GLAND N N • + + + • + N + • N N + N N N + + ; + + N + N 
FIBROADENOMA 

TESTIS + + + • • + + • • + + + + • • + + • + + + + • + + 
INTERSTITIAL-CELL TUMOR X X X X X X X X X X X X X X X X X X X X X X 
INTERSTITIAL-CELL TUMOR, MALIGNAN 

PROSTATE + - + + • + • • • • + . • . . + + • • • + + + • • 
SEMINAL VESICLE + N N + + + + + + + + +• . • . • • . . • + • • •PAPILLARY ADENOMA 

•••••u• >r>~•M 

BRAIN + + + + + + + + • • + + + •• • • • • • + • • + •....
DUUT '"' 

TUNICA VAGINALIS • • • + + • + + + • + + + + + • + + • • + + + + + 
MESOTHELIOMA, NOS X X 

OLL uonc• >r>~cno 

MULTIPLE ORGANS NOS N N N N N N N N N N N N N N N N N N N N N N N N N 
UNDIFFEREHTIATEO LEUKEMIA X 
LYMPHOCYTIC LEUKEMIA 

GRANULOCYTIC LEUKEMIA 

LEUKEMIA,MONONUCLEAR CELL v X 


Amm.m~~E ••• 

+• TISSUE EXAMINED MICROSCOPICALLY NO TISSUE INFORMATION SUBMITTED ' 
-• REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY NECROPSY, HO HISTOLOGY DUE TO PROTOCOL 
X• TUMOR INCIDENCE AUTOLYSIS 
Hz NECROPSY. NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION ANIMAL fUSSING 
so ANIMAL MIS-SEXED HD NECROPSY PERFORMED 

Chlorobenzene 72 



• • • • • • • • • 

•• 

TABLE A3. MALE RATS: TUMOR PATHOLOGY (CONTINUED) VEHICLE CONTROL 
------------------------------------------------................................................................................................. __________________ ,. ____ .., ..................................... 


~G~~~~ ~l~lil~liiHHil!lililii!IU!IH:Iii!I!I:IH!I!I, TOTAL 
TISSUES m~~ "" 	 TUMORS~~ :1 ~I il il il il H~I il il !I :1 !I il II ~I :1 H~I il ~I :1 ~I ' 

•noouun<n•••Y 	OTOTtn 


SKIN N N + + + + + + + + + + + + + + + + + + + + + N + 500 

SQUAMOUS CELL CARCINOMA X 

BASAL-CELL CARCINOMA 
 l 

SUBCUTANEOUS TISSUE N N + + + + + + + + + + + + + + + + + + + + + N + 500 

FIBROMA X X X 5 

FIBROSARCOMA z 

OSTEOSARCOMA X I 


•••r.••••• ..,.,., 
LUNOS AND BRONCHI + • + + + + + + + + + + + + + + • • + + • • • + • 50 

SQUAMOUS CELL CARCINOMA, METASTAT X I 

HEPATOCELLULAR CARCINOMA, METASTA 


TRACHEA + + + + + + + + + + + + + + + + 50 


ntn••u•ua'" •Y•IEM 


BONE MARROW + • + + • + + + + + + + + + + • + + + • + + • + + •• 

SPLEEN + + + + + + + + + + + + + + + + + + + + + + + + + _H 


LYMPH HODES + + + - + - + - + + + + + + + + + • + + - - + + - •• 

THYMUS . - + - + + + + - + + + + + + + + + + . • • + + + 45 


"'"CuL•TO•Y >Y>' En 

HEART 	 + • . • . • . . . • + • • + + + + + + • + + + + + 50 

DIOESTIVE 5' STEM 


SALIVARY OLAND + + + + • + + + + + + • + + + + + + + + + + + + + 50 


LIVER + + + + + + + + + + + + + + + + + + + + + + + + 50
•NEOPLASTIC NODULE X X z 

HEPATOCELLULAR CARCINOMA 2 

LEUKEMIA, MONOHUCL EAR CELL I 


BILE DUCT + + + + + + + + + + + + + + + + + + + • + + + + + 


GALLBLADDER I COMMON BILE DUCT ~~NH N~N~HHHN~H~NHNNHN~HN 50M 


PANCREAS + + + • + + + • + • + • + + + + + + • + + + • + + •• 

l_ 	 • • •ESOPHAGUS 	 + + + + + + + + + + + + + + + + + + + + + 50 

SQUAMOUS CELL CARCINOMA 

STOMACH 	 + + + + + + + + + + + + + + + + + + + + 50+ ~ • • 	 •SQUAMOUS CELL PAPILLOMA 

SMALL INTESTINE + + • • + + + + + + + + + + + + + • • • + + + + + •• 

LARGE INTESTINE + + + + + + + + + + + + • + + + + + + - + + + + + 48 
..,..., ...... 
KIDNEY + + + • • + + + + • • • + + • + + + + + + + + •• 

URINARY BLADDER + + + + • • • • • + + + + + + + • + • + • • • • + 48 


tnuu••••• >T> rtn 


PITUITARY + + + + + + + + + + + + + + + + + + + • + + + + + 50 

CARCINOMA, NOS X I 

ADENOMA, NOS X X 10 

ADENOCARCINOMA, NOS ~ 


ADRENAL 	 + + + + + + + + ; - + + • + ; + + + + ~ + • + + 49 
PHEOCHROMOCYTOMA ~ 


THYROID + + + + + + + + + + + + + + + + + + + + + + + + • 50 

FOLLICULAR-CELL CARCINOMA 	 I 
C·CELL CARCINOMA 	 X X X 6 
CYSTADENOMA, HOS ~ 


PARATHYROID + + + + + - + - • - + + .• + . + - + - + + + + + - !t 


PANCREATIC ISLETS + + + + + + + + + + + • • • + + + + + + + + + + + 50 

ISLET•CELL CARCINOMA X. 	 I 

••••••••,.•• n•~tM 


MAMMARY OLAND H N ~ N + + N • H + + + N H N + H H H H + + H H H 

FIBROADENOMA 	 ": 

TESTIS 	 + + + + + + + + + + + + + + + + + + + + + + + + 50•INTERSTITIAL-CELL TUMOR X X X X X X X X X X X X X X X X X X X X X X 44 

INTERSTITIAL •CEL L TUMOR, MALIGNAH X 


PROSTATE 	 + + + + + + + + + + + + + + + - + + + + • • + + !L• 
SEMINAL VESICLE + + + + + • + + • + + • + + + + + + + + + + + + • 500 

PAPILLARY ADENOMA 	 X I 

•••vou• or>t>M 


BRAIN . + + + + + + + + + + + + + + + + + + + + • + + + so 

OU01 CAY IT 10• 


TUNICA YAGIHALIS + . + + + + + + + + + + + + + + + + + + + + + + ,..

MESOTHELIOMA, HOS 	 X • 5 

All OTHER >TOTEM• 


MULTIPLE ORGA NOS H H H N H H H N H N N N H H N N H ,..
" H 
UNDIFFEREHTI EUKEMIA " " H 	

I " " " LYMPHOCYT!C IA X 	 I 
GRANULOCYTIC EM IA X I 

LEUKEMIA,MOH EAR CELL X X 


Amm.m~~E ""' X 


M ANIMALS NECROPSIED 


TISSUE EXAMINED MICROSCOPICALLY ' HO TISSUE INFORMATION SUBMITTED ' 
~G~~~~f~ci6~~~~ HOT EXAMINED MICROSCOPICALLY ~: ~5fa~~:rs NO HISTOLOGY DUE TO PROTOCOL 

m~~rs~is~gEmOLYSIS, NO MICROSCOPIC EXAMINATION 	 M• ANIMAL MISSINO 

l• HG NECROPSY PERFORMED 
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TABLE A3. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE TWO·YEAR 
STUDY OF CHLOROBENZENE 

LOW DOSE 
........................................................................................................... ______ ................................................................................................................................................................................................... 


~~A~~~ !lilil~lilil;liUUill!lll!lll11jl11!1il~l~l~l~lz 
m~~ OH iltlilililtiHHilililii!l;l!lililililililil~lilo 

'"I tour ENTA• >T> I tn 

SKIN + + + + + + + + + + + + + + + + + + + + + + N +•
SQUA~OUS CELL PAPILLO~A X X 
KERATOACANTHO~A ~ 

SUBCUTANEOUS TISSUE + + + + + + + + + + + + + + + + + + + + + + + N + 
FIBROMA X ~ 


RESPIRATORY >t>lt" 


LUNGS AND BRONCHI + ~ + + + + + . + . + + + + + + + + + + + + + + + 
FIBROSARCOMA 

TRACHEA + + + + + + + + + + + + + + + + + + + + + + + + + 

HE~A· OeOIETlC 5Y51 E~ 

BONE ~ARROW + • + + + + + - + + + + + + - + + + + + + + + - + 

SPLEEN + + + + + + + + + + + + + + + + + + + + + + + + + 

LYI'IPH HODES + + + + - + + + + - + + + + + + + + + + + + - + + 

THYMUS + + + + + + + + + + + + - - - + + + + + + - + + + 

"'"CuLATu•r ,,E 

HEART + • + + + + + + + + + + + + + + + + + + + + + + + 

01UE511Vt SY> It" 

ORAL CAVITY N N N N N N N N N N N N N N N N N N NN ~ " N 
SQUAMOUS CELL PAPILLOMA " " 

SALIVARY GLAND + + + + + + + + + + + + + + + + + + + + + + + + + 

LIVER + + + + + + + + + + + + + + + + + + + + + + + + + 
NEOPLASTIC NODULE X X X 

BILE DUCT + + + + + + + + + + + + + + + + + + + + + + + + + 

GALLBLADDER I CDMMDH BILE DUCT HLHHHHHN HHH~NHKHNHHHNHHH 

PANCREAS + + + + + + + + + + + + + + + + + + + + + + + + + 
ACINAR-CELL ADENOMA 

ESOPHAGUS + + + + + + + + + + + + + + + + + + + + + + + + + 

STOMACH + + + + + + + + + + + + + + + + + + + + + + + + + 

SMALL INTESTINE + + + + + + + + + + + + + + + + + + + + + - + + + 
ADENOCAKCINDMA, NDS 

LARGE INTESTINE + + + + + + + + + + + + + - + + + + + + + + + + + 

SYSTtn""'"""' 
KIDNEY + + + + + + + + + + + + + + + + + + + + + + + + + 

URINARY BLADDER + + + + + + + + + + + + + + + + + + + + + - + - + 
TRANSITIONAL -CELL PAPILLO~A X 

ERbdcRIRE SYSTEM 
PITUITARY - + + + + + + + + + ~ + + + + + _l ; + + + + ; - + 

ADENOMA, HDS 
~-

ADRENAL + + + + + + + + + + + + + + + + + + ++ ; ; + ; ;PHEOCHROMOCYTOMA 

THYROID + + + + + + + + + + + + + + + + + + + + + + + + + 
C-CELL CARCINOMA X X 
CYSTADENOMA, NOS X 
CYSTADENOCARCINOMA, NOS X 

PARATHYROID + + + + + + + + + + + + + + - - + + + + + + + + 
PANCREATIC ISLETS + + + + + + + + + + + + + + + + + + + + + + + + + 

ISLET-CELL ADENOMA 

ISLET-CELL .CARCINOMA -. 


••••uuuC <t OT>It" 

I"'AI'ff"'ARY GLAHD + + + + + + + + + + H + H + + H N 
FIBROADENOMA " + " H" " " " 

TESTIS + + + 
TUMOR :::::::::::::::: ~ + : : : :INTERSTITIAL-CELL 

PROSTATE + + + + + + + + + + + + + + + + + + + + + + + + + 

PREPUTIAUCLITORAL GLAND N N N N N N N N N N N N N N 
CARCINOMA,NOS " N " N" " " " " " " 

HE.Vuu> SYSTE 

BRAIN + + + + + + + + + + + + + + + + + + + + + + ++ ;
ASTROCYTOMA 

SPINAL CORD N N N N + N N N N N N N N 
OSTEOSARCOMA " " N " " " " " " N 

X " " 
,.t01AL >t•SE D••••• 

EYE APPENDAGES N N N N N N N N N N H N N N N N N N N N 
FIBROSARCOMA " N " " N 

DUUY CAH' ItO 

PERITONEUM N N N N N N N N N N N N N N N" N " N 
FIBROSARCOMA " 

TUNICA VAGINALIS + + + + + + + + + + + + + + + + + + + + + + + + + 
" " " N " 

MESOTHELIOMA, NOS X 


ALl OTHER SYS o tno 


I'IUL TlPLE ORGANS NOS N N N N N N N N N N N N N N N N N N N N" N 
OSTEOSARCOMA, METASTATIC " X " N 

~=m~~R~~m~~~. mK~~LA ..lL ~ )[_ 
X X 

X 

TISSUE EXAMINED MICROSCOPICALLY NO TISSUE INFORMATION SUBMITTED 
REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY NECROPSY, NO HISTOLOGY DUE TO PROTOCOL 
TUMOR INCIDENCE AUTOLYSIS 
NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION ANIMAl MISSING 
ANIMAL MIS-SEXED NO NECROPSY PERFORMED 
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TABLE A3. MALE RATS: TUMOR PATHOLOGY (CONTINUED) LOW DOSE 
---------------------------------------------------------------------... -------------·-----------------------------------

=o~m ililil~lil~l~l~l~liiHil!l~l!l~l~l~lil:l~lliJUI· TOTAL 
m~~ ON TUMORSilil~l~l!l:l~lil~lilllililililliliiUUl~lililz 

TISSUES 

INTEGUMENTARY SYSTEM 

SKIN + + + + + • • • • • • + • + + + + + + • + • + so•
SQUAMOUS CeLL PAPILLOMA • • 2 
KERATOACANTHOMA 

SUBCUTANEOUS TISSUE • + • + • • • + • + • + • + • + • • • • + + • • + ,.
FlaROMA 2 


••oe••••unT >T>J<r 


LUNGS AND BRONCHI + • + + + + + + • • + • • + + • + + + + + • • • + 50 
FIBROSARCOMA 

TRACHEA + + + • • • + • • + + + + + + • - + + .. + + + + + 49 

n<~•• uru« C SYSTEM 

BONE I'IARROW + + + + + + + + + + + + + + • + + + + • + + + + + .4:L 

SPLEEN + + + + . + + + + + . + + + . - + + + + + + + 
LYMPH HODES + + + + + . + - + + + + . + + + - - + . - + + + + 
THYMUS + + - + + + + + + + + + + - + . - + + + + + + + + 4S 

CIRCULATOR' SYSTEM 

HEART + + + + + + + + + + • + + • • + • • • + + • • + + 50 

DIGESTIVE >YST<r 

ORAL CAVITY N N N N N N N H N N H H N N N so•
SQUAMOUS CELL PAPILLOMA " N " H" " " " " N 

SALIVARY GLAND + + + • • + + + + + + + + + • + - + + + + + + + + 49 


LIVER + + + + + + + + + + + + + + 49

NEOPLASTIC NODULE • + 

X 
- • • • • • • • + 

4-------- --------------· 
BILE DUCT + + + + + + + + + + + + + + + • - + + • + + + + + _!!. 


GALLBLADDER I CDMI'IOH BILE DUCT NNNNNNNNNK~~~NNNNHNNNNHNN 


PANCREAS + + + + + + + + + - + + + - + + + + + + + + 41 

ACIHAR-CEL L ADENOMA • + ~ 


ESOPHAGUS + + + + . + + + + + + + + + + + - + + • + + + + + ••
. .STOMACH + + + + + + + + + + + • + + + - + + + + + + + u. 

SMALL INTESTINE + + + + + + + + - + + . + - + + + + + + + + 47 


ADENOCARCINOMA, NOS + ~ • 
LARGE INTESTZHE + • • • • • • • • + . + • + • . - + + + . + . + . 41 

URINARY iiYmH 
KIDNEY • • • + • • • + + • + • • • + + - + + + • + + • + 


URINARY BLADDER + + + + • + + + + + + + + • - + - • + + + + • + + 46 

TRANSITIONAL-CELL PAPILLOMA t 

ENDOCRINE SYSTEM 

PITUITARY + + - + + - ~ • - + + + + - - + ~ + ~ + + + - •z,ADENOMA, NOS ~ ~ 

ADRENAL • + + + + + + + + + ~ + •j + - + • + • + + + + 


PHEOCHROMOCYTOMA ~ ., ·~ THYROID + + + . + • + + + + + • • + + + - + + + + + + + +
C•CELL CARCIHOMA X X X 5 
CYSTADENOMA, HOS X 2 

CYS TADENOCARCIHDMA, NOS 


PARATHYROID + + + - + + + + - - - + + - + + +• - • • • • 
PANCREATIC ISLETS + + + + + + + + + + + + - + • • - • + + + + • + + 48 

ISLET-CELL ADENOMA X t 
ISLET-CELL CARCINOMA X ' 

ncrnuuu• ,... SYSTEM 

MAMMARY OLANO H + H • • H + + + + + + + + + N N + + + H + N + so•~ FIIROA.OENOMA. 

TESTIS 
IHTERSTITUL•CELL TUMOR ~~~~~~~~~~~~~~~· - ~ l i ·_li~ + 4_t 


PROSTATE + + + + + + + + + + + + + + + + - • + + + + + + + .. 

PREPUTIAL/CLITORAL GLAND H H N H H H N N H H N N N H H H N N N N N N so• 


CARCIHOMA,NOS " " H 
X t 

NERVOUS SYSTEM 

BRAIN + + + + + + + + + + + + + + + + + + + + + + + + + 50 
ASTROCYTOMA 


SPINAL CORD H N H H H N H N H N N H N H H H H N N H N H N N H so• 

OSTEOSARCOMA ' 

SP.CIAL >EN>t O•GAn> 

EYE APPEHDAGES H N N H H H H H H H H H H H H H H H H H N H H H N so•
FIBROSARCOMA X 1 

BODY CAVITifS 

PERITONEUM H H H H H N H N H N N H H N H H H H H H H H H 50•H ~ FIBROSARCOMA 

TUHICA VAGIHALIS + + + + + + + + + + + + + + • + H + + + + + + + + 50• 
MESOTHELIOMA, NOS t 

ALL uTHE< SYST""S 

MULTIPLE ORGAHS NOS H H H H H H H H H H H H H H H H H H H H H H H H H 50• 
OSTEOSARCOMA, METASTATIC 1 

m~mR~~m~~gLmK~~tA X X X X X 1 
M ANIMALS HECRDPSIED 

+' TISSUE EXAM!HED M!C~DSCOP!CAllY ' HD TI55Uf IHFORMATIOH SU~MITTED ' 

·• REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY C• NECROPSY, HO HISTOLOGY QUE TO PROTOCOL 

X• TUMOR IHCIDEHCE A1 AUTOLYSIS 

HI NECROPSY, HO AUTOLYSIS, NO MICROSCOPIC EXAMINATION M• AHIMAL MISSIHO 

S' ANIMAL MIS-•EXED B' HO NECROPSY PERFORMED 
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TABLE A3. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE TWO-YEAR 

STUDY OF CHLOROBENZENE 

HIGH DOSE 
......................................................................................................................................................................................................................................... 


~3~~;~ ~UIJUI!I~IH!Iilllli[1~Uliil~l~l 2 
m~~ ON ~lflilil~i;lil~lil~l!lil~lil~l!lilililil!liUI~Io 

INl coonen o •• o 5T5T~M 

SKIN + N H H H + + + + + + + + + + + + + + + + ++ ~ •IUAL·CELL CARCINOMA 

SUICUTAHEOUS TISSUE + H + + N H H + + + + + + + + + + + + + + • + + + 
FURO"A 
FIIROSARCOMA X 

R!SPIRAlUKT >TOO"" 

LUNGS AND IRONCHI .~.. + + + + + + • + + + + + + -•- + + + + .. -• • + 
TRACHEA + + + + + + + + • + • + + + + + + + + + • - • . • 

""""'•••a IC SYITEI! 
IOHE MARROW • + • • . + • • • • • • • • + + • • + 
SPLIIH + + + + + + +

HEI!AHOIOMA • + • • • • • • • • • + • + • + • • 
LYI'IPH HODES + + - • . - + + • - + + + + + + + + + + • - + + 
THYI'IUS - • + + - + - + • - + + • + + + + + • + - + - + + 

CUCULATOR' SYST~M 

H!AU + + + • + + + + + + + + + + + + + + + + + • + • • 
••••• .. ""'"' 

ORAL CAVITY H H H H H H H H H H H H H H H H H H H H H H H H H 
UUAMOUS CELL PAPILLOMA X 
KERATOACANTHOMA X 

SALIVARY OLAHD • • - + - + + + + + + + + + + + + + + • + - + + 
LIVER + + + + + + + + + + + • + • • • • + • • • • + + +

NEOPLASTIC NODULE X X 

IlL! DUCT + + + • • • + + + • • • • • • + • • • • • • • • 
GALLBLADDER I CO""OH lllE DUCT NNNNNNNNNNNNNNNNN~~~~~~~ 

PANCREAS • + • • + - + + + • + • + + + • • • • • + • - • • ACINAR·CEll ADENOMA 

ESOPHAGUS + • + • • + + + • + • • • + + • • • • • + t • • • 
STOMACH + + • • • • + + + + • t + + + + • • • • + + + • • 
SMAll IHTESTIHE + + • • • • + + + + • + + + + + + + - + + • - + + 
LAROE INTESTINE + • + + + • • + + + + + + + + • + + + + + • • + t 

••••••r "'"'or 
tKIDNEY + + • + • • • • • • + + + • • • • • + + + • • • 

URINARY BLADDER t• + + • • • + + • - • • + • • • - • • + + • • •TRANSITIONAL-CElL PAPilLOMA 

ENDOCRINE SYS' EM 

PITUITARY + • + • + ~ + + + - t • t + + + t t • + + • + t~ ADENOMA, NOS 

ADRENAL + + + • t + + + + t t • • + t t t t + + + + • t + 
PHEOCHROMOCYTOMA 
OANOliONEUROMA 

THYROID + + + • + + + + + - • t + + + + + + + • + + - + •C•CELL CARCINOMA X X 
PAPILLARY CYSTADENOMA, HOS 

PARATHYROID • - • + + + + + + - + + + - • + t + • • + - + + • 
PANCREATIC ISLETS + + • + + - + + + + + + + + • + + + + + + + - + + 

ISLET-CElL CARCINOMA 

•••••••• '"c SYITOPI 

MA"'"ARY OLANO N + + N N N N + N N N N + + + M M M. . . • • . . FIIROADEHOMA X 

TESTIS + + + • + + + + + + + • + + + • • • • + + + + + + 
IHTEUTITIAL·CELL TU"OR X X X X X X X X X X X X X X X X X X X XX ~ HEI!AHOIOURCOMA 

PROSTATE + + + + • • • • + • • • • • • + • • • • • • - • • 
NEMYOUI SYITIM 

JRAIH ....... ..... ...... 

ZYI'IIAL 'I OLAND H N H H H H H N H H H H N N H H H H N H H H H• H 

UUA"OUI CELL CARCINOMA X............ 

TUNICA YAGIHALII 


MESOTHELIO"A' HOI 


ALL OTHIK IYITEI!I 

"UL TIPLI DROAHI HOI H H H H H H H H H H H H H H H H H H H H H H H H H 
"ISOTHIL IO"A, HOI X 
"ISOTHILIOMA "ALIOHAHT X

~URmfumA~~R. k!~K~fA X X 

X 


"ICROICOPICALLY 

HOT EXAMINED "ICROICOPICALLY 


X•-· 
Nl Ylllo HO "ICROICOPIC ElCAMIHATIOH 
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TABLE A3. MALE RATS: TUMOR PATHOLOGY (CONTINUED) HIGH DOSE 
---------------------------------------·------·----------·-·----------------------.................................................................................... 


~GAm ilililililllilililililjlilii:I11!1!1!1!1H;I:I!i' TOTAL 
m~~ OH TU~ORS!l~lil!lililililtlil!lililil!l~l~l!lililil!l~l!l 7 TISSUES 

'"•••"''""'""' oY>•orr 

SKIN + + + N + + + + + + + + + + + + + + N + + + + so•" + 
IASAL·CEll CARCINO~A 

SUBCUTANEOUS TISSUE + + + + + + N + + + + + + + + + + + N + + + + so•" + 
FIUO~A X X 2 
PIIROSARCO~A ' 

KtlrlKAI OKT I Til"" 

LUNGS AND BRONCHI + + + + + + + + + + + + + + + + + + + + + + + + •• 
TRACHEA + + + + + + + + + + + + + + + + + + + + + + + + + 41 

n ....AIUrUI·II· OJOitl'l 

IOHE "ARROW + + + + + + + + - + + - + + + + + + + + + + + + + 47 

SPLEEN + + + + - + + + + + + + - + + + - + + + + + + + 47,
H~AHGI011A ~ 

l YIIPH HODES + + + + - - + + + - + - + + - - + + + - + + + + - 37 

THYIIUS + + + + + - + + + + + - + + + + + + + + + + + + - 41 ................" 

HEART + + + + + + + + + + + + + + + + + + + + + + + + + 50 

unesTin onn~ 
ORAL CAVITY N N N N N N N N N N N N N N N so•" N 
SQUA~OUS CEll PAPILLOI1A " " N " N 

t " " N 

SALIVARY GLAND + + + + + - + + + + + + + + + + + + + - + + + + + •• 
LIVER + + + + + - + + + + + + + + + + + + + + + + + + + ., 

KERATOACANTH011A 

NEOPLASTIC NODULE X X X X X X a 
BILE DUCT + + + + + - + + + + + + + + + + + + + + + + + + + 
GALLBLAODER l CO""ON IILE DUCT •••••••••••••••••••••••• ••• 
PANCREAS + + + + + + + + + + + + + + + + + + + + + + + 41+ :ACINAR·CELL ADENOI'IA 

ESOPHAGUS + + + + + + + + + + + + + + + + + + + + + + + + 

STOI'IACH + + + + + - + + - + + + + + + + + + + + + + + + + 41 

S"All INTESTINE + + + + + - + + - + + + + + + + + + + + + + + + + .. 
LARGE INTESTINE + + + + + - + + - + + + + - + + + + + + + + + + + 47 ............. 

KIDNEY + + + + + + + + + + + + + + + + + + + + + + + + + so 
URINARY BLADDER + - + + + - + + - + + + + + + + + + + + + + + + + .,

TRAHSITIONAL·CELL PAPILLOI'IA X ' 
EHUOCRINE SYSTEI'I 

PITUITARY + + + + + + + + - + + + - + + + + + ~ + + + + + + 47!ADENOMA, NOS 

ADRENAL + + + + + + + + - + + + + + + + + + + + + + + + + 49 
PHEOCHROI'IOCYTOI'IA X X X X ~ •GANGLIONEUROI'IA 

THYROID + + + + + - + + - + + + + - + + + + + - + + + + - 43 
C·CELL CARCINOI'IA X ! 
PAPILLARY CYSTADENOI'IA, NOS ~ 

PARATHYROID + + + + - - + - + + + + - + - + + + + - + + + + + 40 

PANCREATIC ISLETS + + + + + + + + + + + + + + + + + + + + + + + + + 41 
ISLET·CEll CARCINOI'IA X t 

STSTEI'I 

11A""ARY GLAND + + + N + + N N N + N N + + N N N N + + N + so• 
FIIRO~ENDMA " " + 

t-- ·- --· -- ----
TESTIS + + + + + + + + + + + + + + + + + + + + + + + + + 50 

INTERSTITIAl-CEll TUI'IOR X X X X X X X X X X X X X X X X X X X X X 4~ 
H~ANGIOSARCOI'IA 

PROSTATE + - + + + + + + + + + + + + + + + + + + + + + + + 41 

••••••• •n••n 
IRA IN + + + + + + + + + + + + + + + + + + + + + + + + + 50 .................. 

ZYIIIAL' S GLAND N N N N N N N N N N N N N N N N N N N N N N N N N so• 

SQUAI'IOUS CEll CARCINOI'IA t 

OUUI OAVITUI 

TUNICA VAGINALIS + + + + + + + + + + + + + + + + + + + + + + + + + so• 
I'IESOTHEL IO~A, NOS X t 

ALL UTH.K ITOTti'IO 

I'IULTI S NOS N N N N N N N N N N N N N N N N N N N N N N N N so• 
11ESO NOS t 
~ESO I'IALIGNANT t 
UNDI 

" 
TED, H~K~IA X ~ 

• ANII'IALS NECROPSIED 

+' TISSUE EXAI'IINED I'IICROSCOPICAll Y I HO TISSUE IHFORI1ATION SUI~ITTED ' 
RUUIRED TISSUE HOT EXAI'IINED ~ICROSCOPICALLY ca NECROPSY, NO HISTOLOGY DUE TO PROTOCOL 

X• TU~OR INCIOENC! A • AUTOLYSIS 

N• NECROPSY, HO AUTOLYSIS, HO ~ICROSCOPIC !XAI'IIHATIOH 11• AHI~Al I'IISSIHG 

S• ANII1Al I'IU·SEXED I• NO NECROPSY PERFOR~EO 
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• • • • • • • • • • • • • • • 

TABLE A4. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE TWO-YEAR 

STUDY OF CHLOROBENZENE 

UNTREATED CONTROL 
------------------------- ..-------------------------------------------------------------------------------------

~aAm ~lilil!lililililil~lllll!lilllllllllllil~lilfl~l~ 
m~~ ON ll~lilil21il~iUl~lil~l~l~l~lililil~lilil~l~l~l· 

INTEGUMENTARY SY>TEM 

SUBCUTANEOUS TISSUE M +• • • • • • • • • • • • • • • N • • • • • • + 
FIBROSARCOMA 
NEUROFIBROSARCOMA 

RESriRATOR1 >TOTEM 

LUNGS AND BRONCHI + + + + + + + + + M + + + + + + + + + + + + + + + 
LIPOSARCOMA, METASTATIC 

TRACHEA + + + + + + + + + M + + + + + + • + + + + + - + + 
ncn•ou•u•cflC >YOTEM 

BONE MARROW + + • + + • + + M • • • • • • + + + + + - + +.SPLEEH + + + + + + + + M + + + • • • • • • • • • • • • 
LYMPH HODES • • • • • • • • + M • • • • • • • • • - • • • • • 
THYMUS • • • • • • • • • M • • + + + + + + - + + + + + + 

CIRCULATORY Sr>TEM 

HEART + + • • • • • • • M • • • • • • • • • • • • • • • 
UlUE>O ~<• .,. '"" 

SALIVARY GLAHD . • • • • • • • + M + • • • • • • • • • • • • • • 
LIVER • • • • • • • • • M • • • • • • • • • • • • • • • HEOPLASTIC HODULE 

BILE DUCT • • • • • • • • + M + • • • • • • • • • • • + • • 
GALLBLADDER I COMMOH BILE DUCT NNNNNNNNNMNNNNNNNNNNNNNNN 

PANCREAS • • • • + + • + + M • + + • • - + + + + • + + + + 
ESOPHAGUS • • • • • + + • + M + • + + + • • + + + • • + + + 

STOMACH + + M + 

SMALL INTESTINE + M 


LARGE IHTESTIHE 
 • • • • • • • • • M • • • • • • • • • • • • + • • 
URINAR ST5TEM 

KIDHEY + M 

URINARY BLADDER • • • • • • - • • M • • • • • • • • • • • • - • • 
""""""'"" ""'"" 

PITUITARY M 
CARCINOJI'IA, NOS X 
ADEHOMA, HOS y y X X X .X X Xy y y y y 

ADRENAL +• + • + • • • • • M • • • + • • • + + • • • + + 
CORTICAL ADENOMA 
PHEOCHROMOCYTOMA X X 

THYROID • • + • • + + • • M + • + • + + • + ~ • • • + • • C·CELL CARCIHOMA 

PARATHYROID • - • • • • - • - M • • - - • • • • • . • • • • • 
PAHCREATIC ISLETS • • • • • • • • • M • • • • • - • • • • • • • • • ISLET-CELL ADEHOMA 

ncrnuwo.o , .. OT5TEM 

MAMMARY GLAHD + + N N +• • + • • M • • H • N • • • • • • • • • PAPILLARY ADEHOCARCIHOMA 

CYSTAOENOMA, HOS 

PAPILLARY CYSTADENOMA, HOS X 
FIBROADEHOMA Xy _x_ 

UTERUS • • • • • • • • • M • • • • • • • • • • • • • • • ADENOMA, HOS 
y y yENDOMETRIAL STROMAL POLYP X • • 

OVA~Y M• • • • • • . • • • • • • • • • • • • • • • • • LUTEOMA X-
GRANUL00A"'"" '"""" • 

nonvuuo '"'"" 
BRAIN • • • • • • • • • M • • • • • • • • • • • • • • • CARCIHOMA, HOs, IHVASIVE X 

_.OCTAL >ON>O UKOAN> 

EAR N N H H H H H N H M H H H H H H H H H H H H H H H
NEUROFIBROSARCOMA 

ALL UINOK >TolEN> 

MULTIPLE ORGANS NOS N N N N H H N H H M N H H H N H N H N H H N N H N
LEUKEMIA,NOS X 


mm~xr~~.~~H~~m CEL X 
X
• 

TISSUE EXAMINED MICROSCOPICALLY ' HD TISSUE IHFORMATIOH SUBMITTED
REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY C' NECROPSY, HO HISTOLOGY DUE TO PROTOCOL
TUMOR INCIDENCE At AUTOLYSIS 

NECROPSY, NO AUTOLYSIS, HO MICROSCOPIC EXAMINATION M1 ANIMAL MISSING

ANIMAL MIS-SEXED 8• NO NECROPSY PERFORMED 
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TABLE A4. FEMALE RATS: TUMOR PATHOLOGY (CONTINUED) UNTREATED CONTROL 
................................................................................................................................................................................................................................................................... 


:n~~~~ ilililii!IH!IiiH!Iilil!lilii1HHI11!11Hiil!l' TOTAL 
TISSUESm~~ un TU~ORSililil!lil!l!l!l!lii!Hiil!lii:Jii!I~IH~:Iila 

>Y>Icn'"' <vvn""" 

SUBCUTANEOUS TISSUE + + + + + + + + + + N + + + + + + + + + + + + + + 49• 
FIBROSARCOMA X t 
NEUROFIBROSARCOMA X t 

•••c••• ••• >TOICI' 

LUNGS AND BRONCHI + + + + + + + + + + + + + + + + + + + + + + + 49+ ~ LIPOSARCOMA, METASTATIC 

TRACHEA + + + + + + + + + + + + + + + + + + + • + - + • • 47 

TIC SYSHM 

lONE MARROW • + • • • • • + + + • + + + • + • • • •• 
SPLEEN + + + + + + + + + • + • + + + • • + • • • • + • + .. 
LYI1PN HODES • + • • + • + • • + • + • • • t • • • • - • + + __ u_ 
THYMUS + + + • + • • + • + • + + • + + + - • • + + + • - 46 

"'"'".. '""' SYSTEM 
HEART 49• • + • + • • + • • • + • • + • + • + • • + • + + 

DIGESTIVE SYSTEM 

SAL I VARY OLAND + + + • • • • + + + + • + • + + • + + • • + • •• 
LIVER • + • + • • + • + + • + ~ + • • + + • • • • • • + 49 

NEOPLASTIC NODULE 

BILE DUCT + + + + + + + + + + + + + + + + + + + + + + + + • 49 

GALLBLADDER I COMMON IILE DUCT ~~~K~~~~·••••••KMNK~KLNK "" PANCREAS. ------------·-- - .+ • • • + + + t_ - +.- + + __t + -· ---~- -- + + + + • + + + 46 

ESOPHAGUS + + + + + + + + + • + • + • + + • • + + + + + + 49 

STOMACH • + + + + + • + • + • + + + • + • + • + • + + + _u_ 

SMALL INTESTINE + - + • + + • • + • + + + • + + --• + + • + + • + • •• 
LARGE INTESTINE + - • + + • + + + • + + + + + + + + + + + • + + + 48 

UKIN..1 HSTEn 

KIDNEY • + + • + + • + • + • + + + + + • • + + + • + + • •• 
URINARY BLADDER • + • + • + + + • + + • • + + + - + + + + - + + • 45 

EHUUCKlHC >T>T<n 

PITUITARY + + + + + + + + + + + + + + • + • + + + • • + + • 48 
CARCIHOMA, NOS 

y y y y y y y y y y y y y .~ADEHDPIA, NOS 

ADRENAL • + + + • • + + • • + + • + • + + + + + • + • + • 49 
CORTICAL ADENOMA X 

y ~ PHEDCHRO~OCYTOMA 

THYROID + + + • + • + • + + + • + • J + + • _i_ + + • + + + ..,
C·CELL CARCINOMA 

PARA THYROID - - + + + + + + + - - + + + + • + + + + + + - - 17 

PANCREATIC ISLETS - + + • + + + • + + • + + + + + - + + + + + + + • 46 
tISLET-CELL ADENOMA X 

""'""""' .. '"'"" 
MA~ARY OLAND + + • N + + • + + + + + + + + + + + + + N + + + N 49• 

PAPILLARY ADENOCARCINO~A X t 
CYSTADENOMA, NOS X t 
PAPILLARY CYSTADENOMA, NOS 

y yFIBROADENOMA X ~ 
UTERUS + + + + + + + + + + + + + + • + + + + + + + + + + 49 

ADENOMA, NOS X 
ENOO~ETRIAL STRD~AL POLYP X : . . . . . . . . . y . . . . y . •OVARY + + + + + + + + + + 

tLUTEO~A 

GKAHULG..·CELL TUnUK ~ z ....... "'"''"' 

IRAIN + + • • + • + + + • + + + • + + + + + + + + + + + 49 

tCARCINOMA, NOS, INVASIVE 

>rEClOL ><n>e UKU•n> 

EAR N N N N + N N N N N N N N N N N N N N N N N + N N 
NEUROFIBROSARCOMA X ... "'""" ....... t 


MULTIPLE ORGANS NOS N N N N N N H N H H N N N N N N N N N H N N N H N 49• 

LEUKEMU,NOS X 2 


X X X~Io~=~~TT!~.~~M~~l~ CEL X ~ 
• ANIMALS NECROPSIED 

+• TISSUE EXAMINED IIICROSCOPICALLY ' ND TISSUE INFORIIATION SUBMITTED ' 
•' REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY C• NECROPSY, NO HISTOLOGY DUE TO PROTOCOL 
X• TUMOR IHCIDEHCE A' AUTOLYSIS 
N• NECROPSY, HO AUTOLYSIS, NO MICROSCOPIC EXAIIINATIOH M• ANIMAL "USING 
S' AHIMAL PUS-SEXED I o NO NECROPSY PERFOR"ED 
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TABLEM. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS II THE 1WO·YEAR 

STUDY OF CHLOROBEIZEIE 


VEHICLE CONTROL 

---------------------------------------------------------------------·-·--------------·------------------·-····-

AWl ; t ! II II !I II !I l ; I ;1 il !I !I !I !If iI I il il if iiii i t i i 
WJ;D 1111 : ; ; I i I~I il il !I il il~pi i :i ~I il ~I !HII' i ii i ,, i • i il il il il : ,........ 


IUICUTAHEOUI TIIIUI • • + + + • + • • IIIUIIDI'IHOSAitCDM • • • • • • • • • • • • " • • + 
X 

ltTllllft . .. . . .. . .... -················LUNGS AU lltONCIII 

TltACIIEA • • • • + • • • • • • • • • • • • + + • • • • • • 
,......... 
 ................. . . .. . 

IPLEIEII 


L'II'IPH MOOEI +

NLII.LYI'I'HDI'IA, HISTIOCYTIC T"l • + - • • .: .• • + • • • - • - + - • • + • • 

THYI'IIII • • +· • • • • • • • - • • - • • • • • • • - • • • 
IITliTII"' 

HUitT 

lllUIHUIIl IUTII"' 

ULIVAitY GLANII + + + 
AD&MON, HOI • • + • • • • • • • • • .: .• • • • • • • 

UVI!It • + + • • • • • ••••••••••••••••• 
11LI! DUCT 

GALLILADOU & CIINIOII IU.I DUCT •••••••••••••••••••••••••... . . . . . . . . . . . . . . . I'AHCitEAS 

ESOPHAGUS • + + • ... • • • • • • • • • • • + • • • • • • + 
ITIIMCH • + • + + • • t, • • • • • • • + •• • • • • 
MALL INTI!STIIIE • • • • + • • • • + - . . . .+ + • • • • • • • • 

LAitGI! IHTISJIHI • + • • • • • + • • • • • • • + + + + + + + • • • 
UIUNAIIT ITITift 

KIDNEY ••••••••••••••••••••• . 
UltiiiAIY ILADDU • - • + • • - • • + + • + • + + + + + • • + • + 

llftllllliftll!ll :tTIU en 

I'ITUUAIV • .: .• + .: - : + : : : + .: • : + • : ; : +ADEHON, 1101 

ADitEHAL + + • • + • • • • • + • • + • • + + • • • • • • • COIITIUL CAIICtiiDI'IA X 
I'HIDCKIIOMC:YTDI'IA 

JHYitOID + - + • • • + ; • + • • + • • • .. + : • • • • • + 
C•CELL CAICIHDI'IA 

I'AIATHYIOIO • - . . . . - ... . - . . . . .. . - . . ... 
PAHCIIAUC JSLI!TI • + • • • • • + + • • • + + • + • • • • • • + • + 

ULI!T•CI!LL CAIICIIIDI'IA X 

anTift 

ltAMIIAU OLAND • II • • • + + + + II • + • • • + • • • •• + • • II PAI'JLUIIY ADIIIDI'IA X 
CYITADI!NDI'IA, NOS X 

X IIFIIIDADIHON 

l'ltii'UTIALICUTDitAL ILAIID II II II II II II II II II II II II II II II " II II " II II II II II II 
CAitClllllftA,KOS 

+ ; + + : + + : •U~~UAmm STIIIML POLYP • • + • + .: : + • • + • • • • 

DYAitY + • + + • + + • + • • • + • + + + • • + + • • • • 
I'AI'ULAIIY GYITADI!NDI'IA• 1101 _______x:_______,__....J..___DltAIIULOIA•CI!LL TUMit __ .- -..... -.,.,. ' ... ·-··. 

IIUYUUlt lnTUI 

IIAIII + + + • + 
GIAHULAI•CILL TUI'IOI, 11111111 • + • • + • • • + • • • • + • + 

X • • + • 
IP'IGIIIL 111111 UIIUAI!ll 

IAI " " II " II " II II II II II II II II II II II II " II II II 
IQUAMOUI CELL CAIICliiOMA " " II 

ALL U IIIIIIK liTltllmlt 

MUL TlPLI DIIOANI NOS II II II II " II II " II II II II " II II " II II II II II II II " II 
UND~~PIRI!!,TUTID •~fl!lf:ff II II It • X 

1 liD TISIUI IIII'OitNTION IVIItiTTU • 
C• ltiCitOP Yt 110 IIIITDUOY Dill tO PIIIDTOCOL

A: IKIAll'A SIIIIO 
I• 110 HECitDI'IY l'llti'OIIflt!O 
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TABLE A4. FEMALE RATS: TUMOR PATHOLOGY (CONTINUED) VEHICLE CONTROL 
................................................................................................................................................................................................................................................................. 


~G~~~~ JUiililiiHJiiLilii~IRRHH~IiiHJiiLil!!Us TOTAL 
TISSUESm~~ OM TUMORS!I il 21 il il !I il il il !I !I !I :1 !I :1 il il il il il il fl :1 tl o 

'"••••n•n•••• OT>It" 

SUBCUTANEOUS TISSUE + • + • + + • • + + • • + + + + + + + • + + + + • 50•,NEUROFIIROSARCOMA 

""'""" ......,"" 
LUNGS AHD BRONCHI • • + • + + • • + + + + + + • + • • • + • + + • .. 

TRACHEA + • • • • • • • - • • • • • • • + • + • • • • + + 49 


Mt"AJUrUICIIO OTOit" 

lONE IIARROW • • + • + + - + + • + + + + • + • + + • + -~ + + • _4L 

SPLEEN • • + • + • + • • + • • + • • + + • • + • + • •• 
LYI'IPH HODES • • • + • • • • • • + • + • + - • • • + + • • • + 45 
IIALJO. LYIIFHOIIA, HISTIOCYTIC TYPE 

THYI'IUS + • + • + • - + - • + • + + + + + • • • + • + • + 45 ....... '"' ....." 

HEART • • • • • • + • • • • • • • • + • + • • • • + + + 50 

DlGE!TIYE IYSHII 

SALIVARY GLAHD • + + • • • • • • + • + • + • + • + • • + + + + + 50 
ADENOMA, NOS 

_U_LIVER • • + • • • + + + • + • + • • • • • + • • • • •- + 
+ + + + + _ll_ 

GALLBLADDER l CO,...DH IJLE DUCT NNNNNNNNNNNNNNNNNNNNNNNNN ... 
PANCREAS + • + • • • + • + + + • + + + • • + • + + + + + + 10 

ESOPHAGUS. + • • -- f 't---~- • • • • + • + • + • t __ f .+. t ...• • • • • 50 

STOMACH • • + + • + + + • + + + + + + • + + + + + + • + •• 

BILE DUCT + + • + • + + • + • + • • • • • • + + • 

_u_ 

LARGE IHTESTIHE + • + + • + • • • • + • • • + + • • + • • • + + + 50 

UKIMAK' OTOIC" 

UOHEY + • • • + 5ll. 

