UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
R WASHINGTON, D.C. 20460 O

px & 002917

MEMORANDUM i PESTICIOES AND TOX I~
SUBJECT: Review of the 2 Year Chroaic Toxicity Study in Rats
(Captafol) Technical ($X-945). EPA Reg. XNo. 239-22:

' TOX. Chem. No. 328

FﬁOM: Williem R. Schneider, PL.D. ; '“77‘(<_5”u—j/i
Toxicology Branch A et -
Hazard Evaluation Division (TS-769)

TO: Henry Jacoby, PM 21
Registration Division (TS-767)

THRJ:  Albia Kocialski, Ph.D. ~ ga% 7133184 PraNESE

" Acti.ag Section Head ,léczg .

Section II, Toxicology Branch /“

Hazar 1l Evaluation Division (TS-759)

Attached is the review of the Captafoi 2 year chronic ra
performed by Hazleton Labs., Vienna, Va., June 15, 1983, #21C
The EPA accession numbers are 250¢21 - 250924, :

We zre concerned about the neoplastic nodules/ hepatocel
carcinomas in the liver and the fibroadenomas in the female m
glands. This study, at the low and middle dose levels, sucmi
only the rats with gross lesions for histopathology. We will
a histopathological examination of the remainder of the anima
For example, at the 75ppm dose level for females, 23 fibrozde
were reported for only 33 (of 50 rats).

We will be performing an oncogenic risk assessment on th
and need the following information:

1. A histopathology examination of all the livers at the lc
mid dose levels.

2. A histopathology examination of all female mammary glands
the low and mid doses. .

Although th.s contract review classifies this study as g:
lines, it has been Jecided to reclassify it as supplementary
pending receipt of the above informaticn. The experimental 3z
will be retained in Tox Branch since it may need to be rearal
if time-to-tumor information is needed for risk assessment.
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Study Type: Chronic Toxicity Stuay In Rats

Accession Number: 250921 - 250824

MRID Number: Not specified
Sponsor: Chevron Chemical Co. Richmond, CA

‘Contractin& Lab: Hazleton Laboratories Amei:ica, Inc. Vienma, va ( P.

Date: June 15, 1983

* '. - ) / . A
Reviewed. by: ALk /ﬂ'(// Date:” 2y 7

The MITRE Corporation .
5 s ¢ _
/ / !, , '/’ s/ /_
Approved by: /,,// Al C"\ \)‘_ﬂ/,i'u{d&*f Date: ~ ~ 3 '3'/&/’
EPA /

Test Méterial: Difolatan
Protocol:

The following descriptions of the materials and methods used for
this study were abstracted and paraphrased f'rom the origirnal report.

1. Test substance and purity: Difolatan, Lot No. 5%-945,

Technical, White Powder. Three samples were analyzed and

their i:urit:ies ;anged from 91.6 to $8.5%. For calculations

of the test naterial in the diet, Difolatan was assumed to
+ be 100% pure.

2. Spacies of animals: Charles River érl:CD Sprague Dawley 3R

albino rats were quarautined three weeks and ini:tiar.‘ed on
treatment at approximately seven weeks of age whea body
welght ranges were 132.6 to 313.6 gms for males aand 145.6

-
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to 230.5 gms for females. The animals were individually
housed in stainless steel cages in rooms with 12 hours
light and 12 hours dark, 63 to 84°F temperature, and 26 to
71% relative humidity.

Desing Schedule: Four groups of 50 males and 50 females

were administered dietary leveis of 0, 75, 300 and 1200 ppm
Difolatan in Purina Rodent Laéaratory Chow. The diets were
prepared fresh weekly and stored frozen. On days 1, 3, and
S the animals were provided feed from the frozem raserves.
Food and water were available ad libitum until t..minal

sacrifice after 121 weeks of feeding.

Parameters To Be Examined:

e Control and test diet analyses weekly in weeks 1-4 and
monthly thereafter.

. Via?ility, general appearance, and deaths twice daily.
. hIndividual body weights and food consumptinm cae week
before initiatiou of treatment, weekly for thirteen weeké,
and biweekly thereafter.

¢ Clinical examipations weekly (not recorded for we_eks 14,
16, 18, 20, or 22 due to a technical error).

e " Ophthalmologic examinations at weeks 52, 104, and 122.

[ ]
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e Hematology, clinical chemistry and uripalysis on ten
rats/sex/group prior to initiation of treatmeant and at
weeks 26, 52, 78, 104 and 122.

e Gross and microscopic pathology and selected .rgan
weights and organ-to-bod:- weight ratlos at necropsy.

