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The registrant, Rohm & Haas Co., submitted a combined chronic
feeding/oncogenicity study in rats. This study has been evaluated.
The data evaluation report is attached, and the conclusion is as

follows:

Groups of CRL:CD® BR rats (60/sex/dose) were fed dicofol at
dietary concentrations of 0, 5, 50, and 250 ppm for 24 months. The
interim sacrifices were carried out at 3, 12, 18, and 24 months
with additional groups of 10 rats/sex/dose. The results indicated
that dicofol at 250 ppm produced a decrease in body weights of both
male and female rats and a slight reduction in food consumption in

female rats. -

" There was a decrease in the levels of triglyceride in 250 ppnm
males and females. . The HMFO activity was increased in 50 and 250
ppm males and females, but a change in the liver microsomal protein
concentration was not detected in any group of the treated animals
relative to the controls. The latter finding was consistent with
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the finding of no compound-related changes in the absolute liver
weights.

Gross pathology findings showed an increase in the incidence of
prominent architecture of the liver in 50 ppm females and 250 ppm
males and females at the 3-month interim sacrifice. At the 12- and
18-month interim sacrifice no compound-related gross pathologlcal
changes were reported. At terminal sacrifice, an increase in the
incidence of focal dlscoloration of the liver was seen in 250 ppm
females.

Histopathological changes in the liver of 50 and 250 ppm males
and females and in the adrenal glands of 250 ppm females were
consistently seen at all interim sacrifices and at the termination
of the study. The microscopic changes in the liver were charac-
terized by minimal to moderate hypertrophy of centrilobular hepa-
tocytes which was also accompanied by an increased amount of
centrilobular, diffuse, or midzonal hepatocellular vacuolation.
In some rats necrosis of single hepatocytes or multiple foci of
hepatocytes were seen. In the adrenal glands, diffuse vacuola-
tion of cortical cells was often seen. An increase in tumor
" incidence was not seen in the any group of the treated animals"
relative to the controls. Based upon the results presented in this
study, the LEL for chronic toxicity was 50 ppm; NOEL, 5 ppm.

This study is classified as minimum, and satisfies the data
requirements for the combined study of chronic feeding/oncogenicity
testing of dicofol in rats (Guidelines 83-1 and 83-2).
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DATA EVALUATION REPORT

.emical: Dicofol; Kelthane® MF Miticide; 4—chloro-alpha-(4-
chlorophenyl)-alpha-(trichloromethyl)benzenemethanol

tudy Type: 24-Month dietary chronic/oncogenicity study in rats

Caswell No.: 93 HED Proj. No.: 9-1873
MRID No.: 411500-01 EPA ID No.: 707-203
EPA Record No.: 249112

Sponsor: Rohn and Haas Co.

Testing Laboratory: Rohnm and Haas Co.
Toxicology Department
727 Norristown Rd.
Spring House, pa 19477

Citation: Hazelton, ga and Harris, J.c. Dicofol (Kelthane® MFp
miticide): 24-Month dietary chroniq/oncogenic study
in rats. Rohnp & Haas; Report No. : 86R~190; March 29,
1989, : 7

Conclusion: Groups of CRL:cpR BR rats (60/sex/dose) were fed
dicofol at dietary Concentrations of 0, 5, 50, and 250 ppm for 24
months. The interim sacrifices were carried out at 3, 12, 18, andg
24 months with additional groups of 10 rats/sex/dose. The results
indicated that dicofol at 250 ppm Produced a decrease in body
weights of both male and female rats and a slight reduction in food
consumption in female rats, ‘ '

Therébwas a8 decrease in the levels of triglyceride in 250 ppm
males and females. The HMFO activity was increased in 50 and 250
PpPm males and females, but a Change in the liver microsomal Protein

itecture of the liver in so Ppm females and 250 ppm
lmales and females at the 3-month interim sacrifice. At the 12- andg
18-month interim sacrifices no compound-related gross pathological
Changes were reported. At terminal sacrifice, an increase in the
incidence of focal discoloration of the liver was Seen in 250 ppm
females.