URINARY BLADDER • • • • • • • + • + + • + • • + • + + + + + + • + 47 

SMALL IHTESTIHE - + • + + + • + + + + • + • • • + • + • • • • • • 

ENDOCRINE SYSTEII 

PITUITARY ~ + - • ~ • 4~,++ ~ + ~ + 
ADEHOIIA, HOS - ~ + ~ + ~ ~ ~ ~ • Li 

ADRENAL + + + + + + + + + + + • + + + + • + - + + + • + + 49 ,CORTICAL CARCJNOIIA 
PHEOCHROMOCYTOMA .X 

THYROID + + + • + ~ + • • + ~ + • + + + • + + + + + + + + 494 
C-CELL CARCINOMA 

PARATHYROID • - - • - • • + - • • • • • - • • • + •- • - • • •• 
+ + + + + 50 

ISLET-CELL CARCINOMA 

KCrKUUUOIIVO OTOit" 

PANCREATIC ISLETS + • • • + • + • • • • • • • • + • • • + , 
MA1'1MARY OL AHD + " • • + • " • • H • • + • • " • • • • • • • so•,PAPILLARY ADENOMA " • 

CYSTADENOIIA, NOS _x_ X ~ FIIROAD!HOMA " " " 
PREPUTIAL/CLITORAL GLAND N H H H H H H H H so•" H " H 

CARCINOMA, HDS ~ " " " H " " " N " " H 


UTERUS + • + . ~ .• + ~ . ~ + ~ ~ • ~ ~ ~ + • i • 
~ ~ +ENDOMETRIAL STROMAL POLYP ~~ 
+ + + + + 50OVARY • • • • • • + • + • + • • + • • • • • + ,

~APJLL.ARY CYSU!liEHOJU~ NOS X 
• GRANULOSA-CELL TUMOR • 

NUYOUI IYST£1'1 

IRAJH + + + + + + + + + + + + + + + + + + + + + + + 50• • ,GRANULAR-CELL TUMOR, lEHIGH 

IPECIAL IEHIE OKGAHS 

EAR H N H N H N N N N N N 50• 
SQUAMOUS CELL CARCINOMA " " " " " " " " N " N 

X• N " , 
OLL OTMCK ITOTC"O 

MULTIPLE ORGANS HOS N N H H N N N N H N N N N N N N N H N N" N 
X X 

sa• 
~m~n~~m~~~. mK~~fA _x_ " " " ~ 

• ANIMALS HECROPUED • 
+I TISSUE EXAMINED MICROSCOPICALLY • HO TISSUE INFORMATION SUII'IlTTED ' 
x: ~5~giRfBcam~ HOT EXAMINED MICROSCOPICALLY C• NECROPSY, NO HISTOLOGY DUE TO PROTOCOL 

A' AUTOL VIIS 

~~ mms~~S~gEmOLYSIS, HO MICROSCOPIC EXAMIHATIDN M• ANIMAL MISSING 


B• HO NECROPSY PERFORMED 
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TABL.E A4. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE TWO·YEAR 
STUDY OF CHLOROBENZENE 

LOW DOSE 
------------------------------------------------..................................................................................................................................... 


~~~~~~ ,lilil:l!lilil!l!l!lil!lrltl!liiH!I!Iil~l~liiH~ 
m~~ ON U_ilUilil~il!l~liliUI:Iil!lililiiHilililililz 

lNTOUU"oNTARY >TOTE" 

SKIN + + + + + + + H + + + + + + + + + + + + + ++ ~ +
KERATOACANTHOMA 

SUBCUTANEOUS TISSUE + + + + + + + + + + N + + + + + • + + + + + + + + 
LIPOSARCOMA X 

RESPIRATOR1 SYSTEM 

LUNGS AHD BRONCHI + + + + + + + + + + + • + + + + • • + + + + + • + 

TRACHEA + + + + + + + + + + + + + + - + + + + + + + + + + 


HEMATOPOIETIC SYS EM 

BDHE MARROW + + + + + + + + + + + + + + + + + + + + + + + + 
SPLEEN + + + • + + + + + + + + + + + + ._ + + + + + + + + 
LYMPH HODES + + + - + + - + + - + + - + + + + + + + - + + + 
THYMUS + + + + + + + + + + + + + - - + + + + + + + + + + 

CIRCULATORY SYSTEM 

HEART + + + + + + + + + + + + + + + + + + + + • + + • • 
DIOE> IVE >Y5TEM 

ORAL CAVITY N H N N N N N N N H N N H N N N N H N H H N N N 
SQUAMOUS CELL PAPILLOMA ~ 

SALIVARY GLAND + + • + + + • + + + • • - + + • + + • • + + + • + 
LIVER + + + + • + + + + + + + + + + • + + + + • ~ + + + 
NEOPLASTIC NODULE 

BILE DUCT • • + + + • + + • • + + + • • + + • • + + • • + + 
GALLBLADDER I CDI'IMDN BILE DUCT NNNNNNNNNNNNNNNN~~-~NNN~ff 

PANCREAS + + • • + + + • • • • • • + - + • + • • • • + ~ •ACINAR-CELL ADENOMA 

ESOPHAGUS • + + • + + + + • • • + + + + • + + • + • . + • + 
STOMACH • + + - + + + + + • • + + + • + + • • • + + + • • 
SMALL INTESTINE + - + + + + + + + 
LARGE INTESTINE • • + - • • • • + • • • • • • • • - • • + + + • + 

""'"""' •n '"" 
KIDNEY + + • • + • • + + • • • • • . + + • + + + • + + + .URINARY BLADDER + +- - • - • • • • • • • • • • + • • • • • • • 

ENDDCKINE >TOTEM 

PITUITARY + + + + + 
CARCINDMA,NOS 
ADENOMA, NDS X X X X X X X X 
ADENOCARCINOMA, NOS X 

• + - + • • • • • • - - • • + + • + 
X 
+ • 

ADRENAL + • + + + • + _i • • • + + • • • • • • • • • l • •PHEOCHROMOCYTOMA 

THYROID • • • • • • + • • • • • + • • • • • • • • + • • •FOLLICULAR-CELL CARCINOMA 

C·CEL L CARCINOMA 

CYSTADENOMA, HOS 


PARATHYROID + + + + + + + 


PANCREATIC ISLETS + + + + + 


- - • - • - • - - • - • • + - • • • 
• + • • • + • • + • • + - • • • • • • •ISLET•CELL ADEHOI'IA 

•or•••••• •fE >TIT EM 


I'IAI'IMARY GLAND H • + N + N N • + N + +
• • • • • H • • • • • • •ADENOMA, NDS X 
PAPILLARY CYSTADENOMA, HOS 
FIBROADENOMA X 

PREPUTIAL/CLITORAL GLAND H H N H H H N H H N N N N N N N N NH ~ " N 
ADEHDCARCIHDI'IA, NOS " " " 

UTERUS • + • • • + + + • ~ + - • • + + + + • • ~ + . ~ •ENDOMETRIAL STROMAL POLYP 

OVARY + • + + + • + • + + + - + • + + + + + • + + + • •LUTEOMA 
GRANULOSA-CELL TUMOR X 

nohuu• "'"'"" 

IRA IN + + + + + + + + + + + + + + + + + + + + + + 
CARCINOMA, HOS, INVASIVE X 

ALl DTHER >TOTEMS 

MULTIPLE ORGANS HOS H H H H H H H H H H H H H H H H H H H H H H H H H 
LEUKEMIA,HOS 

~~mm~~~m.~~. ~~~K~~~A . . X X• 
TISSUE EXAMINED MICROSCOPICALLY HO TISSUE INFORMATION SUBMITTED 
REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY NECROPSY, HD HISTOLOGY DUE TO PROTOCOL 
TUMOR INCIDENCE AUTOLYSIS 
NECROPSY, HO AUTOLYSIS, HO MICROSCOPIC EXAMINATION ANIMAL MISSING 
ANIMAL MIS-SEXED HD NECROPSY PERFORMED 
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TABLE A4. FEMALE RATS: TUMOR PATHOLOGY (CONTINUED) LOW DOSE 
................................................................................................................................................................................................................................................................. 


~~A~~~ 

mM ON 

'"'"uunc•OAKT SYSTEM 

SKIN 

KERATOACANTHOMA 


SUBCUTANEOUS TISSUE 

LIPOSARCOMA 


•n•••••u"' SYSTEM 


LUNGS AND BRONCHI 


TRACHEA 


•tnOIU.UICIIO ITOIC" 

lONE HARROW 


SPLEEN 


LYMPH HODES 


THYI'IUS 


CIRCULATOOT STITOI'I 

HEART 

DIGESTIVE SYSTEM 

ORAL CAVITY 
SQUAMOUS CELL PAPILLOMA 

SALIVARY OLAND 

LIVER 
NEOPLASTIC NODULE 

il ~I !I ~I il ~I il il !I il il il !I il ~I il ~I ~I il !I !I ;! !I ~I ' TOTAL 

fl ill! il ~I !I il !I ~I !I il il 11 il ~liLllilJlil illLil_ ~l z T~~~m 
++++++++++++++++N+H++++++ 

++++++++++++++++H+N++++++ 50• 
I 

++++++++ ++++++++++ + + + + + !18 

+++++++++++++++++++++++++ 49 

+++++___i+t+++++++-t++++++ + U_ 

+ + + + + + + + + + + + + + + + + + + + + + + + + !Sill 

+++++++++++++++++-+++---· u 
+++++++++++-++++••+-+++++ 46 

+++++++++++++++++++++++++ 50 

HNNHNHHHHHNHNNHNNNNNNNNNH so• 

++++++ ++++++++++++++++++ .. 
+++++++++++++++++++++++++ 50 

IILE DUCT --------·~~=·=-·=--__;_·~·-·'--·-·'-"-·-'·-·--'-·-·'-"-·-'·-·--·-·--·-·-·--'-·---'-'·~·~-·--'·-·+~--'S:_:O=t 
GALLBLADDER I COI'IIDN IILE DUCT 

PANCREAS 

ACINAR-CELL ADENOMA 


ESOPHAGUS 

STOMACH 

SMALL INTESTINE 

LAROE INTESTINE 

URINARY SYSTEI'I 

KIDNEY 

URINARY BLADDER ......,........ 

PITUITARY 

CARCINOMA, NOS 
ADENOMA, NOS 

ADENOCARCINOMA, NOS 


ADRENAL 

PHEOCHROMOCYTOMA 


THYROID 

FOLLICULAR-CELL CARCINOMA 

C·CELL CARCINOMA 

CYSTADENOMA, NOS 


PARATHYROID 

PANCREATIC ISLETS 

ULET·CELL ADENOMA 


••r '"' •• ITII"" 

MAI'IIARY OLAND 

ADENOMA, NOS 

PAPILLARY CYSTADENOMA, NOS 


PUROADINOMA ___ ------· 
PREPUTIAL/CLITORAL OLAND 

ADENOCARCINOMA, NOS 

UTIRUS 

ENDOMETRIAL STROMAL POLYP 


OVARY 

LUTEOMA 

GRANULOSA-CELL TUI!OR 


NERVOUS SYIUM 

IRA IN 

CARCINOMA, NOS, INVASIVE 


• ANIMALS NECROPSIED 

N H H ~NH NNK~N H LN N~~~~~K~~~ ~ 

+++++++++++++++++++++++++ 49 

+ + + + + + + + + + + + + + + + + + + + + + + + + _!D._ 

jot+++++++++++++++++++++++ _tt_.............................. 
........................... 
47 

+++++++++++++++++++++++++ §........................... 
46 

.................. +++++++++ 
 46 
I 

X X X X XXXXX X II 

+ • ~ + + + + + • + + + + ~ + + + + ........ 
................
+++++++++++ 	 49 
X I 

I 

-·--·-··-·· ..................... _!2 


+++++++++++++++++++++++++ 49 
X I 

+ + + N N + + + + + + + + + + + H + + H + + + H H so• 
I 

X 	 I 
r··::::-=--7."-'"::--::-::-::--::--:"7--::--::--::--::-::-::--::--:"::--::--::--"::--::--:--'::"-::-::--::f--O:::S:+ 

H N N N N N N N H H N N N H N N N N N N H N H N H soo 

+++++++ • + ~ + • • • + + • • • ++++++ 

+++++++++++++++++++++++++ 49 
X 	 I 

I 

+++++++++++++++++++++++++ 50 
I 

so•""""""""""""""""""""""""" X 

+• TUSUE EXAMINED MICROSCOPICALLY 
·• REQUIRED TUSUE NOT EXAMINED MICROSCOPICALLY 
X• TUMOR INCIDENCE 
H1 NECROPSY, NO AUTOlYSIS, NO I'IICROStOPl'C E'XAMIHATlOH 
S I ANIMAL P1I5-SEXEO 

X 

' NO TISSUE INFORMATION 
Co NECROPSY, HO HISTOLOGY 
AI AUTOLYSIS 
11: ANIMAL PUSSIHG 
B • HO NECROPsY PERFORMED 

I 

~• 

SU8111TTED ' 
DUE TO PROTOCOL 
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TABLE A4. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE TWO-YEAR 

STUDY OF CHLOROBENZENE 


HIGH DOSE 

------------------------------------------------------------------.................................................................................................. 


~~~:~~ t t t t t t t t 2 2 2 2 2 2~I il il !I !I !I il !I ill D 

l 
D t t m~~ ON 2 D 2 0 0 D D 0 D 2 D 0 D 9 ail !I il il il !I il il !I ~ 

t 

4 

'"'""""""'"" SYSTEM 
SKIN + + + • + + • + + + + + + + + + + + + + + + + + + 

SQUAMOUS CELL PAPILLOMA X 

KESPl..TOKY srs· EM 

LUNGS ANO BRONCHI + + + + + + + + + + + + + + + + + + + + + + + + + 
ALVEOLAR/BRONCHIOLAR CARCINOMA 

TRACHEA + + + + + + + + + + + + + + + + + + + + + + - + + 

HEMATOPOIETIC SYSTEM 

BONE MARROW + + + + + + • + + + + + + + + + + + + + + + + + + 

SPLEEN + + + • + + + + + + + + + + + + + + + + + + + + + 

LYMPH NODES + - + - + + + - + + + + + + - + + + + + + - • + + 

THYMUS + + + - + - + + + + + + + + + + + + + + + + + + + 

CIRCULATOR' SYSTEM 

HEART + + + + + + + + + + + + + + + + + + + + + + + + + .....,... ""'"' 
SALIVARY OLANO + + + + + + + + + + + + + + + + + + + + + + + + + 

LIVER + + + + + + + + + + + + + + + + + + + + + + + + + 
NEOPLASTIC NODULE X 
HEPATOCELLULAR CARCINOMA . 

IILE DUCT + + + + + + + + + + + + + + + + + + + + + + + + + 

GALLBLADDER & CDMI'tOH BILE DUCT ........................ 
PANCREAS + + + + + + + + + + + + + + + + + + + + + + + + + 
ESOPHAGUS + + + + + + + + + + + + + + + + + + + + + + + + + 

STOMACH + + + + + + + + + + + + + + + + + + + + + + + : + 
LEIOMYOMA 

SMALL INTESTINE + + + + + + + + + + + + + + + + + + + + + + + + + 

LARGE INTESTINE + + + + + + + + + + + + + + + + + + + + + + + + + 

URINARY SYSTEM 

KIDNEY + + + + + + + + + + + + + + + + + + + + + + + + + 
TUBULAR·CEL L ADENOCARCINOMA 

URINARY BLADDER + + + + + + + + + + + + + + - + + + + + + + - + + 

ENDOCRINE SYSTEM 

PITUITARY - + + + + + - + + + + + + + - + + + + + + + - + + 
ADEHDI'IA, NOS X X X X X 
ASTROCYTOMA, INVASIVE 

ADRENAL + + + + + + + + + + + + + + + + + + + + + + + + + 
CORTICAL ADENOMA 

PHEOCHROMOCYTOMA y 


THYROID + + + + + + + + + + + + + + + + + + + + + + + + + 
FOLLICULAR-CELL CARCINOMA X 

C·CELL CARCINOMA X 

PAPILLARY CYSTADENOMA, NOS 


PARATHYROID + + + + - + + + + + + + + + + - + + + - + + + + + 
ADENOMA, NOS X 

REPRODUCTIVE SYSTEM 

MAMMARY GLAND + + + + + + N + + + + + + + H + + + + H + + + + + 
FIBROADENOMA X X 

FIBROADEHOCARCINDMA 
 ~ 

PREPUTIAL/CLITORAL GLAND H N H H H N N H H N H H H H H H H H N H H H H N H 
ADENOCARCINOMA, NOS 

UTERUS + + + + + + + + + + + + + + + + + + + + + + + + + 
SAR NOS 

LEI 
 X 
EHDO IAL STROMAL POLYP X X X 
CARCI ARCOMA 

OVARY + + + + + + + + + + + + + + + + + + + + + + + + + 
GRANULOSA-CELL TUMOR 

•••••u• on'""' 
BRAIN + + + + + + + + + + + + + + + + + + + + + + + + + 

ASTROCYTOMA 

OPEClAL ..... u•o•N> 

ZYMBAL' S GLAND H N N N N H N N N H N H H H H H" H " H " H " H 
ADENOCARCINOMA, NOS " 

ALL OTHER SYSTEMS 

H N N N N H N H H N H H H HN ~ H ~M~~m~~.0~~~~!.."P!.. m H ~ ~ " e " e 
+1 TISSUE EXAMINED MICROSCOPICALLY NO TISSUE INFORMATION SUBMITTED 
·• REQUIRED TISSUE HOT EXAMINED MICROsCOPICALLY NECROPSY, HD HISTOLOGY DUE TO PROTOCOL 
X• TUMOR INCIDENCE AUTOLYSIS 
N• NECROPSY, HD AUTOLYSIS, NO MICROSCOPIC EXAMINATION ANIMAL MISSING 

S• ANIMAL MIS-SEXED 
 NO NECROPSY PERFORMED 
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• • • • • • • • • • 

• • 

• • • • • 

• • 

• • • 

• 

TABLE A4. FEMALE RATS: TUMOR PATHOLOGY (CONTINUED) HIGH DOSE 
--------------------------------------- ... ---------------------------------------------... ---------------------------------

~a~~~~ ~lilil~lil~lilililil~lii!I!I!I;I~I!I!I!I!IHii!P TOTAL 
TISSUESm~~ uH TU~ORSilililil!lii:J:I~I!Iililil~lililil~lilililililila 

INTEGUMENTARY S' STEM 

SKIH + + + N + + + + + + + + + + + + + + + +·+ + + + H 50• 

SQUAMOUS CELL PAPILLOMA 1 


RESP. RATuRY SY>ItM 

LUNGS AHD BRONCHI + + + + + + + + + + + + + + + + + + + 50• • + ~ + 	 + 
ALVEOLUIIRONCHIOUR CARCINOMA 

TRACHEA + + + + + + + + + + + + 	 + + + + + • + + + • + • + ~· 
""""'"'"'"'•• SYSJ~ 

lONE MARROW + + + + + + + + + + + + + + + + + • • + • • " 
SPLEEN + + + + + + + + 	 5I 

LYI'Il'H NODES • + • • • • - + + - • • + + • - - • • . • • - • + _n_ 
THY1'1U5 • + + • • • • + + • . . • • + . • . • • • • + + • 41 

ClRCULOTORY >T>Tt" 

HEART 	 + . • • • . • + . . + • + • + • + + . • . • • • . 50•..... v••,., •• 
SALIVARY GLAND + + + + + + + + + + +• - • • • . • • • + • + + + .. 
LIVER 	 + . . . + • + . + . • . . . + . . . . + . + . • + 50 

NEOPLASTIC NODULE 1 
HEPATOCELLULAR CARCINOMA 

IILE DUCT + + + + • • • • • • • 	• • • • • • + • • + • + + 51 

GALLBLADDER & COM~OH BILE DUCT HHHHHNHHHHHH 	H HHHHN HHNH HH saw 
.+_____PANCRF.AS 	 + . • • • • + • • • • + + + • • + • + • • • + - •• 

ESOPHAGUS 	 + + + + + + + + _50• . • • . • • . . • . • • . • • • 
STOMACH + + + + + 	 + +• • + + . • • • + • • • + • + + + so•LEIOMYOMA 	 1 

., 
LAROE INTESTINE + . + • . + + • + + • + + • + + • • • + + + . . . 50 

SMALL INTESTINE + • + • + + + + + + + • 	+ • + + • • + • . + + + + 

URINARY SYS EM .KIDNEY 	 +• + • • + + • • • • • • • • + + • + • + • • 50 
TUBUlAR-CELL ADENOCARCINOMA ~ 1 

URINARY BlADDER • • + + + • + + • . • + + • • . + + • • + • + • . 41 

tNDOCKINE Sr>TEM 

PITUITARY • • • + • • • • • • • + 	 • • • - • + • - • • • • - 4~ 
ADENOMA, HOS X X X X X X X X 
ASTROCYTOMA, INVASIVE _)( ·~I 

AORENAL 	 + + + + +• • • + + + • • • • + + + + • • • + 	 - 49•CORTICAL ADENOMA 	 X 
PHEOCHROMOCYTOMA • ~ 

THYROID + + + + + + + + +• • • • • • • • • • • • • • • FOLLICULAR-CELL CARCINOMA X ~·2 
C-CELL CARCINOMA I 
PAPILLARY CYSTADENOMA, HOS X. 

PARATHYROID + • - - - + + + • • - • 	+ + + + + - - • - + - • - 38 
ADENOMA, NOS 	 I 

•••••••••H< HSTfM 

MAMMARY GLAND H + + H + + H H + + H N + + + + + + H N + 50W 
FIBROADENOMA X X X X 
FI BROAD EN DCA R C I NOMA 	 ~ 

PREPUTIAL/CLITORAL GLAND H H H H H H H H H H H H H H H H N H H N H H H sawH ~ ADENOCARCINOMA, NOS 

UTERUS 	 + + + + + + + + + + + + + + + + + 50 
SARCOMA, NOS X 1 

~m::I~;~AL STROMAl -Pb_LYP____ - - 1-· j(' X X X X X X 10 
CARCIHOSARCOMA 1y 

OVARY 	 + • + + • + + + + + • + • . + • + + • + • + • + • 50 
GRANULOSA-CELL TUMOR 	 X I 

HtRVOUS SYSTtr 

IRAIH + + 	 + + ++ • + • + • • + + + • • • + . • . • + • 50 
ASTROCYTOMA X 	 1 

il'nTl ••••E o•..•• 
ZYI'IBAL '5 GLAND N N H H N N H H N N + H H H H H H H H H H H N H H sa• 

ADENOCARCINOMA, NOS X 	 1 

ALL QI.OR ""'"' 

H N ~ H N N H H ~ N N H H H ~ H N N H H ~ H 	 H sa•Mmm~. o~gm,m .. m 	 N ~ 11 

w ANIMALS NECROPSIED 
'' TISSUE EXAMINED MICROSCOPICALLY NO TISSUE INFORMATION SUBMITTED ' 
X, ~~~~iRi~cmm HOT EXAMINED MICRDSCDPICALL y c NECROPSY, NO HISTOLOGY DUE TO PROTOCOL 

A AUTOLYSIS 
~: m~~rs~is~gE~~~DLYSU, NO MICROSCOPIC EXAMIHATIDH M ANIMAL MISSINO 

NO NECROPSY PERFORMED• 
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APPENDIX B 

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MICE 

ADMINISTERED CHLOROBENZENE IN CORN OIL BY GAVAGE 
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TABLE 81. 


SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE ADMINISTERED 

CHLOROBENZENE IN CORN OIL BY GAVAGE 


-------------------------------------------------------------------------------------------------· 
UNTREATED 
CONTROL 

VEHICLE 
CONTROL LOW DOSE 

ANIMALS 
ANIMALS 
ANIMALS 

INITIALLY IN STUDY 
NECROPSIED 
EXAMINED HISTOPATHOLOGICALLY 

50 
50 
50 

so 
50 
50 

50 
50 
50 

INTEGUMENTARY SYSTEM 

MSKIN 
SQUAMOUS CELL PAPILLOMA 
SARCOMA, NOS 
FIBROMA 
FIBROSARCOMA 
NEUROFIBROSARCOMA 

MSUBCUT TISSUE 
SARCOMA, NOS 
FIBROSARCOMA 
NEUROFIBROSARCOMA 

(50) 

t C2JO 

(50)
1 ( 2") 

(50) 
1 ( 2") 

1 (2") 

(50) 
2 (4") 

2 (4") 

(50) 

1 (2") 

(50) 
2 (4") 
1 (2") 

RESPIRATORY SYSTEM 

JLUNG 
CARCINOMA, NOS, METASTATIC 
HEPATOCELLULAR CARCINOMA, METAST 
ALVEOLAR/BRONCHIOLAR ADENOMA 
ALVEOLAR/BRONCHIOLAR CARCINOMA 
PAPILLARY CYSTAOENOCARCINOMA,MET 

(50) 

4 ( 8") 
5 (10")
1 (2") 

(50) 
1 (2") 
3 (6") 
4 ( 8")
2 (it") 

(49) 

4 ( 8") 
3 (6X) 
1 (2")
1 (2l0 

HEMATOPOIETIC SYSTEM 

MMULTIPLE ORGANS 
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE 
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 
MALIGNANT LYMPHOMA, MIXED TYPE 

MABDOMINAL CAVITY 
MALIGNANT LYMPHOMA, HOS 

(50)
1 (2") 

2 (4") 

(50) (50) 

(50) 
2 (4")
3 (6")
1 (2") 

(50) 
1 (2'0 

ISPLEEN 
MALIG.LYMPHDMA, HISTIOCYTIC TYPE 

(48) (49) (49) 
1 ( 2?:> 

I 
If 

HUMBER 
HUMBER 

OF 
OF 

ANIMALS 
ANIMALS 

WITH TISSUE 
NECROPSIED 

EXAMINED MICROSCOPICALLY 

HIGH DOSE 

50 
50 
50 

(50) 

5 (10") 

1 (2")
2 (4") 

(50) 
1 ( 2") 

(49) 

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

(50) 

3 ( 6") 

3 ( 6") 


(50) 

(47) 
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--------------------------------------------------------------------------------------------------
TABLE 81. MALE MICE: NEOPLASMS (CONTINUED) 

UNTREATED 
CONTROL 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

liL YMPH NODE 
SARCOMA, NOS, METASTATIC 

IMESENTERIC l. NODE 
CARCINOMA, NOS, METAST~TIC 
MALIGNANT LYMPHOMA, MIXED TYPE 

IAXILLARY LYMPH NODE 
SARCOMA, NOS, METASTATIC 

IPEYER'S PATCH 
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE 

(34) 

(34) 

(34) 

(43) 

(32) 

(32) 
I (3%) 

(32) 

(45) 

(32) 
1 (3%) 

(32) 

(32)
I (3%) 

(40) 
1 (3)0 

(38) 

(38) 

I C3Y.) 

(38) 

(42) 

CIRCULATORY SYSTEM 

HMUL TIPL E ORGANS 
HEMANGIOSARCOMA 

UONE MARROW 
HEMANGIOSARCOMA 

tSPLEEN 
HEMANGIOMA 
HEMANGIOSARCONA 

IMYOCARDIUM 
HEMANGIOMA 

I LIVER 
HEMANGIOSARCOMA 

HMESENTERY 
HEMANGIOSARCOMA, METASTATIC 

(50) 

(49)
I ( 2Y.) 

(48) 

1 C2Y.> 

(50) 

(50) 
1 (2%> 

(50> 

(50) 

(48) 

(49) 

I C2%) 

(50) 
I (2%) 

(50) 
1 (2") 

C50> 

(50) 
1 (2%) 

(48) 
1 ( 2%) 

(49)
1 ( 2%) 

(49) 

(49) 
2 ( 4") 

(50) 
1 (2") 

<50) 

(48) 
1 (2)0 

(47) 

2 (4") 

(49) 

(48) 
1 (2") 

(50) 

DIGESTIVE SYSTEM 

ILIVER 
HEPATOCELLULAR ADENOMA 
HEPATOCELLULAR CARCINOMA 
LIPOSARCOMA 

HGALLBLADDER 
CARCINOMA,NOS 

I NUMBER OF ANIMALS WITH TISSUE 
M HUMBER OF ANIMALS NECROPSIED 

(50) 
7 ( 14%) 

14 (28%)
1 (27.) 

(50) 

(50) 
5 C 1 OY. > 

12 (24Y.) 

(50) 
1 (2)0 

EXAMINED MICROSCOPICALLY 

(49) 
5 (10%) 

13 <27%) 

(50) 

(48) 
5 C 1 OY.)

10 (21Y.) 

(50) 
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-------------------------------------------------------------------------------------------------
TABLE 81. MALE MICE: NEOPLASMS (CONTINUED) 

UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE HIGH DOSE 

URINARY SYSTEM 

HONE 

ENDOCRINE SYSTEM 

IIPITUITARY 
ADENOMA, NOS 

(39) (lt 1)
1 ( 2%) 

(33) (40) 

IADRENAL 
CORTICAL ADENOMA 
PHEOCHROMOCYTOMA 

(46) 
1 (2%) 
1 (2"> 

(50)
1 (2%) 
2 (4") 

(47) 

3 (6%) 

(47)
1 (2%) 

IADRENALICAPSULE 
ADENOMA, NOS 

(46) (50) (47) (47)
1 ( 2%) 

ITHYROID 
PAPILLARY ADENOMA 
FOLLICULAR-CELL ADENOMA 

(42)
1 (2%)
2 (5%) 

(39) (47) (42) 

1 ( 2%) 

ITHYROID FOLLICLE 
PAPILLARY CYSTADENOMA, NOS 

(42) (39) (47)
1 (2%) 

(42) 

IPANCREATIC ISLETS 
ISLET-CELL ADENOMA 

(47) 
1 c2r.> 

(49) (47) (48) 

REPRODUCTIVE SYSTEM 

HOHE 

NERVOUS SYSTEM 

IBRAIH 
OLIGODENDROGLIOMA 

(50) (50) (50) 
1 c2r.> 

(50) 

,SPECIAL SENSE ORGAHS 

IIHARDERIAH GLAHD 
ADENOMA, HOS 
PAPILLARY ADENOMA 

(50) 

1 (2%) 

(50) 
1 (2%) 

(50) (50) 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
II HUMBER OF ANIMALS NECROPSIED 
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------------------------------------------------------------------------------------------------------
TABLE 11. MALE MICE: NEOPLASMS (CONTINUED) 

UNTREATED 
CONTROL 

VEHICLE 
CONTROL 

PAPILLARY CYSTADENOMA, NOS 
PAPILLARY CYSTADENOCARCINOMA,NOS 

1 (2'C) 1 u:o
1 <U> 

1 u:o 

MUSCULOSKELETAL SYSTEM 

NONE 

BODY CAVITIES 

NONE 

ALL OTHER SYSTEMS 

•MULTIPLE ORGANS 
SARCOMA, NOS 
SARCOMA, NOS, METASTATIC 

(50) 
' ( 2:C) 

(50) (50) (50) 

' ( 2:C) 

DIAPHRAGM 
CARCINOMA, NOS, INVASIVE 

ANIMAL DISPOSITION SUMMARY 

ANIMALS INITIALLY IN STUDY 
NATURAL DEATH 
MORIBUND SACRIFICE 
SCHEDULED SACRIFICE 
TERMINAL SACRIFICE 
DOSING ACCIDENT 
ACCIDENTALLY KILLED, NDA 
ACCIDENTALLY KILLED, NOS 
ANIMAL MISSING 
ANIMAL MISSEXED 
OTHER CASES 

50 
13 

3 

34 

50 
I 
3 

39 

50 
12 
a 

21 
2 

50 
15 
5 

29 
1 

I HUMBER 
N NUMBER 

OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
OF ANIMALS NECROPSIED 
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TABLE 81. MALE MICE: NEOPLASMS (CONTINUED) 
------------------------------------------------------------------------------··------------------~ 

UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE 

TUMOR SUMMARY 


TOTAL ANIMALS WITH PRIMARY TUMORSM 30 30 31 

TOTAL PRIMARY TUMORS 45 43 47 


TOTAL ANIMALS WITH BENIGN TUMORS 18 12 13 

TOTAL BENIGN TUMORS 21 16 14 


TOTAL ANIMALS WITH MALIGNANT TUMORS 19 23 27 

TOTAL MALIGNANT TUMORS 24 27 33 


TOTAL ANIMALS WITH SECONDARY TUMORS I 4 3 7 

TOTAL SECONDARY TUMORS 4 6 8 


TOTAL ANIMALS WITH TUMORS UNCERTAIN
BENIGN OR MALIGNANT 

'TOTAL UNCERTAIN TUMORS 


TOTAL ANIMALS WITH TUMORS UNCERTAIN
PRIMARY OR METASTATIC 

TOTAL UNCERTAIN TUMORS 

M PRIMARY TUMORS• ALL TUMORS EXCEPT SECONDARY TUMORS 
I SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS IHVASIVE INTO AN ADJACENT ORGAN 

HIGH DOSE 

35 

49 


13 

15 


27 

34 


2 

2 
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--------------------------------------------------------------------------------------------------

TABLE B2. 


SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE ADMINISTERED 

CHLOROBENZENE IN CORN OIL BY GAVAGE 


IHTEGUMEHTARY SYSTEM 

MSUBCUT TISSUE 
SARCOMA, HOS 
RHABDOMYOSARCOMA 
HEUROFIBROSARCOMA 

RESPIRATORY SYSTEM 

ILUNG 
ADENOCARCINOMA, NOS, METASTATIC 
ALVEOLAR/BRONCHIOLAR ADENOMA 
ALVEOLAR/BRONCHIOLAR CARCINOMA 
PAPILLARY CYSTADEHOCARCINOMA,MET
HEUROFIBROSARCOMA, METASTATIC 

HEMATOPOIETIC SYSTEM 

*MULTIPLE ORGIIHS 
MALIGNANT LYMPHOMA, NOS 
MALIG.LYMPHOMA, UNDIFFER-TYPE 
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE 
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 
MALIGNANT LYMPHOMA, MIXED TYPE 
LYMPHOCYTIC LEUKEMIA 


ISPLEEH 

MALI G. LYMPHOMA, LYMPHOCYTIC 
MALI G. LYMPHOMA, HISTIOCYTIC 

ISPLENIC FOLLICLES 
MALIG. LYMPHOMA, HISTIOCYTIC 

IBROHCHIAL LYMPH HODE 
MALIG. LYMPiiOMA, LYMPHOCYTIC 

I HUMBER OF ANIMALS WITH TISSUE* HUMBER OF ANIMALS NECROPSIED 

TYPE 
TYPE 

TYPE 

TYPE 

UNTREATED 
CONTROL 

(50) 

( 4 9) 

3 (6)0 
I C2Y.)

I C2Y.) 


(50)

3 (6Y,) 


6 ( 12Y.) 
4 C8Y. > 
2 (4Y,) 

( 47) 

1 C2Y.> 

(47) 

1 C2Y.> 


(36) 

VEHICLE 
CONTROL 

(50)
1 ( 2Y.) 
1 C2Y.> 

(50)
I C2Y.)
1 C2Y.) 

(50)
1 C2Y.> 

2 (4Y,) 
4 C8Y.) 

1 C2Y.> 

(50) 

1 C2Y.> 

(50) 

(33) 

EXAMINED MICROSCOPICALLY 

LOW DOSE 

(50) 
3 C6Y.) 

(50) 

I C2Y.)
1 (2Y,) 

(50)

1 (2Y.) 


6 ( 12Y.)
1 (2%) 
I (2Y.) 

(49) 

I C2Y.> 


( 4 9) 

(42) 
I (2%) 

HIGH DOSE 

(50) 
1 C2Y.> 

2 (4~0 

(50) 

3 ( 6Y.) 
2 C4Y.> 

1 (2Y.) 

(50) 

1 C2Y.)
4 (8%) 
2 (4Y,) 
I (2Y,) 

(49)
2 (4%)
2 C4Y.) 

(49) 

(34) 
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TABLE 82. FEMALE MICE: NEOPLASMS (CONTINUED) 
-------------------------------------------------------------------------------------------------· 

UNTREATED VEHICLE 
CONTROL CONTROL 

IIHGUIHAt LYMPH NODE 	 (36) (33)
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 	 1 C3X) 

ILIVER 	 (48) (50)
KUPFFER-CELL SARCOMA 


IGASTRIC SUBMUCOSA (48) (47)

MAST-CELL SARCOMA 

ITHYMUS 	 (4 f) (42)
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE 	 2 ( 5X) 
MALIGNANT LYMPHOMA, MIXED TYPE 	 1 C2X) 

CIRCULATORY SYSTEM 

IIMUL TIPLE ORGANS (50) (50)
HEMANGIOSARCOMA ' cz:o 

IISUBCUT TISSUE (50) (50)
HEMANGIOSARCOMA 


ISPLEEN (47) (50)

HEMANGIOMA 
HEMANGIOSARCOMA 1 C2X) 

IUTERUS (48) (50)
HEMANGIOSARCOMA 	 1 C2X) 

IUTERUS~EHDOMETRIUM (48) (50)

HEMANGIOMA I C2X) 


IOVARY 	 (40) <47)
HEMANGIOMA 	 1 C2X > 
HEMANGIOSARCOMA 

DIGESTIVE SYSTEM 

II TONGUE (50) (50)
SQUAMOUS CELL CARCINOMA 	 I C2X) 

I LIVER 	 (48) (50)
HEPATOCELLULAR ADENOMA 	 4 (!$:0 2 (4i0 

I 	 NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
II 	 HUMBER OF ANIMALS NECROPSIED 

LOW DOSE HIGH DOSE 

(42) (3ft) 

(50) (50)
1 	(2)C) 

(49) 	 (46) 
1 (2") 

(41) (38) 

(50) 	 (50) 
t C2X) 

(50) 	 (50) 

1 ( 2") 


(49) 	 (ft9) 

' (2") 


(50) (48) 

(50) (48) 

(43) Cft!S) 
t (2")

1 C 2X) 

(50) 	 (50) 
1 (2'0 

(50) 	 (50)
2 C4X) 1 (2,0 
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TABLE 82. FEMALE MICE: NEOPLASMS (CONTINUED) 

-------------------------------------------------------------------------------------------------· 

HEPATOCELLULAR CARCINOMA 

IESOPHAGUS 
SQUAMOUS CELL CARCINOMA 


IIGASTRIC MUCOSA 

ADENOMATOUS POLYP, NOS 


I ILEUM 

SARCOMA, NOS, INVASIVE 

URINARY SYSTEM 

NONE 

ENDOCRINE SYSTEM 

IIPITUITARY 
CARCIHOMA,HOS
ADENOMA, HOS 


IIADREtiAL/CAPSUL E 

ADENOMA, HOS 


IZOHA FASCICULATA 

ADENOMA, HOS 


IITHYROI D 

PAPILLARY ADEHOMA 
FOLLICULAR-CELL ADENOMA 


IPANCREATIC ISLETS 

ISLET-CELL ADENOMA 

REPRODUCTIVE SYSTEM 

*MAMMARY GLAND 
ADENOCARCINOMA, NOS 


IUTERUS 

LEIOMYOMA 
LEIOMYOSARCOMA 

I HUMBER OF ANIMALS WITH TISSUE* HUMBER OF ANIMALS NECROPSIED 

UNTREATED VEHICLE 
CONTROL CONTROL 

4 C8Y.) 1 C2Y.) 

(50) (48) 
I C2"J 

(48)
1 (2)'.) 

(47) 

(45) (47) 

( 4 I) (39) 

5 ( 12Y.) 4 	 CI OY.) 

(49) 	 (49) 
I C2Y.) 

(49) (49) 

(40) 	 (42) 
I C2") 
I (2") 

(44> (47) 
I (2") 1 (2") 

(50) 	 (50)
1 C2X) 

(48) 	 (50) 
1 (2") 
2 C4Y.) 

EXAMINED MICROSCOPICALLY 

LOW DOSE HIGH DOSE 

5 (10") I 	 (2") 

(49) (48) 

(49) (46) 

C45) (43) 
1 	 C2X) 

(38) (38) 
I C3Y.)

1 (3Y.) 3 ( 8") 

(50) (49) 

(50) 	 (49) 

I (2") 


(43) (44) 

I (2") I 	 ( 2") 

(50) 	 (47) 
I (2") 

(50) 	 (50) 
1 (2)'.) 1 (2") 

(50) (48) 

3 	 (6;0 
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TABLE 82. FEMALE MICE: NEOPLASMS (CONTINUED) 

-------------------------------------------------------------------------------------------------· 
UNTREATED 
CONTROL 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

ENDOMETRIAL STROMAL POLYP 

IUTERUSIEHDOMETRIUM 
CARCINOMA,NOS 

IENDOMETRIAL GLAND 
ADENOCARCINOMA, NOS 

IOVARY 
SARCOMA, NOS, INVASIVE 
TERATOMA, NOS 

I C2l0 

(48) 

(48) 

(40) 

3 (6,0 

(50) 

(50) 

(47) 
1 C2Y.) 

I (2%) 

(50) 
1 ( 2%) 

(50) 

(43) 

1 CZY.> 

2 (4%) 

(48) 

(48) 
1 (2") 

(45) 

NERVOUS SYSTEM 

IBRAIN 
CARCINOMA, NOS, INVASIVE 

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

SPECIAL SENSE ORGANS 

MHARDERIAN GLAND 
PAPILLARY CYSTADENOMA, NOS 
PAPILLARY CYSTADENOCARCINOMA,NOS 

(50) 

I C2Y.l 

(50) (50) (50)
1 (2'C) 

MUSCULOSKELETAL SYSTEM 

lfLUMBAR VERTEBRA 
OSTEOSARCOMA 

(50) (50) (50) (50) 
1 C2Y.) 

BODY CAVITIES 

liMEDIASTINUM 
ALVEOLAR/BRONCHIOLAR 

liPERITOHEUM 
MESOTHELIOMA, NOS 

II PLEURA 
ALVEOLAR/BRONCHIOLAR 

CA, 

CA, 

METASTA 

IHVASIV 

(50)
I C2Y.l 

(50) 

(50)
I C2Y.l 

(50) 

(50) 

(50) 

(50) 

(50)
1 (2Y,) 

(50) 

(50) 

(50) 

(50> 

ALL OTHER SYSTEMS 

liMULTIPLE ORGANS 
SARCOMA, NOS, METASTATIC 

(50) (50) (50) (50)
1 (2?j) 

:1 HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
ll NUMBER OF ANIMALS NECROPSIED 
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TABLE 82. FEMALE MICE: NEOPLASMS (CONTINUED) 
-------------------------------------------------------------------------------------------------· 

UNTREATED 
CONTROL 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

ANIMAL DISPOSITION SUMMARY 

ANIMALS INITIALLY IN STUDY 
NATURAL DEATH 
MORIBUND SACRIFICE 
SCHEDULED SACRIFICE 
TERMINAL SACRIFICE 
DOSING ACCIDENT 
ACCIDENTALLY KILLED, NDA 
ACCIDENTALLY KILLED, NOS 
ANIMAL MISSING 
ANIMAL MISSEXED 
OTHER CASES 

50 
8 
5 

37 

50 
7 
3 

40 

50 
6 
3 

41 

50 
9 
3 

37 
I 

TUMOR SUMMARY 

TOTAL ANIMALS WITH PRIMARY TUMORS* 
TOTAL PRIMARY TUMORS 

32 
43 

25 
36 

26 
38 

29 
38 

TOTAL ANIMALS WITH BENIGN TUMORS 
TOTAL BENIGN TUMORS 

15 
17 

II 
15 

8 
8 

II 
13 

TOTAL ANIMALS WITH MALIGNANT TUMORS 
TOTAL MALIGNANT TUMORS 

24 
26 

18 
21 

22 
28 

23 
25 

TOTAL ANIMALS WITH SECONDARY TUMORS I 
TOTAL SECONDARY TUMORS 

2 
3 

2 
2 

I 
I 

3 
4 

TOTAL ANIMALS WITH TUMORS UNCERTAIN
BENIGN OR MALIGNANT 

TOTAL UNCERTAIN TUMORS 
2 

2 

TOTAL ANIMALS WITH TUMORS UNCERTAIN
PRIMARY OR METASTATIC 

TOTAL UNCERTAIN TUMORS 

M PRIMARY TUMORS: All TUMORS EXCEPT SECO~DARY TUMORS 
't SECO~DARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN 
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TABLE 83. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE TWO·YEAR 
STUDY OF CHLOROBENZENE 

