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t . UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
M ¢ WASHINGTON, D.C. 20460 )
"5 OPP OFFICIAL RECORD
4 pﬁoT?v HE‘A\»TH E:FFECTS D;VISK)N
SCIENTIFIC DATA REVIEWS
EPA SERIES 361 :
OFFICE OF
7 PREVENTICN, PESTICICES. AND
MEMORANDUM: TOXIC SUBSTANCES

SUBJECT: Executive Summary for 1980 Propa21ne Carc1nogen1c1ty
Study in Mice (MRID 00044335),. :

DP Barcode: D228305 f.s.
PC Code: 080808
Tox Chem No: 184

TO: Rick Whiting
' Science Analysis Branch
Health Effects Division (7509Q)

FROM: kit Farwell KONl 7.9

Section 3, Toxicology Branch I
Health Effects Division (7509C)

Section 3, Toxicology Branch I

THRU: Edwin Budd; Acting Section Head if\ﬂp
Health Effects Division (7509C) %

Attached is the Executive Summary for the 1980 Carcinogenicity
Study in Mice (MRID 00044335) using propazine as the test .
material. Also attached are a copy of the original DER (Document
#00575), a table of selected microscopic lesions, and the 1987
Registration Standard (pages 5 and 9).

Technical grade propa21ne was admlnlstered to groups of
60/sex/dose CD~-1 mice in the diet for 2 years at dose levels of
0, 3, 1000, or 3000 ppm, corresponding to 0, 0.45, 150, or 450
mg/kg/day. There were no compound-related effects on mortallty,
clinical signs, body weight, food consumption or gross pathology.

Hematology, urinalysis, clinical chemistry and organ weights were

not determined. At 3000 ppm, an incéreased incidence of
myocardial degeneration was observed in the female mice (17/59 vs
4/60 in controls) and an increased incidence of hemosiderin-laden

‘macrophages was observed in the livers of male mice (15/59 vs

3/60 in controls). At the doses tested, there was not a
treatment-related increase in tumor incidence. The LOEL is 3000
ppm (450 mg/kg/day) based upon myocardial degeneration in females
and hemosiderin-laden macrophages in the livers of males. The

@
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'NOEL is 1000 ppm (150 mg/kg/day).
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This carcinogenicity study is classified ACCEPTABLE and SATISFIES
the requirement for.-a carcinogenicity study in mice (Guideline
83-2). ) ‘

ATTACHMENT

cc: Bill Dykstra
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PROPAZINE ' . Mouse Carcinogenicity Study

SUPPLEMENT TO DATA EVALUATION RECORD
Original DER in HED Document # 00575,
attached with supporting table.

STUDY TYPE: = Carcinogenicity study, mice, 83-2 (b)

DP BAﬁCODE: D228305 f.s. ) SUBMISSION CODE: none

P.C. CODE: 030808 : TOX. CHEM. NO.: 184

TEST MATERIAL: Propazine technical

CITATION: Jessup, -D.C. (1980) 2—Year'Carcinogenicity Study in-
Mice. International Research and Development
Corporation (Mattawan, MI). Study No. 382-004.
4/24/80. MRID 00044335, Unpublished.

SPONSOR: Ciba-Geigy Corporation

EXECUTIVE SUMMARY: In a carcinogenicity study (MRID 00044335),
technical grade propazine was administered to groups of

60/sex/dose CD-1 mice in the diet for 2 years at dose levels of
0, 3, 1000, or 3000 ppm, corresponding to 0, 0.45, 150, or 450

mg/kg/day.

There were no compound-related effects on mortality, clinical
signs, body weight, food consumption or gross pathology.
Hematology, urinalysis, clinical chemistry and organ weights were
not determined. At 3000 ppm, an increased incidence of
myocardial degeneration was observed in the female mice (17/59 vs
4/60 in controls) and an increased incidence of hemosiderin-laden
macrophages was observed in the livers of male mice (15/59 vs
3/60 in controls). At the doses tested, there was not a
treatment-related increase in tumor incidence. The LOEL is 3000
ppm (450 mg/kg/day) based upon myocardial degeneratien in females
and hemosiderin-laden macrophages in the livers of males. The
NOEL is 1000 ppm (150 mg/kg/day).

This carcinogenicity study is classified ACCEPTABLE and SATISFIES
the requirement for a carcinogenicity study in mice (Guideline
83-2). '

COMPLIANCE: A Quality Assurance statement was providéd. GLP,
Data Confidentiality, and Flagging statements were not provided;
this was not the practice when this study was conducted.