2

Histopathological changes in the liver of 50 and 250 ppm males
and females and in the adrenal glands of 250 ppm females were
consistently seen at all interim sacrifices and at the termination
of the study. The microscopic changes in the liver were charac-
terized by minimal to moderate hypertrophy of centrilobular hepa-
tocytes which was also accompanied by an increased amount of
centrilobular, diffuse, or midzonal hepatocellular vacuolation.
In some rats necrosis of single hepatocytes or multiple foci of
hepatocytes were seen. In the adrenal glands, diffuse vacuola-
tion of cortical cells was often seen. An increase in tumor
incidence was not seen in the any group of the treated animals
relative to the controls. Based upon the results presented in this
study, the LEL for chronic toxicity was 50 ppm; NOEL, 5 ppm.

This study is classified as minimum, and satisfies the data
requirements for the combined study of chronic feeding/oncogenicity
testing of dicofol in rats (Guidelines 83-1 and 83-2).

Materials and Methods

Test article: dicofol (technical) was a brown solid containing
93.3% active ingredient and less than 0.1% DDT-
related impurities. The test sample was indenti-
fied as Toxicology Department sample number (TD
No. 85-211), and lot No. RS-4503.

Animals: Three week old CRL:CD! BR rats were obtained rom Charles
River Lab., Kingston, NY. The test animals were accli-
mated to the laboratory environment for 3 weeks. During
the testing period,
each animal was housed individually.

Study Design

All rats received a physical examination 1 week prior to the
initiation of the study. The animals which were in poor health
were excluded from the test and removed from the testing rooms.
The healthy animals were randomly assigned to the following
test groups:

Groups Dicofol Total No. of Rats Interim Sac. (No/sex)
ppm Male Female 3 5+ 12 18

1 0 100 100 i0 10 10 10

2 5 100 ~ 100 10 10 10 10

3 ' ~ 50 100 100 10 10 10 10

4 250 100 100 10 10 10 10

+: After 3 months of dosing groups of animals (10 rats/sex/dose)
were removed from the treatment diet and fed control diets for 3
months. These groups of animals were called the recovery groups.
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months. These groups of animals were called the recovery groups
which were inserted into the study to wgetermine whether thyroid
effects, if present at 3 months, were reversible after 3 months of
recovery". The report mentioned that at 3 months, the thyroid

findings such as serum Tﬁ, 7 and TSH concentrations and thyroid

histopathology did not show any treatment—related changes 1n the
structure or function of the thyroid gland. In light of the lack
of the thyroid gland alterations, the animals in these recovery
groups were sacrificed after 2 months of recovery rime. Gross
examination was conducted on cach of these animals. gelected
tissues such as adrenals, kidneys, liver, thyroid gland, and any
gross jesions seen in any tissues from these animals were saved
in 10% puffered formalin. However, organ weights were not mea-
sured. ‘ : .

in addition, groups of rats (25/sex) were set aside as the
sentinel animals to monitor intercurrent disease and the health
effects of the rats, and they were house in the same study rooms
as the test animals. At the initiation of the study, 5 rats/se¥
under went diagnostic evaluations for virus, nycoplasma serologyY,
respiratory and enteric cultures, €Xo~ and endo-parasite exami-
nations, and major organ histopathology. At 6, 12 and 18 months,
plood samples from 12 rats/seX (3/sex/study room) were taken for
mycoplasma serologdy and virus- At the rermination of the study.,
3 rats/sex/study room were sent for diagnostic evaluations. The

remaining animals were sacrificed and'discarded.