UNTREATED CONTROL 
------------------------------------------------------------------------·--------------·-----------------------

~~~m ~lilil!lil~l!l!l~l:i:IJI!I!IH!IHll!lil~l~lil!lz 
m~~ ON ~l~l~l~l!lililil~lil:liljU!!l~!HiUI:IiHliL~·

INl EGUMEN ART SYSTEM . . . • • . • . . . . • • .SKIN N + + + + + + + N + + 
FIBROMA 

SUBCUTANEOUS TISSUE N + + + + + + + + + + + + + + + + + + + + H + +•SARCOMA, NOS 

RESPIKATOKl , TSTEM 

LUNGS AHD BRONCHI + + + + + + + + + ' + + + + + + + + + + + + + + + 
ALVEOLAR.tBROHCHIOLAR ADENOMA X 
ALVEOLAR/BRONCHIOLAR CARCINOMA ~ 

•HEPATOCELLULAR CARCINOMA, METASTA X X 

TRACHEA • + + + • • - + + + • • + + • - + • • • + • • • 
HEMA OPOIETIC SYSTEM 

BONE MARROW + + + + + + + + + + + + + + + + + + 
HEMANGIOSARCOMA 

SPLEEN + + + 

• - • • • + • 
• • + - • • • • + + • + • • A • • • • + •HEMANGIOSARCOMA ~ 

LYMPH NODES + + + + + - + - - + + - + + + - - + + + + - - + + 

THYMUS - + + + - - - .- - - • + - + - - • + + + + + + + + 

C•••ULAou•Y S STEn 

HEART + + + + + + + + + + + + + + + + + + 

OlOE>TlVt SYSTEM . - - • .SALIVARY GLAND + + + + + + + + + + + + + + + + + + + + 

LIVER + + • • + + + + + + + + + + + + + • + + + + + + + 
HEPATOCELLULAR ADENOMA X X 
HEPATOCELLULAR CARCINOMA X X X X X X 
LIPOSARCOMA 
HEMANGIOSARCOMA 

BILE DUCT + + + + + + + + + + + + + + + • + + + + + + • + + 

GALLBLADDER I COMMON BILE DUCT + + + N N N N N + + N + + + N H H H + + + + H + 

PANCREAS + + + + - + - + + + + + + - + + + • + + + • + • + 

ESOPHAGUS + + + + + + + + • + + + + + + + + + + + + + + + + 

STOMACH + + + + + + - + + + + + + + • - + + + + • • + + + 

SMALL INTESTINE + - + + - + - + + + + + - - + + + + + + + + + 

LARGE INTESTINE + + + + - + - + + + + • + + + - + + + + + + + + + 

URINARY >THEM 

KIDNEY + + + + + + + + + + + + + + + + + + + + + + + + 


URINARY BLADDER: + + + + + + - + + + + • + + + - + + + + + + + + + 


ENDOCR HE SYSTEM 

PITUITARY + + + + + + - - + + + - + + + - - + + + • + + + 

ADRENAL + + + + + + - • + + + + + + + - + + + + + + - + + 

• 

CORTICAL ADENOMA X 

PHEOCHROMOCYTOMA X 


THYROID + + + + - + - • + • • • • • - - • • • - • + + + + 
PAPILLARY ADENOMA 

FOLLICULAR-CELL ADENOMA 


PARATHYROID . + - - - - - - + - • - - + . - + + • - - • + - 
PANCREATIC ISLETS + + • + - + - . . + + + • - + + + • • + + + + + + 

ISLET-CELL ADENOMA X 


REPRODUCTIVE YSTEM 


MAMMARY OLAND N N N_H~N NH H N~~ N NN N NNN HNN N N 
. . . . . . - . + . .TESTIS + + + + + + + + + + + + 

PROSTATE + + + + + + - • .. + + + + + + - + • A + - - + + • 
NERVOUS >T5TEM 

BRAIN + + + + + + + + + + + + + + + +. . . + . + 

>•t•1AL >tn>t uRoANS 

HARDERUN GLAND H H H H H H H N H H H H N N H H H H H H H H H H H 
PAPILLARY ADENOMA X 

PAPILLARY CYS TADENOr'IA, HOS 


ALl OTHER >TSTEM. 

MUL TlftLE ORGANS NOS N H H N N N H H H H N N H H H H N H H H H H N H 
SARCOMA, NOS X " 
~!fl~..mpr~~~ .. o~X~p~~~~~~~rWE X X 

TISSUE EXAMINED MICROSCOPICALLY t NO TISSUE INFORMATION SUBMITTED 
REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY Co NECROPSY, HO HISTOLOGY DUE TO PROTOCOL 
TUMOR INCIDENCE Al AUTOLYSIS 

NECROPSY, HO AUTOLYSIS, NO MICROSCOPIC EXAMINATION 
 "'' ANIMAL MISSINGANII'1AL MIS-SEXED It NO NECROPSY PERFORMED 
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TABLE 83. MALE MICE: TUMOR PATHOLOGY (CONTINUED) UNTREATED CONTROL 


~~Am ii~I~IH~I!Iilil~lil~lililii!I;HI!I~I;I:I;I!I!Is TOTAL 
TISSUES~~m ON TUMORS!lilil!lililililililililililililil!l!lii!IHil!lo 

INTEGUMENTAR' oro1cr 

SKIN + + + + + N + + N + + + + + N + : + + + N + + + + so• 
FIBROMA 

SUBCUTANEOUS TISIUE + + + + + H + + H + + + ' + + H + + + + + N + + + + so• 
SARCOMA, NOS X 1 

KOOelKATOK OTOTO" 

LUNGS AND BRONCHI + + + + + + + + + + + + + + + + + + + + + + + + + 50 
HEPATOCELLULAR CARCINOMA, METASTA X X 4 
ALVEGLARIUOHCHIOLAR AOEHOMA X X X 5 
ALVEOLARIUGNCHIOLAR CARCINOMA 

TRACHEA + + + + + + + + - + + + + + + + + + + + + + + + + 46 

•••flO ITITO"""''" 
IOH! MARROW + + + + + + + + + + + + + + + + + + + + + + + 49+ :H!MAHOIOURCOMA 

SPL EEH + + + + + + + + + + + + + + + + + + + + + + + + + 41 
HEMANGIOSARCOMA 

LY"'PH NODES + - - + - + + + - + + + + + - + + + + - + - + + 
THYMUS + - - - + + + + + + + + + + - - + - - + + + + - + 32 

CIRCULATOKY SYSTEM 

HEART + + + + + + + + + + + + + + + + + + + + + + + + + 50 

DIGEO IVE SYSTEM 

SALIVARY GLAHO + + + + + + + + + + + + + + + + + + + + + + + + + •. 
LIVER + + + + + + + + + + + + + + + + + + + + + + + + + 50 
HEPATOCELLULAR ADENOMA X X X X X 7 
HEPATOCELLULAR CAii!:CINOMA X X X X X X X X 14 
lIPOSARCOMA X 1 
HEMANGIOSARCOMA X 1 

BILE DUCT + + + + + + + + + + + + + + + + + + + + + + + + + .. ...GALLBLADDER & COMMON BILE DUCT N N N N N t N t N + + t N N + + + t N + + + + + + 

PANCREAS + + + + + + + + + + + + + + + + + + + • + + + + + ., 
ESOPHAGUS + + + + + + - + - + + + + + + + + + + + + + + + + .. 
STOMACH + - + + + + + + + + + + + + + + + + + + + + + + + ., 
SMALL INTESTINE + - - + + + + + + + + + + + + + + + + + + + + + + " 
LARGE INTESTINE + - + + + + + + + + + + + + + + + + + + + + + + + .. 

URINARY SYSTEM ..KIDNEY + + + + + + + + + + + + + + + + + + + + + + + + + 

URINARY BLADDER + - + + + + + + + + + + + + + + + + + + + + + + + 47 

ENDOCRINE SYSTEM 

PITUITARY + + + - - + + + + + + + + + + - + + + + - + + - + .. 
ADRENAL + - + + + + + + + + + + + + + + + + + + + + + + + 46 

CORTICAL ADENOMA 1 

PHEOCHROMOCYTOMA 1 


THYROID + - + + + + + + - + + + + + + + + - + + + + + + + 42 
PAPILLARY ADENOMA X 
FOLLICULAR-CELL ADENOMA X X ~ 

PARATHYROID - - - + + + + + - + + + - - + + + - + + - - + - - .. 
PANCREATIC ISLETS + + + + + + + + + + + + + + + + + + + + + + + + + 47 

ISLET-CELL ADENOMA 1 

VE S' STEM••••oouo 
NNNNNNMAMMARY GLAND N N N N NNNNNNNNNNNN" • 

TUTU + + + + + + + + + + + + + + + - + + + + + + + + . .,PROSTATE + + + + + + + + + + + + t + + + + + + + + + + + + 

NERVOUS SYSTEM 

BRAIN + + + + + + + + + + + + + + + + + + + + + + + + + so 
SPECIAL SENSE ORGANS 

HAROERIAN GLAND N H H H N N H H N H N N N N H H H H H H N N H N H so• 
PAPILLARY ADENOMA 1 
PAPIlLARY CYSTADENOMA, NOS X 1 

ALL OTHER SYSTE S 

MULTIPLE ORGANS NOS N N N N N N N N N H H N N N N H N H H N H H H H N so•

SARCOMA, NOS 1 


X~:t :g;.~~~·~e~~ .. "~rM·~~~~~1~v!~PE ~ 
ANIMALS NECROPSIED 


+I TISSUE EXAMIHEO MICROSCOPICALLY • HO TISSUE IHFDRMATIOH SUBMITTED 

•I REQUIRED TISSUE HOT EXAI11NED MICROSCOPICALLY Ct NECROPSY, NO HISTOLOGY DUE TO PROTOCOL 
X• TUMOR IHCIDEHCE AI AUtoLYSIS 
HI NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMIHAUOH M• AHIHAL MISSING 

II HO NECROPSY PERFORMED 
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TABLE 83. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE TWO-YEAR 

STUDY OF CHLOROBENZENE 

VEHICLE CONTROL 

ANIMAL 
HUf'IBER ~I gJ gJ Hirif!l H !Tl! 11 !I IT HIT HnmT H~I fl ~nr ~ 
WEEKS ON 

STUDY 
 i/i/i/i/i/i/i/i/.i/i/i/~/1/i/i/i/!/i/i/i/i/~/i/i/o 

NTEGUM•NTARY SYS 1"" 

SKIN N N + + + + + + + + N + + + N + + N + + + + + + + 
SQUAMOUS CELL PAPILLOMA X 
HEUROFI BROSARCOMA .SUBCUTANEOUS TISSUE N N + + + + + + + + N + + + N + + N + + + + + + 
SARCOMA, HOS X 

NEUROFiaROSARCOMA 


..>fiKATOR' • STEM 

LUNGS AND BROiiCHI + + + + + + + + + + + + + + + + + + + + + + + + + 
CARCINOMA, NOS, METASTATIC 
HEPATOCELLULAR CARCINOMA, METASTA X 
ALVEOLAR/BRONCHIOLAR ADENOMA X X X 
otliJEOLAR/IROHCHIOLAR CARCINOMA . . 

TRACHEA + . + + + + + - - + + + - - + + + - + - + + + + + 

HEMA' OPOIETIC •YSTE .BONE MARROW + + + + + + + + + + + + + + + + + + + + + + + + 

SPLEEN + + + + + + + + + + + + + + + + + + + + + + + +. 
HEMAHGI OSARCOMA 

LYMPH HODES - - + + + - - - - + + - + + + + + - + - + - + - 
CARCINOMA, NOS, METASTATIC 

THYMUS . - + + + - + + . + - - + - + + - - + + - - + + + 

CIKCULA' ORY SYSTEr 

HEART + + + + + + + + + + + + + + + + + + + + + + + +•HEMAIIGIOMA 

OIGESTIVE SYSTEM 

SALIVARY GLAND + + + + + + + + + + + + + + + + + + + + + + + + + 

LIVER + + + + + + + + + + + + + + + + + + + + + + +. . 
HEPATOCELLULAR ADEHOMA X 

HEPATOCELLULAR CARCINOMA X X X X X X 

HEMANGIOSARCOMA 


BILE DUCT + + + + + + + + + + + + + + + + + + + + + + + + + 

GALLBLADDER & COMMON BILE OUCT + + + + . :1' + + + + + + + H + + N N + H N + H + +. 
CARC !NOMA, NOS . .PANCREAS + + + + + + + + + + + + + + + + + + + + + + + 

ESOPHAGUS . + . . . + . + . + - + + + + + + + + + + + +' ' 
STOMACH + + + + + + + + + + + + - + + + + + + + + + + + + 

SMALL INTESTINE + + + + + + + + + + + + - + + + + + + + + + + + + 

LARGE INTESTINE + + + + + + + + + + + + + + + + + + + + + + ' + + 

UR NAR1 Yo TOM 

KIDNEY + + + + + + + + + + + + + + + + + + + + + + + + + .URINARY BLADDER + + + + + + + + + + + + + + + + + + + + + + + + 

EHDOCRIHE SYSTEM 

PITUITARY . . - + + + + + + - ; + + - + + - + + + + + + + 
ADENOMA, NOS 

ADREN.U + + + + + + + + + + + + + + + + + + + + + + + + •CORTICAL ADENOMA X 
PHEOCHROMOCYTOMA X 

THYROID - + + + + + + + - + + + - + + + + - + + - + + + + 

PARATHYROID - - + + - + + - + - - - - + + + - + - - + - - 
REPRODUCT VE S STE 

MAMMARY GLAND NNNNNNNNNNNHNNNNN""""""" 

TESTIS + + + + + . + + . + . + + + + + . + . .' ' ' ' ' 
PROSTATE + + + + + + + + + + + + + + + + + + + + + + + + + 

"""'""' >T>I ., . . . . .BRAIN + + + + + + + ' + + + + + + + + + + + + 

SPECIAL SENSE ORGANS 

HAROERIAH GLAND N H H N H H H N H H N H N N H H N H H N H H H H H 
ADENOMA, NOS 

ALL OTHER • STor S 

HUL TI'Lf ORGANS NOS H H H H H H H H N N H H N N H N N H H N H H H N N 
MALIO.LYMPHOMA, LYMPHOCYTIC TYPE 

MALIG.LYMPHOMA, HISTIOCYTIC TYPE 

MALIGNANT LYMPHOMA, I"'IXED TYPE 

O~~:~~~g~ NOano TNVA<TVF 

+I TISSUE EXAMIHF.D MICROSCOPICALLY HO TISSUE INFORMATION SUBMITTED 
REQUIRED TISSUE HOT EXAMINED MICRDSCOPICALLY C NECROPSY, NO HISTOLOGY DUE TO PROTOCOL 

X• TUMOR INCIDENCE A AUTOLYSIS 
HI NECROPSY, HO AUTOLYSIS, NO MICROSCOPIC EXAMINATION M ANIMAL MISSING 

so ANIMAL MIS-SEXED B NO NECROPSY PERFORMEO 
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TABLE 83. MALE MICE: TUMOR PATHOLOGY (CONTINUED) VEHICLE CONTROL 
----------------------------------------------------------·------------------------------------------------------------

~~~m il~lilil~l~l~lilil!l~l~lllii~I~I~I~I~UUUUI~; TOTAL 

il ~I il il il il il il il il !I il il il il il il !I il il !I il il il 1TISSUESm~~ ON TUMORS 

NTEGU"tnl A•· >Y>Tt" 

SKIN + + + + + + + + + + + + + • • + • + + • . • • • • ,0•. 
SQUAMOUS CELL PAPILLOMA I 
NEUROFUROSARCOMA X 

SUBCUTANEOUS TISSUE + + + + + + + + + + + + • + + + + + + + + + + + + ,,. 
SARCOMA, NOS X 2 
NEUROFIIROSARCOMA X 2 

"''''""'""' ...... 
LUNGS AND BRONCHI + + + + + + + + + + + + + + + + + + + + + + + + + 50 

CARCINOMA, NO$, PIEUSTATIC X I 
HEPATOCELLULAR CARCINOMA, METASTA X X s 
ALV!OLAR/IRONCNIOLAR ADENOMA X 
ALVEOLAR/BRONCHIOLAR CARCINOMA : 

TUCHU • + + - + + - + + • + + + + + + + + + + • • - • • ~I 

"""...........r. ... 
lONE HARROW + + + + + + + + + + + + + + + + + - - + . • • • + •• 
SPLEEN + - + + + + + + + + + + + + + + + + + + + + : + + ., 

HEMANGIOSARCOMA 

LYMPH NODES + + + + + + + + - + + - + - + - + + + + + + - 52 
CARCINOMA, NOS, METASTATIC - ~ 

THYMUS + - + + - + + - + + - + + + + + - - + + - - + + + 33 

""""'"'""' >T>~tH 
HEART + + + + • + + • • + + + + + + + + + + + + + • + 50. 


HEMANGIOMA X I 

DIGESTIVE SYSTEM 

SALIVARY GLAND + + + + + + + + + + - + + + + + + + + + + + + + + .. 

LIVER + + + + + + + + + + + + + + + + + + + + + + + + + 50 


HEPATOCELLULAR ADEHOMA X X X X 5 
HEPATOCELLULAR CARCINOMA X X X X X X 12 
HEMANGIOSARCOMA I ..BILE OUCT + + + + + + + + + + + + + + + + + + + + + + + + + 

GALLBLADDER I COMMON BILE DUCT + N + + + . + H N + + + + + + + N + + + + + + so• 
CARCINOMA, NOS I . . . . . . . . . . . . + . ~ 

PANCREAS - + • • + + + + + + + + •• 
ESOPHAGUS . + + - + + + + + + + + + + + + + + + + + + + + + 

STOMACH + - + + + + + + + + + + + + + + + + + + + + + + + 41 

SMALL INTESTINE + - + + + + + - + + + + + + + + - + + + + + + - + 


LARGE INTESTINE + - + + + + + - + + + + + + + + + + + + + + + - + 47 


••••••, >T>I "" 

KIDNEY + + + + + + + + + + + + + + + + + + + + + + + + + 51 

URINARY BLADDER + - + + + + + - + + + + + + + + + - + + + + + + + 47 

tnuu••••• >YS E 

PITUITARY + - + + + + + + + + - + + + + - + + - + + + + + + 41 
ADENOMA, NOS I 

ADRENH + + + + + + + + + + + + + + + + + + + + + + + + + 50 
CORTICAL ADENOMA 
PHEOCHROMOCYTOMA X ; 

,,THYROID - - + - + + - + + + + + - + + + + + + + + + - + + 

PARATHYROID - - + - - - - - + + - + - - + + + + - - + + - + + 22 

••'""""" "• n•n" 
MAMMARY OL AHD NNHNNNNNNNNNNNNNNNNHNHNH "" 
TESTIS + + + + + + + + • + + + + + + + + + • • + + + + + 50 

PROSTATE + + + + + + + + + + + + + + + + + + + • + + + • + 50 

••••ou• nsn" 
IUIH + + + + + + + + + + + + + + + + + + + + + + + + 50• 

>•ECIAL >ENSO •••••• 

HARDERUN GLAND N N N N N H N H N N N N N N H N N N N 50• 
ADENOMA, NOS X " N " N " N 

I 

"" o•••• n•••n• 
MULTIPLE ORGANS HOS N N H N N H N N N H N N N N N N N N H N H H N N N so• 

MALIO.LYMPHOPIA, LYMPHOCYTIC TVPE X X 2 
I'IALIO.LYMPHOMA, HISTIOCYTIC TYPE X X 2 
I'IALIOHAHT LYI"'PHOMA, MIXED TYPE X 

D~::~~~g~, NO~o•. THVmu• • 
M ANI"AH Nfi:i&i1l~AMINED MICROSCDPICALL Y 1 NO TISSUE IHFORMATIOH SUBMITTED 

•I REQUIRED TISSUI NOT EXAMINED MICROSCOPICALLY C• NECROPSY, HO HISTOLOGY DUE TO PROTOCOL 
X• TUMOI INCIDENCE A1 AUIOLYSIS 
Mt MICIDPSY, MD AUTOLYSIS, ND MICROSCOPIC EXAMINATION H• ANIMAL MISSINO 

I• HO NECROPSY PERFORMED 
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TABLE 83. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE TWO·YEAR 
STUDY OF CHLOROBENZENE 

LOW DOSE 

~oAm ~I~UUl!I~I!IH!IJI!I~Ill11lUiliJI!l!l~l!lil~lz 
m~~ u" ~lii~IH!I&IiiH!Iililil~liUI~I~I!Iii&Uiilililo 

, ••••••n, "" n•• on 
SKIN + + + + + + + + + + + + + N + + N + + + + + +; + 
NEU~DFURDSARCDMA 

SUBCUTAN EDUS TISSUE + + + + + + + + + + + + + + + N + + H + • + + • + 
SARCOMA, HOS 
FIBROSARCOMA X 

TEMRnr... '""' • 
LUHOS AND BRONCHI + + + + + + + + + + + + + + + - + + + + • + + + + 

HEPATOCELLULAR CARCINOMA, METASTA X X 
ALYEDLARIUONCNIOLAR ADENOMA X 
ALYEDLARIIRONCHIOLAR CARCINOMA 
PAPILLUY CYSTAD!HOCARCINOMA,M!TA 

.TRACHEA + + + ' + + + + + + + + + + + + + + + + • • • + + 

""".' """'" "" .,. '"" 
lONE MARROW + + + + + + + + : + + + + + + + - • + + + + + •+HEMANGIOSARCOMA 

.SPLEEN + + + + + + + + + + + + + + + + + + + + + + + + 
HEMANGIOMA 
MALIO.LYMPHOMA, HISTIOCYTIC TYPE 

LYMPH NODES + - + + . + - + . + + - . . + + + . + + + + - - + 
SARCOMA, NOS, METASTATIC 

THYMUS - + + - - + + + + - - - - - - + - + - - . - + + + 

CIRCULA ORY SYSTEM 

HEART + + + + + + + + + + + + + + + + + + + + + + + + + 

DIGEST!YO SYSTEM 

SALIVARY GLAND + + + + + + + + + + + + + + + + + + + + + + + + + 

LIVER + + + + + + + + + + + + - + + + + + + + + + + + + 
HEPATOCELLULAR ADENOMA X 
HEPATOCELLULAR CARCINOMA X X X X X X 
HEMANGIOSARCOMA X 

BILE DUCT + + + + + + + + + + + + - + + + + + + + + + + + + 

GALLBLADDER I COMMON BILE DUCT H H N + + + + + + N + + N H + N + N N + N N + + + 

PANCREAS + + + + + + + + + + + + + + + + + + - + + + + + + 

ESOPHAGUS + + + + + + + + + + + + + + + + + + + + + + + + + 

STOMACH + + + + + + + + + + + + + + - + + + - + + + + + + 

SMALL INTESTINE - + + + - + + + + + + + - + - + + + - + + - + ~ +
MALIG. LYMPHOMA, LYMPHOCYTIC TYPE 

.LARGE INTESTINE + + + + + + + + + - - + + + + + + - + + - + + + 

uRINAR SYS 10M 

KIDNEY + + + + + + + + + + + + + + + + + + + + + + + + + 


URINARY BLADDER + - + + + + + + + + + - + + - + + - - + + + + + + 


ENDOCRINE SYS1 EM 

PITUITARY + + + + - + + + + - + + + + - - + - - + + - - + + 

ADRENAL + + + + + + + + + + + + + ~ + + + - + + + + + + + 
PHEOCHROMOCYTOMA 

.THYROID + + + + + - + + + + + + + + + + + + + + + + + + 
PAPILLARY CYSTADENOMA, NOS 

PARATHYROID - - + - + - - + - - - + + + - + - + + + - + + +. 
REeKuDUCTIVE >Y>I EM 

MAMMARY GLAND N H H H N H H N H H H H N N H --~ N N N N H N H" N 

TESTIS + + + + + + . + + + + + + - + + . + + + . + + + + 

PROSTATE + + + - + + + + + + + + + + + + + + + + + + + + + 

NERVOUS SYSTEM 

BRAIN + + + + + + + + + + + + + + + + + + + + + + + +•Oll GOOENDROGLIOMA 

SPECIAL SENSE ORGANS 

HARDERIAN GLAND H N N H H N H H N N H H N N H N H H H H N H 
PAPILLARY CYSTADENOMA, NOS X " " " 
PAPILLARY CYS TADEHOCARCIHOMA, HOS 

BODY CAVIll<> 

PERITONEUM N H H H N N N H H H H N H H H H N N 
MAL IGNAHT LYMPHOMA, NOS 

N ~ H" N 

r-- " " 
MESENTERY H H H H H N N H H H N H H H H H N H H H N H H H H 

HEMAHOIOSARCO!I'IA, METASTATIC X 

ALL OTHER HS" EMS 

MUL TIP!£ DROAHS HOS H H H H H H H N N H H H N H N H N H H H N H H N H 
HEMANGIOSARCOMA X 
MALIO.LYMPHOMA, LYMPHOCYTIC TYPE X 

X X~~tlg•~~~p~~~~i<o~!:Tmn~~YWE X 

TISSUE EXAMINED MICROSCOPICALLY NO TISSUE INFORMATION SUBMITTED 
REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY NECROPSY, NO HISTOLOGY DUE TO PROTOCOL 
TUMOR INCIDENCE AUTDL YSIS 
NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION ANIMAL MISSING 
ANIMAL MIS·5EXED NO NECROPSY PERFORMED 
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TABLE 83. MALE MICE: TUMOR PATHOLOGY (CONTINUED) LOW DOSE 
-------------------------------------------------------------------------------- .. --------------------------------------

ANIMAL 
HUMBER ~l~lil~liltlilil~lil~l~lil!l~l11il~l~lil~l;l:l~l~ TOTAL 
m~~ OH TUMORSiliiilii:Jililil 5 1~1~1~1!1ililililil!lilil~lil~li 

TISSUES 

'"'tuuntHTARY SY>TEM 

SKIN 
NEUROFIBROSARCOMA 

+ + + + + + + + + + + H + + + + + + + + + + + + + so• 
1 

SUBCUTANEOUS TISSUE 
SARCOMA, NOS 

+ + + 
X 

+ + + + + + + + H + + + + + + + + + + 
X 

+ + + so• 
2 

FIBROSARCOMA 1 

R.SPIRATORY SYST<M 

LUNGS AHO BRONCHI 
HEPATOCELLULAR CARCINOMA, METASTA 
ALVEDLARI'BROHCHIOLAR ADENOMA 
ALVEOLAR.IBRONCHIOLAR CARCINOMA 

+ + + + + 
X 

+ + + + + + + 

X 

+ + + + + + + 
X 

+ + + + + 

X 

+ 

X 

~9 
~ 
3 
1 

PAPILLARY CYSTADENOCARCINOMA ,META X 1 

TRACHEA + + + + + - + + + + + + + + + + + + + + + + + + + 48 

"EMATOPOIE IO >T>ttn 

BOHE MARROW + + + + + + + + + + + + + + + + - + + + + + + + + ~a 
HEMANGIOSARCOMA 1 

SPLEEN 
HEMANGIOMA 

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

+ + + + 49 
1 

MALIG.LYMPHOMA, HISTIOCYTIC TYPE _X 

LYI'IPH HODES 
SARCOMA, NOS, METASTATIC 

+ - + - - + + + - + + + + - - + - + - + + + + 
xa 

+ + 32 
1 

THYMUS + - + - - + - + - - + + + + + - + + - - + - + - + 25 

OIKOULATOKY >T>ttn 

HEART + + + + + + + + + + + + + + + + + + + + + - + + + 49 

DIGESTIVE SYSTEM 

SAliVARY GLAND 

LIVER 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

50 .. 
HEPATOCELLULAR ADENOMA X X X X s 
HEPATOCELLULAR CARCINOMA X X X X X X X 13 
HEMANGIOSARCOMA X 

BILE DUCT + + + + + + + + + + + + + + + + + + + + + + + + + 4' 

GALLBLADDER I COMMON BILE DUCT + + + H H + + H + + + + + + + + + + " + + + + + SJ N 

PANCREAS + + + + + + + + ' + + + + + + + + + - - + + + + + " 
ESOPHAGUS + + + + + + + + + + + + + + + + + + + - + + + + + 

STOMACH - + + + + + + + + + + + + + + + + + - + + + + + + 

SMALL INTESTINE - + - + + + + + + + + + + + + + + + - - + + + + + 40 
I'IAl.IG.LYMPHOMA, LYMPHOCYTIC TYPE 1 

LAROE INTESTINE - + - + + + + + + + + + + + + + + + - - + + + + + 41 

UR HARl SYSl EM 

KIDNEY + + + + . + + + + + + + + . + + + + + + + + + + + .. 
URINARY BLADDER - + + + + + + + + + + + + - + + + + - + + + + + + ~2 

tHOOORIH. r5TtM 

PITUITARY + - - - - + - + + + + - - + + + - + - + + + + + + " 
ADRENAL 

PHEOCHROMOCYTOMA 
+ + + ~ - + + + + + + + + + + + + ~ - + + + + + + 47' 

THYROID 
PAPILLARY CYSTADENOMA, NOS 

+ + + + + + + ~ + + - + + + + + + + + + + + + + + 47 
1 

PARATHYROID - + - + + - + + - - - - - - - + - + - + + - + + + 25 

••••uuu• <t SYSTEM 

f"'AI"'MARY GLAND N H H H N N H H N N H N H N H H N N N N N H N N N SON 

TESTIS 

PROSTATE 

-
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 

••.. 
"t•vuu> >T> o EM 

BRAIH + + + + + + + + + + + + + + + + + + + + + + + + + 50 
OLIGODENDROGLIOMA X 1 

>rtOIAL >tH>t UKGAHS 

HARDERUN GLAND N H H N H H N N N N H H N N H N N H H N N H H H N SON 
PAPILLARY CYSTADENOMA, NOS 
PAPILLARY CYSTADENOCARCINOMA, NOS X 

1 
1 

DUUO _. • ., Ot> 

PERITONEUM H N H H N N N N N N N N N N N N N N N N N N N N N 50N 
MALIGNANT LYMPHOMA, NOS 1 

MESENTERY H H H N N N H H N N N H N N N N N N N N N N N N H SON 
HEI"''AHOIOSARCOMA, METASTATIC 1 

ALL u HE• >T>OtrS 

MULTIPLE ORGAHS HOS N N N N H H N N N N N N N N H H N H N N N N N N N 50• 
HEMANGIOSARCOMA 1 
MALIG.LYMPHDMA, LYMPHOCYTIC TYPE 

~:ffg;.mP~~~=woMST~~miivWE X 
X 2 

3 
1 

M ~NIMALS NECROPSIED
a• f1UL TIPLE DC:CUREHCE OF MORPHOLOGY' 

+I TISSUE EXAMINED MICROSCOPICALLY t NO TISSUE IHFDRMATIOH SUBMITTED 
•I 
X• 

REQUIRED TISSUE HOT 
TUMOR INCIDENCE 

EXAMINED MICROSCOPICALLY Cl 
Az 

NECROPSY, NO HISTOLOGY DUE 
AUTDL YSl S 

TO PROTOCOL 

H• NECIOPSY, NO AUTOLYSIS, NO f'IICRDSCDPIC EXAI'IIHATIOH Ml 
11 

ANIMAL MISSIIIG 
HO NECROPSY PERFORMED 
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TABLE 83. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE TWO·YEAR 
STUDY OF CHLOROBENZENE 

HIGH DOSE 
-------- .... ---------------- .. --------------- .... -.. ------- .. ---------- .... -.. ------------- .. --------- .. -.. -----------------

~~Am !Jg/~/!/~/!1!/!/!/!/1/J/l/:/!1!/)JlJ!Ji/~J~J~J~Jz 
~iij~~ ON ~l~lil!lii]Ui!iliLiUI~~~~t[U]~Uio

•••counc••••· 5UTEr 

SKIN + + + + + + + + + + + + + + + + + + + + + + + + + 
SARCOMA, NOS X X X X 
FIBROSARCOMA 
HEUROFIBROSARCOMA 	 _I( _ll 

SUBCUTANEOUS TISSUE + + + + + + + + + + + + + + + + + + + + + + + + + 
SARCOMA, NOS X 

....UATOKY nu•n 
LUNGS AND BRONCHI + + + + + + + + + + + + + + + + + + + + + + + + +

HEPATOCElLULAR CARCINOMA, METASTA X 
ALVEOLARI'BROHCHIOLAR ADENOMA X X X
ALVEOLAR/BRONCHIOLAR CARCINOMA .X X 

TRACHEA + + + + + + + + + + + + + + + + + + + + + + + + + 

ncn• '"'• 10 5T5TEM 

BONE MARROW + + + + + + + + + - + + + + + + + + + + + + + + •HEMANGIOSARCOMA 

SPLEEN + + + + + + + + + + + + + + + + + + + + + + + + 
HEMANGIOSARCOMA • 

LYMPH HODES 	 - - + + + - + + + + + + + - + + + + + + + + 
MALIGNANT LYMPHOMA, MIXED TYPE 

- + ~ 

lHY11US - - - - - + - + + - + + - + - + + + + + + + + - + 
CIRCULATORY SYSTEM 

HEART + + + + + + + + + + + + + + + + + + + + + + + + + 

DIGESTIVE SYSTEM 

SALIVARV GlAND + + + + + + + + + + + + + + + + + + + + + + + + + 


LIVER + + + + + + + + + + + + + + + + + + + + + + + + + 

HEPATOCELLULAR ADENOMA X X X X
HEPATOCELLULAR CARCINOMA X X X X X X 
HEMANGIOSARCOMA ' . . . . . . . . .BILE DUCT + + + + + + + + + + + + + + + + 

GALLBLADDER & COMMON BILE DUCT H + + + + H H + + N + + + + H + + + + + +.Ji + + + 
PANCREAS + + + + + + + + + + + + + + • + + + + + + +. . . .ESOPHAGUS + + + + + + + + + + + + + + + + + + + + + + + + 

STOMACH + + + + + + - + + + + + + + - + + + + + + + + + + 
SMALL INTESTINE + + + + + + - + + + + + + + - + + + - + + - + + + 

LARGE INTESTINE + + + + + + + + + + + + + + - + + + + + + + + + + 

ORlkARY s:rSlEM 
KIDNEY + + + + + + + + + + + + + + + + + + + + + + + + + 

URINARY BLADDER + + + + + + + + + + + + + + - + + + + + + + + + + 


tnUU<KinE >YSTE 

PITUITARY - + + + - + - + + + + + + + + + - + + - + + + + 
ADRENAL + + + + + + + + + + + + + + - + + + + - + + + + +

ADENOMA, NOS X 

CORTICAL ADENOMA X 


THYROID 	 + + - + + + - + + - + + + + + + t + + + + + + + + 
FOLLICULAR-CELL ADENOMA 

PARATHYROID + + - - - + - - + - - + - + + + + - - + - - + - 
••••uuu,,.VE SYSTEM 

MAMMARY GLAND NNNNH!!__l!_ H NN~K.Ji_lf_.Ji_lf_.Ji.Ji~N_l!__!i~_H 

TESTIS 	 + + + + + + + + + + + + + + + + t + + + + + + +' 
PROSTATE 	 + + + + + + + + + + + + + + - . . + . + . . . + + 

NERVOUS ST>TE" . . .
IRUH + + + + + + + + + + + + + + + + + + t + + + 


>•«IAL >En>• o•OAH> 


HARDERUH OLAND N H H N H N H H H H N N N H N H N N N H N N N H N 

PAPILLARY CYSTADENOMA, NOS 


ALL 0 HEK SJ>r<M> 


f1UL TIPLE ORGANS NOS N N H N H H H N N H N H H N N N H N H N N H N H H 

SARCOMI!., MGS, t'IEli!.!ITA.liC 

~mu~~~~g~:· ~rmggm ~m 
+I 	 TISSUE EXAMINED MICROSCOPICALLY HO TISSUE INFORMATION SUBMITTED 

REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY NECROPSY, HO HISTOLOGY DUE TO PROTOCOL 
X• TUMOR INCIDENCE AUTOLYSIS 

N• NECROPSY, NO AU.TOLYSIS, NO MICROSCOPIC EXAMINATION ANIMAL MISSING 

S' ANIMAL MIS-SEXED NO NECROPSY PERFORMED 
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TABLE 83. MALE MICE: TUMOR PATHOLOGY (CONTINUED) HIGH DOSE 
--------------·------·------------------··-------------------------------------··---··-------·-----·------..------------

~~A:~~ ilililii!IHiltiH!IHii!I!I!I~I!IH!I!I:Iilil:l• TOTAL 
~m~ OH TISSUES 

TUIIORS!lil!liiHil!lilililil!lililililil!liliUillilil• 
IHTEGU~EHTAR1 SY5TE~ 

SKIH 	 ' ,..• • 	• • • • • • • • • • • • • .. • • • H • • • • •SARCOMA, HOS 	 X 
fiBROSARCOMA 	 X ' 
HEUROFIBROSARCOMA 	 : ,..SUICUTAHEOUS TISSUE • • • • • • • • • • • • • • • • • • • H • • + • •
SARCOMA, HOS 	 I 

•••• '"" '"' >T>Jcn 

A 49 
H!~ATDC!LLULAR CARCIHOMA, METASU 

LUHOS AHD BROHCHI • • • . • • • • • • • •· • • • • • • + • + • • • I 
ALYEOLAR/IROHCHIDLAR AOEHOMA 

y 
X X ll 

ALVEOLAR/BRONCHIOLAR CARCIHOIIA • t 
TRACHEA • • • • • • • • • • • • • • • • • • • A • - • + + 41 

""""'"'"'""" SYITf" 
JDHE MARROW 	 • • . • • .: .• • • • • • • • • • • A • • • • • 41 
HEMAHGIOSARCO~A . . . . SPLEEN 	 + + + + + + + + A + + ++ - ~ 	 - - • . ~. + + 47~ 

- • 
HEI'IAHGIOSARCOMA 

L YI,H HODES 	 + + + + - + - + + + + + + - + + + A - + + + 31 
r1"L lOHAHT l YMPH011A, MIXED TYPE 

THYMUS 	 + - - + - - - + + + + + + + - + + - + A + + + + - 31 

CIRCULATORY SY5T"" 

HEART 	 • • • • • • • • + • • • • + • + + • + A • • + + • 49 

UIGEUIVE 5T>TEM 

SALIVARY OLAHD . • • • • • - • • • • • + • • • + • • • -• + + • + 4J 

LIVER • • 	• + + + + - + • + • • • • + • + + A • + + + + 41 
HEPATOCELLULAR ADENOIIA 	 X 
HEPATOCELLULAR CARCINOMA 	 X X X X 10' 
HEMAHOIOSARCOMA X 

BILE DUCT • + + + + - + + + __H• • • • • • • • + • • • • • + 

OlLLILADOER I COMMON BILE DUCT • + + N + H H N + N • • • + N + ." +• 	. " " + ••• 
PANCREAS + + -	 + + + __H• • • • . . • . • • • • . • • • • • 
ESOPHAGUS • • 	• + . • . . • • • + + • • • + • • . • • + + . 49 

STOMACH 	 • . . • + • - • • . • . • • • • . + • • • + •• 
SMALL IHTESTIHE 	 +_A __u.• • 	- • • - - . • • • • • • • + • • • • + + • 
LAROE INTESTINE • • • • • • - • • • • + + + + + + + + A + + + + + 47 

••	,... •Y>' ., 
KIDHEY • • - • • • • • • • + • • • • • • • • • • + + + 4& 

URIHARY BLADDER • • • + • • - • • • • • + • • • + • + A • • + • + 47 

•••••••"" >T>Tfn 
PITUITARY + + + + + + + + - + +• - - • • • 	 • • • • • - • •• 
ADRENAL 	 • . • • + + + + • • + + • • • • • • + A + + + • + 47 
ADENO~A, HOI 
CORTICAL ADENOMA l 

THYROID • + • : . • - - • + + • + • + - + • + A + + - + + 42 
FOLLICULAR-CELL ADEHOMA 

PARATHYROID 	 • - + - + - - • + - - - - + + - - A - + - 22• • - • 
•or•uuu" uc SY5T"" 

MAMMARY OLAHD N N H N H H NHH H HH N H HN N NN H N NN N 

TESTIS + + + + + + +• • 	. • • • • • • • • .. 
PROSTATE 	 . . . . . . . . . . _. . . ... . . . ..._ . 4.._+ 

HERVOUS SYSTEM 

BRAIN • • • + • • • • • + + + • • • + • + • • + • + + + 50 

SPECIAL SEH5E OROAHI 

HARDERIAN OLAHD H H H H H H H H H H H H H H H H H H H N ,.. 
PAPILLARY CYSTADENOMA, HOS X " " H " N 

I 

ALl 01 H.. HITEn• 

MULTIPLE OROAHI HOS H H H H H H H H H H H H H
SARCOMA, HOS, METAUATIC 	 " H " H " H " " H " H " "" IX 

X X X~~Hn~~m~~· mr~mm m~ y X 	 y i 
0 

AHIMA;t "tmw~~AHIHED MICROSCD~ICALLY 	 t NO TIIIUE IHfORIIATIOH IUIMITTED 
•t RIQUUED TISSUE HOT IXAMIHED IIICROICO~ICALLY Ct HECROPIY, NO HISTOLOGY DUI TO PROTOCOL 
X• TUMOR IHCIDEHCE 	 At AUTOLYIII 
Ht HICROPIYo NO AUTOLYIIIo HO IIICROSCOPIC EXAHIHATION "' ANIMAL "IIIIHO

I• NO HIC«OPIY PERPO«IIEI 
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TABLE 84. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE TWO-YEAR 

STUDY OF CHLOROBENZENE 


UNTREATED CONTROL 


~~Am !l!l!lilil:lilil!lli11JI!Ill!l11llllllil~liUUlg 
mB~ "" il~lilililililililil~lilililililil~lil~lilililil 1 

SYS ,E....... '""' 

LUHCS AHD BRONCHI + + + + + + + + + + + + + + + + + + + + + + + + + 

ALVEOLAR/BRONCHIOLAR ADENOMA X 
ALVEOLARIBROHCHIOLAR CARCINOMA X 
PAPILLARY CYSTADENOCARCINOMA, META X 

TRACHEA 	 + + + + + • + + + + + + + + + + + + - + + + + + + 

HOMA 0 0 ETIC •YSTEM 

BONE MARROW 	 + + + + + + + + + + + + + + + + + + + + + + + + + 

SPLEEN 	 + • • + + + + + + : • + + + + + + - + + + + + + 
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 	 : 

lYMPH HODES + - + + + - + - - - + + - - + - • + + - • + + • + 

THYMUS + + + + + + + - + + + + - - + + + + + - + + + + 
••••ULA DRY >Y>' EM 

HEART 	 + + + + + + + + + + + + + + + + + + + + + + + + + 

DIGESTIVE SYS EM 

SALIVARY GLAND + + + + • + + + + + + + + + + + + + + • . + + + • 
LIVER + + + + + + + + + + + + + + + + + + + + + + + + + 
HEPATOCELLULAR AOEUOMA X 

HEPATOCELLULAR CARCINOMA X X X X
r-- . • • . • 	 . . .BILE DUCT 	 + + + + + + + + + + + + + + + + + . . GALLBLADDER I COMMON BILE DUCT 	 H + N N + + N N N + + N N N + + + N + + + + 

PANCREAS 	 + + + + • + + - + + + + + + + + - + + + - + + + + 

ESOPHAGUS 	 + + + + + + + + + + + + + + + + + + + + + + + + + 
SQUAMOUS CELL CARCINOMA 

STOMACH 	 + + + + + + • . • • . + • + + + + • • + • + + + + 
ADEHOMATOUS POLYP, NOS 	 X 

SMAll INTESTINE 	 + + + + + + + - + + + . + + + + + + + + + + + • + .LARGE INTESTINE + + + + + + + + + - + + + + + + + + + + + + + + 

UKIHARY SYSTEM 

KIDNEY 	 + . . - • . + • • + + + + + + + + + + + + + + + + 

• - URINARY BLADDER 	 + + + + + + + + + + + + + + + + + + + + + + 

t:HDOCRIHE SYSTEM 

PITUITARY 	 - + • + + + + - + + - + + + + + + + + + - + + + + 
ADENOMA, NOS 	 X X 

ADRENAL + + + + + + + + + + + + + + + + + + + + + + + + + 

THYROID + • + + + + • • + + + • + - • • + + - + + - + + + 

PARATHYROID - + - - - - - + + + - • + - • + - + - • - - + + 
PANCREATIC ISLETS + • + + + + + - + + + • + • • • - + • + - • + + + 

ISLET-CEll ADENOMA 

REPRODUCTIVE SYSTEM 

MAMMARY GlAND + + + + + + + N + + + N + N + + N + + N + + 

UTERUS 	 + + + + + + + + + + + + + + + + + + + + + + + + + 
LEIOMYOMA 
LEIOMYOSARCOMA X 
ENDOMETRIAL STROMAL POLYP X 
HEJ'IIAHGIOMA 

OVARY - + + + + - + + + - + + + + + + + + + + + - + + 
Nt•VOU> >YS 1 to 

BRAIN 	 + + + + + + + + + + + + + + + + + + + + + + + +• 
'"""'"' ........... 


HAROERIAH GLAND N N N N N N N N N H N N N N N N H N N N N N N N H 
PAPILLARY CYST ADENOCARCINOMA, NOS X 

DODY CAVITIES 

PLEURA 	 N N N N N N N N N N N N N N N N N N H N N HN ~ N
AL YEOLARIBRONCHIOLAR CA, INVASIVE t---- 

MEDIASTINUM N N N N N N N N N N N H N H N N N N N N N N N N N 
AL VEOL ARIBROHCHIOLAR CA, METASTAT X 

ALL 0 HER SYS EM• 

MULTIPLE ORGANS NOS N N N N N N N N N N N H N N N N N N N N N N N N N 
MALIGNANT LYMPHOMA, NOS X 
MALlG.LYMPHOMA, LYMPHOCYTIC TYPE X X X X 

X~~~~M~~pr~~~-'"~lsT~m~I~vWE 	 X 

TISSUE EXAMINED MICRDSCOPICALL Y NO TISSUE INFORMATION SUBMITTED 
REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY NECROPSY, NO HISTOLOGY DUE TO PROTOCOL 
TUMOR INCIDENCE AUTOLYSIS 
NECROPSY, NO AUTOLYSIS, HO MICROSCOPIC EXAMINATION ANIMAL MISSING 
ANIMAL MIS-SEXED NO NECROPSY PERFORMED 
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TABLE 84. FEMALE MICE: TUMOR PATHOLOGY (CONTINUED) UNTREATED CONTROL 
......................................................................................................................................................................................................................................................................................................................................................... 


~~A~~~ 4ilil i1 ~I il HJI H!Lil !I Hil !I !I~ ~I ~I :1 ~~ :1 !I ~p TOTAL 
TISSUES 

m~~ ·~ a TUMORSil il il il il il ~I il il il il !I il il il ; il il il iP t il " ~ 
""'"'""'""' on'"" 

LUNGS AHD BRONCHI + + + A + + + + + + + + + + + + + + + + + + + + + 49 
ALVEOLArVIROHCHIOLAR ADEHOI"A ~ X 3 

ALYEOLAR,IROHCHIOLAR CARCINOMA t 

PAPILLARY CYSTADEHOCARCIHOI'IA,I'IETA 

TRACHEA + • - • + - + + + + + + + + + + + - + + + + + + + 45 ....." 
IOHI I'IARRDII + • + + + • + + • + + + + + + + + + + + + + • + _ou_ 
SPLEIH + • + A + - + + + + • + + + + + + + + + + + + + + "_2MALlO .L YIIPHDMA, HISTIOCYTIC TYPE 

LTPII'H HODES + • + • + + + - • + + + + - - + + + + + - +' 
THYI!US • - + A + - + + + + + • + • + + + - + + + + + + • 4 t 

...... '"' '"'"" 
HIART + • + + + • + • + • + + • • + + • + • + + • • + • 50 

.,..., ... JTJTl" 

SALIVARY OLANO + + + + + • + + + + + + + + + + + + + + + + + .. 
LIVER + + + A + - + + + + + + + + + • + + + + + + + + + u 

HEPATOCELLULAR AOEHIIMA X X ~ 
NEPATOCILLULAR CARCINOI'IA : 

Ill! DUCT + -• + • + - • + + + + + • • + + + + + • • • + • • 41 

OALLILADOIR I COI'fl'fON IILE DUCT + • + • + • • + • + • • • + + • + • + + • • + + + ., . 
PANCRIAS • + • + - + + + • + + + + + + + + + - + • + + 44 

EIOPNAOUS + + + + + + + + + + + + + + + + + + + + + + + + + 50 
SQU.I10US CELL CARCIHOI"'A X t -----· 

ITD..ACH + + + • + - + + + + + + + + + + + + + + + + + + .a' 
SMALL IHTUUHE + + + + - - + + + + + + + - + + + + + + + + + •• 
LARGE IHTESUHE + + + • + - - + + + + + + + + + + + + + + + + + + 46 

AD!HOMATOUS POLY,, HOI 

......, "'"'"" 
KIDNEY + - + + - + + + + + + + + + + + + + + + + + + + 

URINARY ILADD!R + + + A + - - + + + + + • + + + - + + + + + + + + 44 

OnUOCRln• STOTOI'f 

PITUITARY + + + + - + + + - + + - - + + + + + ++ ~ + : - ~ ADINDI'IA, NDS 4 '• 

ADR!NAL • + + + • + + + • + • + + + + + + + + + + • + " THYROID - + - - + + + + + + - + + + + - + + _t - + + + _ll_ 

PARATHYROID - - - - + - + - - - - + + - - + - • + - - + 22 

PANCREATIC ULETS + + + • + - + + + • + + + + + + + + + + - + + + + 44 
IILIT•CILL ADINOI'IA ~ t ................." 


MAI'fi'IARY OLAND _t_ + + ll + + N + + _II_ N + + + Jl N + + + _II_ • ... 
+ " 

UTERUS + + + A + - + + + + + + + + + + + + + + + + + + + u 
LEIOMYOMA ~ t 
LUGMTGURCOMA X 2 
ENDOMETRIAL STROMAL POLYP t 
NEMANOIOI'IA X 

OVARY + + - • + - + + - + + + + + + + + + + + + + + - + 40 

n&nYUUJ OTITOI'f 

BRAIN + + + + + + + + + + + + + + + + • + .! + t t + .f +r- 50 ....,............. 
 ,..HAROERIAN OLAND N N N N N H N H H N N 
PAPILLARY CTSTADEHOCARCINOMA, NOS " N " N " N " " N " H " " N 

t ..., ........ 

PLEURA N N H N N N N H H N H N H H N N H" H " H 
ALYED~4R,IRONCHl0~4R CA, INVASIVE " " N •••" 

~EDlASTINU~ H H N N N H H N N H ti N H N N N H H H ,.." N 
AL VEOLAR,IRONCHIOLAR CA, I"'ETAST.U " H " H 

t 

ALL OT"l" >TI Tf"l ,..MULTIPLE OROAHS NOS H N H H N N H H H H H H N H H" H " H " N " H " H 
MALIGNANT LYMPHOMA, NOS X X 3 
MALIO.LYMPHOMA, LY~PNOCYTIC .TYPE X X 6 

~ X X~~fl~.~~~pr~~~lto~!~'Mm1ivWE _x_ _1-
ANI~A~~ "filiWiiAMIMED I'IICROSCOPICALLY t HO TISSUE lNFORMATIOH SUBMITTED 


-• IUUIRID TIIIUI NOT IXAMINID MICROSCOPICALLY Ct NECROPSY, HO HIITOLOOY DUE TO PROTOCOL 

Xt TUIIOI INCIDENCE · At AUTOL YSII 
Nt NICROPIT, NO AUTOLTIII, NO MICROICDPIC EXAMINATIDM Mt AHIMAL MIISIHO 

I• NO NECROPSY PERFORMED 
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TABLE 84. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE TWO-YEAR 

STUDY OF CHLOROBENZENE 

VEHICLE CONTROL 
----------------------- ... ------------------------------------------------------------------------·--·-----------

~cAm ~I il il il il ~I il il !I !111 llll !Ill 11 !lllll il ~I il il !I 2 

m~~ un il H ililil il il ~I il il il il il ~I ~ 1 ·~I tUI il il ~I il HJJl
INTEGuMENTARY SYSTEM 

SUBCUTANEOUS TISSUE + + + + + + + + + + + + + H + + + + + + + + + + + 
SARCOMA, NOS 

RHABDOPIYOSARCOMA X 


R..PUATOOY SY5HM 

LUNGS AHD IROHCHI + + + + + + + + + + + + + + + + + + + + + + + + + 
ADENOCARCINOMA, HOS, METASTATIC X 

ALVEOLAR/IROHCHIOLAR ADENOMA 


TRACHEA + + + + + + - + - + + + - + - + + + + + + + + + + 

n<n•' uru••"• ITJHM 

BONE MARROW + + + + + + + + + + + + + + + + + + + + + + + + + 

SPLEEN + + + + + + + + + + + + + + + + + + + + + + + + + 
HEMANGIOSARCOMA X 

MALlO. LYMPHOMA, HISTIOCYTIC TYPE ~X 


LYMPH HODES - + + + + + + - - + - + - - - + + + + + + + + + 
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 

THYMUS - + + + + + - - + + + + + + + + + - - + + + + + + 
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE X X 

MALIGHAHT LYMPHOMA, MIXED TYPE X 


""'"'" • u•· >n 1 tn 
HEART + + + + + + + + + + + + + + + + + + + + + + + + + 

DIGESTIH >YSitn 

ORAL CAVITY H H H H N N N H N H H H H H H H N H H H H H HN ~ SQUAMOUS CELL CARCINOMA 

SALIVARY GLAND + + + + + + + + + + + + + + + + + + + + + + + . t. -+ 

LIVER + + + + + + + + + + + + + + + + + + + + + + + + + 
~-

HEPATOCELLULAR ADENOMA 
HEPATOCELLULAR CARCINOMA ~ 

BILE DUCT + + + + + + + + + + + + + + + + + + + + + + + + + 

GALLBLADDER I COMMON BILE DUCT + N + + + + N + + + + + + + + + N + + + + + + + + 

PANCREAS - + + + + + - + + + + + + + + + + + + + + + + + + 

ESOPHAGUS + + + + + + - + + + + + + + + + + + + + + + + + + 

STOMACH + + + + + + - + + + + + + + + + + + + + + + + + + 

SMALL INTESTINE + + + + + + - + + + + + + + + + + + + + + + + + + 

LARGE IHTESTIIIE + + + + + + + + + + + + + + + + + + + + + + + • + 

u•••••, .,.... 
KIDNEY + + + + + + + + + + + + + + + + + + + + + + + + + 

URINARY BLADDER + + + + + + - + + + + + + + + + + + + + + + + + 
tNDOCRINE ST>TtM 

PITUITARY + + + + + + - + - + + - + + + + - + + + + + + 
ADENOMA, NOS X ~ 

ADRENAL + + + + + + + + + + + + + + + + + + + + + + ++ ;ADENOMA, NOS 

THYROID + + + + + + - + - + + + - + - + + - + + + + + + + 
PAPILLARY ADENOMA X 
FOLLICULAR-CELL ADENOMA 

PARATHYROID + + - - - + - - - + - + - - - - - - + - - • + - 
PANCREATIC ISLETS - + . + + • - • + + + + + + + + + . + + + + + + + 

ISLET-CELL ADENOMA 

REPRbbucrivE SYsTEM 
MAMMARY GLAND + + + + + N H + N N N + + N + + + + + • + + + • H 

ADENOCARCINOMA, NOS .x-· ~ 

UTERUS + + + + + + + + + + + + + + + + + + + + + + + + + 
ENDOMETRIAL STROMAL POLYP 

HEMANGIOSARCOMA X 


OVARY • • • + • • + + + + + + + + + + + + + + + 
SARCOMA, NOS, INVASIVE • • • • 
HEMANGIOMA X 

•••vous SY>T EM 

BRAIN + + + + • + + • + + + + + • + + + + + • + + + + + 
.I u 1••• >r>l tn> 

MULTIPLE ORGANS HOS N H H N N N H N N H N H H H N H H H H H H H H H N 
HEMANGIOSARCOMA 

MALIGNANT LYMPHOMA, HOS X 

MALlO. LYI'tPHOMA, LYI'tPHOCYTIC TYPE X 


X Xre~t~om~~or~ur~~~!IOCYTIC TYPE 

TISSUE EXAMINED MICROSCOPICALLY I HO TISSUE INFORMATION SUIMITTED 
REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY CI NECROPSY, HO HISTDLDGY DUE TG ~RDTDCDL 
TUMOR IHCIDEHCE AI AUTOLYSIS 
NECROPSY, HO AUTOLYSIS, HO MICROSCOPIC EXAMINATION M> ANIMAL MISSING 
ANIMAL MIS•SEXED II HO NECROPSY PERFORMED 
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TABLE 84. FEMALE MICE: TUMOR PATHOLOGY (CONTINUED) VEHICLE CONTROL 
..................................................................................................................................................................................................................................................... 