COMMENT: A copy of the original DER (Document #00575) and a
table of selected microscopic lesions are attached. The 1987
Registration Standard (attached, pages 5 and 9) assigned to this
study a systemic LOEL of 3000 ppm based on focal myocardial
degeneration in high-dose females and increased hem051der1n laden

macrophages in the livers of hlgh—dose males.
(¢
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PROPAZINE ’ Mouse Carcinogenicity Study

It is this reviewers opinion that focal myocardial degeneration
in high~dose females and hemosiderin-laden macrophages in the
livers of high-dose males are both equiveocal effects. No other
microscopic changes in myocardium other than focal myocardial
degeneration in high-dose females were noted. Hemosiderin-laden
macrophages in the livers of high-dose males appeared increased
because of an apparent decrease in male controls. See the
attached table of microscopic lesions.

It is noted that several other microscopic changes (centrilobular -
focal hepatocellular hypertrophy in high-dose males, focal
glandular hyperplasia of the stomach in high-dose males and
increased diffuse extramedullary hematopoiesis in high-dose
females) also appeared increased in high-dose animals compared to
controls. However, these all appear to be randonm findings and
unlikely to be treatment-related since no other microscopic
findings in the same organs showed signs of treatment-related

- effects. : : =
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PROPAZINE, technical

MICROSCOPIC LESIONS

Mouse Carcinogenicity Study

CONDITION

1000 ppm

SEX 0 ppm 3 ppm 3000 ppm
HEART
Myocardial degeneration, M 8/60 0/0 o/0 11/5%
focal F 4/60 a/a 0/1 17/59
Myocarditis, acute, M - - ——— -
focal F 2/860 o/0 0/1 Q/59
Myocarditis, chronic, M . 0/860 0/0 0/0 1/59
focal F 1/60 0/0 0/1 0/59
Myocardial fibrosis, M 5/60 0/0 0/0 11/59
focal F 6/60 c/0 1/1 8/59
amyloidosis, focal M 14/60 0/0 0/0 11/59
F 15/60 0/0 0/1 11/59
LIVER
Hemosiderin-laden M 3/60 1/28 3/33 15/59
macrophages, focal F 13/61 6/22 - 6/25 11/59
Hepatocellular hyﬁértrophy M 14/60 s/28 7/33 26/59
centrilobular, focal F 6/61 2/22 Q725 8/59
STOMACH
Glandular hyperplasia, M 4/58 5/13 0/11 10/58
focal ’ ¥ 5/60 3/7 1/13 4/58
SPLEEN
Hematopoiesis, increased M 8/60 3/12 2/? 8/5%
extramedullary, diffuse F 10/60 3/7 5/15 1%/58
Amyloidosis, M 10/60. 1/12 o/7 2/59
focal " F 7/60 1/7 2/15 6/58
Hemosiderin, increased M 2/60 0/12 o/7 4/59
diffuse’ F 7/60 0/7 0/15 5/58

lcombined "myocardial fibrosis, focal" and "fibrosis, myocardial, focal"

entries for males from Table 8 in study report.

2acute focal myocarditis was not reported for males.

3combined "increased hemosiderin pigment, diffuseé” and "increased
hemosiderin, diffuse” entries from Table 8 in study report.

NOTE: This table is abstracted from Table 8 in study report.

il

]



HED Records Center Series 361 Science Reviews - File R057121 - Page 6 of 60

- e
§ 3
gm 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
% g WASHINGTON, D.C. 20460
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MEMORANDUM
DATE: Juae 8, 1981 . _
SUBJECT: EPA Req.#100-543, Technical Propazine; 6(a)(2) Data
. CASWELLg#184 . Accession$243350-58
FROM: William Oykstra, Toxicologist 3y, Il O trol s
Taxicology Branch, HED {TS-759) 50/§/£? 7?1?1 (;/ /Sy
To: Robert Taylor (25) ' ' ' [L‘zﬁ;
. Registration Division ({75-767) jq/“" A
Recommendations:

1. Technical propazine was not oncogenic in the 2-year smouse feeding
study. The study is acceptahle as Core-Minimum Data.

2. Technical propazine was considered weakly oncogenic to the mammary
gland of female rats at 1000 ppm in diet. This finding trigygers
an oncogenic RPAR criterion. The study is acceptable as Core-Minimum
- Data.

3. The NOEL for reproductive parameters in the three-generation rat
reproduction study was 100 ppm of technical propazine in the
diet, The study is acceptable as Core-Minfmum Data,
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et

Review:

1. 2-Year Carcinogenicity Study in Mice {IRDC Report Hao. 382-004;
April 24, 1980)

I i e e

Test Material: Propazine technical; ARS No. 2046/76; Batch No.
FL-76 1357; 35 lbs; white powder

Two hundred forty male {weighing from 21 to 28 grams) and 240
female (weighing from 20 to 23 grams} weanling Charles River CD-1
mice were initiated in this 2-year carcinogenicity study. The
mice were housed individually in hanging wire-mesh cagas and
maintained in a temperature-, -hunidity-, and light- (12-hr light/
12-hr dark) controlled room. Water and the appropridte diets

were availtable ad 1ibitum thraoughout the study,

The mice were ear puhched to identify treatment group.. Beginning
on December 17, 1876, ear punch verifications were recorded at
gach cage ¢hange, '