The report showed that the results from the gross and‘microscopic
examinations of the sentinel rats showed similar morphological

findings as those occurred spontaneously in the control and dicofol
rreatment groups- wNo murine pathology in the pacterial,
Mycoplasnd, protozoan, viral helminth OF arthropod groups were

Visolated or otherwise detected“.
Test diet preparation

Dicofol was heated toO approximately 65°c until it melted, and the
1iquid was then stirred and givided into aliquots large enough for
ecach week's test diet preparation. At each week's diet preparar
tion, the aliquots of dicofol were again liquified and stirred to
ensure homogeneity. Appropriate.amounts of dicofol was weighed
and, dissolved in acetone (30 ml) and mixed with approximately 1
kg of feed for 15 minutes to evaporate acetone. This premix was
plended with additional feed toO obtained the jntended concentra~
tions of the test diet. The control diet was prepared in a similar
manner . The test diets were prepared weekly-

gsamples of freshly prepared diets were raken for analysis of

homogeneity- For the stability of the test chemical in the diet,
a portion of the‘prepared diet was placed into a cup and left of
top of @ cage rack in the study room for a week. At the end of the
week, these camples were frozen and later analyzed for stability

%
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of the test compound guring the feeding period and for verification
of the rargeted concentrations.

nimal observations

Animal ORSELEE==TTT

Each animal was observed daily for signs of roxicity and mor-

cality during the first 14 weeks of dosing. after 14 weeks, the ﬂﬁﬁ
animals were observed once every two weeks. During the opbsexrvar -
tion, every animal was palpated for external masses:. The urine "

and feces were observed for any abnormalities.

Food consumption and bodY weight

Both body weights and food onsumptions were measured one week
rior to the jnitiation of  the study - For first 14 weeks of
freatment period, poth parameters were determined weeklY: and sub-
seguently they were measured at 2 week interval. The values of

the compound intake and food efficiency were calculated with the

1t should be noted that food efficiency was calculated for the
first 13 weeks of the study which corresponded to the growing

Clinical chemistry

‘Blood samples were collected from groups of fasted animals (10
rats/sex/dose) for hematolody and clinical chenistry evaluations
after 3. 6, 12, 18, and 24 months of treatment. The following
hematolody and clinical chenistry parameters were examined:

hematocrit (HCT) erythrocytes counts & morphology*

hemoglobin white plood cell (WBC) counts '

platelet counts (total and differential)*

mean corpuscular volume mean corpuscular hemoglobin
(MCV) (MCH)

Mean corpuscular hemo~
globin concentration
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* Erythrocyte counts and morpholody and differential WBC
counts were conducted only on animals of high dose and the

control groups at 3, 6. and 12 months.

clinical Chemi

_————————————.——_——_.———————

glucose (gluc)
serum glutamic pyruvic
transaminase (SGPT)
alkaline phosphatase
cholesterol (Chol)
globulin (Glob)
creatinine
triglycerides (Trig)
phosphorus

(AlK)

—————_-—_—————.————-—.———_—————

Urinalysis

samples of urine were collected
the high dose groups after 2, 5

collected from 10 rats/sex/dose in

—.———————.—_——.—————.—————————-———_

stry

serum urea nitrogen (BUN) s

serun glutamic oxalacetic

transaminase (SGOT)

total protein (T.

albumin (Alb)

A/G ratio

total pilirubin (T.

calciunm (CA)

gama glutamyl transferase
(GGT)

——————————_—.————————————————-—.—

Bili)

from 10 rats/sex in control and

and 11 months of rreatment.
after 17 and 23 months of rreatments,

urine samples were also
croups 1, 2. 3, and 4 animals.

The following parameters were analyzed:

specific gravity
protein

ketones

occult blood
microscopic sediment

Thyroid function

The concentrations of serum Tz, T,
plood samples collected from 10 ra

pH
glucose
pilirubin
appearance (color, clarity)

and TSH were measured on
ts/sex/dose after 3 months of

rreatment. The concentrations were determined by radioimmunoassay ,

methods.

Corticosterone determination

The serunm corticosterone levels were determined on the blood

samples of 10 rats/sex/dose after
rreatment. '

Ophthalmology

2, 5, 11, 17, and 23 months of
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All test animals given an eye examination prior to the initiation
of the study, and at 12 and 24 months of treatment all rats in
groups 1 and 4 were examined.

Hepatic mixed function oxidase (MFO) activity

At 3 and 12 month necropsy times, sections of livers from 5 rats/
sex/dose were collected and assayed for MFO activity. The animals
used in this assay were randomly selected from each group.