5., Statistics Used (The Statistical Analyses section is directly

quoted from the chronic study report. MITRE confirmed statistical
analyses providel for all tables in this report and for randomly
selected data provided in the chromic study report.)

Statistical Analve s

"Absolute body weights, growth rates, total food cousumptién,
clinical pathology data (except leukocyte differentials, erythrocyte
morpnology, and urinalysis), and organ weight data of :ne control
group weve compared statistically to the data of the treated groups
of the same. sex. (Absolute body weights and food consuaption were
recorded at weeks 1 to 121 and individual clinical pathology data
were recorded at weeks 26, 52, 78, 104, and 122.) Absolute body
' weights were evaluated at initiation and at Weeks 13, 55, 39, 51, 65,
and.77; and total food consumption (excluding pretreatxment values)

wag evaluated from initiatioan through Weeks 13, 25, 39, and 51.

@
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Iadividual growth rates (rates of body weight gain) were compiled

using body -veight values from the following intervals:

Analysis Intervald _ Intervals Used (Jeek)P

- Males Females
0 -13 0, 1, 3,5, 8, 13 0,1, 3,5, 8, 13
0-25 0, 2, 4, 7, 12, 25 0, 2, 4, 8 15, 25
0 -39 0, 2, 5, 9,19, 39 0, 2, 6, ¢., 23, 3%
0 ~-351 0, 2, 5, 11, 25, 3. 0, 2, 7, 15, 33, 5i

2The body weight and all organ weights of any animal haviae one or
zore tissve masses that welghed greater than 10% of thelir. body weight
were excluded from statistical analysis. Ia addition, ladividual
organ weights were excluded if the organ was damaged at aecropsy.
bWeek 0 refers to iaitiation of study.”

. "Analyses of the above data were perforzed ia the following
order. Bartletz's test for homogeneity of variance was pe;fotmed aad
i{f the variances proved to be homogeneous, the data Jere analyzed by
one-way classification anvalysis of variance (ANOVA). If the
variances péoved to be heterogeneous, a logjg tr2nsformation was
performed, which was follpwed by Bartlett's test. If the logjg
:ransfﬁrmation was ineffective in removing variance heterogeaeity, 4
log, transformation of the original data was performed, which was
followed by Bartlett's test. If howogeneity could not be achieved by

transformation, ANOVA of the nontransformed data was completed. In

the case of significant overall variation as faaicated by ANOVA of

* CONFIDENTIAL BUSINESS INFURMATION *
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homogencous data, the Scheft. multiple comparison procedure wasg used
to compare the group means. Ia the case of significant overall
variances as indicated by ANOVA of heterogenous data, Gaaes and
Howell's moditication of the Tukey-Kraaer aultiple pairwise
comparison procedure was useq to compare the group neans. All
vanalyses were evaluated at the 5.0% probabllity (one-tailed) level.”

“In addition to the above data, cumulatis .vival (through
study termination), was analyzed by the National Cancer Institute
Package.”

“Unad justed tumor incidence was analysed using the Cochraa-
Armitage tést for linear trend of proportionms. All tumor analyses
were avaluated at the 5.0% one-tailed probability level.”

Results |
Diet Analyses

Table 1 summarizes the diet analyses for Difolatan carried out
between weeks 16 and 120. The means of assays of freshlv prepareu
diets for all doses were within 10% of the target levels. One week
after the diets were prepared, the percentages of tar :t values Jere
reduced from 91 to 61X at 75’ppm, froo 93 to 72% at 3U0 ppm and from
94 to 89% at 1200 ppa. Because of instability of the test
material/diet mixtures the calculated azean concentrations of

-
Difolatan in the test diets over the 16 to 120 week period were 56
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ppa (75% x 75 ppam), 241 pom {80% x 30y ppm) and 1096 ppa (31X x 1200

ppa). Techalcal problems encountered in the diet analyses ylelded

dica in weeks 1 to 16 that could not be verified and that were not
‘included {n the report. The dlet samples were not reanalyzcd because

tiey were stored for a longer time than stability could bé guaranteed.

Morta ity

The survival rates did not differ signifficantly between control
and Difolataﬁ treated rats.