The study was initiated on Hovember 3, 1976. During the 5 weeks
following initiatien, three replacement mice were substituted for.
the following animals; a control female {#24827 replaced by #2503)
that died (11/9/76), a mid-dose male ($24999 replaced by #25204) -
reported missing (11/9/76), and a mid-dose female (¥25079 replaced
by #25205) found dead {11/30/76). The rest of the replacement
mice were appropriately sacrificed and discarded at the end of

the S-week period (December 8, 1976). The study was terminated

on November 2 and 3, 1978,

“1n accordance with a computer-generated table of random numbers,
the mice were selected agd assigned to groups as follows:

Dose Level ~ No, of Mice Initiated
ppm Male Female
0 [contrnl) 60 60
3 , 60 60
1000 . 80 - BO
3oao0 60 60

The mice were observed three times daily (twice daily on weckends
and holidays) for signs of overt toxicity, moribundity, and
mortality. Detailed observations were recorded weekly as were
the incidence, size and location of palpable masses.

20

ra
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Individual body weights were recorded monthly. Group mean food

consumption was measured weekly.

This was accomplished by weighing

the food to be used for each group and then distributing it among the
food jars in that group. . At the end of the week, the food remaining
in the jars was collected by groups and weighed. From this mean,
individual food with compound and compount consumptlon values were

calcuylated monthly.

At the compietion of *the exparimental period, surviving mice from all
groups were sacrificed by carbon dioxide asphyxiation and necropsied.

At necropsy, an examination was made of the external body surfaces

and orifices. &ach mouse was then opened and contents of cranial,
thoracic and abdominal cavities examined for any gross abnormalities,
Tissues from each mouse, including the evisgerated carcass was collected

for fixation in buffered 104 formalin.

Mice that died during the course of study were also necr0p31ed and

tissues collected as above.

Microscopic examination of formalin fixed, hematoxylin and eosin
‘stained paraffin sections was performed for all mice in the control
~and high-dose groups. The following tissues were examined:

pituitary

peripheral nerve .
thyroids/parathyroids
adrenal

trachea

esophagus

aorta

testes/ovaries
prostate/uterus

stomach '

. duodenun

"small intestines (3 levels)
large intestines {2 levels)
dgrinary bladder

brain ' '

spinal cord {3 levels)

eye and optic nerve

skeletal muscle

skin/mammary gland

lymph nodes {cervical
mesenteric)

salivary gland

pancreas ‘

liver

kidneys

spleen

heart

Tung

sternun (bong marrow)

and any other tissues
with lesions

{ ymph nodes, thymus, spleen, and bone marrow were processed and
examined in the mid- and low-dose female groups; additional sections
_were also prepared from tissues in these groups which were previocusly
examined because gross ‘lesions were noted at necropsy.

Statistical analyses of the data ware performed.
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Resulits:

No signs of overt toxicity were observed for any of the treated mice.
Some incidental and intermittent signs seen in several control and
treated mice were: corneal opacity, hair loss, tonic convulsions

upon handling, soft stools, white internal eoyes, extended and/or
ulcerated penis, dilated pupils {unresponsive to light), tremars,
functional and structural impairment of limbs, red material in vag1na1
opening, altered posture, labored breathing, and yellow material on
ventral abdomen. A few palpable masses were observed in baoth control
and treated mice, but the incidence was no greater for the treated
animals than for the controls.

There were no compound-related effects observed on the rate of survival
of the treated mice when compared with controls, Survival at week
104 was as follows:

Dosage Level : No. Survivors/No. Initiated

ppm o - Hale _ Female
0 (control) 27/60 . : 33/60
3 35/60 - 34760
1000 37/60 27760

3000 - 37/60 23/59*
*Mouse found m1sswng, week 20. |

Statistical analysis of the body weights through week 104 indicated
that while there were occasional statistically significant values

among the body weights of the treated mice when compared with controls,

there were no compound-related effects observed with respect to body
weight. Group mean body weights at week 104 were as follows:

Group mean body weight

Dosage Level ‘ gms

___ppm HMaTe “Temale
0 (control} _ 37 34
3 18 35
1000 1 35

3000 37 ' ' 33

There were no comﬁound-re\atéd effects apparent when the food -
consumption of treated mice was compared with thﬁé of the controls..