Gross pathology

At end of 3, 12, and 18 months of dosing, 10 rats/sex/dose were
sacrificed, and the surviving animals were sacrificed after 24
months treatment. All organs, tissues, and body cavities of each
animal which was sacrificed as scheduled, died, or sacrificed mori-
bund were examined grossly. The following organs were weighed at
the following times of gross examination:

Organs weighed . Month of Gross Examination
3 12 18 24
adrenals X* X "X X
brain X X
gonads X X
heart X . X
kidneys X X X X
liver X b 4 X X
pituitary X _
spleen X X
thyroid/parathyroid X% X*

*: weighed post fixation
x: organs weighed

Histopatholoqgy

The following tissues from all rats were collected and fixed
in 10% buffered formalin during the scheduled sacrifice, killed
moribund, or found dead:

adrenal+ ' mammary gland+

aorta+ vagina

bone with bone marrow+ skeletal muscle

brain+ : _ peripheral nerve
epididymides+ ' pancreas

esophagus+ pituitary

eye+ _ prostate/vesicular gland
gall bladder salivary gland

gonads seminal vesicles+

gross lesions+ skin+

spinal cord+ heart+

spleen+ - intestine (colon, cecun,

kidneys*+ _ duodenum, rectum, ileum, &






Cumulative Mortality#*

Males Females
Weeks in test 52 » 78 105 53 78 105
0 ppn 5 17 41 3 13 36
5 ppm 5 13 51 1 16 49
50 ppn 4 15 49 1 9 37
250 ppm 4 10 44 2 5 22

*: Each dose group (excluding the interim sacrifice animals)
consisted of 60 rats/sex at the initiation of the study.

The data indicated that the survival rates of the treated animals
were better than those of the controls at 52 and 78 weeks. Towards
the end of the study, the mortality rates increased in the 5 ppm
males and females relative to the controls, but this increase was
not compound-related. Based upon the individual animal histopatho-
logy data, the death of these rats could not be attributed to any
single cause. In contrast, few rats in the 50 and 250 ppm female
groups died throughout the study.

Body weights: The mean body weights of test animals at various
periods of the study were tabulated from the data presented
in the Appendix 3 of the report (pages 183-322).

Mean Body Weights (gm)

Males Females

Weeks -1 52 78 104 -1 52 78 104
0 ppm 210 762 833 823 159 457 513 586
+ 11 + 89 +126 +152 + 9 + 71 + 96 +130

5 ppm 206 772 804 782 158 453 511 549
+ 11 + 99 +163 +153 + 9 + 71 +101 +124

50 ppm 207 739 792 749 . 159 445 518 527
+ 12 + 95 +144 +121 + 9 + 76 +112 +124

250 ppm 206 712%* 761 704 158 354% 399% 420%*
+ 14 + 85 +122 +106 + 9 + 56 + 86 +107

*: Significantly different from the controls (p<0.05)

The mean body weights in 250 ppm males and females were markedly
decreased relative to those of the controls throughout the treat-
ment periods. Relative to the controls, the decrease in body
weight towards the end of the study was approximately 15% and 28%
in male and females, respectively. The Compound-related effects
on body weight was not consistently found in 5 and 50 ppm animals.

Food consumption: The mean food consumption data were excerpted
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from the report (pages 75-78) and tabulated as followsé
Mean Food Consumption (gm/animal/day)

Males Females
Weeks 52 778 }04 52 78 104
0 ppm 26.4 30.4 26.5 20.1 24,1 22.0
5 ppnm 27.9% 29.3 25.6 20.7 23.3 20.5
50 ppm 27.7 30.4 27.0 20.5 22.5 18.8
250 ppm 26.6 29.1 25.2 17.7% 20.0% 19.3

%x; Significantly different from the controls (p<0.05)

The calculated daily food consumption was comparable among the
animals of the control, 5, and 50 ppm groups. There was a slight
drop in food consumption in 250 ppm females, and sometimes this
decrease showed statistical significance. .