General Appearance

Alopecia and +eeping leslons appeared la or near weex 83 in three
zales and iwo females receiving 1200 ppm Difolatan. Skia scrapings

revealed secondary Stanhyloco#cus aureus, Proteus wuirabilis, Sacillus

SPP, and/or Escherichia coli infections, but ao parasites. The

lesions appeared to be spontaneous and not related to treatmesat.
The incideunces of palpable tissue nasses ncted in coatrol and
treatzent groups of both sexes are reported for selected weeks {n
Table 2. The incsreases occurred priwmarily after week 65. Higher
incidences were observed in females than males. In Tabla 2
significant increases in cthe number of females with palpable tissue
_masses were observed only in the 1206 ppm zroup at week 78 (p<0.05),
week 91 (p<0.001), and week 120 (p<0.05). The LEL is 1200 ppm and

-4

the NOEL is 300 ppm for palpaple tissue masses.
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Body Weight 3nd Food Concrmption

Table 3 shows the group zean body Qeights for coatrol and treated
groups by sex for selected latcrvals. Signiflicant (p<0.05) decreaces
{n mean body weights =f malc and fema.e high dose groups compared

‘with their respective controls Jere observed in weeks 13 to 77.
Significantly lower mean body welgtt gafns (p<U.(S) were also
observed ia high dose groups of boii sexes ccapared wivh untreated
control groups ia weeks 13 to 51. The L'¢ 1; 1200 ppa ara the NOEL
1s 300 ppm for body weight effects of Difold;an. Note that the
initial mean body weight for the higa dose oales was significantly
lower than the male control. Lower food consumption by high dose
aales, but aot females, In weeks 13 to 39 nay coatribuce to the
r.duced body welght gain in zales. There were no significant
differences in food consuwsption in female control azd Difelatan
treated groups.

Opthalmologis Examiaation

Ophthalzologic examinations conducted in weeks 52, 104, aad 12!
revesled a4 few findings. <Catiracts were observed with greatest hut
equal frequency in treated and coutrol aniaals. No trestsent velated
e%fccts were observed.

Hematology

Hematologic findings repcrted i{n weeks 26 to 111 were coaparable

in concrol and dosed groups for each sex vith no significant

differences.

* CONFIDENTIAL BUSINESS INFORMATIUN *
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Clinical Chemistry

Clinical chemistry included analyses for total protein, aibumin,
globulin, albumin:globulin ratio, sodium, potassium, alkaline
\ phosphatase, total bilirubin, BUN, glucuse; SGOT, SGPT, calcium,
direct bilirubin, creatizine, LDH. inorganic phosphorus, and total
cholesterol. With few e.. .ptions the mgan group vzlues for weeks 26
to 122 for both sexes were comparable for control and treated groupé
and were within the expected baseiine range for Charles River rats
(Bulletir 1984%. The Charles River Breeding Laboratories, Inc.
wilmington, Mass.). The exceptions were (1) significancly (p<0.05)
ceduced globulin in 1200 ppm males in weeks 52 to 122 (2) increase in
albumin: globulin ra+ios in 1200 ppm males, and (3) significaatly
(p<0.05) decreased SGPT ir 1200 ppn females in weeks 52 to 105.
Other sporadic but not treataent related findings were noted through
the chronic‘btud&. For clinical chemistry effects the LFT 1s 1200
ppm and the NOEL is 300 ppm Difolatan.
Urinalysis data were comparable for comtrol and treated azimals
. of bYoth sexess for the duration of the study.

Organ Weights And Organ-To-Body Weight Ratios

Brain, heart, liver, :idney, testes, and ovaries from 10 to 253
animals per group were weighed at decropsy and the organ-to—body

weight ratlios were calculated. The only significant finding vis an

* CONFIDENTIAL BU,INESS INFORMATION *



* CONFIDENTIAL BUSINESS INFCRAATIUN *

Page 12 of
4RIJ: Hot spec:

increase in the mean absolute brain weight i1a 300 ppa females.

Gross Pathology

The incldences of selected diagnoses made at H%c::psy are list
for control and treated rats in Table 4. Significant increases (-
discolored livers in 75 and 1200 ppm males (3<U.05) azd 30C and 1.
ppu females (p<0.0l) were observed. There were higher {ncidences
pitted mucosa in stomach for 1200 ppm (p< 0.35) males and
subcutaneous tissue masses in 1200 ppm (p <0.35) females compared
controls. Cther gross pathologiéal_findings were aot significant’
different in control and treated groups. Fog gross pathology in
females the LEL is 300 ppm and NOEL is 735 ppa Difoia:&n ané {a 2a.
the LEL is 75 ppm and NOEL 1s not established.