An increase in certain morphological changes were seen in the high=:
dose male and female mice in comparison to the control. In high-dose
males, there was an increase above controls in focal myocardial
fibrosis, centrilobular focal hepatocellular hypertrophy and focal
glandular hyperplasia of the stomach. [a high-dose females, there
was an increase above controls in focal myocardial degeneration,

focal sinusiodal lymphoid infiltrations of the liver, and diffuse
hematopoiesis of the spleen. Amyloidosis was a degeneratlve lesion

of common occurrence in almost all mice.

?
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The prevalence was generally similar for control and treatment groups
and the cccurrence of amyloidosis was not considered compound-related.

Neoplasms were found with low pravialence in both control and treatment
groups. The lung was the most common site of neaplasia with pulmonary
(alvealogenic) adenoma. The prevalence, however, of this spontaneous
pulmonary neoplasm was not increased by coapound administration, - The

initial evaluation showed an increase in the incidence of lymphoreticular

cell tumors in females in the 3000 ppm group. Reevaluation of this
data and examination of affected tissues in the 3 and 1000 ppm groups
eliminated. the apparent affect as shown in Table 1 below

TABLE 1

Incidence of Ma\1gnant Lymphoma/Ret1cu1um cell Sacroma

*animal number

60

0 .3 ppm 1000 ppm 3000 ppm
Male Female Male Female Male - Female Male Female
24735% 24783 24858 24903 24971 25027 25108 25149
24756 24788 24863 243908 24982 25032 7 25119 25152
24767 2479 24876 24922 24386 25043 25139 25172
24772 24806 24881 24923 C 25080 25174
' 24331 : 24942 25059 25177
24842 : 24951 25062 25183
25203 24952 : 25064 -
24960 25065
25072
: 25078
g 7 § 8 T3 1 ki B

Conclusion:

Technical propazine was not oncogenic in the 2-year mouse feeding study.

C]assifféation: Core-Minimum Data

2. 2-Yeaf.thronic.0ra1 Toxicity Study in Rats with Technical Propazine

(IRDC Report Mo. 382-007; April 28, 1980)

Test Material: Propazine technical; ARS MNo. 2046/76; Batch No. FL-

761357; 35 1bs; white powder

Two hundred sixiy male {weighing from 102 to 209 gm} and 260 female

{weighing from 34 to 179 .gm) weanling Charles River CD rats were
selected randomly and initiated in this study. '

The rats were housed individually in hanging wire-mesh cages and

maintained in a temperature-, humidity-, and light- {l2-hr light/1Z-
hi dark) controlled room, Test and control diets as well as water

were available ad libitum throughout the study
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83-2 Oncogenicity
There are sufficient data available to satisfy the data requirements for
" oncogenicity studies in two species (rat, mouse). .
Sixty male or 60 female CD.rats/dose were selected rardamly ard given 0, 3,
100 ard 1000 ppm of Prcpazine in their diets for 2 years (MRID 41408). Gross
necropsy showed an increase in swbautarecus masses and nodules in females of the
1000 ppm dese group, which correlated with an increase in.mammary neoplasms.
. These neoplasms included adenomas, adenocarcinomas, fibroadenamas, and papillary
- adenomas. The increase in tumor, bearing animals was statistically-significant
ard considered compourd-related. The rumber of tumor-bearing animals/mumber

examined is as follows [control 2'7/56, 3 ppm- 33/57; 100 ppm: 32/60Q; 1000 ppm:
39/55 (*p<0.05)1. .

Sixty nale or_ 60 fanale CD-l mice/dose were selected rardamly and given Q,
3, 1000 and 3000 ppm of Propazine in their diets for 2 years (MRID 44335).

" Propazine was not found to be oncogenic. There were significant incidences of
non-neoplastic lesions in high-dose males of hemcsiderin~laden macrophages {cone
trol: 3/60; high dose: 15/6Q0) amd myocardial degeneration in high dose females
(control:4/60; high dose: 17/59)., The oncogenic NOEL is > 3000 ppm and the
systemic NOEL is 10QU ppm*. *{Note: technically a systemic NOEL was rnot estab-
lished since the low and mid dosé animals were not examined. See discussion in
ADI Reassessment (bectxon Dy}, ﬁz '

No additional oncc:sgenlcxty studles are required. .

z e ]

g83-3 Tefat:ogem.c:.ty in Two Spec1és . o

,-..-.JA

There are sufficient data a{}allable to evaluate the* teratogemclty of tech-

nical Propazine in one species (Fat).
i

Propazine (25 female Spragué Dawley rats/dose; 0, 115‘* 100, 500 mg/kg/day} .
was not teratogenic in the rat at dosages up to 500 n'g/kg {HPT). (MRID 150242),
Maternal toxicity was cbserved in the mid- and hlqh-dose females as decreased
food consumption and decreased bddy weight gain. Additicnally, high-dose females
exhibited periods of salivation (“clear) during gavage. The NOEL for maternal
tox1c1ty is 10 mg/kg (low=dose). Lo

Developmental tox1c1ty was cbserved aI: the hlgh—dose as 1ncr ¢ased 14th ribs
and incomplete ossification of sRéletal structures and decreased fetal pody
weight. At the mid-dose, delayed :ossification of the mterpanet"als was cbserv-
ed. The NOEL for developnental t0x1c1ty is 10 mg/kg (low—dose).