~ll~~:~ i!Uil~l!lt!Uil!l!l!l~l!l!l:l~l!liiH~Iil;ln!l: TOTAL 

m~~ ON TUMORSili!H:In;liliiHH~I!Iili!iiiTHHITHiliiiTITo 
TISSUES 

.,.,.~H ..•. 
;SUBCUTANEOUS TISSUE + + + + + + + + + + + + + + + + + + + + + + + + 50• 

SARCOMA, NOS X I 
RHABDOMYOSARCOMA I 

••or••· ""y >T>I<r 

LUNGS AND UONCHI + + + + + + + + + + + + + + + + + + + . • + + • • 50 
ADENOCARCINOMA, HOS, METASTATIC I 
ALVEOLARIIROHCHIOLAR ADEHDMA 

TRACHEA 	 + + + . . . + . + . + . + . . - + + • . X 

+' • . . • 45 

I 

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

IOHE MARROW 	 + + + + + + + + + + + + + + + + + + + + • • . 
SPLUN + + + + + + + + + + + + + + + + + + + + + + + + + 50 

HEMAHOIOSARCOMA I 
MALlO. LYMPHOMA, HISTIOCYTIC TYPE 

LYMPH NODES 	 - + + + - - - + + + + ; + - + + + . + - - + + - - 33 
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 	 I 

THYMUS 	 + + + + + - + + • + + - + - + + + + + + + + + + + 42 
MAL!G.LYMPHOMA, LYMPHOCYTIC TYPE 2 

MALlGHAHT LYMPHOMA, MIXED TYPE I 


CIRCULATORY nor•M 
HEART 	 + + + + + + + + + + + + + + + + + + + + + + + + + 50 ............. "" 

ORAL CAVITY 	 H H H H H H H N H H N H N N N H N N H H H N N H N so•

SQUAMOUS CELL CARCINOMA 

SAL !VARY GLAHD + + + + - + + + + + + + + + + - + + + + + + + + + 41 

LIVER 	 + + + + + + + + . + • + + • . + • + + . + + • + + 50 
HEPATOCELLULAR ADEHOMA X 2 
HEPATOCELLULAR CARCINOMA 

BILE DUCT 	 + + • . + . • + + • + + • + + + + + • • . • • . • .. 
GALLBLADDER l COMMON IILE DUCT + + • + + + + + + + N + + + + + + + + + + + + • + ••• 
PANCREAS 	 + + + + + + + + + + - + + + + + + + + • + + + + + 

- .. " 
ESOPHAGUS 	 + + + + + + + + + + + + + + + + + + + + + + + + 

.,STOMACH 	 + + + + + + + + + + + - + + + - + + + + + + + + + 

.,SMALL INTESTINE + + + + + + + + + + + - + + + - + + + + + + + + + 

LARGE INTESTINE + + + + + + + + + + + - + + + + + + + + + + + + + 49 

•••HAR1 '""" 
KIDNEY + + + + + + + + + + + + + + + + + + + + + + + + + .. 
URINARY BLADDER + + + + + + + + + + + - + + - - + + + + + + + + + 45 

<NuU<KIH• 5T5 E" 

PITUITARY + + : - + - - + - - + + + + + - + + + + + + + + 39.
ADENOMA, H05 	 : 

ADRENAL 	 + + + - + + + + + + + + + + + + + + + . + + + + + 49 
ADENOMA, NOS 

THYROID + + + + + + + + + - + + + + - - + + + + + + + 42 
PAPILLARY ADENOMA I 
FOLLICULAR-CELL ADENOMA y I 

PARATHYROID + - - + - + + + + + - - - + + - - - - - - + + + + .. 
PANCREATIC ISLETS + + + + + + + + + + - + + + + + + + • + + + + + • 47 

!SLIT-CELL ADEHOMA X 	 I 

V< >T>r<" 

MAMMARY GLAHD + + + + H + + + + + N H + + + + + + + + N +. 	 . • so• 
ADEHOCARCIHOMA, NOS 

UTERUS 	 + + + + + + + + + + + + + + + + + + + + + + + + + 50
ENDOMETRIAL STROMAL POLYP X X X 3 
HEMAHO!OSARCOMA 

OVARY 	 + + + + + + + + + + - - + + + + - + + + + + • + + 47 
SARCOMA, NOS, IHVASIVE X I 

HEMANGIOMA I 


H..VOUS SYST<M 

IRA!H 	 + + + + + + + + + + + + + + + + + + + . + • + + + 50 

MLL OTHER SY5TO"' 

~ULTIPLE ORGANS HOS H H H H N N N H H H H H H H H H H N H N N H N H H 50* 
HEMANGIOSARCOMA X I 
MALIGNANT LYMPHOMA, NOs I 
MAl.IO.LYMPHOI'IA, LYMPHOCYTIC TYPE X 2 
re~~2n~~~~~or~t,.mTIOCYT!C TYPE X 	 I 

X X 	 4 

• 	 ANIMALS NECROPSIED 

+1 TISSU( !XAM!HED MICROSCOPICALLY I HO !ISSUE !HFORMATIOH sUIMITTEO 

-• REQUIRED !ISSUE HOT !XAMIH!D MICROSCOPICALLY Cl NECROPSY, HO HISTOLOGY DUE TO PROTOCOL 

XI TUMOR !HC!DEHC! A• AUTOLYSIS 

HI NECROPSY, HO AUTOLYSIS, HO MICROSCOPIC EXAM!HAI!ON M• AHIMAL MUSIHO 


11 NO NECROPSY PERFORMED 
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• • 
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TABLE 84. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE TWO-YEAR 

STUDY OF CHLOROBENZENf: 


LOW DOSE 

------------------------------------------------------------------·--------------------------------------------

~nAm 

~m~ ON 

INTEGUMEW AR1 SYSTEM 

SUBCUTANEOUS TISSUE 
SARCOMA, HOS 
HEMANGIOSARCOMA 

RESPIRATOR' SYSTEM 

LUNGS AND BRONCHI 
ALVEGLARIBRDNCHIDLAR ADEHOMA 
ALVEDLARIBRDNCHIDLAR CARCINOMA 

TRACHEA 

ncn••••••••" >T>Icn 
BONE MARROW 

SPLEEH 
HEMANGIOMA 
MALlO. LYMPHOMA, LYMPHOCYTIC TYPE 

LYMPH HODES 
MALlO. LYMPHOMA, LYMPHOCYTIC TYPE 

THYMUS 

"'"'"'"' ""' .,,. tn 

HEART 

U!Otl •• nonn 
SALIVARY GLAND 

LIVER 

HEPATOCELLULAR ADENOMA 

HEPATOCELLULAR CARCINOMA 

KUPFFER-CEL l SARCOMA 

BILE DUCT 

GALLBLADDER & COMMDH BILE DUCT 

PANCREAS 

ESOPHAGUS 

STOMACH 

SMALL INTESTINE 


LAROE IHTUTINE 


""'"""' ...... 
KIDNEY 

URINARY BLADDER 

ENDOCRINE ITSTEM 

PITUITARY 
ADENOMA, NOS 

ADRENAL 
ADENOMA, HDS 

THYROID 
FOL L ICULAR·CeLL ADENOMA 

PARATHYROID 

••c•w•w., ••• ITOTtM 

MAMMARY OLAND 
ADENOCARCINOMA, HOS 

UTERUS 
CARCINOMA, HOS 
LEIOMYOSARCOMA 
ENDOMETRIAL STROMAL POLYP 

OVARY 

TERATOMA, NOS 

H!MANGlOURCOMA 

"""'""' ""'"" 
BRAIN 

DUUI ""'"!CO 

PERITONEUM 

MESOTHELIOMA, NOS 


AI OTHER OYOTEMS 

MULTIPLE OROANS NOS 

LEIOMYOSARCOMA, INVASIVE 

MAL IGHANT LYMPHOMA, ttDS 


!lil!l!lil~l~l!lil!l11jllill~lll;lllllil~lililil 2 

Hi!iUU!iU!Hi!Hi!ilililil~lilililililililil: 
N N 

X 

• • • • + + + 	 • • + • • • • • • • • • • • • • • • X 
,1( 

• • • • • • + 	 • - • • • • • • • • • • - • • • • + 

+ + + +• • + • + • • • • • • • • • • • • • • 
• • • + • + • + • • + • • • • • • • • • • • + • • 
+ + • + + - + • - + + + + - + 

+ + + + + • - - + + + + + - + 

+ • • • + + • + + + + + • + + 

+ + + + 

• + • • • • • • • • + + + • • • • • • + 

X 

-

- + • • • • + • • • 
- • • • + - + • • • 
+ • • + • • + • • • 

+ • • • • + + • • 
• + • • • 

X X 

+ + + + + + + + + 

_JL + + N H + + + + + + + N + N • + N • + + • + 
• • • • • • • • • + • • • • • • 
. • • + . . . . . • • • • • . . . • • • + + + + . • • . + + . . . • . • • • • • . + • . • + • • • 
+ • + • + . . . • . • • • • • • • + . • + . • • • 

-=-. • • • • • + • + • • • - • - • • • • • • • • 
+ + - +• • . • • • • • • • • • • • • • • • • • • 

• • • • + + + • • • • + + + + + + + + + + + + 

• • + + . + - + 	 + + + + • • - • + • + + + + + + • • 

• • • + + • + • - - • • • • • • + + • + - • • + • 
• • • • • • : • • • • • • • • + + + + • • • • • • 
• + . . • • • • • • • • + 	 + • 
- + • - . • - - - - • - + + + 

N • + + . : + N • N • • N N + 

• • • • + 
X• + + • • • • • • • 

X 	 X 

• +, - • + + + + • • • + • - + 

- • • • • + • - • 
- • • • • • • - - 

N N + 

+ • + + • • • • • + 

- + + + + + • - - • 
X 

• • + + • • + 	 • • . • • + + • • • + • • + + • • • 
N N N N N N N 	 N N N N N N N N N N N N N N N N N N 

X 

N N N N N N N N N H N H N 	 N N N N N N N N N N N N 
X 

MALIO.LYI'IPHOI"''A, LYMPHOCYTIC TYPE X X 

~!f l~;.mPr~~:-n~l ST A~m1 ~v~r e 

-1 
XI 

TISSUE EXAMltiED MICROSCOPlCAll Y 
REQUUED TISSUE HOT EXAMINED MICROSCOPICALLY 
TUMOR INCIDENCE 

I 
C1 
A1 

NO TISSUE INFORMATION SUBMITTED 
NECROPSY, HO HISTOLOGY DUE TO PROTOCOL 
AUTOLYSIS 

HI 
5• 

NECROPSY, HO AUTOLYSIS, HO I'!.ICROSCOPIC EXAI"'lHATlOH 
ANIMAL MIS•SEXED 

Ml 
B1 

ANIMAL MlSSlHO 
NO NECROPSY PERFORMED 
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TABLE 84. FEMALE MICE: TUMOR PATHOLOGY (CONTINUED) LOW DOSE 
-------------------------------------------.................................................................................................................................................................... 


~a~~~~ ~IHil~l=l~l!lil!lil!liiH!I!I~I~IH~I~IH;I:IiP TOTAL 
TISSUESm~~ •• TUMORsilil~llU~ili~il~l~liUizliLililil[]iUUlo

lHTOOUMtHTAR' 5Y>T<r 

SUBCUTANEOUS TISSUE + + + + • • • . . + • • • • + + + + + + + + + + + so•
SARCOMA, HOS X X X 3 

HEMANGIOSARCOMA 1 


••••••• '"' 5Y5TtM 

LUHGS AHo BRONCHI + + + + + + + + + + + + + + + + + + + + + + + + + 50 
AlVEOLAR/BRoNCHIOlAR ADENOMA 1 
ALVEOLAR/BRONCHIOLAR CARCINOMA 

TRACHEA + + + + + + . - • + + + + - • + + • + + + + + + - 45 

HEIIATOPOIETIC SYSTEM 

BOHE MARROW + + + + + . • + + + + . + + • • • + + + + + + + + •• 
SPLEEN + + + + + + + + + + - + + + + + + + + + + + + + + 49 

HEMANGIOMA X 1 
MAL IG, LYMPHOMA, LYMPHOCYTIC TYPE 

LYMPH NODES + - + + + + - - + + + ~ + - . • + + • • + • • . + 42 
MALlO. L YI'IPHOI'IA. LYMPHOCYTIC TYPE 1 

THYMUs + + + + + . . - + + - • • + + + • . . - . - + . . 41 

CIRCULATORY 5TSTtr 

HEART + +• • . • . + + • + + . • + + + . + + . • • • • 50 

01Qt5TI¥t 5Y5TtM 

SALIVARY GLAND + + + ~.• • . + - • + • • • + • + • • + • • • • + + 

LIVER + • + • + + • + • • + + + • • + • • + + + • + + • so 
HEPATOCELLULAR ADENOMA X X 2 
HEPATOCELLULAR CARCINOMA X X X 5 
KUPFFER-CELL SARCOMA 1

''' 
X 

BILE DUCT + + + + + + + + + + + + + + + + + ' 
GALLBLADDER I COMMON BILE DUCT + + + N + H • • + • . + N • N . + • + + _II + __ H sa•+ " . • .PANCREAS + + + 5• • . • • • • . • • • • . • • • . • • 
EsOPHAGUS • • + + + . • • • . • . • . . • .. • • + • . + - _ll_ 

STOI"'ACH . . • • . • . - • • . • . • + • • + + . • . . • . _<li_ . . . - . + • . • - • . . . . .. . . _45_SMALL INTESTINE + + + + + + 

LARGE INTESTINE + . + + • • + - + + . + + + + + + • + + + + • + + 41 

URINARY SYSTOM 

KIDNEY + . • • . • + . + . + • + + + • • + • . + + + + + 50 

URINARY BLADDER . • • . - + + - + + + + • + + + + + + + + + + + + 46 

tHOOCKIHt STS,TtM 

PITUITARY + + + + + + + + 31 
ADENOMA, NOS 

. • • - • - - - ; - - • • - • - 
ADRENAL + • . . + . • • . • • • • . . • . • + • . + + . . 50 

ADENOMA, NOS 

THYROID • • . + • . . • - • . + • - • . ~ • + • + - • • - 43 
FOLLICULAR-CELL ADENOMA 

PARATHYROID + - + - - - - . - • . - • - + - - - - - - - • . - 23 

REf•uuu• vc SYSTtM 

MAI'I'1ARY GLAND N N + N H + N H + + H 

ADENOCARCINOMA, NOS 


. . • • • . • H . . . N • + so• 
UTERUS + + + • + + + • • • + + + + • + . • • • • + + + + 50 

CARCINOMA, HOS 1 
LEIOMYoSARCOMA X 3 
ENDOMETRIAL STROMAL POLYP X 1 

OVARY + + + + + + - + + + - + + + + + • + + + + + + + + 43 
TERATO"A• HOS X 1 
HEMANGIOSARCOMA I 

NERVOUS SYSTEM 

BRAIN + + + + • + + + + + + + . + • + • + + + + + + + + 50 ....lOOT CA' 

PERITONEUM N N N H H H H H H H H H H H H H H H H H N H H H H so• 
MESOTHELIOMA, NOS 1 

ALL OTHER SYSTOMS 

NUL TIPLE ORGANS HOS H H H N N H H H H H N N N N N N H H H H N N H N N so• 
LEIOMYOSARCOMA, INVASIVE 1 
MAL IGHAHT LYMPHOMA, NOS X I 
MALIG.LYI'IPHOf!tA, lYMPHOCYTIC TYPE X X X X 6 
~~flg;.mP~~~~••~!srmn·~.WE X 

X 
I 
I 

I HO TISSUE INFORMATION SUBMITTED 
Cl NECROPSY, HO HISTOLOGY DUE lO PROTOCOL 
A1 AUTOLYSIS 
HI AHinAl nusrHo 
11 NO NECROPSY PERFORMED 
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TABLE 84. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE TWO-YEAR 

STUDY OF CHLOROBENZENE 


HIGH DOSE 

----------·---·---------------------------·------------·----------------·--------·---------------·-------·-----

~~Am ;l&lil~lil~liliUUllulUllll!;lllllii~IUililz 
m~~ "" il~lilililililiiil~lililililiHiilililiiH!I~I;I~ 

.,, ••••·••n' "" >Y>I c~ 

SUBCUTANEOUS TISSUE + + + + + + + + + + + + + + + + + + + + + + + + + 
SARCOMA, NOS 
HEUROFIBROSARCOMA 

..	IPIRATOR1 SYSTO" 

LUNOS AHD BRONCHI + + + + + + + + + + + + + + + + • + • • • • • • •
ALVEOLAR/BRONCHIOLAR ADENOMA 	 X X 
ALVEOLARIBROHCHIOLAR CARCINOMA 	 X 
HEUROFIIROSARCOMA, METASTATIC 	 ' 

TRACHEA 	 • + + + + • + + + + + + + + • • - + + + + - • + + 

•~••••uoco.- >no~ 

BONE MARROW + • + + • • + • + + + + + • • + + • + • + + + + 


SPLEEN • • + • • • + + + + + + • + 
X 
+ • • • • 

X• • - • • •

MALlO. LYMPHOMA, LYMPHOCYTIC TYPE 
MALIO.LYI'IPHOMA, HISTIOCYTIC TYPE 

LYMPH HODES 	 - • - + + + + - • - + • • + - + + • - - + + - - • 
THYMUS 	 • + + + + + + . • + + + - - + + - + + + +· - - + 

""'"'"'""' •hocn 
HEART + + + + + + + • + + • + + + + + + • + + + + • • + 

••••suv• """" 
ORAL CAVITY 	 H H H N N N N N N N N N N N N N N N N N N N NN ~ SQUAMOUS CELL CARCINOMA 

SALIVARY OLAND + + + + + • + + + + + + + + + + - + + • + + • + 

LIVER + + + + + + + + + + + + + + + + + + + + + 
HEPATOCELLULAR ADENOMA X 
HEPATOCELLULAR CARCINOMA 	 X -·-- 

BILE DUCT + + + + • + + + + + + + + + + + + + + + + + + + 


GALLBLADDER I COMMON BILE DUCT H + + + + + + + + + + N + + + N + + + + _II_ + + +
• 
PANCREAS + + + + + + + + + + + + + + + + - + + + + - + • • 
ESOPHAGUS • + + + + + + + + + + + + + - + + + + + + + + + • 
STOMACH + + + + + + + + + + + ~ - + + + + + + + + - + + + 
MAST-CELL SARCOMA 

SMALL INTESTINE • + + + + + + + + + + + - + + + - + + + + - + + •SARCOMA, NOS, INVASIVE 

LAROE INTESTINE • + + + . + + + . + + + • • + + - + + + + - + + + 

""'"""' •n••~ 
KIDNEY • + • + + + • + + + • + + • • + + + + + + • + + + 

URINARY BLADDER + + + + + + + + + + + + + + - +. . . • . . .- • 
""""""'"" .,.,.. 

PITUITARY 	 • + + - + - + + • + + + + - - + . • + - + + + + + 
CARCINOMA, NOS 	 X 
ADENOMA, HOS X 	 X 

ADRENAL 	 + + + • - + • • + + • + • + + + • + + • • + 
THYROID 	 + • + • • + • • + • + + + • • + - • + • • - • + + 
FOLLICULAR-CELL ADENOMA 

PARATHYROID • + - - - + + - - + - - - + - + - • +. + - - - - 
PANCREATIC ISLETS + • + + + + + + + + + + + + • + - • + + + - • + + 

ISLET-CELL ADENOMA 	 X 

••rouuu•"vc •noon 

MAI'II'IARY OLAND + N + N + N + H H + H. • + .• • • 	 • H • • N • •ADEHOCARCINOI'IA, NOS 

UTERUS + + 	 - + - +• • • . • • • • • • • . • • . • • • • ADENOCARCINOMA, HOS 	 X 
ENDOMETRIAL STROMAL POLYP 	 X 

OVARY 	 + + + + + + + + + + • • • + + + + + - + + 
HEMANGIOMA ....... .,...~ 


IUIH 	 • + + + • + + + • • • + • • + + • • + • • + • + •CARCINOMA, NOS, INVASIVE 	 X ....... ........... 

HARDERIAH OLAND H H H N H N N H N N N N N N H N N N H N H H N H N 

PAPILLARY CYSTADENOMA, NOS X 

'"' IYITEM 

lONE 	 H N N N N N N N H N N N H N H H H H H H H H H H H 
OSTEOSARCOMA 

"" "'""" nn•"• 
MULTIPLE ORGANS HOI H H H N H H H H H H H H H H H H H N H H H H N H H 

SARCOMA, NOS, I"''EUSUTIC 
HEMAHQIOSARCOI"'A
MALlO. LYMPHOMA, UNDIFFER·TYPE 
MALIO.LYMPHOMA, LYMPHOCYTIC TYPE X X X X 
.:~p~~~:~n~fiT~~m~~.~~PE 	 X X 

X 

+I TIUU! EXAMINED f'IICROSCOPlCALlY 	 I NO TUSU! lHFORI'IAUOH !UB!'IUTED 
·• REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY C< NECROPSY, HO HISTOLOGY DUE TO PROTOCOL 
X• TUMOR INCIDENCE A• AUTOLYSIS 
No HECROP$Y, HO AUTOLYSIS, HO MICROSCOPIC EXAMINATION M• ANIMAL MISSING 
So ANIMAL MU·SEXED 	 B o HO NECROPSY PERFORMED 
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TABLE 84. FEMALE MICE: TUMOR PATHOLOGY (CONTINUED) HIGH DOSE 
........................................................................................................................................................................................................................................................................................ 


~nAm ~IHililiiH~Iii!IHHJI!Iil:liUUi H~UUI il ;1' TOTAL 
TISSUES~m~ ON TUMORSilililililil:liUiilililil:lrUiilt il ;1 :1 11 :1 11 •

•no•uuo·o•••••• 	 5T5TOM 

SUBCUTANEOUS TISSUE + + + + + + + + + + N + + + N + N + + + + + + + + so• 
SARCOMA, HOS X t 

NEUROFIIROSARCOMA X X 2 


•••ro•••••• 	>TOTE" 

LUNGS AND BRONCHI + + + + + + + + + + + + + + + + + + + + + + + 50+ 	 •ALYEOLARI'IROHCHIOLAR ADENOMA X 5 

ALVEOLAR/BRONCHIOLAR CARCINOMA X 2 

HEUROFIIROSARCOMA, METASTATIC X 

TRACHEA 	 + • + + + • + + + + + • + + + - + + • • + • • • + 47 

NOMATO.OlOTlO >TOTOM 

BONE MARROW + + + + + + + + + + + + + + + + + + + + + + .. 
SPLEEN • + + + • + + + • + • + + + + • + + • + + + • + + 49 
MALlO. LYMPHOMA, LYMPHOCYTIC TYPE 
MALlO. LYMPHOMA, HISTIOCYTIC TYPE • . ~ 

LYMPH HODES - + + + + • + - + + - + + • - - + + + • - + • +  " 
THYMUS + - - + + - + + + + + - + - - + + + + + + + + + + 31 

OIRCULATOR1 5YSTEM 

HEART + • + + + + + + + + + + + + + + + + + + + + + + + 50 

OIGE51 10 5T5TEM 

ORAL CAVITY H H H H H H H H H H H N N H H N N H H N H N H so• 
SQUAMOUS CELL CARCINOMA " N 


SALIVARY OLAND + + + + + + + + + + + + + + + + + + + + + + + + 
 .. 
LIVER 	 + + +• • • • . • . . • • • . . • • • . • • • • • 50 

HEPATOCELLULAR ADENOMA t 

HEPATOCELLULAR CARCINOMA t 


BILE DUCT • • • • • • • • • . • . • • . . • • • . • • • • • 
GALLBLADDER & COMMON BILE DUCT ..H._ + N M 	 + .1L + + H +• • • • • • . • • • • • • • • •o• 
PANCREAS 	 - + + +• • • . • • . • • • . • • • • • • . • • " 
ESOPHAGUS 	 • • • • . • • • + • • • + + • - + • + • • • • • + •• 
STOMACH 	 + + + + 46• • • - • • • • • • • • - • • • • • • • • MAST-CELL SARCOMA t 

SMALL INTESTINE • • • - • - • • • • + ~ + - - • + + • + • + • • + 43 
SARCOMA, HOS, INVASIVE 

LAROE INTESTINE • . • - • • + • • . • • • + • • • • • • • + + • + 47 

••••••, >TOitM 

KIDNEY 	 • • . • • • • • + • • + + • • • • + • + + • • + + •• 
URINARY BLADDER - + - + + + 

ONDOCRlNO ITITOM 
• - • - • • • • . • • • • • • • • • . 44 

PITUITARY 	 + • - - + - • - + • - - • . • • • • + + • + - + + 31
CARCINOMA, NOS 
ADENOMA, NOS 	 l• 

ADRENAL 	 + • . • + + • • • . + • • • + • • • • • + • • + + .. 
THYROID 	 + • - • • + . ~ • • + • • • • - • • - • + • • - . .. 

FOLLICULAR-CELL ADENOMA 

PARATHYROID 	 + - + - - - - + - - - + - • • - - • • • • • • ,. 
PANCREATIC ISLETS + • • • • + • • • + + • • + - • + • + • • • + + + 47 

ISLET-CELL ADENOMA 	 t 

••ro• ••• • "" ITO TEM 

MAMMARY OLAND • H N + + H + + ~ • H H • N H + H • + + + + H + + 
ADENOCARCINOMA, NOS 

UTERUS 	 + + • . • • • . + . • • . . . • . . . . . . . •• 
"" 

+ 	 + 
ADEHOCARCIHOMA, HOS 
ENDOMETRIAL STROMAL POLYP 	 .. X ~ 

~. --
OVARY 	 + - - • • + + + - + • • + - . + + + + + + + + 

X• • 45 
tHEMAHOIOMA 

NERVUUO OTIIEM 

IRA IN 	 • + + • + + + • + • + + + + • + + + • + + JOHOS, 	 • • • • tCU:CIHOMA, INVASIVE ......, .........., 

HARDERIAH OLAND H H N N H H N H H H N H H N N H N N H N H H N N H

PAPILLARY CYSTADENOMA, NOS 	 t "" 
'"' >T>ItM 


IOHE N H H N H H H N N H H N H H H H H H H H N H H H H

OSTEOSARCOMA X 	 t "" 

ALL OTNOR ITITOMI 

MUL TIPLI 0 HOI H H H H H H H H H H H H N H H H H H H H H H H H H ,..
METASTATIC X t=Q~~~:~o. A X t 

MALU.L , UHOiffER-TYPE X t 
"ALU;L , LYMPHOCYTIC TYPE 4 
~mM, • "mmn'~.~~PE 	 2 

I HO TIIIUI IHfORMATIOH IUIMIITID 
Cl MICROPSY, HO·HIITOLOOT DUI TO PROTOCOL 
AI AUTOUIU 
Ml ANIHAL MUliNO 
11 HO MICROPSY PIRPORMID 
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APPENDIX C 

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC 

LESIONS IN RATS ADMINISTERED CHLOROBENZENE INf 


CORN OIL BY GAVAGE 
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TABLE C1. 


SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS ADMINISTERED 

CHLOROBENZENE IN CORN OIL BY GAVAGE 


-------------------------------------------------------------------------------------------------· 
UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE HIGH DOSE 

-------------------------------------------------------------------------------------------------· ANIMALS INITIALLY IH STUDY 50 50 50 50 
ANIMALS NECROPSIED 50 50 50 50 
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50 50 50 

INTEGUMENTARY SYSTEM 


II SKIN (50) (50) (50) (50)

HYPERPLASIA, FOCAL 1 ( 2)() 


IISUBCUT TISSUE (50) (50) (50) (50)

FOREIGN BODY, NOS 1 (2%) 

RESPIRATORY SYSTEM 

ITRACHEA (50) (50) (49) (48)
INFLAMMATION, ACUTE/CHRONIC 1 C2Y.> 


ILUHG/BRONCHIOL E (50) (50) (50) (50)

ECTOPIA 1 (2)()
CYST, NOS 1 (2%) 


ILUHG (50) (50) (50) (50)

ASPIRATION, FOREIGN BODY 4 (8:0 15 (30%) 10 (20Y.)
COHGES TI OH, NOS 1 (2%)
EDEMA, NOS (2%) (2%)
HEMORRHAGE (2%) (2%)
INFLAMMATION, INTERSTITIAL CZY.> 2 (4%>
PNEUMONIA, ASPIRATION 1 (2%)
INFLAMMATION, ACUTE/CHROHIC 7 ( 14%) 2 (4%) 9 ( 18l0 4 (8%)
INFLAMMATION, FOCAL GRAHULOMATOU 11 (22%) 4 (8%) 1 ( 2%)
HYPERPLASIA, ALVEOLAR EPITHELIUM 2 ( 4%) 2 (4Y,) 3 (6%) 


ILUNG/ALVEOLI (50) (50) (50) (50)

HEMORRHAGE 1 C2X> 1 C2X> 

HEMATOPOIETIC SYSTEM 

IBONE MARROW (48) (49) (47) (47)
MYELOFIBROSIS 1 (2Y,) 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
,II HUMBER OF ANIMALS NECROPSIED 
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 
-------------------------------------------------------------------------------------------------· 

UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE HIGH DOSE 

HYPERPLASIA, GRANULOCYTIC 
HYPERPLASIA, RETICULUM CELL 
HYPOPLASIA, HEMATOPOIETIC 
HYPOPLASIA, ERYTHROID 

6 
1 

t 

( 13 Y.) 
( 2%) 

(2%) 

2 
2 
2 

(4%) 
(4%)
( 4Y.) 

3 C6Y.)
1 C2Y.) 

#SPLEEN 
FIBROSIS, FOCAL 
NECROSIS, FOCAL 
LYMPHOID DEPLETION 

(48) 

1 (2%) 
1 (2%) 

(50) 

3 (6%) 

(49) (47) 
t ( 2") 

3 (6") 

ISPLENIC CAPSULE 
HYPERPLASIA, MESOTHELIAL 

(48) (50) 
1 (2Y.) 

(49) (47) 

#SPLENIC RED PULP 
CONGESTION, NOS 
PIGMENTATION, NOS 
HEI1ATOPOIESIS 

(48) 
1 (2%) 
1 (2%) 
1 (2%) 

(50) 

1 (2%) 

(49) 

I (2ll,) 

(47) 

I C2") 

8MANDIBULAR L. NODE 
CYST, NOS 
CONGESTION, NOS 
INFLAMMATION, ACUTE/CHRONIC
INFLAMMATION, FOCAL GRANULOMATOU 
LYMPHOID DEPLETION 
ANGIECTASIS 
PLASMACYTOSIS 
ERYTHROPHAGOCYTOSIS 
HYPERPLASIA, LYMPHOID 
HEMATOPOIESIS 

(43) 
t (2~) 

It (26%) 

2 ( 5%) 
t (2~) 

t ( 2Y.) 

(38) 

2 (5Y,) 
t (3Y.) 
t (3Y.) 

3 (8%) 

(43) 
4 ( 9Y.) 

(2%) 
C2Y.l 

(37) 

3 (8l0 

2 (5%) 

1 C3Y.) 

#LYMPH HODE OF THORAX 
COHGES TIOH, NOS 
INFLAMMATION, FOCAL 
PIGMENTATION, NOS 
PLASMACYTOSIS 

GRANULOMATOU 

(43) 
t <2:0 
t C2Y.) 

(38) (43) 

2 ( 5%) 
1 (2Y.) 

( 37) 

t (3%) 

IMESENTERIC L. NODE 
COIIGES TION, NOS 
INFLAMMATION, MULTIFOCAL 
INFLAMMATION, ACUTE/CHRONIC 
INFLA~111ATION, CHRONIC FOCAL 
INFLAm1ATION, FOCAL GRANULOMATOU 
LYMPHOID DEPLETION 

(43) 

2 (5%) 
t ( 2%) 
1 (2%) 

(38) 

1 C3Y.) 
I ( 3Y.) 

(43) 
t <2%) 

t C2Y.> 

(37) 

2 ( 5%) 

IGASTRIC FUNDUS 
HYPERPLASIA, LYMPHOID 

(48) (50) (49) (48) 
1 C2%) 

I NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
M NUMBER OF ANIMALS NECROPSIED 
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 
-------------------------------------------------------------------------------------------------· 

ICOLON 
HYPERPLASIA, LYMPHOID 

ITHYMUS 
Ef1BRYONAL DUCT CYST 
HEMORRHAGE 


ITHYMIC MEDULLA 

HEMORRHAGE 

CIRCULATORY SYSTEM 

IMANDIBULAR L. NODE 
LYMPHANGIECTASIS 


ILUNG 

PERIVASCULITIS 


IHEARTI'ATRIUM 

THROMBOSIS, NOS 


ILEFT ATRIUM 

THROMBOSIS, NOS 


IMYOCARDIUM 

INFLAMMATION, GRANULOMATOUS 
DEGENERATION, NOS 


MPULMOHARY ARTERY 

MINERALIZATION 


MCAROTID ARTERY 

PERIARTERITIS 


MPULMOHARY VEIN 

THROMBUS, MURAL 


IHEPAtiC SINUSOID 

CONGESTION, NOS 


IPAHCREAS 

I!EBUBIEBUU 

I 	HUMBER OF ANIMALS WITH TISSUE 
MHUMBER OF ANIMALS NECROPSIED 

UNTREATED 
CONTROL 

(48) 

(42)
1 (2:() 

(42) 

C43)

1 (210 


(50)
1 ( 2") 

(50)
2 (4") 

(50) 
1 ( 2") 

(50) 

41 C9U> 

(50) 

(50) 

(50) 

(50) 

(41) 

VEHICLE 
CONTROL 

(48) 

(45) 

(45) 

(38) 

(50) 

(50) 

(50) 

(50) 

4' (82") 

(50) 

(50) 

(50)
1 (2") 

(50) 

(50) 

LOW DOSE HIGH DOSE 

(48) (47)
1 	(2l0 

(43) 	 (41) 

1 (2'0 

(43) 	 (41) 
1 (2") 

(43) (37) 

(50) 	 (50)
2 ( 4") 

(50) (50) 

(50) (50) 

(50) (50)
1 C2l0 

45 (90") 36 (72") 

(50) (50)
1 	(2") 

(50) 	 . (50)
1 (210 

(50) (50) 

(49) 	 (49) 
2 ( 4") 

(Ita) (48) 
'U~H 

EXAMINED MICROSCOPICALLY 
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 
-------------------------------------------------------------------------------------------------· 

UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE HIGH DOSE 

DIGESTIVE SYSTEM 

lfUPPER LIP 
IHFLA~T~TATIOH, FOCAL GRAHULOMATOU 

C50) 
I C2X) 

(50) (50) (50) 

IISALIVARY GLAND 
DILATATION/DUCTS
ATROPHY, FOCAL 

(49) 

I C2X) 

(50) 
2 (4)() 
1 (2)() 

(49) (45) 

I LIVER 
INFLAMMATION, CHRONIC FOCAL 
INFLAMMATION, FOCAL GRAHULOMATOU 
ADHESION, FIBROUS 
DEGENERATION, HOS 
DEGENERATION, CYSTIC 
LIPOIDOSIS 
CYTOPLASMIC VACUOLIZATION 
BASOPHILIC CYTO CHANGE 
EOSINOPHILIC CYTO CHANGE 
CLEAR-CELL CHANGE 

(50) 
I C2Y.) 
9 (18%) 

5 ( 10 Y.) 

I (2%) 
25 (50%) 

4 (8%) 
2 (4%) 

(50) 

9 (18r.) 
1 (2%) 

2 C4r.) 
I (2)() 
1 (2%) 

27 (54%) 
1 (2%) 
5 c 1 or.> 

(49) 

3 (6)() 

5 ClOY.) 

6 ( 12%) 
2 (4l0 

(49) 

1 ( 2:() 

4 CU> 
3 ( 6Y.) 
2 (4%) 
1 (2%) 

IILIVERICEHTRILOBULAR 
COHGES TI OH, NOS 
DEGENERATION, HOS 
NECROSIS, NOS 
NECROSIS, FOCAL 
CYTOPLASMIC VACUOLIZATION 

(50) 

2 (4)() 
I (2)() 
I (2:() 

(50) 

1 C2l0 

(49) 
1 C2Y.> 

4 (8:() 

(49) 

2 (4l0 
1 (2:() 
4 (8X) 
1 C2X) 

IILIVERIPERIPORTAL 
METAMORPHOSIS FATTY 

(50) (50) (49) (49) 
1 C2r.> 

CYTOPLASMIC VACUOLIZATION I ( 2Y.) 

ILIVERIHEPATOCYTES 
DEGENERATION, NOS 

(50) 
1 ( 2)() 

(50) (49) (49) 

IIBILE DUCT 
HYPERPLASIA,
HYPERPLASIA, 

HOS 
FOCAL 

(50) 
2 (4:0 

47 ( 94%) 

C50> 

49 (98%) 

(49) 

43 (88%) 

(49) 

32 (65:() 

IIPANCREAS 
DILATATION/DUCTS
NECROSIS, FAT 
HYPERPLASIA, MESOTHELIAL 

(48) 

1 (2)() 

(50) 
1 (2:() 

(48) 

1 C2X> 

(48) 
1 <2'0 

IIPAHCREATIC DUCT (48) (50) (48) (48) 
HYP~RTROPHY 1 HO~ 1 ~~r.~ 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
:~~ HUMBER OF ANIMALS NECROPSIED 
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 

-------------------------------------------------------------------------------------------------· 
UNTREATED VEHICLE 
CONTROL CONTROL 

#PANCREATIC ACINUS 	 (48) (50)
ATROPHY, FOCAL 	 20 C42:C> 10 (20)()
ATROPHY, DIFFUSE 1 (2'0 

#ESOPHAGUS (50) (50)
PENETRATING WOUND 
DILATATION, HOS 
INFLAMMATION, ACUTE/CHRONIC 


IESOPHAGEAL MUCOUS ME (50) C50)

HERNIA, NOS 1 (2'0 

IPERIESOPHAGEAL TISSU C50> (50)
INFLAMMATION, ACUTE DIFFUSE 1 ( 2:C) 

#STOMACH C48) (50)
ADHESION, NOS 
HYPERKERATOSIS 1 C2X> 

IGASTRIC MUCOSA (48) (50)
INFLAMMATION, ACUTE/CHRONIC 1 (2") 


IGASTRIC CARDIAC GLAH (48) (50)

ULCER, FOCAL 
ULCER, CHRONIC 
DYSPLASIA, NOS 


IGASTRIC SUBMUCOSA (48) (50)

EDEMA, HOS 1 (2)() 


ICARDIAC STOMACH (48) (50)

EPIDERMAL INCLUSION CYST 	 1 (2)()
INFLAMMATION, ACUTE/CHRONIC 	 1 (2)()
ULCER, CHRONIC 
HYPERPLASIA, EPITHELIAL 	 1 (2")
HYPERKERATOSIS 
ACANTHOSIS 
DYSPLASIA, HOS 


IGASTRIC FUNDUS (48) (50)

ULCER, FOCAL 1 ( 2") 

IDUODEHAL MUCOSA (46) (50)
HyPERPLASIA. FOCAL 1 wo 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
M HUMBER OF ANIMALS NECROPSIED 

LOW DOSE 

(48)
8 (17)() 

(49) 

1 ( 2:C) 

(49) 

(49) 

(49) 
1 C2X) 

(49) 

(49) 

(49) 

(49) 

1 	(2'0 

(2") 
(2") 

(49) 

(47) 

HIGH DOSE 

(48)
9 (19)() 

(50) 
1 (2)() 

1 (2)() 

(50) 

(50) 

(48) 

(48) 

(48) 
1 C2'0 
1 t2") 
1 (2)() 

(48) 

(48) 

1 (2'0 

(48) 

(46) 
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 

-------------------------------------------------------------------------------------------------· 
UNTREATED 
CONTROL 

VEHICLE 
CONTROL LOW DOSE H.IGH DOSE 

IDUODENAL SUBMUCOSA 
INFLAMMATION, ACUTE,CHRONIC 

IJEJUNUM 
EMBRYONAL REST 

#COLON 
NEMATODIASIS 
PARASITISM 

ICOLONIC SUBMUCOSA 
INFLAMMATION, FOCAL GRANULOMATOU 

(46) 

(46) 

(48) 

2 C4X> 

(48)
1 (2") 

(50) 
1 ( 2") 

(50) 

(48)
2 (4") 

(48) 

(47) 

(47) 

(48) 

2 ( 4") 

(48) 

(46) 

(46)
1 C2X) 

(47) 

2 ( 4X) 

(47) 

URINARY SYSTEM 

IKIDNEY 
MINERALIZATION 
HYDRONEPHROSIS 
CONGESTION, PASSIVE 
NEPHROPATHY 

IKIDNEY,CORTEX
MINERALIZATION 
CYST, NOS 
MULTIPLE CYSTS 
NEPHROPATHY 

(50) 

46 ( 92") 

(50) 

(50) 
1 (2") 

42 (84") 

(50) 
1 (2") 

(49) 

1 ( 2X) 
44 (90") 

(49) 

1 (2")
1 (2")
2 C4X > 

(50) 

C2X) 

43 C8U) 

(50) 

3 (6)0 
1 (2") 

IKIDNEY/TUBULE
ECTOPIA 
MINERALIZATION 
PIGMENTATION, NOS 

IKIDNEY,PELVIS
INFLAMMATION, ACUTE,CHRONIC
HYPERPLASIA, EPITHELIAL 

IURINARY BLADDER 
INFLAMMATION ACTIVE CHRONIC 
INFLAMMATION, ACUTE,CHRONIC
INFLAMMATION, CHRONIC 
HYPERPLASIA, EPITHELIAL 

(50) 
1 (2") 

2 (4") 

(50) 
1 (2") 

(48) 
1 (2") 

(50) 

(50) 

1 (2") 

(48) 

1 (2") 

1 (2") 

(49) 

(49) 

1 C2X> 

(46) 

1 (2") 

(50) 

1 C2X > 
3 ( 6") 

(50) 

(45) 

ENDOCRINE SYSTEM 

IPITUITARY 
EMBRYONAL DUCT CYST 

(49) (50) 
1 (210 

(42) (47) 

I 
M 

NUMBER 
NUMBER 

OF 
OF 

ANIMALS 
ANIMALS 

WITH TISSUE 
NECROPSIED 

EXAMINED MICROSCOPICALLY 
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 
-------------------------------------------------------------------------------------------------· 

UNTREATED 
CONTROL 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

HEMORRHAGE 
HYPERPLASIA, FOCAL 

1 
6 

(2l0
( 12%) 1 (2%) 3 (7%) 4 ( 9%) 

IANTERIOR PITUITARY 
EMBRYONAL DUCT CYST 
CYST, NOS 
MULTIPLE CYSTS 
CONGESTION, NOS 
liEMORRHAGE 

(49) (50) 
1 (2l0 

1 (2:() 

(42) 

1 (2:() 

(47) 
2 ( 4:<) 
I (2%) 
1 (2%) 

HYPERTROPHY, FOCAL 1 (2:() 2 (5:() 

IPITUITARY CELL 
HYPERTROPHY, FOCAL 

(49) (50) <42) (47) 
1 (2%) 

IADRENAL CORTEX 
CONGESTION, NOS 
DEGENERATION, NOS 
LIPOIDOSIS 

(49) 
1 (2%) 

1 (2%) 

(49) 

2 ( 4%) 

(49) 

4 (8%) 

(49) 

1 (2%)
2 ( 4%) 

IZONA FASCICULATA 
NECROSIS, FOCAL 
LIPOIDOSIS 
HYPERPLASIA, FOCAL 

(49) 

2 (4%) 

(49) (49) 
I (2%) 

I (2%) 

(49) 

IADRENAL MEDULLA 
CYST, NOS 
HYPERPLASIA, FOCAL 

(49) 

6 ( 12:<) 

(49) 

3 (6:() 

(49) 

4 (8)0 

(49) 
1 (2l0 
3 (6l0 

ITHYROID 
EMBRYONAL DUCT CYST 
FOLLICULAR CYST, NOS 
HYPERPLASIA, C-CELL 
HYPERPLASIA, FOLLICULAR-CELL 

(49) 

1 (2%) 
21 (43%) 

(50) 

1 (2:() 
21 <42%)

1 (2%) 

(49) 
I (2%) 
6 ( 12%) 

20 (41%) 

(43) 
1 (2%) 

22 (51%) 

ITHYROID FOLLICLE 
HYPERPLASIA, CYSTIC 

(49) (50) 
1 (2%) 

(49) (43) 

IPARATHYROID 
HYPERPLASIA,
HYPERPLASIA, 

HOS 
FOCAL 

( 41) 
2 ( 5%) 
3 (7:() 

(39) 
1 (3%) 

( 41) 
1 (2%) 
1 (2)0 

(40) 

IPAHCREATIC ISLETS 
HYPERPLASIA, FOCAL 

(48) (50) (48) (48) 
1 (2:() 

-------------------------------------------------------------------------------------------------· 
REPRODUCTIVE SYSTEM 

MMAMMARY GLAND (50) (50) (50) (50)
DILATATIOIUDUCTS 4 (8%) 11 (22%) 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
M HUMBER OF ANIMALS NECROPSIED 
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 
------------------------------------------------------------------~----·--------------------------· 

UITREATED 
CONTROL 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

MULTIPLE CYSTS 
CYSTIC DUCTS 
HEMORRHAGE 
HYPERPLASIA, CYSTIC 

t 

t 

(2") 

u:o 
t 
1 

(2:0 
(2)C) 

2 (4!C) 

1 
t 

(2") 
(2)() 

IIMAMMARY ACINUS 
HYPERPLASIA,
HYPERPLASIA,
HYPERPLASIA, 

NOS 
FOCAL 
CYSTIC 

(50) 

t CU) 
a c 1u> 

(50) 

15 (30") 

(50) 
t CU) 

5 (10") 

IIPREPUTIAL GLAND 
INFLAMMATION,
INFLAMMATION, 

CHRONIC 
CHRONIC 

FOCAL 
DIFFUSE 

(50) 

t u:o 
(50) (50) 

1 CU) 
(50) 

IPROSTATE 
INFLAMMATION, ACUTE DIFFUSE 
INFLAMMATION, ACUTE/CHRONIC
ATROPHY, FOCAL 

(49) 
1 ( 2")
6 ( tZ:C) 
t (Z:C) 

C4a> 

3 CU) 

(49) 

2 (4'0 
t (2") 

MSEMINAL VESICLE 
INFLAMMATION,
DEGENERATION, 

CHRONIC 
NOS 

FOCAL 
(50) (50) 

t ( 2")
t (2:() 

(50) (50) 

IT ESTIS 
MINERALIZATION 

(50) (50) (50) 

HEMORRHAGIC CYST 
INFLAMMATION, FOCAL GRANULOMATOU 
DEGENERATION, NOS 
ATROPHY, HOS 
HYPERPLASIA, INTERSTITIAL CELL 

1 ( 2:C) 
1 ( 2")
a ctu> 

1 

9 

( 2") 

CtU) 5 (tO") 6 (12:() 

ITESTIS/TUBULE
MINERALIZATION 
DEGENERATION, NOS 
ATROPHY, FOCAL 
ATROPHY, DIFFUSE 

(50) 

44 can> 
1 (2:() 
2 ( 4") 

(50) 

41 Ca2'0 
1 C2!C) 

(49) 
t (2") 

40 ca2:C) 
4 CU> 

(50) 

39 C7U) 

NERVOUS SYSTEM 

IBRAIN.IMENINGES 
MINERALIZATION 
HEMATOMA, ORGANIZED 

(50) (50) (50) 

t ( 2:C) 

(50) 
t (2") 

ICEREBRUM 
MINERALIZATION 

(50) (50) (50) (50) 
1 <?!(} 

I HUMBER ·OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
,II HUMBER OF ANIMALS NECROPSIED 
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--------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------

TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 

UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE HIGH DOSE 

HEMORRHAGE 1 C2X> 
ATROPHY, PRESSURE 1 C2X> 1 C2X> 

IBRAIN 
HEt10RRHAGE 
NECROSIS, HEMORRHAGIC 

C50> (50) 
1 C2X> 

(50) 

1 C2X) 

(50) 

IMEDULLA OBLONGATA 
HE~10RRHAGE 

(50) 
1 (2X> 

(50) (50) (50) 

SPECIAL SENSE ORGANS 

MEYE ANTERIOR CHAMBER (50) (50) (50) (50)
HEMORRHAGE 1 C2X) 

MEYE POSTERIOR CHAMBE (50) (50) C50> (50)
HEMORRHAGE 1 (2") 

MEYE/CORHEA (50) (50) (50) (50)
DEGENERATION, NOS 1 (2X> 

MEYE/IRIS C50> (50) (50) (50) 
INFLAM~IATION, ACUTE/CHRONIC 1 C2X> 1 C2X> 

MEYE/RETINA (50) (50) (50) (50)
DEGENERATION, NOS 6 C12X > 5 C10X> 1 (2%) 2 (4%)
ATROPHY, NOS 2 C4X)
ATROPHY, FOCAL 3 (6Y,) 1 (2") 2 C4X> 
ATROPHY, DIFFUSE 1 (2") 

NEVE/CRYSTALLINE LENS (50) (50) (50) (50)
CATARACT 6 ( 12X) 5 ( 1 0") 2 (4l0 2 (4") 

MUSCULOSKELETAL SYSTEM 

MCARTILAGE,NOS (50) (50) (50) (50)
ECTOPIA 1 (2") 

'BODY CAVITIES 

MMEDIASTIHUM (50) (50) (50) (50)
FOREIGN BODY, NOS 2 ( 4X) 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
M HUMBER OF ANIMALS NECROPSIED 

Chlorobenzene 124 



TABLE Ct. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 
-------------------------------------------------------------------------------------------------· 

IHFLAMt1ATIOH, ACUTE 

*MEDIASTINAL PLEURA 
IHFLAMMATIOH, ACUTE FIBRINOUS 

*EPICARDIUM 
INFLAMMATION, ACUTE FIBRINOUS 
INFLAMMATION, ACUTE/CHRONIC
HYPERPLASIA, FOCAL 

MMESEHTERY 
IHFLAMMATIOH, GRANULOMATOUS 
IHFLAMMATIOH, FOCAL GRAHULOMATOU 

UNTREATED 
CONTROL 

(50) 

(50) 

(50) 

1 C2Y.> 

VEHICLE 
CONTROL 

1 (2Y.) 