Food efficiency values were calculated for all dose groups for
the first 13 weeks of the study. The results were comparable
between treated and control animals.

compound intake: The values of mean compound intake over the 24
months were excerpted from the report and presented below:

Nominal Dietary Mean Compound Intake in 24 months
Concentration (ppm) (mag/kg/day)
Males Females
5 0.22 0.27
50 2.23 2.69
250 11.34 ' 14.26
Hematology: The hematological values were comparable between

the treated animals and the controls. Although there were
changes in some of the parameters, the changes were sporadic
and small. In addition, the changes did not show any dose-
related response.

Clinical chemistry: Besides the changes in the levels of tri-
glyceride in both sexes of 250 ppm animals, no other treatment-
related alterations were reported for parameters examined in any

" dose groups. The changes in triglyceride were excerpted from
the report (pages 100-120) and presented in the following

table:

Triglvceride Levels At various Times of the Study (mg/dl)
Month 3 6 12 18 24

Males
0 ppm 111+ 51 152+ 87 179+130 118+ 44 235+345
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250 ppn 49+ 18% 96+ 57 168+102 105+ 63 2014312

Females : :
0 ppm 46+ 23 91+ 39 225+142 261+294 380+412
250 ppm 37+ 10 60+ 21 71+ 27%* 98+100 115+ 50

T T S S D D SR S S S W S S — - Y S — . — . _——_— = Y Y —————— o}, W T — > > > D GE e e THE

*: Significantly different from the controls (p<0.05)

It should be noted that in 250 ppm males the drop in
triglyceride was more marked at the first 12 months of the study
whereas in females the marked decrease occurred at or after 12
months in the study.

Thyroid hormone measurements: At 3 months in the study, the test

article did not appear to alter the mean thyroid hormone levels
and the TSH concentrations in the serum of the treated animals
relative to the controls (Table 2).

Corticosterone concentrations: The corticosterone determinations
of the treated animals and those of the controls were comparable.
Although there were sporadic differences between the treated ani-
mals and the controls, the differences were not statistically
significant and the values varied widely.

Analysis of hepatic mixed function oxidase (HMFO) activity: The
HMFO activity was significantly increased in 50 and 250 ppm
males and females measured as per mg of microsomal protein, per
gm of liver, or per total liver (Table 3). This increase was
seen in the 3 month as well as the 12 month necropsy, and it was
dose-related. The test article, however, did not affect the
microsomal protein concentration of the treated animals.

Urinalysis: Some sporadic changes in the parameters of urinalysis
were found, but these changes did not show any dose-related
response or nor did they persist for any length of time at any
dose group.

Ophthalmology: The eye examinations at 12 and 24 months did not
reveal any compound related response in Group 4 animals relative
to the controls. Only Group 4 and the control animals were
examined.

Sacrifice
A. Gross patholoqy: The 3-months interim sacrifice revealed an

increase in the incidence of gross changes in the liver
described as prominent architecture as shown in Table 4. At
the terminal sacrifice, an increase in the incidence of focal
discoloration of the liver was also seen in 250 ppm females
relative to the controls (controls, 17/59; 5 ppm, 16/61; 50
ppm, 24/60; 250 ppm, 34/59). At 12- and 18-month interim
sacrifices, no compound-related gross pathological changes
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were reported.

B. Organ weights: There were slight changes in certain absolute
organ weights which included liver and thyroid in 250 ppm males
and females, but these changes were not statistically signifi-
cant and were not dose-related. Relative to the controls,
there was a statistically significant increase in the ratios
of liver weight : body weight in 250 ppm males and females at
different examination periods, but this increase was secondary
to the body weight decrease in these animals.

C. Histopathology

1) . Nonneoplastic changes

The relevant data of non-neoplastic findings were
excerpted from the report, and presented in Tables 5A,
5B, 5C, and 5D.

At 3-month interim sacrifice, histopathologic changes
were seen in the liver of 50 and 250 ppm males and females
and in the adrenal glands of of 250 ppm females (Table 53).
The microscopic change in the adrenal glands was charac-
terized by diffuse vacuolation of the cortical cell. 1In
the liver, the changes consisted of minimal to moderate
hypertrophy of centrilobular hepatocytes, associated with
which was centrilobular/midzonal and diffuse distribution
of vacuolation (Table 5A). In 50 and 250 ppm male rats,
single cell or multifocal hepatocytic necrosis was asso-
ciated with hypertrophy. Also the incidence of hepato-
cellular hypertrophy and the severity of this changes
showed a dose-related response in the treated animals.