A developmental toxicity stuiy in rabbit is requlred.
83—-4 Reproduction

.
It

.i's o =
There are sufficient data avaxlable to satisfy the data requzrements for-

| a reproductwe toxicity study foraftechmcal Propazine. ‘ @

Ten male and 20 femaie CD rats/dose were cont:.mwsly admi nistered diet at
dosage levels of 0, 3, 100 and 1060 P throughcut the pexrwd of study, until re-
moved for sacnfxce, during a three generatmn repromctlén study (FQ, E'l, F2: a

: DJ; mm ﬁ-g et e f’f@»M 7
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D. ADI REASSESSMENT

The Toxicology Branch ADI Coni ttee has recently rev:.e!wed the data base
(Toxicology Branch ADI Committee Rfd asssessment for Prcpazme, verification date
of 3/87). The ADI was estaali,shed at 0.02 mg/kg/day usirg a 2-year rat feed-
irg/oncogenicity study in which the systemic NOEL was set at 100 pmm (S mg/kqg)*
based on significant depression in body weight of both males and females at the
high dosage level of 1000 ppm:(MRID 41408). The final safety factor was 300
based on an uncertainty factor of 100 to accaunt for inter- amd intra-species
differences and an additional factor of 3 to account for the incompleteness of
the chronic data base since the one~year dog feeding study may yield a more
sensitive toxicological endpoint. This ADI value has been approved by Toxico~
1ogy Branch perdirg verlflcatlon by the Agency Rfd Conmittee..

The ADI Committee noted that there were data gaps for 1} a chronic deg
‘study, 2} a rat teratology study and 3} a rabbit teratology stwdy. Since the
completion of the ADI Ccmmittee's deliberation, an acceptable rat teratology
study has been submitted (MRID 150242). Propazine produced maternal toxicity in
the midard hxgh—dose females as well as decreased food consumption and decreased’
body weight gain. The NOEL for maternal toxicity is 10 mg/kg (low—dose). Devel-
opmental toxicity was cbserved at the high-dose as increased l4th ribs and incom-
plete ossification of skeletal structures and decreasad fetal body weight. At
the mid-dcse, delayed oss:Lficai:mn of the interparietals was observed. - The NOEL
for developmental toxicity is '{.0 ma/kg (low-dose). Bth the maternal and develcp-
mental toxicity NOELs are greater than the NOEL found in the 2- vear rat. study amd
therefore would not rormally sﬁbersede the ADI establlshed previcusly fram the
chronic data due to the short~ferm nature of the dosing pericd and the specific

endpomts being studied in the develcpmental tests. Therefore, o charge in the
ADI is recommended. fi

i

*Note: The 2-year mouse study '(MRID 44335) reported an ‘elevation in myocardial
degeneration at the high dose (3000 pom/150 mg/kg/day) in 17/59 (28%) animals as
compared to 4/60 (6%) in controis . Histopathology was not performed on cardiac
tissue from the low (3 ppm/0.15 mg/kg/day) and intermediate {1000 ppm/50 mg/kg/
day) dose animals. Therefore, ja NOEL for this toxic effect canmot be determined.
It is theoretically possible, bht unlikely, that cardiac effects might be observ-
ed at the low dose of 3 pom, i.e., the LEL = 0.15 mg/kg/day, which would require
that its-use be considered in the determination of the ADI. First of all, che
mouse is not gererally ‘consideréd acceptable for the determination of systemic
toxicity NOELs. Further, the Tow dose of 3 ppm is 1000 fold lower than the high
dose at which the increased incidence of mycocardial dedeneration was noted and
the incidence of the effect is pot extremely higher thap the control values, -

Thus, the use of the 100 ppm dose level from the rat st appears to be a rea~
- sonable, scxentlfxc decision. i!

25
.1_)‘WF‘°“ Q’CACOQJ
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STUDY
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Bttachment 1

in Sprague Dawley Rats

Study Identificatien

START DATE

7/21/76

4/15/76
8/7/74

4/28/76
3/17/77
5/12/76

7/14/76

.1/2/76
9/29/75A

2/18/75
9/2/75
7/23/75
8/9/76
11/3/76

7/27/76

7/30/76
11/9/76
i0/1/76

- 8/30/76

6/23/77

4/15/77
3/30/76

END DATE

7/21/78

4/13/78

8/6/76

4/28/78

3,/20/79
5/16,78
7/14/78
5/10/78

9/26/77
§/27/77

9/2/77

7/19/77
8/10/78
11/3/78
7/28/78

8/2/78

11/10/78

10/3/78 .