(50) 

(50) 

1 C2Y.) 

(50) 

LOW DOSE 

(50) 

(50) 

(50) 
1 (2Y.>
1 (2Y.) 

HIGH DOSE 

(50) 
1 (2Y.) 

(50) 
1 (2Y.) 

1 C2Y.> 

(50) 

ALL OTHER SYSTEMS 

MMUL TIPLE ORGANS 
MIHERALIZATIOH 
DEGENERATION, HOS 

(50) 
1 (2Y.> 

(50) 

1 C2Y.> 

(50) (50) 

SPECIAL MORPHOLOGY SUMMARY 

AUTO/HECROPSY/HISTO PERF 

I NUMBER OF ANIMALS WITH TISSUE* HUMBER OF ANIMALS NECROPSIED 
EXAMINED MICROSCOPICALLY 
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TABLE C2. 


SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS ADMINISTERED 

CHLOROBENZENE IN CORN OIL BY GAVAGE 


-------------------------------------------------------------------------------------------------· 

UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE HIGH DOSE 

ANIMALS 
ANIMALS 

INITIALLY 
MISSING 

IN STUDY 50 
1 

50 50 50 

ANIMALS 
ANIMALS 

NECROPSIED 
EXAMINED HISTOPATHOLOGICALLY 

49 
49 

50 
50 

50 
50 

50 
50 

-------------------------------------------------------------------------------------------------· 
INTEGUMENTARY SYSTEM 

MSKIN (49) (50) (50) (50)
HYPERKERATOSIS t CU> 

MSUBCUT TISSUE C49l (50) C50) (50)
INFLAMMATION, ACUTE NECROTIZING 1 CU>
INFLAMMATION, FOCAL GRAHULOMATOU 1 ( 2:() 1 (2%) 

-------------------------------------------------------------------------------------------------· 
RESPIRATORY SYSTEM 

ITRACHEA ( 47) C49) (49) (ft9)
INFLAMMATION, ACUTE/CHRONIC 1 (210
HYPERPLASIA, EPITHELIAL 1 <2%) 

ITRACHEAL SUBMUCOSA C47> (49) Clt9l (ft9)
INFLAMMATION, ACUTEICHROHIC 1 ( 2") 

ILUHG C49l C49) (50) (50)
ASPIRATION, FOREIGN BODY 5 (10") 9 (18")
COHOES TI OH, HOS 1 C?X l 
EDEMA, NOS 1 (2%) 
HEMORRHAGE 1 (2%)
INFLAMMATION, INTERSTITIAL (2%)
PNEUMONIA, ASPIRATION (21()
LOBAR PNEUMONIA, ACUTE (210
INFLAMMATION, ACUTE FOCAL 2 (4") 1 (2%)
INFLAMMATION, ACUTE DIFFUSE f (2%)
INFLAr111ATION, ACUTEICHROHIC 2 C4Xl (2:() 7 Cf4"> 11 (22%)
PNEUMONIA INTERSTITIAL CHRONIC (2:() 
INFLAMMATION, GRANULOMATOUS 1 C2Xl 
GRANULOMA, NOS 1 (2:() 1 (?);) 
INFLAMMATION, FOCAL GRAHULOMATOU 14 C29%) a C1U) 2 (ft")
HYPERPLASIA, ALVEOLAR EPITHEliUM 1 C?Y.l 1 C?Y.> 1 (2%) 2 ,,0 

I HUMBER OF ANIMAlS WITH TISSUE EXAMINED MICROSCOPICALLY 
M HUMBER OF ANIMALS NECROPSIED 
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 
-------------------------------------------------------------------------------------------------· 

UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE HIGH DOSE 

EOSINOPHILIC GRANULOMA 1 C2Y.> 

HEMATOPOIETIC SYSTEM 

tiBOHE MARROW (48) (48) (49) (50)
HYPERPLASIA, HEMATOPOIETIC 1 (2Y.) 
liYPERPLASIA, GRANULOCYTIC 3 C6X) 2 (4'0
HYPERPLASIA, EOS IHOPHIL lC 1 (2Y,)
HYPERPLASIA, RETICULUM CELL 4 C8Y.> 2 ( 4") 6 ( 12'0 
HYPOPLASIA, HEMATOPOIETIC 1 (2Y.) 

IISPLEEH (49) (50) (50) (50)
INFLAMMATION, FOCAL GRAHULOMATOU 2 C4Y.> 1 ( 2Y.) 
LYMPHOID DEPLETION 1 C2"> 
HYPERPLASIA, RETICULUM CELL 1 C2Y.> 


IISPLEHIC RED PULP ( 49) (50) (50) (50) 

PIGMENTATION, NOS 14 C29X> 1 (2l0 1 C2Y.)
HEMATOPOIESIS 1 (2Y,) 

!!MANDIBULAR L. NODE ( 47> (45) (40) (40)
CONGESTION, NOS 11 C23Y.) 2 C5Y.)
INFLAMMATION, FOCAL GRANULOMATOU 1 ( 3'0 1 C3Y.> 
PIGMENTATION, NOS 1 C2Y.)
HISTIOCYTOSIS 1 (3") 1 (3")
PLASMACYTOSIS 1 C2Y.)
HYPERPLASIA, RETICULUM CELL 3 C7Y.) 1 ( 3Y.)
HYPERPLASIA, LYMPHOID 1 C3Y.) 

#LYMPH NODE OF THORAX (47) C45) C40> (40)
CONGESTION, NOS 1 C3Y.)
HEMORRHAGE 1 (3Y,) 
INFLAM~ATION, FOCAL GRANULOMATOU 1 C2Y.> (3")
LYMPHOID DEPLETION (3'0
HYPERPLASIA, RETICULUM CELL 1 C2Y.> C3Y.) 

IIPAHCREATIC L.HODE (47) C45) (40) (40)
INFLAMMATION, FOCAL GRAHULOMATOU 1 (3Y.) 


#MESENTERIC L. NODE (47) (45) (40) (40)

INFLAMMATION, MULTIFOCAL 1 C3Y.)
INFLAMMATION, CHRONIC FOCAL 1 (2Y.) 
HYPERPLASIA, RETICULUM CELL 1 C2Y.> 

IIREHAL LYMPH HODE (47) (45) (40) (40) 

INFbAMMATIQ~z A~UT~ 1 {~Y,) 


• HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
~ HUMBER OF ANIMALS NECROPSIED 
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--------------------------------------------------------------------------------------------------
TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 

UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE HIGH DOSE 

GRANULOMA, NOS 
INFLAMMATION, FOCAL GRAHULOMATOU 

2 (5:0 
1 (3l0 

II FEMUR 
HYPERPLASIA, RETICULUM CELL 

(49) (50) (50) (50) 
1 <2'0 

IPEYER'S PATCH 
HYPERPLASIA, LYMPHOID 

(48) (48) (48) 
1 (2~) 

(50) 

UHYMUS 
HEMORRHAGE 
NECROSIS, II OS 
NECROSIS, DIFFUSE 
LYMPHOID DEPLETION 

(46) (45) 

1 (2~) 

1 (2~) 

(46) (48) 
1 (2") 

1 ( 2") 

ITHYMIC CORTEX 
LYMPHOID DEPLETION 

(46) (45) 
1 (2~) 

(46)
2 (4~) 

(48) 

IPANCREATIC ISLETS 
HYPERPLASIA, EOSINOPHILIC 

(46) (.50) (49) (49) 
1 (2") 

CIRCULATORY SYSTEM 

IRIGHT ATRIUM 
EMBRYONAL REST 

(49) 
1 <2") 

(50) (50) (50) 

IMYOCAROIUM 
INFLAMr1ATION,
DEGENERATION, 

ACUTE/CHRONIC
NOS 

(49) 

36 <73") 

(50) 

22 (44") 

(50) 
1 (2") 

32 (64") 

(50) 

39 (78") 

~!CORONARY ARTERY 
INFLAMMATION, CHRONIC FOCAL 

(49) 
I C2"l 

(50) (50) (50) 

IHEPATIC SINUSOID 
CONGESTION, NOS 

( 4 9) 
1 <2%) 

(50) (50) 
2 (4") 

(50) 

DIGESTIVE SYSTEM 

*MUCOSA OF TONGUE 
HYPERKERATOSIS 
ACANTHOSIS 

(49) 
1 (2") 
1 (2") 

<50) (50) (50) 

I LIVER 
CO~IGESTIOH, NOS 

Ut9l (50) (50) (50) 
I (2") 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
* HUMBER OF ANIMALS NECROPSIED 
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 
-------------------------------------------------------------------------------------------------· 

UNTREATED 
CONTROL 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

INFLAMMATION, ACUTE/CHRONIC
INFLAMMATION, FOCAL GRANULOMATOU 
DEGENERATION, CYSTIC 
tfECROSIS, FOCAL 
CYTOPLASMIC CHANGE, HOS 
CYTOPLASMIC VACUOLIZATION 
BASOPHILIC CYTO CHANGE 
FOCAL CELLULAR CHANGE 
EOSINOPHILIC CYTO CHANGE 
CLEAR-CELL CHANGE 
AHGIECTASIS 

1 C2:V.)
23 (47:V.) 

3 (6X) 

38 (78:V.) 

1 C2:V.> 
3 (6:Y,) 

21 

27 

(42:V.) 

(54)'.) 

C2Y.) 
(2:() 

11 
1 

18 

( 22Y.)
(2)() 

(36Y.) 

11 
2 
5 
2 
1 

10 
1 

2 
1 

C22:V.> 
( 4%)
(10)() 
(4)() 
(2)() 
C20:V.> 
C2X) 

(4l0 
C2l0 

ILIVER/CENTRILOBULAR
CONGESTION, NOS 
CONGESTION, ACUTE 
CONGESTION, PASSIVE 
DEGENERATION, HOS 
NECROSIS, FOCAL 

(49) (50) 
1 (2:() 
1 (2:() 

1 (2:() 

(50) 

1 (2)() 

(50) 

1 C2Y.) 

2 (4)() 

ILIVER/PERIPORTAL
INFLAMMATION, ACUTE/CHRONIC
CYTOPLASMIC VACUOLIZATION 

(49) (50) (50) (50)
1 C2Y.) 
1 (2)() 

IBILE DUCT 
HYPERPLASIA, FOCAL 

(49) 
11 (22)'.) 

(50) 
20 (40:() 

(50) 
16 ( 32)'.) 

IPAHCREAS 
DILATATION/DUCTS 

(46) (50) (49) 
1 (2)'.) 

IPANCREATIC 
MULTIPLE 

DUCT 
CYSTS 

(46) 
1 C2:V.) 

(50) (49) (49) 

IPANCREATIC ACINUS 
NUCLEAR ENLARGEMENT 
CYT0~1EGALY 
ATROPIIY, FOCAL 
ATROPHY, DIFFUSE 

(46) 

9 (20~0 

(50) 

6 (12%)
1 (2%) 

(49) 
1 (2)() 
1 (2:Y,) 
5 (10Y.) 

(49) 

5 (10)() 

I ESOPHAGUS 
PENETRATING WOUND 
DILATATION, NOS 
NECROSIS, FOCAL 

(49) (50) 
2 (4:() 
2 (4:() 
1 C 2X) 

(50) 

1 C2Y.) 

(50) 

1 (2)() 

IESOPHAGEAL MUCOUS 
NECROSIS, FOCAL 

ME (49) (50) 
1 (2)() 

(50) (50) 

I 
M 

HUMBER 
HUMBER 

OF 
OF 

ANIMALS 
ANIMALS 

WITH TISSUE 
NECROPSIED 

EXAMINED MICROSCOPICALLY 
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 
-------------------------------------------------------------------------------------------------· 

UNTREATED 
CONTROL 

VEHICLE 
CONTROL LOWDDSE HIGH DOSE 

IPERIESOPHAGEAL TISSU 
INFLAMMATION, ACUTE NECROTIZING 
INFLAMMATION, ACUTE/CHRONIC
INFLAMMATION, FOCAL GRANULOMATOU 

IGASTRIC MUCOSA 
NECROSIS, FOCAL 

IGASTRIC SUBMUCOSA 
EPIDERMAL INCLUSION CYST 

ICARDIAC STOMACH 
ULCER, FOCAL 

ICOLON 
PARASITISM 

(ft9) 

1 (2)0 

(ft9) 

(ft9) 

(49) 

(48) 
1 (2'0 

(50) 

1 ( 2:<) 

(50) 

(50) 

(50)
1 ( 2%) 

(50) 

(50) 

(49) 
1 ( 2%) 

C49)
1 ( 2%) 

(ft9) 

(47) 

(50)
1 (2)0 

1 ( 2%) 

(50) 

(50) 

(50) 

(50) 
1 ( 2Y.) 

URINARY SYSTEM 

IKIDNEY 
INFLAMMATION, CHRONIC FOCAL 
NEPHROPATHY 
HYPERPLASIA, TUBULAR CELL 

IKIDNEYI'CORTEX 
MULTIPLE CYSTS 

IKIDHEYI'MEDULLA 
MINERALIZATION 
CYST, NOS 

IKIDNEY.fTUBULE 
DEGENERATION, NOS 
PIGMENTATION, NOS 

IKIDNEY/PELYIS
MINERALIZATION 

IU.BLADDER/SUBMUCOSA
INFLAMMATION, ACUTE/CHRONIC 

(49) 

30 (6 1%) 
1 C2X> 

U9) 

(49)
1 (2)0 

(49) 

2 C 4X) 

(49) 

(45) 

(50) 
1 C2%) 
7 C14X> 

(50) 

(50) 
1 (2'0 

(50) 

(50) 

(47) 

(50) 

18 ( 36X) 

(50) 

(50) 

1 (2%) 

(50) 
f ( 2%)
1 (2)0 

(50) 
3 ( 6%) 

(46) 

(50) 

30 (60%) 

(50)
1 (210 

(50) 

(50) 

4 (8%) 

(50) 

(48) 
1 C2X > 

ENDOCRINE SYSTEM 

IPITUITARY 
EMBRYONAL DUCT CYST 

(48) C46> (46) (43) 
2 (51() 

:1 HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
M NUMBER OF ANIMALS NECROPSIED 

Chlorobenzene 130 



TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 
·------------------------------------------------------------------------------------------------· 

UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE HIGH DOSE 

HYPERPLASIA, FOCAL 1 C2l0 4 ( 9%) 2 C4Y.> 2 (5%) 

8AHTERIOR PITUITARY 
EMBRYONAL DUCT CYST 
CYST, HOS 
HEMORRBAGIC CYST 
HEMORRHAGE, CBROHIC 
DEGENERATION, CYSTIC 
CHOLESTEROL DEPOSIT 

C48> 

1 (2%) 

(46) 

(2Y.)
(2Y.) 

1 (2%) 

(46) 

1 (2%) 

(43) 
7 ( 16l0 

(2%) 

1 (2%) 

IADREHAL 
PIGMEHTATIOH, HOS 

(49)
1 C2%) 

(49) ( 4 9) (49) 

IADREHAL CORTEX 
DEGENERATION, HOS 
NECROSIS, FOCAL 
NECROSIS, DIFFUSE 
METAMORPHOSIS FATTY 
LIPOIDOSIS 
HYPERPLASIA, FOCAL 

C49)
1 (2%) 

8 (16%) 

(49) 

2 ( 4%) 

1 (2%) 

(49) 

2 ( 4Y.) 

(49) 

3 (6%) 
1 (2%) 

4 (8%) 

8ZOHA FASCICULATA 
COHGESTIOII, HOS 
NECROSIS, FOCAL 
LIPOIDOSIS 
HYPERTROPHY, FOCAL 

(49) 

1 ( 2:0 

(49) 

1 (2Y.) 

(49) 
1 (2%) 
1 (2%) 
2 C4Y.) 

(49) 

IZOIIA RETICULARIS 
NECROSIS, FOCAL 
NUCLEAR ENLARGEMENT 

(49) (49) (49) 
1 (2%) 

(49) 

1 (2%) 

IADREHAL MEDULLA 
HYPERPLASIA, FOCAL 
AHGIECTASIS 

(49)
3 C6%) 

(49) 
4 (8Y.) 
1 (2%) 

Ut9 > 
2 (4%) 

(49)
2 (4%) 

ITHYROID 
EMSRYOHAL DUCT CYST 
FOLLICULAR CYST, HOS 
ATROPHY, NOS 
HYPERPLASIA, C-CELL 

(49) 

33 (67%) 

( 4 9) 
1 (2:0 
1 (2%) 

16 (33%) 

(49) 

2 ( 4Y.) 

20 (400 

(49) 

2 ( 4Y.) 
1 (2Y.)

19 (39Y.) 

ITHYROID CAPSULE 
INFLAMMATION, FOCAL GRAHULOMATOU 

(49) ( 4 9) Ut9 > (49) 
1 (2Y.) 

IPAHCREATIC ISLETS 
HYPERPLASIA, FOCAL 

(46) (50) (49) 
1 (2%) 

( 4 9) 
2 (4%) 

I HUMBER OF AHIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
.M HUMBER OF ANIMALS NECROPSIED 
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 
-------------------------------------------------------------------------------------------------· 

UNTREATED VEHICLE 
CONTROL CONTROL 

REPRODUCTIVE SYSTEM 

MMAMMARY GLAND (49) (50) 
DILATA TIONI'DUCTS 1 (2'0 16 (32l0
CYST, HOS 2 (4'0 1 ( 2") 
~IUL TIPLE CYSTS 


IIMAMMARY ACINUS (49) (50)

DILATATION, HOS 3 (6:() 
HYPERPLASIA, FOCAL 1 (2") 3 c6:o 
HYPERPLASIA, CYSTIC 26 (53") 2 ( 4") 

MCLITORAL GLAND (49) (50)
CYST, HOS 

IUTERUS (49) (50)
DILATATION, HOS 5 C tUX) 1 (2")
HEMORRHAGE 


ICERVICAL MUCOUS MEMB (49) (50)

HYPERPLASIA, FOCAL 


IUTERUSI'EHDOMETRIUM (49) (50)

INFLAMMATION, ACUTEI'CHROHIC 1 ( 2")
FIBROSIS, MULTIFOCAL 
FIBROSIS, DIFFUSE 1 (2")
HYPERPLASIA, FOCAL 1 (2'0
HYPERPLASIA, CYSTIC 14 C29") 14 C2&X> 

IEHDOMETRIAL GLAND (49) (50)
CYST, HOS 1 (2")
MULTIPLE CYSTS 2 ( 4") 


IOVARYI'PAROVARIAH (49) (50)

INFLAMMATION, GRANULOMATOUS 


IOVARY (49) (50)

FOLLICULAR CYST, NOS 2 (4") 1 (2")
CORPUS LUTEUM CYST 1 (2")
CYSTIC DUCTS 
PAROVARIAN CYST 2 (4") 7 ( 14")
HEMORRHAGIC CYST 
INFLAMMATION, FOCAL GRAHULOMATOU 
ATROPHY, SEHIL E 5 ( 1 0") 

• HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
M HUMBER OF ANIMALS NECROPSIED 

LOW DOSE 

(50) 
tO C20l0 

1 ( 2") 

(50) 

10 (20") 

(50) 
1 ( 2") 

(49) 
7 ( 14:0 

(49) 
1 (2'0 

(49) 

3 (6") 

t (2") 
6 ( t 2") 

(49) 

t ( 2") 

(49) 
1 ( 2") 

(49) 

3 ( 6") 


1 (2") 
t (2")
1 (2") 
t (2l0 
2 (410 

HIGH DOSE 

(50) 
4 CU) 

(50) 

19 ( 38'0 

(50) 

(50) 
6 ( 12'0 
1 (2") 

(50) 

(50) 

10 (20X) 

(50) 

2 (4") 

(50) 

(50) 
1 ( 2") 
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 
-------------------------------------------------------------------------------------------------· 

IMESOVARIUM 
NECROSIS, FAT 


IOVARY/FOLLICLE

MULTIPLE CYSTS 

NERVOUS SYSTEM 


ILATERAL VENTRICLE 

HYDROCEPHALUS, HOS 


ICEREBRUM 

COMPRESSION 
HEMORRHAGE 
ATROPHY, PRESSURE 


IBRAIN 

HYDROCEPHALUS, NOS 
ATROPHY, PRESSURE 


IBRAIN/THALAMUS

HEMORRHAGE 


IMEDULLA OBLONGATA 

HEMORRHAGE 

SPECIAL SEHSE ORGAHS 

IIEYE/RETIHA
DEGENERATION, HOS 
ATROPHY, HOS 
ATROPHY, FOCAL 
ATROPHY, DIFFUSE 


*EYE/CRYSTALLINE LENS 

CATARACT 

'MUSCULOSKELETAL SYSTEM 

II FEMUR 
OSTEOSCLEROSIS 

I HUMBER OF ANIMALS WITH TISSUE 
II HUMBER OF ANIMALS NECROPSIED 

UNTREATED 
CONTROL 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

(49) (50) (49) (50)
1 (2l0 

(49) (50) (49) (50) 
1 CU) 

(49) 
2 (4l0 

(50) (50) (50) 

(49) (50) (50) 
1 (2~) 

(50) 

1 (2'() 
8 (16~) 2 (4~) 2 (4~) 

(49) (50)
2 (4~) 

(50) (50) 

1 (2~) 

(49) (50) (50) (50) 
1 (2~) 

(49) 
1 (2Y.) 

(50) (50) (50) 

( 4 9) 
3 C6Y.) 
1 (2~) 

(50)
1 (2~) 

(50) 
3 ( 6~) 

(50) 
3 CU)
1 (2~) 

1 (2~) 
1 (2~) 1 (2~) 

1 (2~) 
1 (2%) 

2 (4~) 

(49) 
3 (6%) 

(50) 
1 C2Y.) 

(50)
2 (4~) 

(50)
2 (4~) 

(49) 
' (2%) 

(50) 
3 (6%) 

(50)
2 ( 4~) 

(50) 
3 wq 

EXAMINED MICROSCOPICALLY 
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 
---------------------------------------------------------------------------------·----------------

UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE HIGH DOSE 

BODY CAVITIES 

IIMEDIASTitlUM (49) (50) (50) (50)
FOREIGN BODY, NOS 1 (2")
EDEMA, NOS 1 (2")
INFLAMMATION, ACUTE FOCAL I {2"> 


II PLEURA (49) (50) (50) (50)

INFLAMMATION, ACUTE 1 (2") 


IIMEDIASTIHAL PLEURA (49) (50) (50) (50)

INFLAMMATION, ACUTE 4 (8") 1 (2")
IHFLAMMA TION, ACUTE DIFFUSE 1 (2")
INFLAMMATION, ACUTE FIBRINOUS 1 (2") 1 (2") 1 ( 2")
IHFLAMMA TION, ACUTE/CHRONIC 1 (2") 1 (2") 


IIPERICARDIUM (49) (50) (50) (50)

INFLAMMATION, ACUTE I (2")
INFLAMMATION, ACUTE DIFFUSE I (2") 
IHFLA~IMATIOH, ACUTE FIBRINOUS 1 <2") 1 (2") 


IIEPICARDIUM (49) (50) (50) (50)

INFLAMMATION, ACUTE I (2")
IHFLAMMATIOH, ACUTE DIFFUSE 1 (2")
IHFLAMMATIOH, ACUTE FIBRINOUS 1 (2") 1 <2") 


IIMESEHTERY (49) (50) (50) (50) 

INFLAMMATION, GRANULOMATOUS t CZX> 
INFLAMMATION, FOCAL GRAHULOMATOU 1 (2") 3 CU> 
NECROSIS, FAT I (2:0 

-------------------------------------------------------------------------------------------------· 
All OTHER SYSTEMS 

IIMULTIPLE ORGANS (49) (50) (50) (50)
MINERALIZATION 1 (2") 

SPECIAL MORPHOLOGY SUMMARY 

HO LESION REPORTED 
ANIMAL MISSIHGI'HO NECROPSY 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
II HUMBER OF ANIMALS NECROPSIED 
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APPENDIX D 

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC 

LESIONS IN MICE ADMINISTERED CHLOROBENZENE IN 


CORN OIL BY GAVAGE 
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--------------------------------------------------------------------------------------------------

TABLE 01. 


SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE ADMINISTERED 

CHLOROBENZENE IN CORN OIL BY GAVAGE 


UNTREATED 
CONTROL 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

ANIMALS 
ANIMALS 
ANHlALS 

INITIALLY IN STUDY 
NECROPSIED 
EXAMINED HISTOPATHtnOGICALL Y 

50 
50 
50 

50 
50 
so 

50 
50 
50 

50 
50 
50 

INTEGUMENTARY SYSTEM 

IISKIN 
INFLAMMATION, ACUTE 
INFLAMMATION, ACUTE FOCAL 
INFLAMMATION, ACUTE DIFFUSE 
INFLAMMATION, ACUTE/CHRONIC
EROSION 
FIBROSIS, FOCAL 
FIBROSIS, MULTIFOCAL 
PARASITISM 
HYPERPLASIA, EPITHELIAL 

IISUBCUT TISSUE 
ABSCESS, CHRONIC 
INFLAMMATION, FOCAL GRAHULOMATOU 
FIBROSIS, FOCAL 
NECROSIS, FOCAL 
tiECROSIS, FAT 

(50) 

1 ( 2") 

(50> 
1 (2~) 

1 C2~> 

(50) 

(2~) 
(2") 

(2") 
(2~) 

1 (2~) 

(50) 

1 ( 2") 

1 (2") 

(SO) 
1 (2~) 

1 (2") 

1 (2") 

(50) 
1 (2~) 

(50) 

1 (2~) 

(50) 

1 ( 2%) 

RESPIRATORY SYSTEM 

ILUHG/BROHCHIOLE
HYPERPLASIA, EPITHELIAL 

I LUNG 
ECTOPIA 
EDEMA, NOS 
HEMORRHAGE 
LYMPHOCYTIC INFLAMMATORY IHFILTR 
INFLAMMATION, ACUTE FOCAL 
INFLAMMATION, ACUTE/CHRONIC
INFLAMMATION, FOCAL GRANULOMATOU 
IHFLAMMATIOH, PYOGRAHULOMATOUS 

(50) 

(50) 
1 ( 2") 
1 (2") 

1 ( 2") 

(2~) 
(2") 

(50) 

(50) 

1 (2l0 

2 (4") 

(49) 

(49) 

1 C2't> 

Clt9)
1 (2") 

(49) 

1 (2~) 

1 (2") 
2 (4l0 
1 (2") 

I 
II 

HUMBER 
HUMBER 

OF 
OF 

ANIMALS 
ANIMALS 

WITH TISSUE 
NECROPSIED 

EXAMINED MICROSCOPICALLY 
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TABLE 01. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

-------------------------------------------------------------------------------------------------· 
UNTREATED 
CONTROL 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

FOREIGN MATERIAL, NOS 
HEMOSIDEROSIS 
ALVEOLAR MACROPHAGES 
HYPERPLASIA, ALVEOLAR EPITHELIUM 
HISTIOCYTOSIS 

1 (2") 

5 (10") 

2 (4") 

2 (4")
1 (2") 
1 (2") 

4 CU> 
2 (4") 

ILUNGi'ALVEOLI 
FOREIGN MATERIAL,
HEMOSIDEROSIS 

NOS 
(50) (50) (49) 

1 (2") 

(49) 
1 (2") 

HEMATOPOIETIC SYSTEM 

IIMULTIPLE ORGANS 
HYPERPLASIA, LYMPHOID 

(50) (50) (50) (50)
1 (2") 

IBOHE MARROW 
HYPERPLASIA, NEUTROPHILIC 

(49) (48) (48) 
1 ( 2") 

(48) 

ISPLEEH 
LYMPHOID DEPLETION 
HYPERPLASIA, LYMPHOID 
HEMATOPOIESIS 

(48) 

1 ( 2") 

(49) (49) 

2 '"") 

(47> 
2 (4") 

1 (2") 

ISPLENIC FOLLICLES 
NECROSIS, NOS 
NECROSIS, FOCAL 
LYMPHOID DEPLETION 
HYPERPLASIA, LYMPHOID 

(48) 

1 ( 2") 

(49) (49)
1 ( 2") 

1 (2")
1 (2") 

(47> 

1 (2")
1 (2") 

ISPLENIC RED PULP 
HEMATOPOIESIS 

(48) (49> (49) 
2 ( 4") 

(ft7) 
1 ( 2") 

IILYMPH HODE 
NECROSIS, NOS 

(34) (32) (32) 
1 (3") 

(38) 

IIMANDIBULAR L. NODE 
EDEMA, NOS 
HYPERPLASIA, FOCAL 

(34) 
1 ( 3") 

(32) (32) (38) 

1 (3") 

IMEDIASTINAL L.NODE 
HYPERPLASIA, LYMPHOID 

(34) (32) (32) (38) 
1 (3") 

IPAHCREATIC L.NODE
HYPERPLASIA, RETICULUM CELL 

(34) (32) (32)
1 (3!0 

( 38) 

I NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
" HUMBER OF ANIMALS NECROPSIED 
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TABLE 01. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 
-------------------------------------------------------------------------------------------------M 

UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE HIGH DOSE 

IMESENTERIC L. NODE (34) (32) (32) (38)
HEMORRHAGE 3 ( 9):) 2 (5):)
HYPERPLASIA, RETICULUM CELL 8 C25Y.) 10 (26):) 
HYPERPLASIA, LYMPHOID 2 (5):) 


ILUNG (50) (50) (49) (49)

LEUKOCYTOSIS, HOS 2 (4):)
HYPERPLASIA, LYMPHOID I C2Y.) 


ITHYMUS (32) (33) (25) ( 31) 

NECROSIS, HOS I (3):) 
LYMPHOID DEPLETION I (3):) 4 ( 16):) 


ITHYMIC MEDULLA (32) (33) (25) ( 31) 

HYPERPLASIA, EPITHELIAL I (3):)
HYPERPLASIA, LYMPHOID I (4):) 


ITHYMIC LYMPHOCYTES (32) (33) (25) (31)

NECROSIS, DIFFUSE I (3):) I (3):) 

------------------------------------------------------------------------------------------------~-
CIRCULATORY SYSTEM 

IIMESEHTERIC L. HODE (34) (32) (32) (38)
LYMPHANGIECTASIS I (3):) 

ITRACHEA (46) (41) (48) (48)

PERIARTERITIS I (2") 


liLUHG (50) (50) (49) (49) 

PERIVASCULITIS I ( 2Y.) 


IHEART (50) (50) (49) (49)

ENDOCARDITIS, BACTERIAL I (2):)

PERIVASCULITIS I (2):) 


IHEART/ATRIUM (50) (50) (49) (49)

THROMBUS, MURAL 1 (2):) 


IHEART/VEHTRICLE (50) (50) (49) (49)

THROMBUS, ORGANIZED I (2):) 


IMYOCARDIUM (50) (50) (49) (49) 

I I I ~g:qt!U!IiBBL I~B!I !H! ~~'I~ ~~"~ 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
M HUMBER OF ANIMALS NECROPSIED 
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TABLE 01. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 
-------------------------------------------------------------------------------------------------· 

-----------------------------------INFLAMMATION, ACUTE/CHRONIC
INFLAMMATION, CHRONIC FOCAL 
FIBROSIS, MULTIFOCAL 
DEGENERATION, NOS 


UNTREATED 
CONTROL 	

----------------
I (2%) 

VEHICLE 
CONTROL 

----------------I (2%) 

I (2%) 

LOW DOSE 
----------------

I (2%) 

HIGH DOSE 
--------------· 

2 (4%) 

WMYOCARDIUM OF LEFT v 

PERIVASCULITIS 


C50) 
I (2%) 

(50) (49) (49) 

MCORONARY ARTERY 

THROMBOSIS, NOS 


(50) 	 (50) (50) (50) 
I C2%) 

MPULMONARY ARTERY 

INFLAMMATION, ACUTE FOCAL 

(50) 	 (50) (50) (50) 
I C2%> 

MRENAL ARTERY 
INFLAMMATION, ACUTE/CHRONIC 

(50) 	 (50) 
I C2Y.) 

(50) (50) 

MMESENTERY 
THROMBUS, ORGANIZED 
PERIARTERITIS 


(50) 	
I 	 (2)0 

(50) (50) (50) 

I (2%) 

IKIDHEY 

EMBOLUS, SEPTIC 
PERIVASCULITIS 


(50) 	
I 	 ( 2Y.) 

(50) 

I (2%) 

(50) (48) 

IPROSTATE 

PERIVASCULITIS 

(45) 	
I C2Y.) 

(50) 
I C2Y.> 

(49) (48) 

DIGESTIVE SYSTEM 

ISALIVARY GLAND 
CYST, NOS 
GRANULOMA, FOREIGN BODY 


(48) 	 (49) (50) (48) 
I ( 2Y.) 
I (2Y.) 

WSALIVARY GLAND INTER 

INFLAMMATION, ACUTE FOCAL 


(48) 	 (49) (50) (48) 
I (2Y.) 

IILIVER 

HEMORRHAGE, CHRONIC 
INFLAMMATION, ACUTE FOCAL 
INFLAMMATION, CHRONIC FOCAL 
NECROSIS, FOCIIL 
NECROSIS, ISCHEMIC 
CYTOPLASMIC VACUOLIZATION 

(50) 	

2 (4Y.) 

5 C I OY.) 

(50) 

I C2Y.)
5 ( I OY.) 

I wo 

(49) 

(2Y.) 
(2%) 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
II 	 HUMBER OF ANIMALS NECROPSIED 
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TABLE 01. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 
------------------··------------------------------------------------------------------------------· 

UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE HIGH DOSE 

--------------------------------·-----------------------------------------------------------------· BASOPHILIC CYTO CHANGE 
FOCAL CELLULAR CHANGE 
REGENERATIVE NODULE 

1 
2 

(2~) 
Ut~) 1 (2~) 2 (4~) 

1 (2~) 

#LIVEP.ICENTRILOBULAR 
NECROSIS, NOS 
NECROSIS, FOCAL 
tiECROSIS, DIFFUSE 
CYTOPLASMIC VACUOLIZATION 

(50) 
1 (2~) 
1 (2~) 

(50) 
1 (2~) 

(49) (48) 

1 (2Y,) 
1 (2~) 
1 C 2X) 

#LIVERIHEPATOCYTES 
INFLAMMATION, ACUTE FOCAL 
INFLAMMATION, FOCAL GRANULOMATOU 
NECROSIS, NOS 
NECROSIS, FOCAL 
NECROSIS, COAGULATIVE 
NECROSIS, ISCHEMIC 
NUCLEAR ENLARGEMENT 
CYTOPLASMIC VACUOLIZATION 
BASOPHILIC CYTO CHANGE 
FOCAL CELLULAR CHANGE 
CELL-SIZE, AL TERATIOH 
REGEHERATIOH, HOS 

(50) 

1 (2~) 

1 C2X) 

(50) (49)
1 (2~) 
2 C4X> 

4 C8X) 
3 ( 6X) 
1 (2~) 

1 cz:o 

(48) 

2 (4~) 
1 C2X) 

1 C2X) 

1 (2~) 
1 (2~) 
2 (4~) 
1 C2Y.) 

~!GALLBLADDER 
FIBROSIS, FOCAL 

(50) (50) (50) 
1 C2:o 

(50) 

liBILE DUCT 
DILATATION, HOS 

(50) (50) (49) 
1 C2X) 

(48) 

liPAHCREAS 
CYSTIC DUCTS 
NECROSIS, FOCAL 

C47> (49)
1 C2X> 

(47) C48) 

1 (2~) 

liPAHCREATIC ACINUS 
NECROSIS, FOCAL 
ATROPHY, HOS 
ATROPHY, FOCAL 
ATROPHY, DIFFUSE 

(47) ( 4 9) 

1 (2~) 

(47) 
1 (2~) 
1 (2~) 
1 (2~) 

(48) 

IPAHCREATIC INTERSTIT 
INFLAMMATION, ACUTE 

( 47) (49) C47) 

' C2X) 
(48) 

IESOPHAGEAL MUSCULAR! 
8EG~~~BAIIO~~ ~0~ 

(48) (48) (49) (49) 
1 ~Z~> 

ll HUMBER 

" HUMBER 
OF 
OF 

ANIMALS 
ANIMALS 

WITH TISSUE 
NECROPSIED 

EXAMINED MICROSCOPICALLY 
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TABLE 01. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE HIGH DOSE 

ICARDIAC STOMACH (47) (48) (46) (46)
ULCER, ACUTE 1 (2:'.)
INFLAMMATION, ACUTE FOCAL 1 (2:'.)
HYPERPLASIA, EPITHELIAL 1 <2:'.) 


IGASTRIC FUNDUS (47) (48) (46) (46)

IHFLAMtiATION, ACUTE FOCAL 1 (2")
HYPERPLASIA, EPITHELIAL 1 C2Y.> 


IJEJUNAL SUBMUCOSA (43) (45) (40) (42)

IIIFLAM11ATION, CHRONIC FOCAL 1 (2)0 


ICOLON (46) (47) ( 4 1) (47)

NEMATODIASIS 1 (2Y.) 3 (6")
PARASITISM 2 (5:'.) 

URINARY SYSTEM 

IKIDNEY (50) (50) (50) (48)
ECTOPIA 2 ( 4Y.)

MINERALIZATION 2 C4:'.) 3 (6Y.) 1 (2Y.)

HYDROtiEPHROS IS 1 C2Y.) 1 (2Y.)
LYMPHOCYTIC INFLAMMATORY INFILTR 5 (10:'.) 19 (38¥.) 5 (10¥.)
GLOMERULONEPHRITIS, MEMBRANOUS 1 (2")
PYELONEPHRITIS, ACUTE 1 (2")
GLOMERULONEPHRITIS, SUBACUTE 1 (2Y.)
PYELONEPHRITIS, ACUTE/CHRONIC 1 C2Y.) 1 ( 2Y.)
NEPHROPATHY 4 C8Y.) 3 C6Y.)
HECROSIS, FOCr.L 1 (2")
INFARCT, FOCAL 1 C2Y.)
INFARCT, HEALED 2 (4Y,)
BASEMENT MEMBRANE, ALTERATION C2Y.> 
AHGIECTASIS (2Y.) 


IKIDNEY/CORTEX (50) (50) (50) (48)

ECTOPIA 3 (6Y,)
MINERALIZATION 1 (2)0 1 (2Y.)
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (2Y.)
FIBROSIS, FOCAL 1 C2Y.> 
INFARCT, FOCAL (2Y.)
METAPLASIA, OSSEOUS (2") 


IPERIRENAL TISSUE C50) (50) (50) (48)

LYMPHOCYTIC INFLAMMATORY INFILTR 1 (2)0 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
M HUMBER OF ANIMALS NECROPSIED 
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TABLE 01. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 
-------------------------------------------------------------------------------------------------· 

UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE HIGH DOSE 

#KIDNEY/GLOMERULUS (50) (50) (50) (48)
INFLAMMATION ACTIVE CHROHIC 1 C2:V.> 
INFLAMMATION, FOCAL GRANULOMATOU 1 (2Y,) 

IBOWMAH'S CAPSULE (50) (50) (50) (48)
DILATATION, NOS 1 (2:V.) 


IKIDHEYI'TUBULE (50) (50) (50) (48) 

MitlERAL IZA TION 1 (2)0 
DILATATION, NOS 2 C4Y.> 2 <4X> 2 ( 4:V.) 
MULTIPLE CYSTS 1 (2:V.)
DEGENERATION, NOS 1 (2:V.>
NECROSIS, FOCAL 1 (2:V.) 
NECROSIS, DIFFUSE 1 C2:V.)
CYTOPLASMIC VACUOLIZATION 1 (2Y,) 
METAPLASIA, OSSEOUS 1 (2l0 
REGENERATION, NOS 15 ClO:V.) 23 C46:V.> 8 ( 16:V.) 14 (29:V.) 

IKIDNEYIPELVIS (50) (50) (50) (48)
INFLAMMATION, ACUTE 2 ( 4:V.) 


*PERIURETERAL TISSUE (50) (50) (50) (50)

NECROSIS, FAT 1 (2:V.) 

IIURINARY BLADDER (47) ( 47> (42) (47)
DILATATION, NOS I C2:V.> 
CAST, NOS 2 C4:V.) 2 (4:V.)
INFLAMMATIOtl, ACUTE NECROTIZING 1 C2:V.> 
INFLAMMATION, ACUTE/CHRONIC 1 (2:V.) 1 (2:V.>
NECROSIS, NOS 1 (2Y,) 
HYPERPLASIA, EPITHELIAL 1 (2Y,) 

MURETHRA (50) (50) (50) (50) 
OBSTRUCTION, HOS 1 (2Y,) 

MPROSTATIC URETHRA (50) (50) (50) (50)
INFLAMMATION, ACUTE 1 C2:V.> 
HYPERPLASIA, EPITHELIAL 2 (4Y,) 

-------------------------------------------------------------------------------------------------· 
'ENDOCRINE SYSTEM 

#PITUITARY C39> <41) (33) (40) 
EMBRYONAL DUCT CYST 1 (3:V.> 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
M HUMBER OF ANIMALS NECROPSIED 
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TABLE 01. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

UNTREATED VEHICLE 
CONTROL CONTROL 

HYPERPLASIA,
HYPERPLASIA, 

NOS 
EPITHELIAL 1 (3") 

1 (2") 

!!ADRENAL CORTEX 
LIPOIDOSIS 
FOCAL CELLULAR CHANGE 
HYPERTROPHY, FOCAL 
HYPERPLASIA, FOCAL 

(46) 

7 ( 15r.) 
1 (2r.l 

(50)
1 (2~) 

1 c2r.> 

IIZONA FASCICULATA 
FOCAL CELLULAR CHANGE 

(46) (50) 

HYPERTROPHY,
HYPERPLASIA, 

FOCAL 
FOCAL 

1 (2") 

!!ADRENAL MEDULLA 
FIBROSIS, DIFFUSE 
HYPERPLASIA, FOCAL 

(46) 

2 C4r.l 

(50)
1 C2r.) 
2 C4r.l 

!!THYROID 
COLLOID CYST 

(42) (39) 

!!PANCREATIC ISLETS 
HYPERPLASIA, NOS 
HYPERPLASIA, FOCAL 

(47) 
1 czr. > 
2 ( 4X) 

(49) 

REPRODUCTIVE SYSTEM 

*PREPUCE 
INFLAMMATION, ACUTE 

C50) (50) 

*PREPUTIAL GLAND 
LYMPHOCYTIC INFLAMMATORY INFILTR 

(50) (50) 

INFLAMMATION, ACUTE/CHRONIC
ABSCESS, CHRONIC 
INFLAMMATION, PYOGRAHULOMATOUS 

1 c2r.> 

!!PROSTATE 
INFLAMMATION, ACUTE 
INFLAMMATION ACTIVE CHRONIC 
INFLAMMATION, CHRONIC 

C45)
1 C2r.) 

(50) 

!!TESTIS 
ATROPHY, NOS 
HYPOSPERMATOGENESIS 

(48) (50) 
1 (2")
1 (21() 

II NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
M NUMBER OF ANIMALS NECROPSIED 

LOW DOSE HIGH DOSE 

(47) (47) 

6 ( 13l0 

1 (2") 2 ( 4X) 

(47) 	 (47)

3 (6") 


1 C2r.l 

(47) 	 (47) 


1 C2X) 


(47) 	 (42) 
1 c 2r. > 

(47) (48) 

(50) 	 (50)
1 c2r.> 

(50) 	 (50)
1 ( 2X) 

Z C4r.> 1 C2:0 
1 	c2r. > 

(49) 	 (48)
1 C2Xl 
1 	c2r. > 

1 	 c2r. > 

(48) (49) 
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TABLE 01. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

UNTREATED 
CONTROL 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

#TESTIS/TUBULE
MINERALIZATION 
ATROPHY, FOCAL 

ISPERMATOGENIC EPITHE 
DEGENERATION, HOS 
ATROPHY, DIFFUSE 

!!EPIDIDYMIS 
GRANULOMA, NOS 
GRANULOMA, SPERMATIC 
HECROSIS, FAT 
METAPLASIA, SQUAMOUS 

(48)
I ( 2r.) 

(48) 

(50) 
1 c2r. > 

(50) 

I C2r.) 

(50) 

(50) 
1 c2r.> 

1 C2r.> 

(48) 

(48) 
I C2r.> 
I ( 2r.) 

(50) 

1 c2r.> 

(49) 

(49) 

(50) 

1 (2") 

NERVOUS SYSTEM 

ILATERAL VENTRICLE 
PIGMENTATION, NOS 

IIBRAIH 
MINERAL IZATIOH 
HYDROCEPHALUS, HOS 
LYMPHOCYTIC INFLAMMATORY 

IBRAIN/THALAMUS
MINERALIZATION 

!!HYPOTHALAMUS 
ATROPHY, PRESSURE 

!!SCIATIC HERVE 
DEGENERATION, NOS 

IHFIL TR 

(50) 

(50) 
18 ( 36r.) 

(50) 

(50) 

(50) 

(50) 

(50) 
25 c5or.> 

I C2r.> 

(50) 

(50) 

(50) 

(50)
I C2r.> 

(50) 

1 ( 2") 

(50) 
17 (34r.> 

(50) 

(50)
I C2r.> 

(50) 

(50) 

(50)
23 (46r.) 