Microscopic Histopatholoevy

The incldences of major histopathologic anomalies affeczing
liver, kidaey, ;tomach and mammary gland are listed iz Table 3.

According to the detailed study protocol, “the przservei tissu
from all control and high dose animals, and .ne kidners, stomaca,
any unusual lesions and/or suspected neoplaszs froq l:w= ans aii-c
animals were embedded in Paraplasra,sectioaed, stainel wita

heaatoxylin and eosin, and exaained aicroscopically. Ther=afore,
"number examined” in Table 5 is 50 or near 5y in all :issues liste

for the control (0 ppm) and high-dose (1290 ppm) groups. Iz the

[ ]
* CONFIDENTIAL BUSINESS L{FIRMATION *
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. ) \ TABLE §

INCIDENCE OF SELECTED MICROSCOPIC HISTOPATHOLOGICAL
FINDINGS IN CONTROL AND DIFOLATAN TRZATZD RATS?

B lccidence
Male Femals
(pom) L ppa)
Tissue Finding 0 75 300 1200 g 73 po 1)
. .
Liver (Nugsber Examined) (50) (34) 32) (30 (50) (29) (&3]
Cholaunglectasis 2 3 4 1 3 8 3
Hepacocellular Carcinosa b L 1 3 2 U D} L
* Neoplaszic Nodule (3)8 4 5 1 2 o A s
fldnev (Nuzber Examined) (50) (50} (50) (50) (50) (50) (30)
Chroaic Progressive Yephropathy 49 (] 49 49 43 &0 <2
Hyperplasta of Tubule Tpitheliua 2 > L 1 13== 1 I " 2
Megalocytic Cells Q v} Q L7nme 3 3 B}
A Microcaleull 27 18 11%* 3x=e 46 4 P
Pigment in Tubule Epithelium 11 7 9 12 14 16 3
Transitional Epithelia Hyperplasia 30 21 15%* 108=x 24 35 17
Stomach (Nuater Ixamined) (48) (49) (48) (50) {50) (30) {39)
Congestion/Hemorrhage 4 7 11 4= 2 1 3
Erosioc/Ulceracion 15 18 13 28*% 15 ps 23
. 4yperkaratosis/Acanthosis - 10 8 15 3ixne 19 3 N
R Tacreased Ground Substance,
In Mucosa-Glandular Regidu 0 1 PO Lo LgRex 3 9 92 Lo

Increased Iacidence 3f Dilared
Gastric PiIs 2 P 7 L5%* Y T
Mammary Gland (Number Sranined) (48) (5) 3) (42) (»3) (333 35)
Fibroazenoma, benige?® ] 1 Y] Q 2 23 35

3ignificaacly Jiciereat Troa contral value (p<uU.d3i.
*x  3igniffzasrly Jiffereac From Coczsol Value (p<0.JL).
axw 3fmificascly Diffarent From Coarral Value (p<9.301).
1 ,accoriing o the protocol, “The araserved tissues Irom all coutrol 3z aign jose anizils, ioa the <ido
and. aov sausual lesioas and/sr suspectei seoplasas from low- ind ail-tose aaimals wers edbeaded Iz Par
seccioned, stained wica JemaCtsxviln and sosiz, dnd examizes 3iczascopically.” .
; 4 3ecause 2il animals vere axaaines o 3 ana 1200 ppm groups ama oaly azimals wirs unusaal lesions 2ai/o
aecplasas were examized fo 75 ape 300 ppa gzoups, stacistical comparizons are aot apgropriaca (sea2 Ges
12, 13 azd 16).
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low-decse (75 ppm) and mid~dose (300 ppm) groups, 50 or near 50
kidneys and stomachs are examined per group. In low- and mid-dose
groups, only mammary glands and livers with unusual lesions acd/or
suspect neoplasms were examined microscopically; therefore the
“number examined” in Table 5 is substantially below 50 for these
tissues in low-~ and mid-dose groups.

In 'fable 5 increases in cholanglectasis (p<0.05) and aeoplastic
nodules (p %.01) in liver in 1200 ppm Difolatan treated females- were
observed. Very high incidences of :negalc\_cytic cells in kidney were
observed in 1200 ppm males (47/50; p<0.001) and females (38/50;
p<0.001) compared with no occurance in all other treated and control
animals. Microcalculi and transitional epithelial hyperplasia in
kidney were evident in a’l groups, but were significantly decrsased
in 1200 ppm greoups of both sexes (p< 0.001) and in 30U ppa males
(p <0.01). An increased incidence (p<0.01) of hyperplasia of tubule
epithelium was observed in 1200 ppm Difolatan treated males. <Chronic
progressive nephropathy was evideat in nearly all treated and coatrol
animals. Other histopathological findings involving kidney that ars

:noth listed in Table 5 were not treatment related.