' 8/30/78

6/26/79

4/19/79
a/5/78

IRDC's Historical Control Incidence of Mammary Tumors

24
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Attachment 2

IRDC's Historical Control Incidence of Mammary Tumors
in Sprague Dawley Rats

Individual Study Incidence Data

ANIMALS WITH

ADENOMA . FIBROADENOMA  ADENOCARCINOMA ONE OR MORE TUMORS

c 1747 (.02) 18747 (.38) s/47  (.11) 217147 (.45)
J 7/107 (.07) 75/156 (.48) 20,156 (.13)  95/156 (.61)
L e  25/42  (.60) 3/42  (.07) 29 /42 (gSg)
K Ak ' 22/64  (.34) 1/64 (.02) 22/64 (.34)
1 9/74 (.12) 22/74 (.30) 2/74 (.03) 32,74 (.43)
v 21798 (.21) 42/98 (.43) 6/98 (.06). 67,98 (.68)
B *kok 23/60 {.38) 4/50 (.07) 23/60 (.38)
D 12/100 (.12)  47/100 (.47) 1/100 (.01) 52/100  {.52)
Hx* s,e1 (.12) 19741 (.46) 1241 (.29)  28/41  (.68)
F 2/60 (.03) 22/60 (.37) 1/60 (.02) 23/60 (.38)
G 11,97 (.11} 37,97 (.38) 13797 (.13) 49/97 (.51)
A 6,48 (.13)  20/48 (.42) 10/48 (.21) 25/48 (.52)
0 1/65 (.02) 22/65 (.34) 6/65 (.09)  28/65 (.43)
2 6/64 (.09) 12/64 (.19) 14/64 (.22) 21/64 (.33)
M *kk 15/29 (.52) 5,29 (.17) 18,29 (.62)
s 7/50 (.14) 19/50 (.38) 6/50 (.12) 27/50 (.54)
R 2/57 (.07)  21/57 (.37) . 8/57 (.14 24/57 (.42)
N 13/60 (.22) 22/60 (.37) 4/60" " (.07) 32/60 B (.53)
9 3/64 (.05) . 21/64 (.33)  2/6& (.03) 27/64 (.42)
E 3/55 (.05) 14/55 (.25) - 8/55 (.15) ° 23/55 (.42)
U 9/150 (.06) 537150 (.35) 41/150 (.27) - 82/150 (.55)
T 2/47 . (.04)  18/47 (;33) 8747 (.17)  21/47 (.45)
‘TOTAL '122/1284(.10) 589/1528(.39) 180/1528(.12) ~ 769/1528  (.50)

* arranged in chronological order

*

** study ran for 28 months instead of 24
*** no data available

29
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<€D 574 . .
,,,-‘5‘\\ & % UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
z
e 2K WASHINGTON, D.C. 20460
L N S
s

4 praTE

JUL 30 1908
OFFICE OF

' . - PREVENTION, PESTICIDES

MEMORANDUM . AND TOXIC SUBSTANCES

SUBJECT: Propazine Qualitative Risk Assessment Based On 1995 Re-
Read of Female Mammary Gland Slides From 1981 Sprague-
Dawley Rat Dietary Study

P.C. Code 80808

TO: William Dykstra, Toxicologist
Review Section T
Toxicology Branch I
Health Effects Division (7509C)
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Statistics Section

Science Analysis Branch
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Background

A chronic oral toxicity study with Propazine in Sprague-Dawley
rats was conducted by Internatiocnal Research and Development
Corporation, Mattawan, Michigan, for Ciba-Geigy Corporation,
Agricultural Division, Greensboro, North Carolina, and issued April
18, 1981 (IRDC Study No. 382-007; MRID No. 000414-08).

The study design allocated groups of 60 rats per sex to dose
levels of 0, 3, 100, or 1000 ppm of Propazine for 105 weeks. An
additional 5 rats per sex in the control and high dose groups were
designated for interim sacrifice at week 53.

At the request of the Environmental Protection Agency, the
Griffin Corporation completed an independent re-review of all
mammary gland slides of female rats in the aforementioned study,
draft report dated August 12, 1994. Griffin Corporation then
requested a Pathology Working Group (PWG) Peer Review of the
proliferative lesions of the mammarxy glands of female rats be
conducted by Experimental Pathology Laboratories, Inc. (EPL) to
resolve differences in diagnosis between the original stud 29
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pathologist and the reviewing pathologist. The PWG was conducted

November 30, 1994, and the final report dated January 20, 1995.
The results of the PWG are presented in this memno.

Survival Analvses

The statistical evaluation of mortality indicated a
significant increasing trend with increasing doses of Propazine in
female rats. See Table 1 for mortality test results.