(50) 
1 (2,0 

(50) 

SPECIAL SENSE ORGANS 

HOHE 

'MUSCULOSKELETAL SYSTEM 

II FEMUR 
FIBROUS 

II HUMBER OF 
II HUMBER OF 

OSTEODYSTROPHY 

ANIMALS HITH TISSUE 
ANIMALS NECROPSIED 

(50) 
2 "") 

(50) 

EXAMINED MICROSCOPICALLY 

(50) (50) 
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TABLE 01. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 
-------------------------------------------------------------------------------------------------· 

BODY CAVITIES 

MABDOMIHAL CAVITY 
HECROSIS, FAT 


MPERITOHEUM 

IHFLAMMATIOH, ACUTE FOCAL 

MPARIETAL PERITONEUM 
IHFLAMMATIOH, ACUTE FOCAL 

MPERICARDIUM 
IHFLAMMATIOH, CHROHIC FOCAL 

ALL OTHER SYSTEMS 

PERIORBITAL REGIOH 
MULTIPLE CYSTS 


ADIPOSE TISSUE 

IHFLAMMATIOH, ACUTE/CHROHIC 

MESEHTERY OF COLOH 
IHFLAMMATIOII, ACUTE FOCAL 

SPECIAL MORPHOLOGY SUMMARY 

HO LESIOH REPORTED 
AUTO/HECROPSY/HISTO PERF 

I HUMBER OF AHIMALS WITH TISSUE 
MHUMBER OF AHIMALS NECROPSIED 

UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE HIGH DOSE 

(50) 	 <50) (50) (50) 
' (2%) 

(50) 	 (50) (50) (50) 
1 (2") 

(50) 	 (50) (50) (50) 
' (210 

(50) 	 (50) (50) (50) 
I <2") 

EXAMIHED MICROSCOPICALLY 
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TABLE D2. 


SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE ADMINISTERED 

CHLOROBENZENE IN CORN OIL BY GAVAGE 


UNTREATED VEHICLE 
CONTROL CONTROL 

ANIMALS INITIALLY IN STUDY 50 50 
ANIMALS NECROPSIED 50 50 
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 511 

INTEGUMENTARY SYSTEM 

IESUBCUT TISSUE 
HEMORRHAGE, CHRONIC 

(50) (50) 

RESPIRATORY SYSTEM 

#BRONCHIAL SUBMUCOSA 
LYMPHOCYTIC INFLAMMATORY INFILTR 

(49)
2 C4l0 

(50) 

#LUNG 
HEMORRHAGE 
LYMPHOCYTIC INFLAMIIATORY INFILTR 
INFLAMMATION, ACUTE FOCAL 
INFLAMMATION, CHRONIC FOCAL 
INFLAMMATION, FOCAL GRAHULOMATOU 
FOREIGN MATERIAL, NOS 
ALVEOLAR MACROPHAGES 
HYPERPLASIA, ALVEOLAR EPITHELIUM 

(49) 

2 C4X> 
1 C2X> 
1 C2X) 

5 ( 1 ox) 
3 C6X> 

(50) 

16 C32X> 

II LUNG/ALVEOLI
INFLAMMATION, FOCAL GRANULOMATOU 

(49) (50) 

HEMATOPOIETIC SYSTEM 

IBOHE MARROW 
ATROPHY, FOCAL 

(49) (50) 

ISPLEEH 
HYPERPLASIA, LYMPHOID 
HEMATOPOIESIS 

(47) (50)
3 (6l0 

ISPLEHIC FOLLICLES 
NECROSIS, NOS 

(47) CSO> 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
IE HUMBER OF ANIMALS NECROPSIED 

LOW DOSE 
50 
50 
511 

(50) 

(50) 

(50) 

3 (610 

I C2Xl 
1 C2X> 

(50) 

(49) 

(49) 

1 C2Xl 

(49)
1 C2Xl 

HIGH DOSE 
50 
50 
50 

(50)
1 (2l0 

(50) 

(50)
1 C 2X > 
5 C10X) 

1 C2X> 
1 C2X> 
1 C2X)
4 C8X> 

(50)
1 C2X> 

CSO> 
1 C2X> 

(49)
1 C2X> 
2 C4X> 

C49> 
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TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE HIGH DOSE 

HYPERPLASIA, LYMPHOID 4 ( 9X) 5 ( 1 ox) 5 C10X) 

ISPLEHIC RED PULP (47) (50) C49) (49)
HEMATOPOIESIS 1 (2") 


IL YMPH NODE (36) (33) (42) (34)

HYPERPLASIA, LYMPHOID 1 (3") 


IMAHDIBULAR L. NODE (36) (33) (42) (34)

PLASMACYTOSIS I (2X) 


ILYMPH NODE OF THORAX (36) (33) (42) (34)

HYPERPLASIA, LYMPHOID 1 ( 3") 


IMESEHTERIC L. NODE (36) (33) (42) (34)

HYPERPLASIA, RETICULUM CELL 2 (5") 1 (3")
HEMATOPOIESIS 1 C3X) 


IBROHCHIAL SUBMUCOSA (49) (50) (50) (50)

HYPERPLASIA, LYMPHOID 1 C2X) 


I LUNG (49) (50) (50) (50)

HYPERPLASIA, LYMPHOID 6 C12X) 1 C2X) 


IKIDHEY (46) (50) (50) (50)

MASTOCYTOSIS 1 C2X) 


ITHYMUS (41) (42) ( 4 1) ( 38)

HEMATOPOIESIS 1 C2X) 


ITHYMIC CORTEX (41) (42) (41) (38)

NECROSIS, NOS 1 C2X) 


ITHYMIC MEDULLA (41) (42) (41) (38)

HYPERPLASIA, LYMPHOID 1 (3'0 


ITHYMIC LYMPHOCYTES ( 41) (42) (41) (38)

NECROSIS, NOS 1 C2X) 

CIRCULATORY SYSTEM 

IBRAIHIMEHIIIGES (50) (50) (50) (50)
PERIVASCULITIS 1 (2X) 


IMESEHTERIC L. NODE (36) (33) (42) (34)

THROMBOSIS. NOS 1 C2Zp 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
M HUMBER OF ANIMALS NECROPSIED 
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TABLE 02. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE HIGH DOSE 

IPERITRACHEAL TISSUE (45) (45) (45) (47)
PERIVASCULITIS I C2Xl 


IHEARTIATRIUM (50) (50) (50) (50)

THROI1BUS, MURAL I (2%) 


IMYOCAP.DIUM (50) (50) (50) (50)

INFLAMMATION, CHRONIC FOCAL I (2%) 1 (2%) 
FIBROSIS, FOCAL 1 (2:0 


IMYOCARDIUM OF LEFT V (50) (50) (50) (50)

HYPERPLASIA, FOCAL 1 c2r.> 


IICARDIAC VALVE (50) C50) (50) (50) 

INFLA~1MATION, ACUTE/CHRONIC I (2):)
DEGENERATION, MUCOID 1 (2):) 


*AORTA (50) (50) (50) (50)

HIFLAMMATION, ACUTE/CHRONIC 1 c2r.> 


MAORTIC TUNICA ADVENT (50) (50) (50) (50)

INFLAMMATION, CHRONIC FOCAL 1 c2r.> 


*CORONARY ARTERY (50) (50) (50) (50)

INFLAMMATION, CHRONIC FOCAL 1 ( 2%) 


MPULMONARY VEIN (50) (50) (50) (50)

THROMBOSIS, NOS 1 C2Xl 
EMBOLUS, FAT 1 (2%) 

DIGESTIVE SYSTEM 

ILIVER (48) (50) (50) (50) 

HEMORRHAGE 1 czr.> 

INFLAMMATION, ACUTE FOCAL 10 C21X) 3 (6:0 2 C4r.> 
INFLAMMATION, ACUTE/CHRONIC 4 (8%)
INFLA11MATION, CHRONIC FOCAL 1 czr.> C2r.l 
NECROSIS, FOCAL 9 (18r.> 

HE~10SIDEROSIS 1 C2X)

BASOPHILIC CYTO CHANGE 1 czr.> 

FOCAL CELLULAR CHANGE 1 czr.> 1 czr.> 1 C2r.> 

IILIVER/CENTRILOBULAR (48) (50) (50) (50) 

I:!!;!;;BQSI:21 FQ!;!L 
 z ~~"~ 

II HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
* NUMBER OF ANIMALS NECROPSIED 
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TABLE 02. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE HIGH DOSE 

REGEHERATIOH, NOS 1 (2%) 

ILIVERIHEPATOCYTES 
IHFLAMMATIOH, ACUTE FOCAL 
NECROSIS, FOCAL 
NECROSIS, COAGULATIVE 
BASOPHILIC CYTO CHANGE 
CLEAR-CELL CHANGE 
CELL-SIZE, ALTERATION 

(48) 

2 (4%> 

1 (2%) 

(50) (50)
1 (2%) 
5 ( 10%) 

(50) 
3 ( 6%J 
2 (4%)
3 (6%) 

I ( 2" l 
2 (4%) 

IPANCREAS 
DILATATIOHIDUCTS 
CYSTIC DUCTS 

(47) (50) 
1 (2%) 

(47) 

I C2%l 

IPAHCREATIC DUCT 
MULTIPLE CYSTS 

(44J 
1 (2%J 

(47> 
1 (2%) 

(50) (47) 

IPAHCREATIC ACINUS 
NECROSIS, FOCAL 
ATROPHY, NOS 
ATROPHY, FOCAL 
ATROPHY, DIFFUSE 

(44J 
1 (2%) 
1 (2%) 
2 ( 5%) 

(47) 

1 (2%)z (4%) 

(50) 

1 (2%) 
1 (2%) 

(47) 

IPAHCREATIC INTERSTIT 
INFLAMMATION, CHRONIC FOCAL 

(44) (47) 
1 (2Y.) 

(50) (47) 

IESOPHAGUS 
NECROSIS, FOCAL 

(50) (48) C49J 
1 (2%) 

(48) 
I C2%l 

IESOPHAGEAL MUSCULARI 
REGENERATION, NOS 

(50) (48) (49J (48) 
1 CZY.l 

#ESOPHAGEAL ADVENTITI 
GRANULOMA, NOS 

(50) (48) (49) (48) 
I (2%) 

#GASTRIC SUBMUCOSA 
INFLAMMATION, ACUTE FOCAL 

Ut8 > ( 47) (49J 
I (2%) 

(46) 

ICARDIAC STOMACH 
ULCER, FOCAL 
ULCER, ACUTE 
EROSION 

( 48) (47) 
I (2%) 
1 (2%) 

(49) (46) 

1 (2%) 

IICOLOH 
NEMATODIASIS 

(46) 
I C2%l 

(49) (48) (47) 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
M HUMBER OF ANIMALS NECROPSIED 
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TABLE 02. FEMALE MICE: NONNEOPLASnC LESIONS (CONTINUED) 
------------------------------------·------------------------------------------------------------

UNTREATED VEINCLE 
CONTROL CONTROL LOW DOlE HIBH DOSE 

URINARY SYSTEM 

I KIDNEY 
ECTOPIA 
LYMPHOCYTIC IHFLAMMAT~RY IHFILTR 
GLOMERULONEPHRITIS, MEMBRANOUS 
NEPHROPATHY 
METAPLASIA, OSSEOUS 

(46) 

11 C24") 

(50) 
I (2X) 

20 C40X) 

1 (ZlC) 

(50) 

5 C1U)
3 (U) 

4 CU) 

(50) 

3 CU) 

IKIDNEYI'CORTEX 
CYST, tiOS 
LYMPHOCYTIC INFLAMMATORY IHFILTR 

(46) 

1 (210 

(50) 
1 ( 2") 

(50) (50) 
1 ( 2") 

IREHAL CORTICAL INTER 
LYMPHOCYTIC INFLAMMATORY INFlLTR 

(46) 
1 ( 2") 

(50) (50) (50) 
3 CUJ 

IKIDNEYI'GLOMERULUS 
INFLAMMATION, ACUTE FOCAL 

(46) 
1 <U> 

(50) (50) (50) 

IIKIDNEYI'TUBUL E 
MINERALIZATION 
DEGENERATION, NOS 
DEGENERATION, CYSTtC 
DEGENERATION, GRANULAR 
DEGENERATION, HYALINE 
NECROSIS, FOCAL 
CYTOPLASMIC CHANGE, HOS 
CELL-SIZE, ALTERATION 
REGENERATION, NOS 

(46) 

(2l0 
(2") 

5 (1 1") 

(50) 

1 (2X) 

1 ( 2") 

(50) 

3 <U> 
1 (Z'C) 
1 (2") 

1 (!X) 
·1 (2") 

(50) 
t (2") 

1 (2") 

IIU.BLADDERI'SUBMUCOSA
LYMPHOCYTIC INFLAMMATORY INFILTR
INFLAMMATION, ACUTE FOCAL 

(44) (45) (46) 
1 (2") 

C44) 
1 ( 2")
1 (2X) 

ENDOCRINE SYSTEM 

IPITUITARY (41) (39) (38) (38)
HYPERPLASIA, FOCAL 1 (3")
HYPERPLASIA, CHROMOPHOBE-CELL 2 "") 

IAHTERIOR PITUITARY (41) (39) (38) ( 38)
HYPERPLASIA, CHROMOPHOBE-CELL ' ( 31() It (1 uo 3 (8") 

IADRENAL CORTEX (49) (49) (50) (49)
CYST, NOS 1 (2jC) 

,I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
,M HUMBER OF ANIMALS NECROPSIED 
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TABLE 02. FEMALE MICE: NDNNEOPLASnC LESIONS (CONTINUED) 
-------------------------------------------------------------------------------------------------· 

UNTREATED VEHICLE 
CONTROL CONTROL LOW DOSE HIGH DOSE 

LYMPilOCYTIC INFLAMMATORY IHFILTR t c2r.> 
DEGENERATION,
LIPOIDOSIS 

NOS 
t c2r. > 

t (2") 

IZOHA RETICULARIS 
DEGENERATION, NOS 
NECROSIS, FOCAL 
METAMORPHOSIS FATTY 
AHGIECTASIS 

(49) (49) 

2 (4~) 

(50) 
t ( 2:C) 

(49) 

t <2'0 

t (2") 

IADREHAL MEDULLA 
HYPERPLASIA, FOCAL 

(49) (49) 
t C2X> 

(50) (49) 

ITHYROID 
CYSTIC FOLLICLES 
FOLLICULAR CYST, NOS 
LYMPHOCYTIC INFLAMMATORY INFILTR 
INFLAMMATION, PYOGRANULOMATOUS 
HYPERPLASIA, FOLLICULAR-CELL 

(40)
2 C5r.) 

1·(3~) 

(42) (43) 

t (2") 
t ( 2") 

(44) 

t (21C) 

IPARATHYROID 
THYROGLOSSAL DUCT CYST 

(22) 
t C5X) 

(2 t) C23) (23) 

IPAHCREATIC ISLETS 
HYPERPLASIA, FOCAL 

(44) (47) 
t C2X) 

(50) (47) 

REPRODUCTIVE SYSTEM 

MMAMMARY GLAND 
MULTIPLE CYSTS 
HYPERPLASIA, CYSTIC 

(50) 

2 ( 4X) 

(50) (50) 
t ( 2") 
t ( 2") 

(50) 
t (2") 

lUTER US 
CYST, NOS 
MULTILOCULAR CYST 

(48) (50) 
I C2") 
t c2r. > 

(50) (48) 

INFLAMMATION, ACUTE 
INFLAMMATION, ACUTE SUPPURATIVE 
INFLAMMATION, ACUTE/CHRONIC
INFLAMMATION, CHRONIC FOCAL 
GRANULOMA, NOS 

t ( 2") 

(2")
(210 
(2") 

t (21C) 

IUTERUSIEHDOMETRIUM 
HEMORRHAGE 
INFL!\t!MATION, ACUTE DIFFUSE 

(48) 
t (2") 

(50) (50) 

t <210 

(48) 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
MHUMBER OF ANIMALS NECROPSIED 

lSI Chlorobenl.:n.: 



--------------------------------------------------------------------------------------------------
TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

UNTREATED 
CONTROL 

VEHICLE 
CONTROL LOW DOSE 

HYPERPLASIA, PAPILLARY I C2X) 

IENDOMETRIAL GLAND 
FOLLICULAR CYST, NOS 
MULTIPLE CYSTS 
HYPERPLASIA, CYSTIC 

(43) 
I C2X)
5 C1U)

36 C75X) 

(50) 

4 CU)
33 C76X) 

(50) 

2 C4X) 
46 (92") 

IOVARYIPAROVARIAN 
MINERALIZATION 
LYMPHOCYTIC INFLAMMATORY INFIL TR 

(40)
1 C3X) 

(47) 

1 ( 2Y.). 

(43) 

IOVARY 
CYST, NOS 
FOLLICULAR CYST, NOS 
CORPUS LUTEUM CYST 
MULTIPLE CYSTS 
PAROVARIAN CYST 
HEMORRHAGIC CYST 
ABSCESS, CHROIIIC 
INFLAMMATION, GRANULOMATOUS 
HYPERPLASIA, GRANULOSA-CELL 
ANGIECTASIS 

C40) 

17 (43") 

1 ( 3") 

(47) 

( ""'77 (15:C) 
2 ( 4")
2 ( 4")
3 (6") 
I (2")
I CU) 

(43) 
1 ( 2") 

17 (40") 

3 cno 

NERVOUS SYSTEM 

IBRAIN/MENIHGES
FIBROSIS, FOCAL 

(50) (50) (50) 

ICEREBRUM 
NECROSIS, FOCAL 

(50) (50) 

IBRAIH 
MIHERALIZATIOtf 

(50) 

PERIVASCULAR CUFFING 
NECROSIS, HEMORRHAGIC 
ATROPHY, PRESSURE 

IBRAIHITHALAMUS 
MINERALIZATION 

(50) 
29 C5U) 

(50) (50) 
17 (34") 

IHYPOTHALAMUS 
ATROPHY, PRESSURE 

(50)
1 C2X) 

(50) C50)
1 ( 2") 

MSCIATIC HERVE
DEGENERATION, NOS 

(50) 
1 wp 

(50) (50) 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
,II HUMBER OF ANIMALS NECROPSIED 

HIGH DOSE 

(43) 

4 (3")
37 ( 77") 

(45) 

(45) 

20 (44") 

2 (4") 

(2") 
(2")
(2") 

(50)
I (2") 

(50) 

CSO> 

1 (21() 

(50) 
15 (30") 

(50)
1 C2X) 

(50) 
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TABLE 02. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 
-------------------------------------------------------------------------------------------------· 

UNTREATED 
CONTROL 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

SPECIAL 

HONE 

SENSE ORGANS 

MUSCULOSKELETAL SYSTEM 

IICORTEX OF BONE 
FIBROUS OSTEODYSTROPHY 

II FEMUR 
FIBROUS OSTEODYSTROPHY 

(50) 
9 ( 18'" 

(50) 

(50) 

(50)
18 (36l0 

(50) 
23 U6~0 

(50) 

(50) 
19 (38~) 

(50) 

BODY CAVITIES 

IIMEDIASTINUM
IHFLAMMA TIOH, ACUTE 
NECROSIS, FAT 

IIABDOMIHAL CAVITY
HEMORRHAGE 

IIPERITONEUM 
INFLAMI1A TION, ACUTE 

!~MEDIASTINAL PLEURA 
NECROSIS, FOCAL 

IIMESENTERY 
INFLA~lMATION, ACUTE 
NECROSIS, FAT 

(50) 

(50) 

(50) 
1 (2") 

(50) 

(50) 

1 C2:-:> 

(50) 

(50) 

(50) 

(50) 

(50) 
1 (2") 

(50) 
1 (2") 

(SID 

(50> 

(50) 

(50) 

(50) 

1 (2") 

(50)
1 (2") 

(50) 

(50) 
1 (2") 

(50) 

ALL OTHER SYSTEMS 
IIMULTIPLE ORGANS 

LYMPHOCYTIC INFLAMMATORY INFILTR 
INFLAMMATION, ACUTE FOCAL 

(50) (50) 

1 (2") 

(50)
1 C2%) 

(50) 

SPECIAL MORPHOLOGY SUMMARY 

AUTOINECROPSYIHISTO PERF 

I NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
,II NUMBER OF ANIMALS NECROPSIED 

153 Chlorobenzene 
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APPENDIXE 

METHODS USED IN 

HEMATOLOGIC ANALYSES 


JSS Chlorobenzene 



APPENDIX E 

A. Packed Cell Volume (PCV, "hematocrit"): 

This volume was reported as a percentage of the whole blood volume (Lynchet al., 1969; Miale, 1967) 
on the Coulter (Coulter Electronics) flat pack accessory. 

B. Hemoglobin (HGB): 

The red cells in a specimen of blood were hemolyzed and the hemoglobin was converted into either 
oxy- or cyanomethemoglobin (Lynch et al., 1969; Miale, 1967). The optical density or percent 
transmittance of a dilute solution was measured and the hemoglobin concentration of the original 
sample was obtained automatically in grams percent on the Coulter Hemoglobinometer. 

C. Erythrocyte Count (RBC): 

Whole blood was diluted with an isotonic solution and the number of red blood cells in a known 
volume was counted automatically on the Coulter Counter, Model FN (Coulter Electronics). RBC is 
expressed in 106/mm) (Lynch eta!., 1969; Miale, 1967). 

D. Leukocyte Count (WBC): 

Whole blood was diluted with an isotonic solution and the number of white cells in a known volume 
was counted automatically on a Coulter Counter, Model FN. The WBC is expressed in l03jmm3 
(lynch et al., 1969; Miale, 1967). 

E. Differential: 

A count of 100 leukocytes was differentiated and reported in percent per type of cell. Slides were 
stained with May-Grunwald/ Giemsa on the Ames automatic slide stainer (Ames Co., 1974). 

F. Platelet: 

The platelets in a diluted sample of blood were counted in a hemocytometer. Results are reported in 
103I mm:l. This direct method of platelet determination was done with the Unopette disposable pipetting 
system (Becton-Dickinson, Rutherford, NJ). 

G. MCV: 

MCV was calculated on the Coulter FN flat pack accessory. 

H. Reticulocytes: 

Reticulocyte counts were performed by making a blood smear from a mixture of equal parts of fresh 
methylene blue and blood, and then counting from estimated fields containing 1,000 red blood cells. 

Chiorobenzene 156 



APPENDIX F 

HEMATOLOGY, CLINICAL CHEMISTRY, AND ORGAN WEIGHTS 

FOR RATS AND MICE IN THE 13-WEEK STUDIES 


1S7 Chlorobenzcnc 



TABLE Fl. HEMATOLOGY DATA FOR RAT ADMINISTERED CHLOROBENZENE IN THE 13-WEEK STUDY 

~ 
0 a 
f 
~ 
g 

DOSE 
GROUP 
(mlfkl) 

MALES 

N 
HIB 

(lfdl) 
PCV 
(%) 

WBC 
(103/cu mm) 

RBC 
(106/cu mm) 

MCV 
(~3) 

BANDS 
(%) 

SEGS 
(%) 

EOS 
(%) 

BASO 
(%) 

LYMPH 
(%) 

MONO 
(%) 

PLATELETS 
(per cu -> 

RETIC 
(%) 

Vehicle 
Control 9 x 

SD 
16.3 
0.4 

45 
2 

7.4 
1.1 

8.89 
0.26 

51 
2 

0 21 
4 

2 0 
0 

78 
4 

I 
0 

279,200 
77,600 

1.5 
0.9 

60 10 x 
SD 

16.7 
0.5 

45 
I 

7.0 
1.0 

8.99 
0.20 

so 
I 

0 19 
5 

2 
I 

0 
0 

80 
5 

I 
0 

298,800 
S0,600 

2.1 
0.6 

125 10 x 
SD 

16.4 
o.s 

43 
2 

7.7 
1.7 

8.80 
0.34 

so 
I 

0 20 
7 

0 
0 

79 
7 

0 
0 

373,800 (a) 
61,600 

1.7 
0.9 

2SO 10 x 
SD 

15.9 
0.5 

44 
3 

6.8 
1.6 

9.10 
0.40 

49 (b) 
I 

0 23 
8 

2 
I 

0 
0 

76 
9 

I 
0 

280,500 
45,400 

2.2 
0.8 

500 7 x 
SD 

15.5 (a) 
0.7 

43 
3 

7.6 
1.5 

9.03 
0.61 

49 (b) 
I 

0 29 
II 

I 
0 

0 
0 

71 
II 

0 
0 

311,400 
87,900 

1.0 
1.0 

7SO x 14.8 (a) 40 7.8 8.13 49 0 24 0 75 0 315,000 3.9 (a) 

-VI 
00 

FEMALES 

Vehicle 
Control 10 x 

SD 
16.3 
0.4 

45 5.3 
0.5 

8.72 
0.26 

53 
I 

0 21 
4 

2 
2 

0 
0 

78 
4 

0 
0 

411,800 
64,600 

1.6 
0.8 

60 10 x 
SD 

15.9 
0.6 

42 
2 

5.9 
0.6 

7.90 (a) 
0.23 

S4 
I 

0 20 
s 

2 
I 

I 
3 

79 
s 

0 
0 

349,809 
77,500 

2.8 
1.3 

125 10 x 
SD 

16.2 
o.s 

49 (a) 
3 

4.6 
0.7 

8.84 
0.31 

56 (b) 
2 

0 21 
6 

2 
I 

I 
3 

78 
6 

0 
0 

407,000 
57,700 

2.2 
1.3 

2SO 10 x 
SD 

15.9 
0.7 

48 
2 

4.5 
0.6 

8.82 
0.37 

SS(b) 
I 

0 19 
4 

2 
I 

0 
0 

80 
3 

I 
0 

490,300 
77,300 

1.8 
1.2 

500 7 x 
SD 

15.8 
2.3 

47 
6 

4.6 
1.7 

8.72 
1.49 

53 
I 

0 24 
II 

0 
0 

76 
II 

0 
0 

305,000 (a) 
85,000 

3.1 
1.3 

7SO 2 x 
SD 

15.2 
0.8 

45 
3 

3.3 (a) 
0.4 

8.83 
0.63 

51 
0 

0 26 
I 

2 
0 

0 
0 

73 
I 

0 
0 

3SO,OOO 
91,900 

2.6 
I.S 

(a) P<O.OS relative to vehicle controls. 
(b) P<O.OI relative to vehicle controls. 



TABLE FZ. CLINICAL CHEMISTRY DATA FOR RATS ADMINISTERED CHLOROBENZENE IN THE 13-WEEK STUDY 

DON 
(mlfkl) N 

ALK 
PHOS. 
(IU/L) 

SGPT 
(IU/L) 

GGTP 
(IU/L) 

BILl. 
(mlfdl) 

CHOLES. TRIGLYC. 
(mlfdl) (mlfdl) 

BUN 
(mlfdl) 

GLUC. 
(mlfdl) 

TOTAL 
PROT. 
(lfdl) 

ALBUM. 
(%) 

alpha 
(%) 

GLOBULINS 
beta 
(%) 

pmma 
(%) 

MALES 

Vehicle 
Control 

9 
x 
SO 

169 
II 

46 
67 

0.0 
0.0 

0.27 
0.14 

26 
8 

198 
79 

22 
2 

170 
II 

6.4 
0.4 

67.5 
1.9 

10.0 
3.3 

18.7 
1.1 

3.0 
0.9 

60 
10 

x 
so 

IS4 
21 

Sl 
28 

0.0 
0.0 

0.29 
0.07 

39 (b) 
9 

210 
46 

21 
2 

176 
S6 

6.8 (a) 
0.3 

69.S 
1.4 

9.9 
1.2 

17.9 
1.2 

2.1 (a) 
0.6 

125 
10 

x 
so 

131 (a) 
32 

102 
127 

0.0 
0.0 

0.34 
0.21 

32 
8 

198 
34 

20 
2 

192 
33 

6.6 
0.4 

67.3 
2.6 

12.2 
2.4 

17.5 
1.6 

2.3 
0.9 

2SO 
10 

x 
so 

162 
32 

60 
82 

0.0 
0.0 

0.31 
0.09 

49 (b) 
13 

ISS 
64 

19 (b) 
2 

174 
22 

6.8 (a) 
0.2 

69.5 
2.4 

10.4 
1.8 

17.5 
0.9 

1.9 (a) 
0.7 

500 
6 

x 
so 

171 
26 

6 
9 

0.0 
0.0 

0.26 
0.07 

43 (a) 
IS 

109 (a) 
32 

16 (b) 
2 

158 
4 

5.7 (b) 
0.3 

67.8 
3.0 

9.7 
2.5 

20.0 
1.5 

1.7 {b) 
o.s 

750 x 167 217 0.0 0.38 35 58 18 148 6.3 72.5 s.o 19.6 2.2 

- FEMALES 
~ Vehicle 

Control x 
so 

83 
12 

112 
185 

0.0 
0.0 

0.30 
0.15 

49 
10 

134 
32 

21 
s 

152 
26 

6.6 
0.4 

67.3 
2.3 

11.3 
1.9 

16.5 
1.0 

4.2 
0.8 

60 
10 

x 
so 

72 
6 

21 
4 

0.0 
0.0 

0.40 
0.22 

75 {b) 
II 

93 (b) 
22 

17 
2 

169 
16 

6.4 
0.3 

66.4 
1.4 

10.6 
1.0 

17.4 
0.8 

s.o 
1.3 

125 
10 

x 
so 

90 
21 

2S 
s 

0.0 
0.0 

0.29 
0.09 

70 (a) 
9 

90 (b) 
21 

14 (b) 
2 

167 
II 

6.3 
0.1 

66.7 
2.7 

11.0 
2.3 

17.8 
1.3 

3.7 
1.0 

250 
10 

x 
so 

64 
24 

34 
14 

0.0 
0.0 

0.21 
o.os 

76 {b) 
12 

lOS 
23 

17 
3 

173 
20 

6.8 
0.6 

66.7 
2.9 

11.6 
2.7 

18.2 (a) 
1.6 

3.6 
0.9 

500 
7 

x 
so 

141 (b) 
53 

64 
31 

4.0 (b) 
3.0 

0.20 
0.04 

71 (a) 
30 

75 (b) 
27 

20 
4 

165 
25 

7.1 
0.7 

66.5 
2.3 

10.7 
2.1 

19.6 (b) 
0.9 

2.7 (a) 
0.9 

750 
2 

x 
so 

ISO (a) 
28 

206 
8 

14.0 (b) 
6.0 

0.41 
0.22 

so 
II 

91 
16 

20 
3 

166 
I 

7.2 
0.9 

66.7 
2.1 

10.3 
1.6 

19.6 (b) 
0.7 

2.3 
0.3 

ne: 
0... 
0 
g' 

(a) P< 0.05 relative to vehicle controls. 
(b) P< 0.01 relative to vehicle controls. 

~ 
il 



TABLE F3. PORPHYRIN ANALYSIS FOR RATS ADMINISTERED CHLOROBENZENE IN THE 13-WEEK STUDY 

Dose Group Liver Total Urine Urinary Urinary 
(mg/k&) Sel' Porphyrins (a) Volume (b) Uropo.rphyrin (c) Coproporphyrin (c) 

Vehicle Control Male 58± 10 (9) 8 ± 2 (9) 1028 ± 282 (9) 343 ± 167 (9) 
60 Male 51 ± 8 (10) 
125 Male 55± 6 (10) 
250 Male 62 ± 21 (10) 
500 Male 70 ± 33 (6) II ± 4 (7) 1509 .t. 593 (7) 1649 ± 821 (7) (e) 

750 Male 94 (I) 19±3(4)(e) 4176 ± 3220 (4) (e) 3099 ± 599 (4) (e) 

Vehicle Control Female 53± 19 (9) 7 ± I (10) 588 ± 206 (10) 267± 195 (10) 
60 Female 59± 12 (9) 


125 Female 67±15(10) 

250 Female 51 ± 10 (10) 

500 Female 81 ± 21 (7) (e) 8 .t. 3 (7) 1032 ± 1084 (7) 1631 ± 1048 (7) (e) 
750 Female 90 ± 34 (2) (d) 10 .t. I (2) 935 .t. 202 (2) 594 ± 42 (2) 

(o) Nanograms per gram liver; x ± SD (N). 
(b) Milliliters per 24 hr; x ± SD (N). 
(c) Nanograms per 24 hr; x ± SD'(N). 
(d) P<0.05 relative to vehicle controls. 
(e) P<O.Ol relative to vehicle controls. 

Chlorobenzene 160 



TABLE F4. ORGAN WEIGHT ANALYSIS FOR MALE RATS ADMINISTERED CHLOROBENZENE IN THE 13-WEEK STUDY 

o-
Group Flaal KidDeyb Testilb 

(1111/lq) N Body Welpt Liver• (rlpt) Lun1b Spleenb Heutb Tbym•• Bnlnb (rlpt) 

Vehicle 
Control 9 Absolute 287 .t. 12d 11.30 I .t. 0.975d 1.089 .t. 0.071 1.513 .t. 0.126 o.659 .t. o.osod 1.169 .t. O.S40d 0.343 .t. 0.091 1.846 .t. 0.081 d 2.160 .t. 0.116d 

Organ/Body 0.393 t 0.022d 0.379 .t. 0.017d 0.526 .t. 0.038 d 0.229 .t. O.OIOd 0.407 .t. 0.188 1.201 .t. 0.362 0.643 .t. 0.036 d 0.752 .t. 0.037 

60 10 Absolute 282 .t. 24 11.243 t 1.103 1.018 .t. 0.089 1.463 .t. 0.163 o.557 .t. o.o59• 0.899 .t. 0.079 0.269 .t. 0.091 1.821 .t. 0.088 2.320 .t. 0.184 

Organ/Body 0.399 t 0.025 0.362 .t. 0.019 0.519 .t. 0.040 0.198 .t. 0.016° 0.319 ±0.017 0.944 .t. 0.295 0.649 .t. 0.048 0.830 .t. 0.116 

125 10 Absolute 273 .t. 17 11.233 t 1.246 1.046 .t. 0.073 1.5S6 .t. 0.133 0.554 .t. 0.042° 0.945 .t. 0.088 0.274 .t. 0.072 1.809 .t. 0.059 2.163 .t. 0.237 

Organ/Body 0.412 t 0.035 0.384 .t. 0.027 0.573 .t. 0.068 0.203 .t. 0.014 0.347 .t. 0.037 0.999 .t. 0.229 0.666 .t. 0.046 0.794 .t. 0.081 

2SO 10 Absolute 254±21° 12.449 t l.S95 1.035 .t. 0.075 1.433 .t. 0.073 0.493 .t. o.o12• 0.8SO .t. 0.072 0.282 .t. 0.076 1.802 .t. o.oso 1.900 .t. 0.144 

Organ/Body o.489 .t. o.o30• 0.408 .t. 0.026 0.566 .t. 0.034 o.t94 .t. o.o20• 0.336 .t. 0.038 1.109 .t. 0.290 0.713 .t. 0.057 0.7SO .t. 0.057 

soo 6 Absolute 249 .t. 29° 12.053 t 1.220 1.054 .t. 0.057 1.496 .t. 0.158 0.489 .t. 0.114° 0.841 .t. 0.157 0.258 .t. 0.081 I.759 .t. 0.072 1.922 .t. 0.217 

Organ/Body 0.486 .t. 0.040° 0.428 .t. 0.062° 0.612 .t. 0.135 0.194 .t. 0.027. 0.337 .t. 0.039 1.030 ± 0.284 0.714 ± 0.080 0.774 ± 0.064 

750 Absolute 230° 12.406 1.040 1.284° 0.481° 0.808 0.181° 1.754 1.863° 

Organ/Body 0.539° 0.452° 0.558 0.209 0.351 0.787 0.763° 0.810 

-01-
Values are X .t. SO 
(a) (Organ wt x 10) f body wt 
(b) (Organ wt X 100) I body wt 
(c) (Organ wt x 1000) f body wt 
(d) Statistically sipifiCallt (P<O.OS) dOle-related tread 
(e) Statistically (P<O.OS) different from control (vebide) 
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TABLE F5. ORGAN WEIGHT ANALYSIS FOR FEMALE RATS ADMINISTERED CHLOROBENZENE IN THE 13-WEEK STUDY 

Dole Flul 
Groap Body Kldneyb 

Heutb Tbym•b(ml/kl) N Welibf Liver• (rtpt) Llllllb SpiMnb 

Vehicle 
Control 10 Absolute 160.:14 4.944 .:1: 0.651 d 0.652 .:t O.OS7d 1.114.:1: 0.162d 0.420 .:1: 0.060d 0.616 .:t 0.04S 0.231 .:1:0.034 

Bralllb 

I.1SS .:t 0.083 d 

Ovary• 
~right) 

0.063 .:1: 0.026d 

Uter•• 

0.382.:1: 0.114d 

Organ{ Body 0.310 .:1: 0.030d 0.409 .:1: 0.029d 0.696 .:1: 0.068 0.262 .:1: 0.024d 0.387 .:1: 0.030 0.146 .:1: 0.031 0.110 .:1: 0.009 0.39 .:1: 0.14d 0.236 .:1: 0.058 d 

60 10 Absolute 160 .:t II 5.080 .:1: 0.273 0.632 .:1: 0.044 1.128.:1: 0.1 so 0.394+0.032 0.626 .:1: 0.064 0.258 .:1: 0.072 I.749 ± 0.071 0.054 ± 0.017 0.435 ± 0.099 

Organ{ Body 0.317 ±0.014 0.396 ± 0.033 0.709 ± 0.133 0.246 ± 0.014 0.390 • 0.033 0.160 ± 0.039 0.109 ± 0.006 0.34 ± 0.09 0.270 ± 0.052 

12S 10 Absolute 164 ±II 6.077 ± 0.573. 0.656 ± 0.045 1.217 ± 0.214 0.407 ± 0.025 0.598 ± 0.036 0.235 ± 0.036 1.741 ± 0.073 0.064 ± 0.017 0.386 ± 0.113 

Organ/Body 0.370 ± 0.027. 0.400 ± 0.028 0.740 ± 0.120 0.248 ± 0.012 0.364 ± 0.019 0.143±0.019 0.106 ± 0.008 0.39 .:1:0.10 0.233 ± 0.058 

2SO 10 Absolute 162± 10 6.075 ± 0.523. 0.645 ± 0.05 I 1.067 ± 0.078 0.394 ± 0.034 0.599 ± 0.040 .229 ±0.046 I.745 ± 0.079 0.056 ± 0.011 0.350 ± 0.065 

Organ/Body 0.375 ± 0.039. 0.398 ± 0.040 0.658 ± 0.054 0.243 ± 0.020 0.369 ± 0.027 0.140± 0.026 0.108 ± 0.006 0.35 .:t O.o7 0.215± 0.039 

soo 7 Absolute 149± 14 7.244 ± 1.232. 0.703 ± 0.055 0.969 ± 0.109 0.364 ± 0.060 0.592 ± 0.067 0.219± 0.049 1.622 ± 0.076. oms ± o.oo1• o.232 ± o.o56• 

750 

Organ{ Body 

Absolute 156 

0.485 ± 0.068• 

10.154. 

o.474 ± o.o51• 

o.1s3• 
0.652 ± 0.064 

0.922 

0.244 ± 0.029 

0.327. 

0.397 ± 0.029 

0.584 

0.147 ± 0.032 

0.243 

0.110 ± 0.013 

1.691 

0.24 ± 0.06 

0.040 

0.157 ± 0.043 

0.292 

Organ/Body o.6s1• 0.483. 0.591 0.210. 0.374 0.156 0.108 0.26 0.187 

-~ Values are X ± SD 
(tl) (Organ wt X 10) I body wt 
(b) (Orpn wt X 100) I body wt 
(c) (Orpn wt x 1000) I body wt 
(d) Statistically lipif'JCaDt (P<O.OS) dOle-related trend 
(e) Statiltically (P<O.OS) different from control 



TABLE F6. HEMATOLOGY DATA FOR MICE ADMINISTERED CHLOROBENZENE IN THE 13-WEEK STUDY 

DOSE 
GROUP 
(ma/kal N 

HcB 
(a/dl) 

PCV 
(%) 

WBC 
(103/eu mm) 

RBC 
(106/eu mm) 

MCV 
(,ul) 

BANDS 
(%) 

SEGS 
(%) 

EOS 
(%) 

BASO 
(%) 

LYMPH 
(%) 

MONO 
(~) 

PLATELETS 
(per cu mm) 

RETIC 
(%) 

MALES 

Vehicle 
Control 10 x 

SD 

15.0 

5.3 

49 8.4 

2.0 

9.94 

0.41 

50 0 

0 

17 

5 

0 

0 

83 

s 
0 

0 

458,600 

152,000 

1.5 

0.6 

60 10 x 
SD 

16.0 

o.s 
49 5.4 (a) 

1.0 

10.05 

0.27 

51 0 

0 

13 

3 

0 

0 

87 

4 

0 

0 

458,400 

80,100 

1.6 

0.6 

125 10 x 
SD 

16.5 

0.5 

47 (a) 7.7 

1.0 

10.25 

0.14 

48 (a) 0 

0 

16 

7 

0 

0 

84 

7 

0 

0 

510,200 

199,400 

1.6 

0.9 

250 4 x 
SD 

15.9 
0.2 

46 (a) 
0 

6.5 
1.3 

9.57 
0.40 

49 
2 

0 
0 

21 
10 

I 
2 

0 
0 

78 
II 

0 
0 

643,800 
108,200 

1.9 
I.J 

FEMALES 

-0'1 
~ 

Vehicle 
Control 

60 

10 

10 

x 
SD 

x 
SD 

16.8 

0.3 

16.9 

0.7 

48 

48 

3 

6.0 

1.0 

7.0 

1.7 

9.87 

0.37 

10.04 

0.76 

so 

49 

0 

0 

0 

0 

19 

6 

16 

s 

0 

0 

0 

0 

80 

s 

83 

s 

0 

0 

0 

0 

501,600 

120,100 

482,500 

79,500 

1.9 

0.5 

1.6 

0.9 

125 10 x 
SD 

16.6 

1.1 

48 

3 

7.1 

1.9 

10.07 

0.63 

48 (a) 0 

0 

16 

7 

2 

4.2 

0 

0 

84 

7 

0 

0 

544,300 

115,400 

1.3 

0.6 

250 6 x 
SD 

15.9 

0.5 

47 4.3 

0.8 

9.20 

0.40 

52 (a} 

2 

0 

0 

28 

13 

0 

0 

71 

13 

0 

0 

666,000 

116,300 

2.2 

0.9 

500 7 x 
SD 

15.2 (a) 

1.6 

45 

4 

4.9 

1.3 

9.22 

0.95 

49 0 

0 

30 (b) 

14 

3.33 0 

0 

70 

14 

0 

0 

584,500 

149,600 

1.5 

0.8 

(a) P< 0.05 relative to vehicle controls. 
(b) P< 0.01 relative to vehicle controls. 



TABLE F7. CLINICAL CHEMISTRY DATA FOR MICE ADMINISTERED CHLOROBENZENE IN THE 
13-WEEK STUDY 

DOSE 
GROUP ALK SGPT GGTP BILl BUN 
(mg/kg) PHOS (IU/L) (IU/L) (IU/L) (mg/dl) (mg/dl) 

MALES 

Vehicle 
Control X 32 55 0 0.46 21 

SD(N) 7 (7) 25 (7) 0 (5) 0.24 (3) I (3) 

60 X 34 37 0 0.39 22 
SD(N) 5 (10) 22 ( 10) 0 ( 10) 0.15 (10) ·' ( 10) 

125 X 29 47 0 0.49 20 
SD(N) 10 (7) 21 (7) 0 (5) 0.62 (4) 2 (4) 

250 X 42 35 0 0.25 16 
SD(N) 3 (2) 2 (2) 0 (4) (I) (I) 

FEMALES 

Vehicle 
Control X 52 58 0 0.37 25 

SD(N) 9 (8) 32 (7) 0 (4) 0.15(4) 2 (4) 

60 X 49 71 I 0.39 20 
SD(N) 10 (7) 40 (6) 2 (4) 0.20 (3) 3 (3) 

125 X 55 51 0 0.29 22 
SD(N) 15 (6) 38 (5) 0 (3) 0.03 (3) 8 (2) 

250 X 57 78 0 0.44 20 
SD(N) 7 (4) 38 (4) 0 (3) 0.03 (3) 4 (3) 

500 X 56 67 0 0.37 25 
SD(N) 8 (3) 27 (3) 0 (2) 0.21 (2) 6 (2) 

No statistically significant differences were observed between control and dosed mice. 
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T ABI.E F8. PORPHYRIN ANALYSIS FOR MICE ADMINISTERED CHI.OROBENZENE IN THE 
13-WEEK STUDY 

DOSE GROUP UVER TOTAl. 
(mg/ka) SEX PORPHYRIN• 

Vehicle 

Control Male 100 ± 78 (10) 


60 Male 108±39(10) 
125 Male 77 ± 17 (10) 
250 Male 100 ± 14 (4) 
500 Male d 
750 Male d 

Vehicle 
Control Female 95 ± 65 (9) 

60 Female 53± 27 (10) 
125 Female 64 ± 19 (10) 
250 Female 87 ±54 (6) 
500 Female 62 ± 16 (3) 
750 Female d 

(a) Nano!!rams per gram liver: X ± SD(N) 
(h) Nanograms per 24 hr.: X ± SO (N) 
(c) P<O.OJ relative to vehicle controls 
(cl) All animals dead 

URINARY 
UROPORPHYRINb 

758 ± 139 (2) 

603 ± 23 (2) 
700 (I) 

d 
d 

1948 ± 385 (2) 

3060 (I) 

1587 ± 245 (2) 


d 

URINARY 
COPROPORPHYRINb 

312 ± 266 (2) 

337 ± 6 (2) 
833 (I) 

d 
d 

119± 7 (2) 

2628 (I )c 


1675 ± 106 (2t 

d 
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TABLE F9. ORGAN WEIGHT ANALYSIS FOR MALE MICE ADMINISTERED CHLOROBENZENE IN THE 13-WEEK STUDY 

(')
:r 
6" 
8 
g' 

Dose 
Group 

(mlfkl) N 
Final 

Body Weicht Liver• 
Kldneyb 
(ri&ht) Lunab Spleen It Heart It Thymus• Braln1 

Testis" 

(rl&ht) 

~ 
= n 

Vehicle 
Control 10 Absolute 26 .t 1 1.075 .t o.on• 0.227 .t 0.017 0.249 .t 0.036 0.063 .t 0.006 0.164 .t 0.014° 0.040 .t 0.010 0.462 .t 0.019 0.197 .t 0.016 

Orpn/Body 0.41 S.t 0.022° 0.815 .t 0.058 0.962 ± 0.136 0.245 .t 0.027 0.632 .t 0.048 c 0.15 .t 0.04 0.179 ± 0.012 0.763 .t 0.072 

60 10 Absolute 26 .t 1 1.074 .t 0.074 0.208 .t 0.0 16 0.200 ± O.Dl7d 0.054 .t 0.007 0.143 .tO.OlSd 0.038 .t 0.008 0.4SS .t 0.063 0.205 .t 0.023 

Organ/Body 0.422 .t 0.035 0.81 s .t 0.064 0.784 ± 0.052d 0.213 .t 0.031 0.561 .t 0.052d 0.15 .t 0.03 0.178 .t 0.020 0.802 .t 0.074 

125 10 Absolute 25 .t 2 1.181.± 0.087d 0.223 .t 0.017 0.219 ± 0.037 0.060 ± 0.009 0.145 .t O.D!Od 0.036 .t 0.009 0.438 .t 0.021 0.199 .t 0.016 

Organ/Body 0.472 .t O.D30d 0.892 .t 0.108 0.872 .t 0.127 0.241 .t 0.040 0.578 .t 0.059 0.15 ±0.05 0.176 .t 0.020 0.793± 0.067 

250 4 Absolute 26 .t 2 1.457 .t 0.184d 0.239 .t 0.027 0.254 ± 0.020 0.062 .t 0.011 0.139 .t 0.023 d 0.033 .t 0.016 0.442 .t 0.017 0.178 .t 0.039 

Organ/Body 0.559 .t 0.028 d 0.918 ± 0.052 0.984 ± 0.137 0.235 ± 0.027 0.532 ± 0.052d 0.13 .t 0.07 0.171 .t 0.012 0.694 .t 0. I 88 

Values are X .t SO 
(a) (Organ wt x 10) I body wt 
(b) (Organ Wt x 100) I body wt 
(~) Statistically significant (P<0.05) dose-related trend 
(d) Statistically (P<O.OS) different from control 

-~ 



TABLE Fll. ORGAN WEIGHT ANALYSIS FOR FEMALE MICE ADMINISTERED CHLOROBENZENE IN THE 13-WEEK STUDY 

DON Final 
Group Body Kldneyb O~aryb 

(ml/kl) N Wel&bt Liver• (rl&hl) Lunab Spleenb Heartb Thymusb Brain" (rl&hl) Uten11b 

Vehicle 
Control 9 Absolute 21 .t I 0.959 .t 0.096d 0.167 .t 0.020 0.201 .t 0.028 0.071 .t 0.010 4 0.124 .t O.ol I 0.042 .t 0.006 0.461 .t 0.022d 0.017 .t 0.003 0.121 .t 0.029 

Organ/Body 0.453 .t 0.018 4 0.789 .t 0.065d 0.952 .t 0.114 0.336 ..t 0.043 0.586 .t 0.022 0.20 .t O.oJ 0.219 .t 0.010 0,078 .t 0.015 0.51S..t 0.133 

60 9 Absolute 22 .t 2 1.056 .t 0.140 0.162 .t 0.017 0.225 .t 0.060 0.076 ..t 0.010 0.119 .t 0.009 0.044 .t 0.011 0.446 .t 0.018 0.019 ..t 0.006 0.116 ..t 0.024 

Organ/Body 0.473 ..t 0.035 0. 733 .t 0.035 1.038 .t 0.261 0.344 .t 0.047 0.540 + 0.036 0.20 .t 0.05 0.203 ..t 0.008 0.088 .t 0.030 0.509 ..t 0.103 

125 10 Absolute 22 .t I 1.071 .t 0.079 0.165 .t 0.013 0.222 .t 0.046 0.066 ..t 0.006 0.119 .t 0.016 0.042 .t 0.005 0.449 .t 0.019 0.022 .t 0.005 0.108 .t 0.033 

Organ/Body 0.496 .t 0.025 0.767 .t 0.049 1.025 .t 0.161 0.305 ..t 0.033 0.554 .t 0.080 0.20 .t 0.03 0.209 .t 0.012 0.103 .t 0.025 0.500 ..t 0.150 

250 6 Absolute 21 .t I 1.227 .t 0.065° 0.177 .t 0.018 0.204 .t 0.039 0.084 ..t 0.019 0.130 .t 0.006 0.117 .t 0.168 0.445 .t 0.023 0.021 .t 0.009 0.104..t0.018 

Organ/Body 0.576 ..t 0.015° 0.831 ..t 0.060 0.939 .t 0.132 0.394 ..t 0.079 0.609 .t 0.049 0.55 .t 0.80 0.209 .t 0.010 0.099 .t 0.038 0.490 ..t 0.082 

500 3 Absolute 20 .t 3 1.617 .t 0.179° 0.18l.t0.018 0.213 .t 0.031 0.068 ..t O.OI6r 0.12S.t 0.021 0.051 .t 0.019 0.415 .t 0.021 1 0.0 I5 .t 0.005 0.091 ..t 0.043 

Organ/Body 0.807 .t 0.147° 0.908 .t 0.190° 1.083 .t 0.336 0.310 ..t 0.094 f 0.644 .t 0.054 0.23 .t 0,07 0.207 .t 0.030 0.076 .t 0.025 0.434 ..t 0.148 

Values are X .t SD 

- (II) (Organ wt X 10)/body WI 

0'1 (b) (Organ wt x 100)/body wt 
-.J (c) (Organ wt X 1000)/body WI 

(d) Statistically significant (P<O.OS) do~·related trend 
(t) Statistically (P<0.05) different from control 
(/) 	N=2 for the spleen; a single animal was recorded as having a splenic weight of lOx normal. despite a lack of recorded gross or microscopic abnormality. 