At 12-month interim sacrifice, the treatment-related
microscopic changes were seen in the liver of 50 and
250 ppm males and females, and in the adrenal glands of
250 ppm females (Table 5B). The morphological charac-
teristics of these changes were similar to those des-
cribed for the 3-month animals.

At 18-month interim sacrifice, compound-related micro-
scopic findings were seen in the liver of 50 and 250 ppm
males and females and in the adrenal glands of 1 male and
9 females of 250 ppm groups (Table 5C). The morphological
changes were essentially similar to those described for the
3-month animals. It should be noted that although the
incidence of diffuse vacuolation of the adrenal was found
in only one 250 ppm male, the morphological alterations
were similar to those in females of the same dose group.

At the termination of the study (24-month), treatment-
related microscopic alterations, which were similar to
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in the liver of 50 and 250 ppm male and female rats and
in the adrenal glands of 250 ppm males and females (Table
5D). In addition, an increase in the incidence of chronic
cystitis of the urinary bladder was seen in 250 ppm females
(control, 0/59; 250 ppm, 5/59),

B. Neoplastic lesions

No increase in the tumor incidence of any tissues was
found in 3-month and 12-interim sacrifice animals. At
18 and 24 months, certain tumor incidence was observed in
some animals of the control and the compound treated groups,
but these finding were low and could not be considered as
treatment-related response.

Discussion

Groups of CRL:CD® BR rats (60/sex/dose) were fed dicofol at
dietary concentrations of 0, 5, 50, and 250 ppm for 24 months.
The interim sacrifices were carried out at 3, 12, 18, and 24 months
with additional groups of 10 rats/sex/dose. The results indicated
that dicofol at 250 ppm produced a decrease in body weights of both
male and female rats and a slight reduction in food consumption in
female rats. Compound-relative effects on mortality, clinical
signs, food efficiency, hematological parameters, thyroid hormone
levels, corticosterone levels, urinalysis parameter, and the eye
were not seen in the treated animals. The absolute organ weights
were comparable between treated and control animals. A slight
increase in the ratios of liver weight to body weight was found in
the 250 ppm males and females, but this increase was secondary to
the drop in the body weights of these animals.

There was a decrease in the levels of triglyceride in 250 ppm
males and females. The HMFO activity was increased in 50 and 250
ppm males and females, but a change in the liver microsomal protein
concentration was not detected in any group of the treated animals
relative to the controls. The latter finding was consistent with
the finding of no compound-related changes in the absolute liver
weights.

- Gross pathology findings showed an increase in the incidence of
prominent architecture of the liver in 50 ppm females and 250 ppm
males and females at the 3-month interim sacrifice. At the 12- and
18-month interim sacrifices no compound-related gross pathological
changes were reported. At terminal sacrifice, an increase in the
incidence of focal discoloration of the liver was seen in 250 ppm
females.

Histopathological changes in the liver of 50 and 250 ppm males
and females and in the adrenal glands of 250 ppm females were
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consistently seen at all interim sacrifices and at the termination
of the study. The microscopic changes in the liver were charac-
terized by minimal to moderate hypertrophy of centrilobular hepa-
tocytes which was also accompanied by an increased amount of
centrilobular, diffuse, or midzonal hepatocellular vacuolation.
In some rats necrosis of single hepatocytes or multiple foci of
hepatocytes were seen. In the adrenal glands, diffuse vacuola-
tion of cortical cells was often seen. An increase in tumor
incidence was not seen in the any group of the treated animals
relative to the controls.

The decrease in the body weights and the histopathology findings
appeared to indicate that the test animals received adequate
dosages in this study. Based upon the results presented in this
report, the LEL for chronic toxicity was 50 ppm; NOEL, 5 ppm.

This study is classified as minimum, and satisfies the data
requirements for the combined study of chronic feeding/oncogenicity
testing of dicofol in rats (Guidelines 83-1 and 83-2).