The statistical evaluation of mortality was based upon the
Thomas, Breslow and Gart computer progranm.

Tumor Analyses

Female rats had significant increasing trends, and significant
differences in theée pair-wise comparisons of the 1000 ppm dose group
with the controls, for mammary gland adenomas and adenomas,
fibroadenomas and/or adenocarcinomas combined, all at p < 0.01.
There was also a significant increasing trend, and significant
differences in the pair-wise comparisons of the 3 and 1000 ppm dose
groups with the controls, for mammary gland adenocarcinomas, all at
p < 0.05.

The statistical analyses of the female rats were based upon
Peto’s Prevalence Test since there was a statistically significant
positive trend for mortality with increasing doses of Propazine in
female rats. See Table 2 for tumor analysis results.



HED Records Center Series 361 Science Reviews - File R057121 - Page 17 of 60

Table 1. Propazine - Sprague-Dawley Rat Study

Female Mortality Rates’ and Cox or Generalized K/W Test Results

Weeks
Dose 1-26 27-52 531 53-78 79-105f Total
{ppm)
0 1/64° 2/62° 4/60 8/58 12/50 23/59
: 7 (39)™
3 0/60 2/60 0/58 3/58 18/55 - 23/60
(38)
100 1/60 0/59 0/59 1/59 14/58 16/60
, ' (27)
1000 3/63° 0/60 5/60 6/55 24/49. 33/58
(57)

*Number of animals that died during interval/Number of animals
alive at the beginning of the interval.

'Interim sacrifice at week 53.

fFinal sacrifice at week 105.

®0One accidental death at week 13, dose 0 ﬁpm.
Pone accidental death at week 52, dose 0 ppm.
“Two accidentalrdeaths at week 13, dose 1000 ppmn.

{ )Percent.

Note: Time intervals were selected for display purposes only.
Significance of trend denoted at control.

Significance of pair-wise comparison with control denoted
at dose level.

*

ke

If ¥, then p < 0.05. If ™, then p < 0.01.

L9
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Table 2. Propazine - Sprague-Dawley Rat Study

Female Mammary Gland Tumor Rates® and
Peto’s Prevalence Test Results (p values)

Dose m
0 | ‘ 3 . - 100 1000
Adenomas 1/52 4/55 4/58 99/52
(%) (2) (7 (7) (17)
p= 0.001™ 0.127 0.124 0.004™
Fibro- ,
adenomas 20/53 24/55 - 26%59 24/54
(%) (38) (44) (44) (44)
p = 0.218 0.391 0.347 0.106
Adenc— .
carcinomas 5/57 13¢/58 8/59 ' 13/55
(%) (9) (22) (14) (24)
p = 0.047" 0.025" : 0.222 0.014"
Combined  239/57 31%/58 31f/89. 379/55
(%) ' (40) (53) ' (53) (67)
p = 0.005" 0.124 0.213 0.001™

*Number of tumor bearing animals/Number of animals examined, _
excluding those that died before observation of the first tumor.

3First adenoma observed at'week 77, dose 1000 ppm.
bpirst fibroadenoma observed at week 71, dose 100 ppm.
‘First adenocarcinoma observed at week 50, dose 3 ppm.

dThree animals in the 0 ppm dose group had multiple tumors.
eTen animals in the 3 ppm dose group had multiple tumors.
fseven anlmals in the 100 ppm dose group had multiple tumors.
INine animals in the 1000 ppm dose group had multiple tumors.

Note: Significance of trend denoted at control.
: Significance of pair-wise comparlson.W1th control denoted

at dose level.
(o

&k

If °, then E < 0.05. If ', then p < 0.01.
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PROPAZINE 2-YEAR RAT STUDY: MAMMARY TUMOR CCCURRENCE
AT DOSES ABOVE THE MTD

A 2 year rat study was performed on prepazine tachnical at Intemational Research and
Development Company (IRDC), Mattawan Ml. The study was initiated on July 27, 1976
and the final sacrifice occurred on July 26-28, 1978. The fina! report (Study Number
382-007) is dated April 28, 1980. This report has been _submitteci' 1o EPA by Ciba Crop
Protection (MRID # 00041408). |

The purpose of this paper is to present the case that the increase in mammary tumeors
observed in this study in fernales at the top dose of 1000 ppm is the result of exceeding
the maximurmn tolerated dose (MTD). This argument is based on the following:

1} A decreased body waeight gain versu.s controls from 18 to 53% was evident .in the
the high dose femalas at various time points in the study. This resulted in a body
waight dopression of 11.4% in these animais at study temmination. The body "
weight changes were observed in the absence of any signiﬁcent effact on food

- consumption and the presence of a large decrease in focd efficiency.