Significant increases in several microscopic histopatiological

findings involving stomach were observed in Difolatan treated

animals, particularly in high dose males and females (Table 5). The

* CONFIDENTIAL BUSINESS INFORMATION *
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incidence of erosion/ulceration was increased in 1200 ppm zales
(p<0.05). Significaat 1ncreases}1n hyperkeratosis/acanthosis were
observed in high dose males (p< 0.001) and females (p< 0.053).
Treatment related increases (p<0.001) in ground substance

in the glandular region of the stomach mucosa appeared in both 300
and 1200 ppm Difolatan treated groups of both sexes (p< 0.001). An
increaséd incidence of dilated gastric pits was evident in 1200 ppm
males (p<0.01). Congestion/hemorrhage and other findings not listed
in Table 5 occurred sporadically im control and treated groups an@
were not treatment related. '

The fibroadenoma incidence was significantly increased in the
1200 ppm group compared with the control (Table 5), where all animals
were examined in each of these groups. In the low- and mid-dose,

(75 and 300 ppm groups, respectively) only the animals with unusual
lesions and/or suspect neoplasms of the mammary gland were examined

microscopic;lly. In contrast, all control and 1200 ppm animal

- mammary :issues were examined. Because of this uifference in the
composition of control v..sus low- and mid-dose groups, there is

; inherent bias in the data, and statistical coaparisons of the control
with these treatment groups are not appropriate. Because all animals

. were examined in the control aud high-dose group the statistically

increased mammary gland fibroadenoma incidence (p<0.001) is

* CONFIDENTIAL BUSINESS INFORMATION *
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bilologically significant and the LEL for fibroadenomas is established
to be 1200 ppm.

For microscopic histopathological effects overall excludiug
fibroadenoma, the LEL is 300 ppm and NOEL is 75 ppm pifolatan.

\.Cgu_clgs_iﬁ

Groups of 50 male and 50 female Sprague Dawley rats were fed
zoninal dietary lavels of 0, 75, 300, aA& 1200 ppm Difolatan for 121
weeks. Observations included, but were not limited to, mortality,

- body weirght, food consumption, hematology, clinical chemistry, and
pathology. The MID was exceeded because of the observation in one or
more treatment grouﬁs of reduced bodyweight, increased palpable
tissue masses, changes in clinical chemistry parameters and gross and
microscopic pathology.

e Because of the Instability of Difolatan, the calculated mean
concencratiops of Difolatan in the test diets were 56, 241, and
1096 pp;.instead of the nominal concentratious of 75, 300, and
1200 ﬁpm, respectively.

. ﬁortality did not differ for control and Difolatan treated
rats.

e A significant increase in palpable tissue masses was observed
in 1200 ppm Difolatan treated females (LEL = 1200 ppm; NOEL = 300

ppm).
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e Both sexes treated with 1200 ppm Difoiatan had lower body
weights than their controls (LEL = 1200 ppm; NOEL = 300 ppm).

The reduced food consumption by 1200 ppm males during weeks 13 to
39 may have contributed to the lower body weight in males.

o The clinical chemistry examinations rgvealed reduced globulin
in 1200 ppm males, increased albumin:globulin ratios in 1200 ppu
males, and decreased SGPT in 1200 ppm females (LEL = 1200 ppm;
NOEL = 300 ppm).

e Gross pathological findings included significaat increases in
the incidence of disclored livers, pitted stomach mucosa, and
subcutaneous tissue masses (LEL = 300 ppm and NOEL = 75 ppm for

" females; LEL = 75 ppm apd NOEL = not es;ablished for males).

o The primary microscopic histopathological diagnoses involved
liver, kidney, stomach, and mammary gland anomalies. These were
"increases in cholangiectasis in liver, increases in hyperplasia
of tubule epithelium, megalocytic cells and transitional cell
hyperplasia in kidney, increases in erosion/ulcerationm,
hyperkertosis/acanthosis, ground substance in glandular mucosa,
and dilated pits in stomach. With respect to tumorigenmesis an
increase in fibroadenoma in mammary gland was observed. Overall,
for microscopic pathology, excluding fibroadenomas of mammary
gland in.females, the LEL is 300 ppm and NOEL is 75 ppm Difolatar

(nominal concentrations).
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