The weiJht, therefore. was considered to be wronsJy recorded and was censored from analysis. 



Chlorobenzene )68 



APPENDIX G 

MEAN BODY WEIGHTS OF RATS AND MICE ADMINISTERED 

CHLOROBENZENE BY GAVAGE FOR TWO YEARS 
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TABLE Gl. MEAN BODY WEIGHTS (RELATIVETOCONTROLS)OF RATS ADMINISTERED 
CHLOROBENZENEBYGAVAGEFORTWOYEARS 

Weeks Vehicle Control Low Dose High Dose 

on Study Av.Wt. No. of Av.Wt. Wt. (percent No. of Av.Wt. Wt. (percent No. of 
(grams) Survivors (grams) of controls) Survivors (grams) of controls) Survivors 

MALE 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
17 
22 
27 
31 
35 
39 
45 
49 
54 
58 
62 
67 
71 
75 
79 
83 
87
91 
95 

100 

205 
221 
242 
258 
274 
286 
300 
309 
320 
328 
334 
336 
346 
353 
373 
396 
411 
419 
430 
439 
451 
462 
469 
470 
475 
478 
487 
485 
483 
478 
475 
468 
458 
451 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
49 
49 
49 
49 
49 
48 
45 
43 
41 

208 
224 
241 
256 
268 
282 
295 
307 
314 
323 
331 
330 
343 
353 
368 
391 
407 
415 
426 
437 
447 
459 
469 
467 
474 
473 
483 
482 
475 
476 
472 
463 
462 
456 

101.5 
101.4 
99.6 
99.2 
97.8 
98.6 
98.3 
99.4 
98.1 
98.5 
99.1 
98.2 
99.1 

100.0 
98.7
98.7 
99.0 
99.0 
99.1 
99.5 
99.1 
99.4 

100.0 
99.4 
99.8 
99.0 
99.2 
99.4 
98.3 
99.6 
99.4 
98.9 

100.9 
101.1 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
48 
48 
48 
48 
47 
47 
47 
47 
47 
46 
46 
46 
45 
42 
42 
39 
38 
35 

205 
221 
238 
253 
266 
278 
291 
301 
312 
317 
324 
334 
340 
347 
364 
382 
400 
407 
417 
429 
441 
457 
463 
459 
470 
465 
476 
477 
475 
479 
475 
462 
461 
454 

100.0 
100.0 
98.3 
98.1 
97.1 
97.2 
97.0 
97.4 
97.5 
96.6 
97.0 
99.4 
98.3 
98.3 
97.6 
96.5 
97.3 
97.1 
97.0 
97.7 
97.8 
98.9 
98.7 
97.7 
98.9 
97.3 
97.7 
98.4 
98.3 

100.2 
100.0 
98.7 

100.7 
100.7 

50 
50 
50 
50 
50 
50 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
48 
47 
47 
45 
45 
45 
44 
44 
44 
44 
42 
41 
40 
38 
34 
30 
28 
27 

FEMALE 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12
13 
17 
22 
27 
31 
35 
39 
45 
49 
54 
58 
62 
67 
71 
75 
79 
83 
87 
91 
95

100 

135 
149 
157 
161 
170 
173 
178 
180 
187 
189 
191 
194 
197
198 
206 
214 
217 
220 
224 
231 
236 
246 
252 
251 
258 
265 
272 
276 
274 
280 
281 
289 
289 
291 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
49 
42 
42 
42 
40 
40 
40 
40 
40 
39 
39 
39 
38 
36 
34 
33 
33 
31 

130 
150 
155 
163 
169 
173 
177 
179 
185 
188 
192 
196 
198 
200 
207 
218 
220 
223 
229 
239 
245 
253 
259 
263 
273 
279 
292 
300 
300 
297 
302 
308 
305 
312 

96.3 
100.7 
98.7 

101.2 
99.4 

100.0 
99.4 
99.4 
98.9 
99.5 

100.5 
101.0 
100.5
101.0 
100.5 
101.9 
101.4 
101.4 
102.2 
103.5 
103.8 
102.8 
102.8 
104.8 
105.8 
105.3 
107.4 
108.7 
109.5 
106.1 
107.5 
106.6 
105.5 
107.2 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
49 
49 
49 
49 
49 
46 
41 
41 
40 
40 
40 
40 
40 
40 
40 
40 
39 
36 
36 
36 
34 
32 
32 

133 
150 
157 
161 
166 
173 
176 
179 
184 
188 
190 
195 
196 
200
204 
218 
220 
226 
231 
239 
247 
256 
264 
263 
274 
281 
294 
302 
300 
299 
304 
304 
309 
316 

98.5 
100.7 
100.0 
100.0 
97.6 

100.0 
98.9 
99.4 
98.4 
99.5 
99.5 

100.5 
99.5

101.0 
99.0 

101.9 
101.4 
102.7 
103.1 
103.5 
104.7 
104.1 
104.8 
104.8 
106.2 
106.0 
108.1 
109.4 
109.5 
106.8 
108.2 
105.2 
106.9 
108.6 

50 
50 
50 
50 
50 
50 
50 
48 
48 
48 
48 
47 
46 
46 
46 
46 
43 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
40 
40 
39 
36 
35 
33
32 
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TABLE G2. MEAN BODY WEIGHTS (RELATIVE TO CONTROLS) OF MICE ADMINISTERED 
CHLOROBENZENEBYGAVAGEFORTWOYEARS 

Weeks Vehicle Control Low Dose High DOS! 
on Study Av. Wt. No. of Av. Wt. Wt. (percent No. of Av. Wt. Wt. (percent No. of 

(grams) Survivors (grams) ofcontrols) Survivors (grams) ofcontrols) Survivors 

MALE 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
17 
22 
27 
31 
37 
39 
43 
49 
53 
58 
62 
67 
72 
76 
80 
84 
88 
92 
96 

100 

23 
25 
27 
30 
31 
34 
30 
30 
31 
32 
33 
33 
34 
34 
35 
36 
37 
40 
39 
40 
40 
41 
41 
42 
43 
42 
42 
43 
43 
42 
42 
41 
39 
39 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
49 
49 
49 
48
47 
47 
45 
44 
42 
39 

24 
26 
27 
29 
31 
33 
30 
30 
31 
31 
34 
34 
35 
35 
36 
38 
38 
39 
39 
40 
40 
41 
42 
42 
42 
43 
41 
42 
42 
41 
41 
40 
39 
39 

104.3 
104.0 
100.0 
96.7 

100.0 
97.1 

100.0 
100.0 
100.0 
96.9 

103.0 
103.0 
102.9 
102.9 
102.9 
105.6 
102.7 
97.5 

100.0 
100.0 
100.0 
100.0 
102.4 
100.0 
97.7 

102.4 
97.6 
97.7 
97.7 
97.6 
97.6 
97.6 

100.0 
100.0 

50 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
48 
46 
46 
46 
45 
44 
44 
44 
44 
44 
43 
42 
41 
39 
37 
35 
33 

23 
25 
25 
28 
29 
31 
28 
30 
31 
31 
32 
33 
34 
34 
35 
37 
39 
40 
40 
41 
41 
41 
42 
42 
43 
43 
42 
43 
43 
43 
42 
41 
40 
39 

100.0 
100.0 
92.6 
93.3 
93.fi 
9U! 
93.3 

100.0 
100.0 
96.9 
97.0 

100.0 
100.0 
100.0 
100.0 
102.8 
105.4 
100.0 
102.H 
102.!)
102.1)
100.0 
102A 
100.0 
100.0 
102.4 
100.0 
100.0 
100.1)
102.•l 
100.1)
100.1)
102.15 
100.0 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
48 
48 
47 
47 
47 
47 
47 
47 
47 
45 
45 
43 
43 
43 
41 
38 
35 
32 

FEMALE 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9

10 
11 
12 
13 
17 
22 
27 
31 
37 
39 
43 
49 
53 
58 
62 
67 
72 
76 
80 
84 
88 
92 
96 

100 
105 

17 
20 
21 
21 
22 
23 
23 
22 
23 
25 
26 
26 
26 
26 
27 
29 
31 
30 
31 
32 
32 
33 
34 
35 
36 
35 
36 
38 
38 
37 
37 
37 
37 
36 
0 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50
49 
49 
49 
49 
49 
49 
48 
47 
0 

16 
19 
21 
22 
23 
24 
24 
24 
24 
24 
26 
26 
27 
27 
28 
29 
31 
31 
32 
33 
32 
34 
34 
36 
36 
36 
36 
38 
38 
38 
38 
37 
36 
35 
0 

94.1 
95.0 

100.0 
104.8 
104.5 
104.3 
104.3 
109.1 
104.3 
96.0 

100.0 
100.0 
103.8 
103.8 
103.7 
100.0 
100.0 
103.3 
103.2 
103.1 
100.0 
103.0 
100.0 
102.9 
100.0 
102.9 
100.0 
100.0 
100.0 
102.7 
102.7 
100.0 
97.3 
97.2 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
49 
49 
48 
48
47 
47 
47 
47 
47 
47 
43 
43 
0 

17 
20 
21 
22 
23 
23 
23 
23 
25 
26 
26 
26 
27 
27 
27 
29 
30 
31 
32 
33 
33 
33 
34 
35 
36 
36 
37 
38 
38 
38 
38 
37 
37 

35"' 
0 

100.1J 
100.tJ 
100.0 
104.8 
104.5 
100.0 
100.0 
104.5 
108.7 
104.()
100.0 
100.0 
103.8 
103.8 
100.0 
100.0 
96.8 

103.3 
103.2 
103.1 
103.1 
100.0 
100.0 
100.0 
100.0 
102.9 
102.8 
100.0 
100.0 
102.7 
102.7 
100.0 
100.0 
97.2 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
49 
49 
49 
49 
49 
49 
48 
48 
48 
48
47 
47 
47 
46 
46 
46 
43 
42 
0 

171 Chiorobenzene 



Chlorobenzene 172 



APPENDIX H 

HISTORICAL INCIDENCE OF TUMORS IN CORN OIL 

CONTROL F344/N RATS 
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TABLE HI. HISTORICAL INCIDENCE OF LIVER TUMORS IN MALE F344/N RATS RECEIVING 
CORN OIL BY GAVAGE (a) 

Neoplastic 
Laboratory Nodule 

Battelle 2/100 (2%) (b) 

Gulf South 7/291 (2%) 

Litton 7/50 (14%) 

Mason 1/50 (2%) 

Papanicolaou 0/49 (0%) 

Southern 4/249 (2%) 

Total 21/789 (2.7%) 
SD (c) 3.81% 

Range 

High 7/50 
Low 0/50 

Neoplastic Nodule 
Carcinoma or Carcinoma 

2/100 (2%) 4/100 (4%) 

3/291 (I%) 10/291 (3%) 

0/50 (0%) 7/50 (14%) 

2/50 (4%) 3/50 (6%) 

0/49 (0%) 0/49 (0%) 

0/249 (0%) 4/249 (2%) 

7/789 (0.9%) 28/789 (3.5%) 
1.63% 4.07% 

2/50 7/50 

o;5o 0/50 


(a) 	Data as of January 5, 1983 for studies of at least 104 weeks in the new NTP historical control data base 
(from Technical Reports 193 forward). 

(b) 	Includes this study; incidence was 0/50 (0%) in the other study from Battelle. 
(c) 	Standard deviation. Range and SD are presented for groups of 35 or more animals. 
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APPENDIX I 


ANALYSIS OF PRIMARY TUMORS IN RATS AND MICE 
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TABLE 11. ANALYSIS OF PRIMARY TUMORS IN MALE RATS 

Untreated 

Control 


Subcutaneous Tissue: Fibroma 
Tumor Rates 

Overall (a) 4/50 (8%) 
Adjusted (b) 11.8% 
Terminal (c) 4/34 (12%) 

Statistical Tests (d) 

Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Subcutaneous Tissue: Fibroma or Fibrosarcoma 
Tumor Rates 

Overall (a) 4/50 (8%) 
Adjusted (b) 11.8% 
Terminal (c) 4/34 (12%) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Subcutaneous Tissue: Sarcoma 
Tumor Rates 

Overall (a) 0/50 (0%) 
Adjusted (b) 0.0% 
Terminal (c) 0/34 (0%) 

Statistical Tests (d) 

Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Hematopoietic System: Mononuclear Cell Leukemia 
Tumor Rates 

Overall (a) 12/50 (24%) 
Adjusted (b) 32.2% 
Terminal (c) 9/34 (26%) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Hematopoietic System: All Leukemia 
Tumor Rates 

Overall (a) 19{50 (38%) 
Adjusted (b) 44.5% 
Terminal (c) 11/34 (32%) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Chlorobenzene 176' 

Vehicle 

Control 


5/50 (10%) 
12.3% 
4/39 (10%) 

P=0.286N 
P=0.209N 
P=0.146N 

7/50 (14%) 
16.7% 
5/39 (13%) 

P=0.238N 
P=O.I34N 
P=0.099N 

3/50(6%) 
6.7% 
1/39 (3%) 

P=0.269N 
P=O.I38N 
P=O.I76N 

5/50 (10%) 
11.5% 
2/39 (5%) 

P=0.541 
P=0.348N 
P=0.318N 

8/50 (16%) 
17.8% 
3/39 (8%) 

P=0.424N 
P=O.I52N 
P=O.I66N 

60 
mg/kg 

120 
mg/kg 

2/50 (4%) 
6.1% 
1/32 (3%) 

2/50(4%) 
6.4% 
1/26 (4%) 

P=0.302N 
P=0.207N 

P=0.396N 
P=0.311N 

P=0.218N P=0.218N 

2/50(4%) 
6.1% 
1/32 (3%) 

3/50(6%) 
9.7% 
1/26 (4%) 

P=O.I37N 
P=0.088N 

P=0.360N 
P=0.219N 

P=0.080N P=O.I59N 

o;5o (O%) 
0.0% 
0{32 (0%) 

1/50 (2%) 
3.6% 
0/26 (0%) 

P=O.I52N 
P=O.I51N 

P=0.453N 
P=0.250N 

P=O.I21N P=0.309N 

9/50 (18%) 
24.3% 
5/32 (16%) 

3/50 (6%) 
9.3% 
1/26(4%) 

P=O.I22 
P=0.224 

P=0.568N 
P=0.331N 

P=O.I94 P=0.357N 

11/50 (22%) 
27.8% 
5/32 (16%) 

4/50 (8%) 
12.9% 
2/26 (8%) 

P=O.I95 
P=0.327 · 

P=0.404N 
P=O.I67N 

P=0.306 P=O.I78N 



T..\BI.F. II ..-\NAI.\'SIS OF PRIMARY TUMORS IN MAJ.E RATS (Continued) 
--·-

llntreated Vehicle 60 120 
Control Control mg/kg mg/kg 

-·---· 
l.h·cr: ~cu11h1stic Nodule 
Tumor Ratl'S 

0\crall ta) 4150 (XI{) 2'50 (41;(} 4149 (!Wi) 8149 (lt.c;() 

Ad.iustl·d fh) I0.4Cfi 4.5CJi 12.5CJi 29.3CJI 
Terminal (c') 2/34 (oCf) 0 39 (01'() 4'32 !I.Wil 7 26 (27CJI) 

Stati,tiL·al Tests (cf) 

I ik Tahle P=0.()(}5 P=0.255 P=O.OIO 
lnl'idcnllll Tumor Test P=O.OII P=0.290 P=0.021 
<.'•1chran-Armitage Trend Test P=0.027 
Fisher F:><act Test P=0.329 P=0.043 

l.iver: Neoplastic Nodule or Carcinoma 
Tumor Rates 

Overall (a) 4/50 (8Cfr) 4 50(8Ci() 4 49 !Wi) 8 / 49 (16t;;) 
Adjusted (h) 10.4Si 9.41;; 12.51; 29.3f;·i 
Terminal {c') 2/34 (61:;) 2 i 39 (5CY,) 4 32 ( 131)() 7 i 26 (27%) 

S!alistiL·al Tests {d) 
I ik Tahle P=O.OJ~ P=0.532 P=0.048 
lnddenllll Tumor Test P=0.054 P=0.570 P=0.08.'~ 

Cndll'an-Armitage Trend Test P=O.I21 
Fisher Fxact Test P=O.fl31 P=O.I fiX 

Pituitary: Adenoma 
l'umor Rates 

0\'Cnlll (tl) 20.'49 (4lo/r) 10;50 (201;() 9!42 (2lo/r) 3/47 (6C;() 
Adjusted (h) 47.5f;; 24.2CJI 27.4o/r IO.M1 
Terminal (,·) 12 33 (36CJ() 8/39 (2lo/r) 7 I 30 (23o/r) 2 25 (Ro/r) 

Statistkal Tests {d) 

I ill' Tahle P=O.I72N P=0.477 P=O.I62N 
llwillental Tumor Test P=O.I09N P=0.532 P=O.IOIN 
Cochmn-Armit.age Trend Test P=0.047N 
Fishl·r r xuct Test P=0.534 P=0.046N 

J•ituihtr~·: Adenoma, Adenocarcinoma or Carcinoma 
Tumor Rlltes 

Owru II (a) 20 49 (410() 12/50 (24%) 9;42 (21%) 3147 (6'7() 
,\djusted (h) 47.5% 28JC/( 27 .4o/r 10.6o/r 
Tcrminlll (C') 12/33 (36%) 9; 39 (23!}() 7!30 (239() 2!25 (81?() 

Statistic:tl Tests (c/) 

l.ifc Tahlc P=O.OR4N P=0.541N P=0.086N 
lncidenwl Tumor Test P=0.044N P=0.462N P=0.044N 
C'<K·hran-Armitage Trend Test P=O.OI6N 
Fisher Fxact Test P=0.484N P=O.OI5N 

Adrenal: Pheochromocytoma 
Tumor Rates 

Overall {a) 10/49 (20%) 11/49 (22%) 7!49 (14%) 5/49 ( 10%) 
Adjusted (h) 27.20;( 25.7% 20.8o/r 19.2% 
Terminul (C') 8 '34 (24Cfr) 7i 38 (I RCJ1) 6/32 (19%) 5!26 (19C]f.) 

Statisticul Tests (tl) 
Life Tuhlc P=0.23JN P=OJ51N P=0.290N 
Incidental Tumor Test P=O.I63N P=0.231N P=0.204N 
Cochran-Armitagc Trend Test P=0.063N 
Fisher f.xacl Tcsl P=0.217N P=0.085N 
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TABLE 11. ANALYSIS OF PRIMARY TUMORS IN MALE RATS (Continued) 

Untreated Vehicle 
Control Control 

Thyroid: Follicular Cell Adenoma, Adenocarcinoma or Carcinoma 
Tumor Rates 

Overall (a) 1/49 (2%) 2/50 (4%) 
Adjusted (b) 2.9% 5.1% 
Terminal (c) 1/34 (3%) 2/39 (5%) 

Statistical Tests (d) 
Life Table P=0.563N 
Incidental Tumor Test P=0.563N 
Cochran-Armitage Trend Test P=0.458N 
Fisher Exact Test 

Thyroid: C-Cell Carcinoma 
Tumor Rates 

Overall (a) 6/49 (12%) 6/50 (12%) 
Adjusted (b) 16.0% 14.9% 
Terminal (c) 3/34 (9%) 5/39 (13%) 

Statistical Tests (d) 
Life Table P=0.414N 
Incidental Tumor Test P=0.404N 
Cochran-Armitage Trend Test P=0.264N 
Fisher Exact Test 

Testis: Interstitial Cell Tumor 
Tumor Rates 

Overall (a) 47/50 (94%) 44/50 (88%) 
Adjusted (b) 100% 93.6% 
Terminal (c) 34/34 (100%) 36/39 (92%) 

Statistical Tests (d) 
Life Table P=0.002 
Incidental Tumor Test P=0.022 
Cochran-Armitage Trend Test P=0.440N 
Fisher Exact Test 

Testis: Interstitial Cell Tumor or Interstitial Cell Tumor, Malignant 
Tumor Rates 

Overall (a) 47/50 (94%) 45/50 (90%) 
Adjusted (b) 100% 93.7% 
Terminal (c) 34/34 (100%) 36(39 (92%) 

Statistical Tests (d) 
Life Table P=0.004 
Incidental Tumor Test P=0.054 
Cochran-Armitage Trend Test P=0.323N 
Fisher Exact Test 

Tunica Vaginalis: Mesothelioma 
Tumor Rates 

Overall (a) 0/50 (0%) 3/50(6%) 
Adjusted (b) 0.0% 7.7% 
Terminal (c) 0/34 (0%) 3/39 (8%) 

Statistical Tests (d) 
Life Table P=0.316N 
Incidental Tumor Test P=0.261N 
Cochran-Armitage Trend Test P=0.202N 
Fisher Exact Test 

60 120 
mg/kg mg/kg 

3/49 (6%) I /43 (2%) 
9.4% 3.8% 
3/32 (9%) 1/26 (4%) 

P=0.410 P=0.640N 
P=0.410 P=0.640N 

P=0.490 P=0.557N 

5/49 (10%) 3/43 (7%) 
15.6% 11.5% 
5/32 (16%) 3/26 (12%) 

P=0.615 P=0.472N 
P=0.591N P=0.463N 

P=0.514N P=0.324N 

43/49 (88%) 43/50 (86%) 
97.7% 100.0% 
31132 (97%) 26/26 (100%) 

P=O.IIO P=0.003 
P=0.288 P=0.035 

P=0.606N P=0.500N 

43/49 (88%) 43/50 (86%) 
97.7% 100.0% 
31/32 (97%) 26/26 (100%) 

P=O.I55 P=0.006 
P=0.390 P=0.080 

P=0.486N P=0.380N 

1/50 (2%) 1(50 (2%) 
3.1% 3.1% 
1/32 (3%) 0/26 (0%) 

P=0.378N P=0.453N 
P=0.378N P=0.368N 

P=0.309N P=0.309N 
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TABLE II. ANALYSIS OF PRIMARY TlJMORS IN MAI.E RATS (Continued) 

llntreated Vehicle 60 120 
Control Control mg/kg mg/kg 

All Sites: Mesothelioma 
Tumor Rate~ 

Overall (a) 1(50 (2l}f) 3(50 (6i?i·) 1/50 (2%) 3/50 (6%) 
Adjusted (b) 2.0°f 7.7('; 3.1% 9.3% 
Terminal (c·) 0/34 (OC.!i) 3/39 (8l}f) 1/32 (3%) 0/26 (0%) 

Statistical Te~t~ (cl) 
Life Table P=0.432 P=0.378N P=0.484 
Incidental Tumor Test P=0.565 P=0.378N P=0.649 
Cochran-Armitage Trend Test 1'=0.594 
Fisher Exact Test P=0.309N P::0.661 

(a) 	Number of tumor bearing animals/ number of animals examined at the site. 
(b) 	Kaplan-Meier estimated lifetime tumor incidence after adjusting for intercurrent mortality. 
(c) 	Observed tumor incidence at terminal kill. 
(d) 	Beneath the control incidence are the P-values associ:ttl'd '' ith the trend test. Beneath the dosed group 

incidence are the P-values corresponding to pairwise comp.u·i,ons between that dosed group and the vehicle 
controls. The life table analysis regards tumors in animal' dying. pnor to terminal kill as being (directly or 
indirectly) the cause of death. The incidental tumor tl',( rqmrds these lesions as non-fatal. The Cochran
Armitage and Fisher exact tests compare directly the 0\aall incidence rates. A negative trend or lower 
incidence in a dosed group is indicated by (N). 
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TABLE 12. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS 

Untreated 

Control 


Hematopoietic System: Mononuclear Cell Leukemia 
Tumor Rates 

Overall (a) 3/49 (6C!1) 

Adjusted (h) 7.5o/r 
Terminal (c) 2/36 (6o/r) 

Stati,tical Tests (d) 

l.ih: Table 
Incidental Tumor Test 
C'ochran-Armitage Trend Test 
Fisher Exact Test 

Hematopoietic System: Undifferentiated Leukemia 
Tumor Rates 

Overall (a) 0/49 (0%) 
Adjusted (h) O.Oo/r 
Terminal (c) 0/]6 (0%) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
C'ochran-Armitage Trend Test 
Fisher Exact Test 

Hematopoietic System: All Leukemia 
Tumor Rates 

Overall (a) 9/49 (18%) 
Adjusted (h) 22.3% 
Terminal (c') 6/36 (17%) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
C'ochran-Armitage Trend Test 
Fisher Exact Test 

Hematopoietic System: Lymphoma or Leukemia 
Tumor Rates 

Overall (a) 9/49 (18%) 
Adjusted (h) 22.3% 
Terminal (c) 6/36 (17%) 

Statistical (d) 
Life Table 
Incidental Tumor Test 
C'ochran-Armitage Trend Test 
Fisher Exact Test 

Pituitary: Adenoma 
Tumor Rates 

Overall (a) 27/48 (56%) 
Adjusted (b) 63.6% 
Terminal (c) 20/35 (57%) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
C'ochran-Armitage Trend Test 
Fisher Exact Test 

Vehicle 

Control 


5150 (10%) 
15.2o/r 
3/29 (IOo/r) 

P=0.093 
P=0.041 
P=0.067 

3/50 (6%) 
9.6% 
2/29 (7%) 

P=0.058N 
P=0.061N 
P=0.060N 

8/50 (16%) 
24.1 o/r 
5/29 (17%) 

P=0.317 
P=0.196 
P=0.263 

9/50 (18%) 
27.2% 
6(29 (21%) 

P=0.408 
P=0.287 
P=0.354 

23/46 (50%) 
67.0% 
16/27 (59%) 

P=0.027N 
P=O.OI6N 
P=0.036N 

60 
mg/kg 

120 
mg/kg 

8/50 (16%) 
22.8o/r 
3/30 (10%) 

11/50(22%) 
30.0% 
6/31 (19%) 

P=0.304 
P=0.257 

P=O.II6 
P=0.055 

P=0.277 P=0.086 

1/50 (2%) 
2.7% 
0/30(0%) 

0/50 (0%) 
0.0% 
0/31 (0%) 

P=0.304N 
P=0.312N 

P=O.li2N 
P=O.I05N 

P=0.309N P=0.121N 

10/50 (20%) 
26.8o/r 
3/30 (10%) 

11/50 (22%) 
30.0% 
6/31 (19%) 

P=0.426 
P=0.418 

P=0.359 
P=0.258 

P=0.398 P=0.306 

10/50 (20%) 
26.8% 
3/30 (10%) 

11/50(22%) 
30.0% 
6/31 (19%) 

P=0.523 
P=0.533 

P=0.456 
P=0.357 

P=0.500 P=0.402 

18/46 (39%) 
56.1% 
15/29 (52%) 

13/43 (30%) 
41.6% 
9/26 (35%) 

P=O.I46N 
P=0.252N 

P=0.039N 
P=0.021N 

P=0.201N P=0.046N 
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TABI.E 12. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS (Continued) 

Untreated 

Control 


Pituitar:v : Adenoma or Carcinoma 
·r llllHH J{ates 

0\ ~rail (a) 28/48 (58%) 
\djusted (h) 64.5% 

Terminal (c) 20/35 (57%) 
Stutistical Tests (d) 

Life Table 
Incidental Tumor Test 
C'ochran-Armitage Trend Test 
Fisher Exact Test 

Adrenal: Pheochromocytoma 
Tumor Rates 
· Overall (a) 3/49 (6%) 

Adjusted (h) 8.3% 
Terminal (c) 8/36(8%) 

Statistical Tests {d) 
l.ife Table 
lnl·idental Tumor Test 
Codmm-Armitage Trend Test 
fisher Exact Test 

Thyroid: Follicular Cell Adenoma or Carcinoma 
Tumor Rates 

Overall (a) 0149 (0%) 
Adjusted (h) 0.0% 
Terminal (c) 0(36 (0%) 

Stati~til·al Tests (d) 

l.if~ Table 
Incidental Tumor Test 
C'ochran-Armitage Trend Test 
Fisher Exact Test 

Thyroid: C-Cell Carcinoma 
Tumor Rates 

0\erall (a) 3I49 Wif) 
Adjusted (h) 8.3% 
Terminal (c) 3/36 (8%) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
C'ochran-Armitage Trend Test 
Fisher Exact Test 

Mammary Gland: Fibroadenoma 
Tumor Rates 

Overall (a) 7/49 (14%) (/) 
Adjusted (h) 17.6% 
Terminal (c) 5/36 (14%) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
C'ochran-Armitage Trend Test 
Fisher Exact Test 

Vehicle 

Control 


23(46 (50%) 
67.0% 
16/27 (59%) 

P=0.027N 
P=O.OI6N 
P=0.037N 

I /49 (2%) 
3.6% 
1/28(4%) 

P=0.444 
P=0.427 
P=0.406 

0/49 (0%) 
0.0% 
0/29 (0%) 

P=0.091 
P=0.082 
P=0.082 

4/49(8%) 
13.8% 
4/29 (14%) 

P=0.088N 
P=0.088N 
P=O.IOIN 

7/50 (14%) 
23.1% 
6/29 (21%) 

P=0.517N 
P=0.550N 
P=0.560 

60 
mg/kg 

120 
mg/kg 

19;46 (41%) (e) 
59.2% 
16/29 (55%) 

13/43 (30%) 
41.6% 
9(26 (35%) 

P=O.l95N 
P=0.333N 

P=0.039N 
P=0.021N 

P=0.265N P=0.046N 

4/49 (8%) 
13.1% 
3/29 (10%) 

2/49 (4%) 
6.5% 
2/31 (6%) 

P=O.l89 
P=O.l89 

P=0.536 
P=0.536 

P=O.l81 P=0.500 

2/49 (4%) 
6.5% 
1/30(3%) 

3/49 (6%) 
9.7% 
3/31 (10%) 

P=0.247 
P=0.212 

P=O.I32 
P=O.I32 

P=0.247 P=O.l21 

1/49 (2%) 
3.3% 
I /30 (3%). 

1/49 (2%) 
3.2% 
1/31 (3%) 

P=O.l67N 
P=O.I67N 

P=O.l58N 
P=O.l58N 

P=O.l81N P=O.l81N 

5(50 (10%) 
14.9% 
3/30 (10%) 

7/50 (14%) (g) 
21.7o/r 
6131 ( 19o/r) 

P=0.364N 
P=0.372N 

P=0.570N 
P=0.604N 

P=0.380N P=0.613 
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TABI.E 12. ANALYSIS OF PRIMARY TUMORS IN FEMAU RATS (Continued) 

Mammary Gland: All Adenoma 
Tumor RaiL'S 

Overull (a) 

Adjusted (h) 

Terminul (t) 
Statistical Tests (c/) 

Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

t lterus: Endometrial Stromal Polyp 
Tumor Rates 

Overall (a) 
Adjusted (h) 
Terminal (c) 

Statistical Tests (c/) 

Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

lJntreated 
Control 

9/49 ( 180f.) (f) 
21.291 
5/36 ( 14o/r) 

9/49 ( 18%) 
23.2% 
7; 36 ( J9lJi,) 

Vehicle 

Control 


9! 50 (18o/;) 
27.9C:i 
7/29 (24%) 

P=0.301N 
P=0.325N 
P=0.339N 

16150 (32%) 
51.3o/r 
14/29 (48%) 

P=0.060N 
P=0.059N 
P=0.085N 

60 120 
mg/kg mg/kg 

7/50 ( 14%) 7150 (14%) (g) 
21.2% 21. 7o/r 
5/30 (J71;f) 6/31 (19%) 

P=0.378N P=0.354N 
P=0.381N P=0.3!!1N 

P=0.393N P=OJ93N 

4/49 (8o/r) 10/50 (20o/r·) 
13.31?1· 29.3o/r 
4! 30 ( J3l}i) 8/31 (26o/r) 

P=0.002N P=0.090N 
P=0.002N P=0.088N 

P=0.003N P=O.I27N 

(a) 	Number of tumor bearing animals/ number of animals examined at the site. 
(h) 	Kaplan-Meier estimated lifetime tumor incidence after adjusting for intercurrent mortality. 
(c) 	Observed tumor incidence at terminal kill. 
(d) 	Beneath the control incidence are the P-values associated with the trend test. Beneath the dosed group 

incidence are the P-valucs corresponding to pairwise comparisons between that dosed group and the vehicle 
controls. The life tuble analysis regards tumors in animals dying prior to terminal kill as being (directly or 
indirectly) the cause of death. The incidental tumor test regards these lesions as non-fatal. The Cochran
Armitage and Fisher exact tests compare directly the overall incidence rates. A negative trend or lower 
incidence in a dosed group is indicated by (N). 

(e) 	One animal had both a carcinoma and an adenocarcinoma. 
(f) 	One unimal ulso had u pupillary adenocarcinoma. 
(g) 	One animal also had a fibroadenocarcinoma. 

Chlorobenzene 	 182 



TABLE 13. ANALYSIS OF PRIMARY TUMORS IN MALE MICE 

llntreated 
Control 

Skin or Subcutaneous Tissue: Sarcoma, NOS 
Tumor Rates 

Overall (a) l/50(2lfr) 
Adjusted (h) 2.3% 
Terminal (<") 0/35 (0Cfr) 

Statistienl Tests (d) 

Lik I ahle 
lncitkntal Tumor Test 
(.'ochmn-Armitage Trend Test 
Fisher Fxact Test 

Skin or Subcutaneous Tissue: Fibrosarcoma 
Tumor Rates 

0\l'nlll (a) 0 50 (Ol/() 

\diu:o.ted fh) 0.0% 
ll'llllina I (c) 0/35 (0%) 

St;lli,til·al Tests (c/) 

I ill' Tahk 
llll'llkntal Tumor Test 
Cochran-Armilllge Trend Test 
Fisher Fxact Test 

Skin or Subcutaneous Tissue: Neurofibrosarcoma 
Tumor Rmes 

(herall (a) () 50 (01() 

Adjusted (h) 0.0% 
Tnminal (c) 0/35 (0)% 

Statistic<il Tests (d) 
l.itc T;1hle 
llll'idcntal Tumor Test 
Cm:hran-Armitagc Trend Test 
Fisher Fxact Test 

Skin or Subcutaneous Tissue: Sarcoma, All Types 
lun1llr Rates 

0\erall (a) l/50 (2%) 
Adjusted (h) 2.3% 
Terminal (c') 0/35 (0%) 

Statistil·al Tests (d) 
l.ife Table 
Incidental Tumor Test 
Coehran-Armitage Trend Test 
Fisher Exact Test 

Lung: Alveolar/Bronchiolar Adenoma 
Tumor Rates 

Overall (a) 5/50 ( IOo/r) 
Adjusted (h) 14.3£}( 
Terminal (<") 5/35 (14%) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Vehicle 

Control 


2/50 (4%) 
4.5% 
1/39 (3%) 

P=0.055 
P=0.126 
P=0.080 

0/50 (0Cfr) 
O.Olfr 
0! 39 (Oo/r) 

P=0.295 
P=0.322 
P=0.331 

3150 (6%) 
6.9Cfr 
0 39 (()l'i) 

P=0.500 
P=0.355N 
P=0.399N 

5/50 (10%) 
1J.1Cfr 
1/39 (3%) 

P=0.082 
P=0.204 
P=O.I41 

4150 (8o/r) 
9.8% 
3/39 (8%) 

P=O.I70 
P=O.I99 
P=0.286 

30 
mg/kg 

60 
mg/kg 

2/50 (4Cfr) 
7.1% 
2/28 (7o/r) 

6 j 50 (12C;'r) 
15.5Cfr 
1/29 (3o/r) 

P=0.590 
P=0.602 

P=0.095 
P=0.260 

P=0.691 P=0.134 

1/50 (2o/r) 
2.5~; 

0/28 (OCfi) 

It 50 (2%) 
3.4o/r 
1129(3%) 

P=0.472 
P=0.545 

P=0.441 
P=0.441 

P=O.SOO P=0.500 

It 50 (2Cfr) 
3.6l}( 
1'28(41'() 

2/50 (4£}() 
6.9o/r 
2129 (7Cfr) 

P=0.388N 
P=O.I76N 

P=0.606 
P=0.392N 

P=0.309N P=O.SOON 

4/50 (8%) 
12.9C!1 
3/28(11%) 

9/50 (18%) 
24.5o/r 
4!29 (14%) 

P=0.625 
P=0.456N 

P=O.Il6 
P=0.350 

P=O.SOON P=O.I94 

3/49 (6Cfr) 
II.ICfr 
3/27 (II%) 

6/49 (12%) 
19.2% 
5/29 (17%) 

P=0.626 
P=0.626N 

P=0.221 
P=0.276 

P=0.51 IN P=0.357 
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TABLE 13. ANAl-YSIS OF PRIMARY TllMORS IN MALE MICE (Continued) 

llntreated Vehide 
Control Control 

l.un~: Alveolar/Bronchiolar Carcinoma 
Tumor Rates 

Overall (u) l/50(2t;f) 2/50 Wlil 
Adjusted (h) 2.9f1i 4.7f]1 
Terminal (1') I '35 (3l!i l I I 39 (3Cl() 

Sllttistical Tests (d) 

l.ili.· Taolc P=O.I73 
llwidl·nutl Tumor Test P=0.207 
( 'nchran-Armitage Trend Test P=0.232 
Fish~·r Exttct Test 

l.un~: Alveolar/Bronchiolar Adenoma or Carcinoma 
Tumor Ratl'S 

Overall (u) 5!50 ( IOo/r) 6/50 (12o/r.) 
Adjusted (h) 14.3o/r 14.3<Jf 
Terminal (c') 5135 (14%) 4/39 ( 10%) 

Statistical Tests (d) 

l.ife Table P=0.066 
tnddental Tumor Test P=0.087 
Col·hnm-Armitage Trend Test P=0.143 
Fisher Exact Test 

Hematopoietic System: Malignant J.ymphoma, Histiocytic Type 
Tumor Rutes 

Owrull (u) 0'50(0C'i) 2/50 (4%) 
Adjusted (h) 0.0% 4.2% 
h·rminal (c) 0/35 (0%) o 39 coc;o 

Slltti~til·al Tests (d) 

l.il\: Tahle P=0.336 
Jncilkntal Tumor Test P=0.577N 
Cnchntn-Armitage Trend Test P=0.417 
Fisher Exact Test 

Hematopoietic System: Malignant Lymphoma, l.ymphocytic Type 
Tumor Rates 

Owrull (cl) 1'50 (2Cfi) 2!50 (4%) 
Adjusted (h) 2.9CYr 5.1o/r 
Terminlll (<') 1135 (3%) 2/39 (5%) 

Statistil·al Tests (d) 

l.ife T11ble P=0.298 
Incidental Tumor Test P=0.411 
Cochran-Armitage Trend Test P=0.412 
Fisher Exact Test 

Hematopoietic System: J.ymphoma, All Malignant 
Tumor Rates 

Overall (u) 3;50 (6%.) s;5o <JOf'l() 
Adjusted {h) 8.6% 11.2€!1 
Tcrminul (1') 3/35 (9o/r) 2! 39 (5%) 

Statistkul Tests (d) 

t.ili: Tuhte P=0.203 
Incidental Tumor Test P=0.464 
('oduun-Armitagc Trend Test P=OJ33 
Fisher Exact Test 

30 
mg/kg 

1/49 (2o/r) 
3. 7o/r 
I /27 (4o/r) 

P=0.607N 
P=0.559N 

P=0.508N 

4/49 (8%) 
14.8<Jf 
4/27 ( t5o/r) 

P=0.587N 
P=0.508N 

P=0.383N 

4/50 (8o/r) 
12.9('1 
2 2X (71 ;) 

P=<l.~45 
P=OJlJ:! 

P=(U,N 

2

3 50 (f>1 i) 
IO.or; 

1 28 (7C,V,) 

P=0.364 
P=0.432 

P=0.500 

9/50 (180() 
27.5o/r 
5.: 2X ( l!lr,() 

P=0.094 
P=0.219 

P=O.I94 

mg/kg 

4149 (8o/r) 
11.6o/r 
2 29 (7Clf) 

P=0.248 
P=OJII 

P=0.329 

10149 (209() 
29.6% 
7!29 (24%) 

P=0.094 
P=O.l36 

P=O.l94 

3 50 (6<Jf) 
7,5Cl( 
0•29 (0%) 

P=0.447 
P=0.62(l:\ 

P=OjOO 

1

3150 (6%) 
9.2% 

1 29(3%) 

P=0.386 
P=0.524 

P=0.500 

7;50 (14%) 
19.0o/r 
2'29(7c;{) 

P=0.263 
P=0.580 

P=0.380 
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TABU: 13. ANALYSIS OF PRIMARY TUMORS IN MAI.E MICE (Continued) 

Untreated 
Control 

C'irculatory System: Hemangiosarcoma 
Tumor Rates 

Cherull (CI) 3/50(6%) 
Adjusted (h) 8.1% 
Terminal (<') 2/35 (6o/r) 

Statistical Tests (d) 
I ili.·lahle 
Incidental Tumor Test 
<'oc:hran-Armitage Trend Test 
1-j,hn Lxact Test 

C'ireulatory System: Hemangioma or Hemangiosarcoma 
Tumor Rates 

Overall (CI) 3/50(6%) 
Adjusted (h) 8.1% 
Terminal (c) 2/35 (6%) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
C'ochran-Armitage Trend Test 
Fisher Exact Test 

l.iver: Adenoma 
Tumor Rates 

Over a II (a) 7/50 ( 14o/r) 
Adjusted (h) 19.1o/r 
Terminal (c) 6I35 ( 17o/r) 

Statistical Tests (cl) 

Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Uver: Carcinoma 
Tumor Rates 

Overull (a) 14/50 (28%) 
Adjusted (h) 36.3% 
Terminal (<') 11/35(31%) 

Stutistical Tests (d) 
l.ifc Table 
Incidental Tumor Test 
C'ochran-Armitage Trend Test 
Fisher Exact Test 

Uver: Adenoma or Carcinoma 
Tumor Rates 

Overall (a) 19/SO (38%) 
AdJusted (h) 49.6% 
Terminal (<') 16/35(4o/r) 

Statistical Tests (d) 
l.ifc Table 
Incidental Tumor Test 
( 'ochran-Armitage Trend Test 
Fisher Exact Test 

Vehicle 

Control 


2/50 (4%) 
4.9% 
1/39 (3%) 

P=0.312 
P=0.474 
P=0.412 

2/50 (4%) 
4.9o/r 
II 39 (3o/r) 

P=0.306 
P=0.458 
P=0.417 

5/50 (10%) 
12.4% 
4/39 (10%) 

P=0.360 
P=0.400 
P=0.539 

12/50 (24%) 
28.1% 
9/39 (23%) 

P=0.413 
P=0.534N 
P=0.404N 

16/50 (32%) 
37.7% 
13/39 (33%) 

P=0.332 
P=0.471 
P=0.423N 

30 60 
mg/kg mg/kg 

3/50 (6%) 3/50(6%) 
8.8% 9.611( 
l/28 (4%) 2/29 (7o/r) 

P=0.400 P=OJ92 
P=0.545 P=0.524 

P=0.500 P=0.500 

4/50 (8%) 3/50 (6%) 
12.1 o/r 9.6o/r 
2/28 (7%) 2/29 (7%) 

P=0.237 P=0.392 
P=0.348 P=0.524 

P=0.339 P=0.500 

5/49 (10%) 5/48 (10%) 
17.9% 16.4% 
5/28 (18%) 4/28 (14%) 

P=0.425 P=0.442 
P=0.474 P=0.511 

P=0.617 P=0.603 

13/49 (27%) 10/48 (21%) 
41.0% 31.2% 
10/28 (36%) 7/28 (25%) 

P=0.207 P=0.495 
P=0.325 P=0.543N 

P=0.477 P=0.447N 

15/49 (31%) 14/48 (29%) 
47.6% 42.4% 
12/28 (43%) 10/28 (36%) 

P=0.288 P=0.394 
P=0.419 P=0.547 

P=0.527N P=0.466N 
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TABLE 13. ANALYSIS OF PRIMARY TUMORS IN MALE MICE (Continued) 

Adrenal: Pheochromocytoma 
Tumor Rates 

Overall (a) 

Adjusted (h) 
Terminal (l') 

Statistical Tests (d) 

Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Untreated 
Control 

1/46 (2%) 
2.6% 
0/34 (0%) 

Vehicle 

Control 


2/50 (4%) 
4.8% 
1/39 (3%) 

P=0.291N 
P=0.209N 
P=0.219N 

30 
mg/kg 

3/47 (6%-) 
10.0% 
2/28 (7%) 

P=0.379 
P=0.470 

P=0.470 

mg/kg 

0/47 (0%) 
0.0% 
0/28 (0%) 

P=0.297N 
P=0.221N 

P=0.263N 

(a) 	Number of tumor bearing animals/number of animals examined at the site. 
(h) Kaplan-Meier estimated lifetime tumor incidence after adjusting for intercurrent mortality. 
(l') Observed tumor incidence at terminal kill. 
(d) 	Beneath the control incidence are the P-values associated with the trend test. Beneath the dosed group 

incidence are the P-values corresponding to pairwise comparisons between that dosed group and the vehicle 
controls. The life table analysis regards tumors in animals dying prior to terminal kill as being (directly or 
indirectly) the cause of death. The incidental tumor test regards these lesions as non-fatal. The Cochran
Armitage and Fisher exact tests compare directly the overall incidence rates. A negative trend or lower 
incidence in a dosed group is indicated by (N). 
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TABI.E 14. ANALYSIS OF PRIMARY TlJMORS IN FEMALE MICE 

Untreated Vehicle 
Control Control 

Subcutaneous Tis.'lue: Sarcoma 
Tumor Rates 

Overall (a) 0/SO (0%) 2/50 (4%) 
Adjusted (h) 0.0% 4.7% 
Terminal (c) 0(37 (0%) 1/40 (3%) 

Statistical Tests (t/) 

l.ife Table P=0.385 
Incidental Tumor Test P=0.502 
Cochran-Armitage Trend Test P=0.412 
Fisher Exact Test 

l.un~: Alveolar/Bronchiolar Adenoma 
l11mor Rutes 

OH·rall (a) 3/49(6%) l/50 (2gf.) 
Adjusted (h) 8.1% 2.5£}( 
Terminal (c) 3/37 (8%) l/40 (3%) 

Statistical Tests (d) 

Life Tahle P=O.I87 
Incidental Tumor Test P=O.I87 
Cochran-Armitage Trend Test P=0.202 
H~hcr Fxact Test 

l.ung: Alveolar/Bronchiolar Adenoma or Cardnoma 
Tumor Rates 

Overall (a) 4/49 (8%) l/50 (2%) 
Adjusted (h) 10.8% 2.5% 
Terminal (c) 4(37(11%) 1/40(3%) 

Statistical Tests (d) 

I. ifc Tahle P=0.052 
Incidental Tumor Test P=0.050 
Cochran-Armitage Trend Test P=0.060 
Fisher Exact Test 

Hematopoietic System: Malignant Lymphoma, Histiocytic Type 
Tumor Rates 

Overall (a) 6/50 (12%) 6(50 (12%) 
Adjusted {h) 13.8% 13.1% 
Terminal (c) 2(37 (5%) 3(40 (7%) 

Statistical Tests (d) 
Life Table P=0.316N 
Incidental 1 umor Test P=O.I86N 
Cochran-Armitage Trend Test P=0.283N 
Fisher Exact Test 

Hematopoietic System: Malignant l.ymphoma, Lymphocytic Type 
Tumor Rates 

Overall fa) 6(50 (12%) 4/50(8%) 
Adjusted (hJ 15.2% 9.6% 
Terminal (c) 5(37 (14%) 3/40 (7%) 

Statistical Tests (d) 
Life Table P=0.290 
Incidental Tumor Test P=0.276 
C'ochran-Armitage Trend Test P=0.322 
Fisher Exact Test 

60 120 
mg/kg mg/kg 

3/50 (6%) 3/50(6%) 
6.5% 7.1% 
0/41 (0%) 1/38 (3%) 

P=0.483 P=0.479 

P=0.347 P=0.640 


P=0.500 P=0.500 

l/50 (2%) 3/50(6%) 
2.4gf, 7.9% 
l/41 (2%) 3/38 (8%) 

P=0.756N P=0.287 
P=0.756N P=0.287 

P=0.753 P=0.309 

2/50 (4%) 5/50 (10%) 
4.5% 13.2% 
1/41 (2%) 5/38 (13%) 

P=0.501 P=0.091 
P=0.459 P=0.091 

P=0.500 P=O.I02 

1/50 (2%) 4/50 (8%) 
2.4% 8.8% 
l/41 (2%) 1/38 (3%) 

P=0.065N P=0.412N 
P=0.059N P=0.274N 

P=0.056N P=0.370N 

8/50 (16%) 6/50 (12%) 
18.2% 15.8% 
6/41 (15%) 6/38 (16%) 

P=O.I88 P=0.338 
P=O.l84 P=0.326 

P=O.I78 P=0.370 
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TABLE 14. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE (Continued) 

Untreated 

Control 


Hematopoietic System: Lymphoma. All Malignant 
Tumor Rate~ 

Owrall (a) 17! 50 (341/() 
Adjusted (h) 3R.Io/r 
·1 crminal (c) I 0 '37 (27(ii) 

Swti~tical Tests {d) 

Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Fxact Test 

Hematopoietic System: Lymphoma or Leukemia 
Tumor Rates 

Owrall (a) 17150 (34o/c) 
Adjusted (h) 38.1 o/r· 
Terminal (c) 10/37 (27%) 

Statistical Tests (d) 

Life Table 
Incidental Tumor Test 
Coehran-Armitage Trend Test 
Fisher Exact Test 

Circulatory System: Hemangiosarcoma 
Tumor Rates 

On~rall (a) 0 SO (Oo/r) 
Adjusted (h) 0.0% 
Terminal (c) 0/37 (0%) 

Statistical Tests (d) 

l.ife Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Circulatory System: Hemangioma or Hemangiosarcoma 
Tumor Rates 

Overall (a) 1/50 (2%) 
Adjusted (h) 2.7% 
Terminal (c) 1/37 (3%) 

Statistical Tests (d) 

Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Liver: Carcinoma 
Tumor Rates 

Overall (a) 4/48 (8%) 
Adjusted (h) 10.8% 
Terminal (c) 4/37(11%) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Vehicle 

Control 


11150 (22%) 
23.6% 
6/40 (15o/c) 

P=0.397 
P=0.441 
P=0.452 

12150 (24%) 
25.5% 
6/40 (15%) 

P=0.485 
P=0.531 
P=O.S47 

3150 (6%) 
7.Oo/c 
2/40 (5o/r) 

P=0.245N 
P=0.264N 
P=0.222N 

4/50 (8o/r) 
9.4% 
3/40 (7%) 

P=0.294N 
P=0.319N 
P=0.264N 

Ii50 (2%) 
2.5% 
l140(3o/r) 

P=0.570 
P=0.544 
P=0.594 

60 
mg/kg 

120 
mg/kg 

ll/50(22o/r) 
24.6% 
8/41 (20%) 

l2l50 (24o/c) 
27.80( 
8/38 (21%) 

P=0.584 
P=0.563 

P=0.440 
P=0.489 

P=0.595 P=O.SOO 

11/50(22%) 
24.6% 
8/41 (20%) 

12/50 (24%) 
27.8% 
8/38 (21%) 

P=0.505N 
P=0.555N 

P=0.526 
P=0.576 

P=0.500N P=0.592 

2/50 (41}(-.) 
4.9% 
2/41 (5%) 

1.1 50 (2%) 
2.3% 
0/38 (0%) 

P=O.SOIN 
P=0.527N 

P=0.335N 
P=0.360N 

P=O.SOON P=0.309N 

3/50 (6o/r) 
6.9% 
2/41 (5%) 

2/50 (4%) 
4.8% 
l/38(3%) 

P=0.502N 
P=0.553N 

P=0.370N 
P=0.393N 

P=0.500N P=0.339N 

5/50 (IO%) 
11.4% 
3/41 (7%) 

1/50 (2%) 
2.6% 
II 38 (3o/rl 

P=O.I08 
P=0.079 

P=0.750 
P=0.750 

P=O.J02 P=0.753 
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TABLE 14. ANAI.YSIS OF PRIMARY TlJMORS IN FEMAI.E MICE (Continued) 

Uver: Adenoma or Carcinoma 
Tumor Rates 

Overall (a) 

Adjusted (h) 
Terminal (c) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
C'ochran-Armitage Trend Test 
Fisher Exact Test 

Pituitary: Adenoma 
Tumor Rates 

Overall (a) 
Adjusted (h) 
Terminal (c) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
C'ochran-Armitage Trend Test 
Fisher Exact Test 

Pituitary: Adenoma or Carcinoma 
Tumor Rates 

Overall (a) 
Adjusted (b) 
Terminal (c) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Uterus: Endometrial Stromal Polyp 
Tumor Rates 

Overall (a) 
Adjusted (b) 
Terminal (c) 

Statistical Tests (d) 

Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

llterus: l.eiomyosarcoma 
Tumor Rates 

Overall (a) 
Adjusted (b) 
Terminal (c) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Untreated 

Control 


8/48 (17%) 
20.9% 
7/37 (19%) 

5/41 (12%) 
15.1% 
4/31 (13C:1) 

5 141 ( 12o/r) 
15.1% 
4/31 (13%) 

1/48 (2%) 
2.7% 
II 37 (30() 

2/48 (4%) (e) 
4.7% 
1/37 (3%) 

Vehicle 

Control 


2/50 (4%) 
5.0% 
2/40 (5%) 

P=0.546 
P=0.525 
P=0.576 

4/39 (10%) 
12.1% 
4/33 (12%) 

P=0.441N 
P=0.441N 
P=0.424N 

4/39 ( 10%) 
12.1% 
4/33 (12%) 

P=0.553 
P=0.441N 
P=0.571 

3/50 (6%) 
7.5% 
3/40 (7o/r) 

P=0.433N 
P=0.456N 
P=0.415N 

0/50(0%) 
0.0% 
0/40 (0%) 

P=0.621 
P=0.600 
P=0.629 

60 120 
mg/kg mg/kg 

7!50 (14%) 2/50 (4%) 
16.1% 5.3% 
5/41 (12%) 2/38 (5%) 

P=0.087 P=0.676 
P=0.067 P=0.676 

P=0.080 P=0.691 

1/38(3%) 3/38 (8%) 
3.2% 9.7% 
l/31 (3%) 3/31 (10%) 

P=O.I97N P=0.535N 
P=O.I97N P=0.535N 

P=O.I87N P=0.515N 

1/38 (3%) 4/38 (II%) 
3.2% 11.6% 
1/31 (3%) 3/31 (10%) 

P=O.I97N P=0.611 
P=O.I97N P=0.535N 

P=O.I87N P=0.629 

1/50 (2%) 2/48 (4%) 
2.3% 4.9% 
0/41 (Oo/r) 1/37 (3%) 

P=0.308N P=0.536N 
P=0.336N P=0.551N 

P=0.309N P=0.520N 

3/50 (6%) 0/48 (0%) 
7.1% 0.0% 
2/41 (5%) 0/37 (0%) 

P=O.I23 (f) 
P=O.I02 (f) 

P=O.I21 (f) 
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TABLE 14. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE (Continued) 

(a) 	Number of tumor bearing animals/number of animals examined at the site. 
(b) 	Kaplan-Meier estimated lifetime tumor incidence after adjusting for intercurrent mortality. 
(c) 	Observed tumor incidence at terminal kill. 
(d) 	Beneath the control incidence are the P-values associated with the trend test. Beneath the dosed group 

incidence are the P-values corresponding to pairwise comparisons between that dosed group and the vehicle 
controls. The life table analysis regards tumors in animals dying prior to terminal kill as being (directly or 
indirectly) the cause of death. The incidental tumor test regards these lesions as non-fatal. The Cochran
Armitage and Fisher exact tests compare directly the ov~rall incidence rates. A negative trend or lower 
incidence in a dosed group is indicated by (N). 

(e) 	One animal also had a leiomyoma. 
(j) 	Not significant. No tumors in dosed or control groups. 
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APPENDIX J 

SENTINEL ANIMAL SEROLOGY DATA 

FOR THE CHLOROBENZENE BIOASSAY 
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APPENDIX J 

The serum samples of sentinel animals were evaluated for antibodies to the following viruses. 

Mice 

PVM - Pneumonia Virus of Mice 
Reo 3 - Reovirus Type 3 
GOVII - Theiler's Encephalomyelitis Virus 
Poly - Polyoma Virus 
MVM - Minute Virus of Mice 
Ectro - Ectromelia (Mouse Pox) Virus 
Sendai - Sendai Virus 
M.Ad - Mouse Adenovirus 
MHV - Mouse Hepatitis Virus 
LCM - Lymphocytic Choriomeningitis Virus 

Rats 

PVM 
KRV - Kilham R.at Virus 
H-1 -Toolan's H-1 Virus 
Sendai 
RCV - Rat Corona Virus - Sialodacryoadenitis Virus (RCV - SDAV) 

Serum samples were evaluated for antibodies to all the viruses listed above for each species. Only the 
positive results (antibody titers) are presented in. the accompanying Table. 

Abbreviations used for tests to determine antibody titers are: 

HI - Hemagglutination Inhibition Test 
CF - Complement Fixation Test 
ELISA - Enzyme Linked lmmunosorbant Assay 
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TABLE Jl. SUMMARY OF VIRAL ANTIBODY TITERS 

Mice Rats 

PVM 
(HI) 

GOVII 
(HI) 

MVM 
(HI) 

Sendal 
(CF) 

MHV 
(CF) 

KRV 
(HI) 

Six Months 

M 
M 
M 
M 
M 
F 
F 
F 
F 
F 

10 
TC 

Twelve Months 

M 
M 
M 
M 
M 
F 
F 
F 
F 
F 20 

Ei1hteen Months 

M 
M 
M 
M 
M 
F 
F 
F 
F 
F 

20 

20 

20 

40 

20 
20 

Twenty Four Monti• 

M 
M 
M 
M 
M 
F 
F 
F 
F 
F 

40 
20 

40 

A 

A 

A 

AC 
10 
10 

10 

AC 

80 
80 

40 
80 

40 
80 

Sllfllflcant titer 20 20 20 10 10 20 

M- Male 
F- Female 
A - Serum agglutinates red blood cells 

TC - Sorum roocts with control antigon 
AC - Anticomplementary serum 
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APPENDIX K 


MUTAGENICITY TESTING OF CHLOROBENZENE 
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APPENDIX K 

Chlorobenzene was tested and evaluated blind in each of the four tester strains of Salmonella 
typhimurium using a preincubation modification (Yahagi et al., 1975) of the Salmonella assay (Ames et · 
al., 1975). Strains of TA98 and TAIS37 are more sensitive to chemicals that exhibit frameshift 
mutagenic activity; strain T A 1535 is more sensitive to chemicals that cause base-pair substitutions. 
Strain T A 100 reverts by a variety of frameshift and base-pair substitution mutagens. Strain T A 100 has. 
lost its specificity for base-pair substitution mutagens because of the addition of the plasmid (pKIOl). 
Consequently, T AlOO is not more sensitive to chemicals that cause base-pair substitution mutations. 

Chlorobenzene was solubilized in dimethyl sulfoxide (DMSO) and was incubated with the tester 
strains in suspension culture (20 minutes at 37°C). Soft agar was added, and the mixture was plated to 
detect revertant colonies. The colonies that are counted are not mutants. (They are mutant for some 
markers, but not for histidine, which is the marker that is being selected for prototrophy.) Thus, they 
are called revertants, not mutants. This is a reverse-mutation test, not a forward-mutation test. 
Exogenous metabolic activation was provided by liver S-9 preparations from Aroclor-1254 ®-induced 
Sprague-Dawley rats and Syrian hamsters. Coded chemicals were tested at five doses in triplicate in 
each strain and were retested at least 1 week later. 
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TABLE Kl. RESULTS OF MUTAGENICITY TESTS OF CHLOROBENZENE IN SALMONELLA 
TYPHIMURIUM TAlOO AT CASE WESTERN RESERVE UNIVERSITY TESTING 
FACILITY 

Number of Revertants per Plate 
Dose 

(J.Ig/plate) Test Test Test 
(DMSO) (a) I II III 

A. No Aetivation 

0 153 ± 2.0 94± 1.9 84 ± 7.3 
3.3 97 ± 2.0 79 ± 10.4 

10.0 106± 7.7 86 ± 4.5 
33.0 104 ± 7.4 81 ± 6.9 

100.0 128 ± 2.5 105± 5.7 83 ± 7.1 
333.0 86± 1.3 62 ± 9.3 

1,000.0 t (b) 

10,000.0 56 

11,243.0 138 


Positive Control 436 ± 7.0 343 ± 16.6 654 ± 34.9 

B. Preineubation with Aroelor-1254® lndueed Sprague-Dawley Rat Liver S-9 Preparation 

0.0 121 ± 2.9 135 ± 7.4 
3.3 122 ± 6.6 131 ± 6.2 

10.0 121 ± 9.8 131 ± 3.2 
33.0 Ill± 8.7 130 ± 8.1 

100.0 176 ± 77.4 100 ± 6.4 
333.0 109 ± 11.7 109 ± 6.5 

Positive Control 433 ± 20.7 830 ± 50.7 

C. Preineubation with Aroelor-1254® lndueed Syrian Hamster Liver S-9 Preparation 

0.0 110 ± 3.8 120 ± 5.1 
3.3 143 ± 15.1 134 ± 12.4 

10.0 142 ± 8.6 135 ± 11.3 
33.0 129 ± 6.9 119± 12.2 

100.0 147 ± 4.1 110± 5.4 
333.0 142 ± 4.6 109± 10.8 

Positive Control sss ± 17.7 1019 ± 108.8 

The data are represented as revertant colonies per plate, X ± S.E.; positive control chemicals and doses are 
shown in table K.9. 

(a) DMSO =dimethyl sulfoxide (vehicle) 
(b) t = toxic (cytotoxic) to bacteria (subjective analysis) 
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TABI.E Kl. 	RESUI.TS OF MUTAGENICITY TESTS OF CHLOROBENZENE IN SALMONELLA 
TYPHIMURIUM T A1535 AT CASE WESTERN RESERVE UNIVERSITY TESTING 
FACILITY 

Number of Revertants per Plate 

Dose 


(~g/plate) Test Test 

(DMSO) (a) I II 


A. No Activation 

0.0 7 ±. 0.3 	 6±. 0.6 
3.3 7 ±. 2.7 	 S±. 0.3 

10.0 6 ±. 1.2 	 S±. 0.0 
33.0 7 ±. 2.0 	 6±. 0.3 

100.0 7 ±. 0.9 	 6±. 0.3 
333.0 6 ±. 2.4 	 5±. 0.0 

Positive Control 281 ±. 4.4 	 214 ±. 38.4 

B. Preincubation with Aroclor-1254® Induced Sprague-Dawley Rat Liver S-9 Preparation 

0.0 9 ±. 0.3 	 8±. 0.7 
3.3 10 ±. 1.2 	 7±. 1.0 

10.0 8 ±. 1.2 	 6±. 0.6 
33.0 8 ±. 0.6 	 6±. 0.3 

100.0 6 ±. 0.9 	 6±. 0.6 
333.0 7 ±. 2.6 	 6±. 0.3 

Positive Control 22 ±. 3.4 	 42 ±. 12.5 

C. Preincubation with Arodor-1254® Induced Syrian Hamster Liver S-9 Preparation 

0.0 10 ±. 0.6 	 8±. 1.2 
3.3 6 ±. 0.9 	 7±. 1.9 

10.0 8 ±. 1.5 	 6±. 0.9 
33.0 7 ±. 2.0 	 6±. 0.6 

100.0 10 ±. 0.9 	 7±. 0.7 
333.0 8 ±. 1.3 	 6±. 0.3 

Positive Control 39 ±. 5.9 	 51 ±. 6.4 

The data are represented as revertant colonies per plate, X ±. S.E.; positive control chemicals and doses are 
shown in table IC.9. 

(a) DMSO = dimethyl sulfoxide (vehicle) 
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TABLE K3. RESULTS OF MUTAGENICITY TESTS OF CHLOROBENZENE IN SALMONELLA 
TYPHIMURJUM TA1537 AT CASE WESTERN RESERVE UNIVERSITY TESTING 
FACILITY 

Number of Revertants per Plate 

Dose 


(J.Lg/plate) Test Test 

(DMSO) (a) I II 


A. No Activation 

0.0 2± 0.3 3 ±0.6 
3.3 3± 0.7 4±0.7 

10.0 3± 1.0 4 ±0.7 
33.0 3± 0.3 4 ±0.7 

100.0 5± 2.4 5 ± 1.7 
333.0 4± 1.8 4 ± 1.0 

Positive Control 137 ± 11.7 156 ± 8.6 

B. Preincubation with Aroclor-1254® Induced Sprague-Dawley Rat Liver S·9 Preparation 

0.0 S± 1.2 6 ±0.6 
3.3 9± 3.2 7 ± 1.9 

10.0 6± 1.3 6 ±0.3 
33.0 6± 0.9 5 ±0.9 

100.0 S± 0.9 6 ±0.3 
333.0 8± 0.3 6 ± 2.0 

Positive Control 29 ± 6.8 80 ± 6.4 

C. Preincubation with Aroclor-1254® Induced Syrian Hamster Liver S-9 Preparation 

0.0 6± 0.9 7 ±0.6 
3.3 6± 1.3 6 ±0.6 

10.0 6± 0.9 6 ±0.7 
33.0 4± 0.3 6 ±0.3 

100.0 9± 2.9 7 ± 1.9 
333.0 6± 3.1 6 ±0.6 

Positive Control 37 ± 9.7 72 ±4.5 

The data are represented as revertant colonies per plate, X ± S.E.; positive control chemicals and doses are 
shown in table K9. 

(a) DMSO = dimethyl sulfoxide (vehicle) 
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TABLE K4. 	RESULTS OF MUTAGENICITY TESTS OF CHLOROBENZENE IN SALMONELLA 
TYPHIMURIUM T A98 AT CASE WESTERN RESERVE UNIVERSITY TESTING FACILITY 

Number of Revertants per Plate 

Dose 


(~g/plate) Test Test 

(DMSO) (a) I II 


A. No Activation 

0.0 14± 0.3 	 18 ± 2.3 
3.3 16 ± 1.5 	 18 ± 3.2 

10.0 12 ± 3.5 	 16± 1.7 
33.0 15 ± 3.2 	 14 + 2.7 

100.0 10 ± 0.7 	 14± 0.7 
333.0 10± 1.5 	 II± 1.0 

Positive Control 120 ± 14.4 	 344 ± 23.1 

B. Preincubation with Arodor-ll54® Induced Sprague-Dawley Rat Liver S-9 Preparation 

0.0 19± 2.0 	 25 ± 3.2 
3.3 22 ± 2.5 	 25 ± 2.6 

10.0 38 ± 18.7 	 21 ± 3.0 
33.0 19 ± 2.4 	 20± 3.2 

100.0 18 ± 2.9 	 20± 4.2 
333.0 19 ± 5.2 	 25 ± 0.3 

Positive Control 370 ± 15.9 	 913 ± 89.3 

C. Preincubation with Aroclor-1254® Induced Syrian Hamster Liver S-9 Preparation 

0.0 20± 5.8 	 22± 2.3 
3.3 25 ± 3.3 	 20± 4.0 

10.0 19 ± 4.7 	 20± 3.0 
33.0 19 ± 2.3 	 24± 3.0 

100.0 22 ± 2.7 	 27 ± 1.2 
333.0 20 ± 7.1 	 15 ± 3.6 

Positive Control 436 ± 19.1 	 1086 ± 38.4 

The data are represented as revertant colonies per plate, X ± S.E.; positive control chemicals and doses are 
shown in table K9. 

(a) DMSO = dimethyl sulfoxide (vehicle) 
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To\RI.F k!\. RF:SI'I.TS OF Mt:TAC;ENIHTY TESTS OF CHLOROBENZENE IN SALMONELLA 
TJ'PH/Ml!Rfl/M TAIOO AT STANFORD RESEARCH INSTITUTE TESTING 
F4C/I./TJ' 

.............. ---------- 
Number of Revertant!! per Plate 

J)ost' 


(,, ~t/ platr) 

lll1\1S0) (o) 


A. "';o .o\rth·ation 

0.0 Ill±. 4.4 92:!:. 12.6 
J~J 117±. 5.6 102 ± 7.5 

100.0 103 ±. 6.0 89:!:. 6.7 
1H.l 95 ± 8.0 81 + 8.6 
6M.7 93 ± 9.4 

1000.0 93 ±. 5.7 s (h) 76 ±. 12.5 s 
3333.3 t (c) 

Positive Control 400 ± 5.8 416±.11.3 

B. Preincubation with Aroclor-1254® Induced Sprague-Dawley Rat Liver S-9 Preparation 

0.0 104 ± 5.3 123 ± 4.9 
33.3 112 ± 6.9 86 ± 7.5 

100.0 107 ±. 8.7 88 ± 5.8 
333J 94 ± 3.2 78 ±. 6.6 

1000.0 80 ± 9.8 s 74 ±. 12.1 s 
3333.3 35 ± 2.0 s 9 ±. 9.3 s 

Positive Control 867 ± 37.5 549 ± 71.3 

C'. Preincubation with Aroclor·I:Z54® Induced Syrian Hamster Liver S-9 Preparation 

0.0 113 ± 5.9 98 ± 6.7 
33.3 105 ± 5.8 103 ± 8.4 

100.0 91 ± 10.1 92 ±. 3.5 
333.3 96 ± 2.3 103 ± 5.2 

1000.0 93 ± 5.0 95 ± 4.5 
3333.3 65 ± 16.3 s 77 ± 1.2 s 

Positive Control 1980 ± 10.9 2115 ± 14.6 

The data are represented as revertant colonies per plate. X ± S.E.; positive control chemicals and doses are 
shown in table K9. 

(a) DMSO 1:1 dimethyl sulfoxide (vehicle) 
(h) s = Slightly toxic (cytotoxic) to bacteria (subjective analysis). 
(c) t =Toxic (cytotoxic) to bacteria (subjective analysis). 
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TABLE K6. RESULTS OF MUTAGENICITY TESTS OF CHLOROBENZENE IN SALMONELLA 
TYPHIMURIUM TA1535 AT STANFORD RESEARCH INSTITUTE TESTING 
FACILITY 

Number of Revertants per Plate 

Dose 


(J.tg/plate) Test Test 

(DMSO) (a) I II 


A. No Activation 

0.0 18 ±. 1.5 20 ±. 4.4 
33.3 28 ±. 1.5 18 ±. 1.3 


I 00.0 24 ±. 4.3 17 ±. 2.6 

333.3 14 ±. 2.9 17 + 1.3 
666.7 18 ±. 4.7 

1000.0 22 ± 3.2 s (b) 19 ± 4.1 s 
3333.3 t (c) 

Positive Control 324 ± 3.3 346 ± 14.4 

B. Preincubation with Aroclor-1254® Induced Sprague-Dawley Rat Liver S-9 Preparation 

0.0 12 ± 2.3 8± 1.7 
33.3 9± 1.8 9±. 3.4 


I 00.0 8±. 2.7 12 ±. 1.8 

333.3 8±. 0.3 II±. 0.9 


1000.0 10 ± 1.2 14 ±. 1.9 s 

3333.3 0± 0.0 s 0±. 0.0 s 


Positive Control 269 ± 2.3 167 ± 4.9 

C. Preincubation with Arodor-1254® Induced Syrian Hamster Liver S-9 Preparation 

0.0 12 ± 2.2 10 ±. 1.7 
33.3 14 ±. 1.7 II±. 2.3 

100.0 12 ±. 3.8 9±. 2.1 
333.3 14 ±. 1.2 10 ±. 1.7 

1000.0 14 ±. 3.0 10 ±. 1.8 
3333.3 7±. 2.0 s 8± 3.0 s 

Positive Control 243 ± 23.8 266 ± 9.5 

The data are represented as revertant colonies per plate, X ± S.E.; positive control chemicals and doses are 
shown in table K9. 

(a) DMSO = dimethyl sulfoxide (vehicle) 
(h) s = Slightly toxic (cytotoxic) to bacteria (subjective analysis). 
(c) t = Toxic (cytotoxic) to bacteria (subjective analysis). 

Chlorobenzene 202 



TABLE K7. RESULTS OF MUTAGENICITY TESTS OF CHLOROBENZENE IN SALMONELLA 
TYPHJMURJUM TA1537 AT STANFORD RESEARCH INSTITUTE TESTING FACILITY 

Number of Revertants per Plate 

Dose 


(}olg/plate) Test Test 

(DMSO) (a) I II 


A. No Activation 

0.0 14.± 0.9 5.± 1.7 
33.3 18 .± 4.1 5.± 1.2 

100.0 17 .± 2.2 6± 2.1 
333.3 8.± 0.9 5.± 0.7 
666.7 4± 1.2 

1000.0 5 .± 0.3 s (b) 
3333.3 t (c) 

Positive Control 189 .± 16.5 847 ± 54.3 

B. Preincubation with Aroelor-1254® Induced Sprague-Dawley Rat Liver S-9 Preparation 

0.0 25 .± 2.3 6 ± 1.2 
33.3 16 ± 2.0 6 ± 1.2 

100.0 II ± 2.3 5 ± 0.9 
333.3 12 ± 0.0 5 ± 1.2 

1000.0 12 ± 1.7 3 ± 0.3 s 
3333.3 6 ± 1.5 s 

Positive Control 448 ± 11.9 239 ± 24.6 

C. Preincubation with Aroclor-1254® Induced Syrian Hamster Liver S-9 Preparation 

0.0 24 ± 1.5 8± 1.3 
33.3 18 ± 3.0 9± 2.1 

100.0 20 ± 1.9 6± 1.2 
333.3 22 ± 2.5 5± 1.9 

1000.0 18 ± 0.9 5± 0.6 
3333.3 10± 4.6 s I± 0.7 s 

Positive Control 429 ± 17.2 411 ± 10.3 

The data are represented as revertant colonies per plate, X ± S.E.; positive control chemicals and doses are 
shown in table K9. 

(a) DMSO = dimethyl sulfoxide (vehicle) 
(b) s = Slightly toxic (cytotoxic) to bacteria (subjective analysis). 
(c) t = Toxic (cytotoxic) to bacteria (subjective analysis). 
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TABLE K8. RESULTS OF MUTAGENICITY TESTS OF CHLOROBENZENE IN SALMONELLA 
TYPHIMURIUM TA98 AT STANFORD RESEARCH INSTITUTE TESTING FACILITY 

Number of Revertants per Plate 

Dose 


(~g/plate) Test Test 

(DMSO) (a) I II 


A. No Activation 

0.0 24 ± 2.6 34 ± 4.5 
33.3 21± 1.5 21± 2.6 

100.0 23 ± 1.8 27 ± 3.5 
333.3 16 ± 2.7 22 + 3.4 
666.7 24± 1.7 

1000.0 14 ± 2.3 s (b) 20± 3.9 s 
3333.3 t (c) 

Positive Control 718 ± 58.2 671 ± 57.5 

B. Preincubation with Aroclor-1254® Induced Sprague-Dawley Rat Liver S-9 Preparation 

0.0 37 ± 6.7 43 ± 1.0 
33.3 30 ± 0.9 28 ± 1.7 

100.0 36 ± 4.1 31 ± 2.0 
333.3 23 ± 3.5 24 ± 2.6 

1000.0 26 ± 5.5 10 ± 4.7 s 
3333.3 3 ± 1.8 s 

Positive Control 427 ± 4.3 365 ± 22.9 

C. Preincubation with Aroclor-1254® Induced Syrian Hamster Liver S-9 Preparation 

0.0 45 ± 4.0 33 ± 2.3 
33.3 36 ± 1.9 35 ± 3.6 

100.0 30 ± 5.5 33 ± 3.2 
333.3 30 ± 2.2 31 ± 2.9 

1000.0 25 ± 2.6 27 ± 1.8 
3333.3 21 ± 2.1 s 

Positive Control 1321 ± 18.8 1271 ± 7.8 

The data are represented as revertant colonies per plate, X ± S. E.; positive control chemicals and doses are 
shown in table K9. 

(a) DMSO =dimethyl sulfoxide (vehicle) 
(b) s = Slightly toxic (cytotoxic) to bacteria (subjective analysis). 
(c) t =Toxic (cytotoxic) to bacteria (subjective analysis). 
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TABLE K9. SALMONELLA POSITIVE CONTROLS 

Testing 
Laboratory Strain 

SRI TAIOO 
CWR TAIOO 

SRI TAI535 
CWR TAI535 

SRI TAI537 
CWR TAI537 

SRI TA98 
CWR TA98 

NaAz = Sodium Azide 
2-AA = 2-Aminoanthracene 
9-AA = 9-Aminoacridine 

NoPD =4-Nitro-o-phenylenediamine 
SRI = Stanford Research Institute 

CWR = Case Western Reserve University 

Nonactivate 

NaAz, I 

NaAz, 3 


NaAz, I 

NaAz, I 


9-AA, SO 
9-AA, 33 


NoPD, 5 

NoPD, 3.3 


Chemical and Dose (}.lg/plate) 

Rat Liver Hamster Liver 

2-AA, I 2-AA, I 

2-AA, I 2-AA, I 


2-AA, 2.5 2-AA, 2.5 
2-AA, I 2-AA, I 


2-AA, 2.5 2-AA, 2.5 
2-AA, I 2-AA, I 


2-AA, I 2-AA, I 

2-AA, I 2-AA, I 
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CHEMICAL ANALYSIS OF CHLOROBENZENE 
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A. ELEMENTAL ANALYSIS 

Element c H Cl 

Theory 64.02 4.48 31.50 

Determined 64.02 4.58 31.29 
64.15 4.62 31.39 

B. WATER ANALYSIS (Karl Fischer) 

<0.03% 

C. TITRATION FOR ACIDIC COMPONENTS 

1.2 ± 0.2 (c5) ppm (assumed to be HCI) 

D. BOILING POINT 

Determined Literature Value 

129 ± I (l)}°C at 727 131°-I32°C (Merck, 
torr (visual. micro boil 1976) 
ing point) 

132.8°-133° C (Dupont 

900 DTA) 


E. INDEX OF REFRACTION 

Determined Literature Value 

n~: 1.5238 ± 0.0003 (a) n~: 1.5248 (Merck, 1976) 

F. DENSITY 

Determined Literature Value 

i~~ : 1.1027 ± 0.0006 (6) n2~: 1.107 g/ml (Merck, 1976) 
g/ml 

G. VAPOR-PHASE CHROMATOGRAPHY 

Instrument: Tracor MT 220 

Detector: Flame ionization 

Inlet temperature: 230°C 

Detector temperature: 275° C 


I. System I 

Column: 20% SP 2100/0.1% Carbowax 1500 on 80(100 
Supelcoport, 1.8 m x 4 mm J.D., glass . 

Oven Temperature program: 50°C, 5 min; 50°-170°C 
at I0°C(min 

Sample injected: 5 #.'I neat, diluted to I% and 0.5% in 
pentane to measure area of major peak 

Results: Major peak and II impurities. The areas of the 
impurities total less than 0.1% of the area of the major peak. 
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Retention Retention Time (Relative Area (Percent of 
Peak Time (min) to Chlorobenzene) Chlorobenzene) 

I 1.5 0.14 <0.001 
2 2.7 0.26 <0.001 
3 3.4 0.32 <0.001 
4 3.9 0.36 <0.002 
5 5.1 0.48 <0.001 
6 7.9 0.75 <0.001 
7 9.5 0.89 <0.002 
8 10.6 1.00 100 
9 11.5 1.08 shoulder, <0.02 

10 11.9 1.12 shoulder, <0.02 
II 12.8 1.20 0.03 
12 13.2 1.24 0.002 

2. System 2 

Column: 10% Carbowax 20M - TPA on 80/100 

Chromosorb W AW, 1.8 m x 4 mm 1.0., glass 


Oven temperature program: 50°C, 5 min; 50°-200°C 

at I0°Cjmin 


Sample injected: 4 }.II neat, diluted to I% and 0.5% 

in methanol to measure area of major peak 


Results: Major peak and 15 impurities. The areas of the impurities 

total less than 0.03% of the area of the major peak. 

15 impurities total less than 0.03% of the area of the major peak. 


Retention Retention Time (Relative Area (Percent of 
Peak Time (min) to Chlorobenzene) Chlorobenzene) 

I 0.9 0.10 0.0002 
2 1.1 0.11 0.0005 
3 1.4 0.15 <0.0003 
4 1.6 0.16 0.0003 
5 1.9 0.20 0.002 
6 2.6 0.27 0.0004 
7 3.2 0.33 0.001 
8 3.6 0.37 0.0002 
9 4.0 0.42 <0.0002 

10 9.6 1.00 100 
II 11.2 1.16 shoulder, 0.06 
12 11.4 1.18 shoulder, 0.02 
13 11.8 1.22 0.002 
14 12.7 1.31 0.0005 
15 13.0 1.35 0.01 
16 13.5 1.40 0.0008 
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H. SPECTRAL DATA 

(I) Infrared 

Instrument: Beckman I R -12 Peak in literature spectrum 
Cell: 0.054 mm liquid cell, at approximately 800 cm-1 

sodium chloride windows not observed in this sample. 
Results: See Figure 6 In other respects this spec

trum is consistent with the 
literature spectrum (Sadtler 
Standard Spectra). 

(2) Ultraviolet/Visible 

Instrument: Cary 118 Literature values calcu
lated from graph (Sadtler 
Standard Spectra) 

A max (nm) EX 10 A max E X 10 

272 18.2 ± 0.4 (c5) 271 20.9 
268 shoulder 12.8 ± 0.4 (c5) 267 14.1 
264.5 24.3 ± 0.4 (c5) 264 25.8 
261 17.0 ± 0.4 (c5) 261 17.7 
258 18.8 ± 0.4 (c5) 257 19.8 
255 shoulder 13.4 ± 0.8 (c5) 255 shoulder 14.1 
251 12.3 ± 0.4 (c5) 251 12.8 
245 7.4 ± 0.4 (c5) 245 7.7 
240 4.1 ± 0.5 (c5) 239 4.0 
233 2.7 ± 0.6 (c5) 233 2.4 
219 604 ± 10 (c5) 219 800 
215 771 ± 12 (c5) 215.5 1,090 
211 734 ± 12 (c5) 210 1,040 

No absorbance between 350 and 800 
nm (visible range) at a concentra
tion of 1% v(v. 

Solvent: Hexane Solvent: lsooctane 

(3} Nuclear Magnetic Resonance 

Instrument: Varian HA-100 Consistent with 
literature spectrum 
(Sadtler Standard Spectra) 

Solvent: Neat, tetramethyl
silane added 

Assignments: See Figure 7 
(a) m, c5 6.82-7.22 ppm 
Integration Ratio: 
(a) 5.00 
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A. SAMPLE PREPARATION: Solutions of chlorobenzene in corn oil (2.25%, wfv) were prepared 
in duplicate for storage of 0, 3, 4, 5, 6, and 7 days, respectively. A typical sample was prepared as 
follows: 2 ml of corn oil was transferred into an 8.5-ml septum vial and the vial was sealed (Microsep 
F-138 gas chromatgraphy septa with Teflon film facing, from Canton Bio-Medical Products, Inc.; 
aluminum crimp seals from Wheaton Scientific Co., Inc.) and weighed. Approximately 45 mg of 
chlorobenzene was then injected, and the vial was reweighed to determine the exact amount of 
chlorobenzene added. The sample was agitated on a vortex mixer for 30 seconds and then stored at 
room temperature (25°C) for the appropriate time period. 

B. EXTRACTION AND ANALYSIS: At the end of each storage time segment, the appropriate 
samples were extracted with 2 ml of methanol, which was injected into the vials via a 2-ml syringe. The 
two-phase mixtures were thoroughly shaken and placed in the ultrasonic vibratory bath for 2 minutes. 
Aliquots for analysis were removed directly from the top (methanol) layer of each sample and analyzed 
by the following vapor-phase chromatographic system: 

Instrument: Varian 2400 
Column: 3% OV-225 on 80/100 mesh Supelcoport, 1.9 m x 4 mm J.D., glass 
Temperatures: 

Inlet, 155°C; 
Oven, 70° C isothermal; 
Detector, 220°C 

Detection: Flame ionization 
Retention time of major component: 2.3 min 
Carrier gas: Nitrogen; flow rate, 60 cc/ min 

C. RESULTS: 

Storaae Time Averaae Percent Chemical Found 
(days) In Chemical/Vehicle Mixture (a) 

0 2.25 ±. 0.08 (b) 
3 2.25 ±. 0.08 
4 2.23 ±. 0.08 
5 2.10 ±. 0.08 
6 2.23 ±. 0.08 
7 2.17 ±. 0.08 

(a) 	Corrected for a spike recovery of 40% ±. 2%. 
(b) 	Original concentration of chlorobenzene in corn oil at time of sample preparation, 2.25%, with a 

variation among samples of± 0.05%. 

D. CONCLUSION: Chlorobenzene in corn oil at the 2% (w/v) dose level is stable when stored at 
room temperature (25°C) over a 7-day period. 
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Standards of chlorobenzene in corn oil at three or four concentrations bracketing the range of sample 
concentrations were prepared by weighing chlorobenzene and diluting with corn oil. Duplicate one
milliliter aliquots of standards and samples were extracted with methanol. Solutions were vortexed and 
centrifuged and a portion of the clear methanol layer was removed for analysis by gas chromatography. 
Concentrations of samples were taken from the linear regression standard curve. Results are presented 
in Table Nl. 

TABLE Nl. ANALYSIS OF CHLOROBENZENE IN CORN OIL 

Concentration (II) of Chlorobenzene 
In Corn 011 

for Taraet Concentration 

Date Mixed 6.0 mlfml 12.0 mlfml 14.1 ma/ml 

02/08/79 23.0 
22.7 

04/04/79 24.7 
06/01/79 25.0 

(23.9) (b) 
08{23/19 23.8 
09{19{19 6.14 11.6 24.4 
11/14/79 6.54 11.5 23.2 

(24.7) (b) 
01/23/80 6.22 11.9 23.5 
03/12/80 6.44 12.5 24.8 
05{01{80 5.90 12.4 25.3 

(5.84) (b) 
08/06/80 5.62 12.0 25.2 
08{21/80 6.17 12.7 23.4 
10/22/80 6.55 11.8 21.8 
12/17/80 6.1 12.2 24.8 

(12.0) (b) 

Mean (mg/ ml) 6.19 12.1 24.0 
Standard deviation 0.303 0.412 1.07 
Coefficient of variation (%) 4.90 3.40 4.46 
Range (mg/ ml) S.62-6.SS 11.5-12.7 21.8-25.3 
Number of samples 9 9 14 

(a) The data presented are the average of the results of duplicate analyses. 
(b} MRI referee analysis 
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A. APPARATUS 

Glass Column: I em I.D. and 30 em long 
Spectrophotometer: Aminco-Bowman Spectrophotofluorometer (American 

Instrument Company, Silver Spring, MD) 
Disposable Micropipets: Used to measure the standard porphyrin 

solution. 

B. REAGENTS 

Anion-Exchange resin chloride form (Bio-Rad lx2 200-400 mesh, Bio-Rad 
Labs., Richmond, CA) 

This resin was used as received without further treatment. The resin was allowed to swell in distilled 
water and was then transferred to columns (containing a small glass-wool plug at the bottom) as a 
measured volume of slurry, in amount sufficient to give a resin bed that is 10 em high. 

Wash Solvent. This solution contained ethanol: water ( 15:85 by volume) and I .0 mol ofacetic acid per 
liter. About 500 ml distilled water, 150 ml of absolute ethanol, and 57 ml of glacial acetic acid, were 
added to a one-liter volumetric flask and mixed. The mixture was diluted to 1 .0 liter with distilled water 
and stirred. 

Coproporphyrin Elution Solvent. To a one-liter volumetric flask were added 500 ml of distilled water 
and 8.3 ml (0.1 mol) of concentrated hydrochloric acid. After mixing, 250 ml isopropanol (analytical 
grade) and 100 ml of absolute ethanol were added and mixed. After being diluted to the mark with 
distilled water, the solution was mixed. 

Uroporphyrin Elution Solvent. To a one-liter volumetric flask, about 500 ml of distilled water and 83 
ml (10 mol) concentrated hydrochloric acid was added, and the solution was mixed. Two hundred and 
fifty milliliters ofn-propanol (spectro-quality) was added. After mixing, the solution was diluted to the 
mark with distilled water and mixed. 

Standard Porphyrins. The following prophyrins were used: coproporphyrin-! and uroporphyrin-! 
(Sigma Chemical Company, St. Louis, MO). 

C. PROCEDURE (See Sobel et al., 1974; Lavallee and Novellus, 1977) 

Before analysis, the column was washed with 20 ml wash solvent .and 20 ml distilled water. Three 
milliliters of urine (taken from 24-hour collection) were added to the column (15 ml slurry volume 10 em 
high). The fluid was eluted slowly from the column until the urine level receded to the resin surface. 
Twenty milliliters of distilled water was added and allowed to drain. Ten milliliters of coproporphyrin 
eluent was added. The coproporphyrin fraction was collected. When the eluent reached the resin 
surface, 5 ml of water was added and collection was stopped. Then, the column was rinsed with 20 ml of 
distilled water and the same procedure was repeated using uroporphyrin eluent. 

Aliquots (5 ml) of each fraction were pipetted into a test tube. The solution was diluted to 10 ml with 
respective eluent and the fluorescence of the porphyrin was recorded. The excitation wavelengths were 
404 nm for the coproporphyrin and 410 nm for the uroporphyrin. The fluorescence emission for both 
porphyrins used was 650 nm. 
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DATA AUDIT SUMMARY 

An audit was conducted on the archival data and pathology materials for the 2-year toxicology and 
carcinogenesis studies of chlorobenzene in rats and mice. These studies were performed at Battelle 
Columbus Laboratories under a subcontract with Tracor Jitco from the National Cancer Institute. 
The studies were conducted from January 1979 to February 1981, prior to the requirement of 
compliance to Good Laboratory Practice standards by NTP in October 1981. The audit was con
ducted at the NTP Archives, Rockville, Maryland, and involved the following Dynamac personnel: 
Chris Dippel, M.Phil.; Floris Garner, D.V.M.; Leonard Kiefer, Ph.D.; James Konz, M.S.; James 
Plautz, M.S.; Ronald Schueler, D.V.M.; and Christine Sexsmith, B.S. 

The audit report was reviewed and approved by NTP personnel and is on file at the NTP, Research 
Triangle Park, NC. The audit consisted of a review of the data and pathology materials collected 
during the conduct of the study as well as review of the correspondence (e.g., protocol and amend
ments) and prechronic studies. For the inlife toxicology data, this review involved examination of 
100% of the records on animal receipt and husbandry, mortality, environmental conditions, sentinel 
animals, and dosing. Body weight and clinical observation data for 10% ofthe animals were examined. 
In the review of the chemistry portion of the study, all of the records were examined pertaining to 
receipt and use of the test chemical, analysis of the bulk chemical and dose solutions by the contract 
laboratory, and characterization of the bulk chemical and analysis of the dose solutions by the 
reference laboratory. The audit of the pathology materials included review of 100% ofthe Individual 
Animal Data Records (IADRs) for correlation between gross and microscopic diagnoses and for 
clerical errors, examination of the wet tissues of 10% ofthe animals for unidentified lesions and correct 
identification, correlation of slides and tissue blocks for 6 of 8 animal groups, and verification of the 
reported pathology on 10% of the animals. 

Review of the inlife toxicology data found several problems that were a result of recordkeeping 
practices and could not be resolved given the available data. Clinical observations were recorded at 
irregular intervals, were made using nontechnical terms, and were not followed up by subsequent 
observations. Eleven discrepancies were found between inlife observations of tissue masses and 
observations made at necropsy. Some of these were resolved to a certain extent by examination of the 
wet tissue and by reconsideration of the inlife observations; however, 6were not resolved satisfactorily 
and may have been due to inaccurate observations by the inlife technicians. Discrepancies were found 
in the mortality data; 4 dates of death and 7 modes of death were not recorded in the inlife records and 
3 pairs of animals had their identities confused at the time of death. Notations of problems with the 
automatic watering system were found, either wet cages due to leaking water or observation of 
dehydrated animals due to lack of water. No mortalities could be associated with these incidents. No 
information on the prestudy quarantine or data on temperature and humidity were available for 
review. 

Review of the chemistry data found no records for the following: corn oil analysis for peroxide 
levels, documentation for the analysis by the testing laboratory of the duplicate of the referee sample, 
and the laboratory notebook for bulk and chemical/vehicle analyses (chromatograms were present). 

During the audit of the pathology materials positive identification of the animals by group or 
individual animal number from the preserved tissues was complicated by the absence of the animals' 
feet (needed for individual identification) and the general absence ofears (needed for group identifica
tion). These were not required to be saved under the study protocol at the time. The most consistent 
gross observations without microscopic findings were enlarged pituitary and spleen in the rats and 
enlarged spleen, mesenteric lymph node, and kidney, and cystic ovaries in the mice. During the 
examination of the wet tissue, 2 subcutaneous masses, one mass adjacent to the colon, and one black 
focus in the stomach were found in the rats, and 2 nodules or foci in the liver were found in the mice. 
Minor problems were noted in the tissue accountability, slide/block match, clerical errors, and final 
table review. 

In conclusion, although some problems and discrepancies were identified, these were adequately 
resolved or were determined not to affect the outcome of the study 
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