2) The top dqee of 1000 ppm for the lop dose females wés thecretically expected to
achieve approximately 50 mg/kg/day. Due tothe large decrease in tood
efficiency, the dose actually defivered to the animals was approximately 68

- mgkg/day. |

3) There was decreased survival in fermales dosed at 1000 ppm versus the
concurrent controls {42% versus 60% In controls). This incraased mortality was

- consistent with the decreased body weught gain and was not due to mammary
turmor-burden. '

4) Theincidence of female mammary'acienqlmas and carcinomas at all dose levels
was within both the scientifically approprate historical control data at IRDC and
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the Charles River historcal control data base.

Body Waight Gain Effects

A review of the body weight data indicates that there was an ‘excassive depression of
body weight in females at the 1000 ppm level. individual body weight gain d_a!a‘for the
control and high dose females for weeks 0-13, -52, 0-78, and 0-104 are presented in
Tabl'es 1 and 2, respectively. Group body weight gain avetages as percent of control
and as body weight gain decrement versus cantrols is summarized in Table 3. At 24

" months, the high dose females were 11.4% lower than the control females in body
weight, which transiates to an 18%'body welght gain depression. At 80 days, the
females at the high dose showed a severs body weight gain decrease of 27%, well
above acceptable MTD levels. This body weight gain decrement was gven more
dramaiic at 12 and 18 months with a 53% and 26% body weight gain depression,
respectively. These body weight changes were seen in the face of minor decreases In
food consumption and large decreases in food efficiency. '

In Tables 4 and 5, the mammaty tumor welghts of both the control and high dose
females were subtracted from the respective total body weights, resulting in a marginal
increase in the high dose body weight gain depression from 18% t0 21.4% at 24
months. The dramatic decrease in body weight gains whether calcufated with or

witheut tumors clearly indicates that the MTD had bsen exceeded in the high dose
tamales.

Higher Than Expected Dosing

As-a result of the decrease in food efficiency, calculations of the compound

, conédmption {Lased on dietary analysis of propazine and the animals’ food |
consumption) indicatad that the high dose femalﬁs actually were exposed to an
increase of 36% (68 mg/kg/day) over the theoretical dietary concentration of 50
mg/kg/day expecled to be achigved at a dietary concentration of 1000 ppm (IRDC
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Report). The data in this Table (possibly Appendix77?) indicates that the high dose
males recelved approximately the anticipated theoretical dosage ievel of 50 mg/kg/day
throughout the sfudy, whereas the lemales received a much higher dosage on an
mg/kg/day basis. This may explain in part why the females in the tob dase showed
such excessive toxicily. Mowever, based on the body welght gain and survival resuits
excessive toxicity would probably have been noted even at a lower dose closer to the
theoretical dose of 50 mg/kg/day. |

Effect on Survivai

Itis apparént from the two EPA cancer peer review decuments on propazine (dated
August 10, 1987 and January 10, 1989) that the EPA reviewers considered survival of _
thé temale rats at the high dose of 1000 ppm to be adversely affected. To quote the
cancer peer review document on propazine (page 3, August 10, 1?98?): “significant
survival disparities were found betwesn female dose groups; survival in the mid-dose
group was better than In controls; high dose greup survival was statistically significantly
lower than in the mid-dose group, and had the lowest survival of all.” |

The IRDC report indeed shows that survival of the high dose females is severely
'comPromised and consistent with the excessive depression in body weight gain in
these animais. Table & gives the number of surviving animals at weekly intervals for
the first 13 weeks and monthly thereafter. The data ciearly indicate a dramatic |
decreass in survival versus the concurrent controls beginning between weeks 395 and
100. Tables 7 and 8 present the fate, weeks on study, and whether the animal was
diagnosed with a mammary tumor for individual animals in the control and high dose
groups, respectively. These data indicate that 10 (17%) high dose females died during
weeks 56 through 100 versus 1 (2%) in the controls. An evaluation of whether these

late-study deaths were in the absance or presence of mammary tumors is presented in

the table below:

(3¢

- 04
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'FEMALE DEATHS IN WEEKS 96-104
CONTROLS _ . HiGH DOSE

‘Animal } Mammary Animal { Mammary

No. Tumor No. Tumor

39426 Noe 39796 No

39801 No
39808 No
39811.] No
39819 - No
398221 No
39826 No
39827 No
39836 | No
‘ 39840 No

Itis appérer;t from this table that mammary tumor burden was not a facter in the poor
survival of these high dose females and that death was associated with some other
toxicity, The fact that the MTD had been exceeded in this study is clearly supported by
the survival data. |

Tumor Incidence Within Concurrent Historical Controls

A set of historical controi data from IRDC, the performing laboratory, was submitted to
the Agency in 1981 (MRID #2481 40), but was not considered as part of the first or
second cancer peer reviews. This historical contref data, including the concurrent
studies from IRDC two years prior and two years after the propazine study onset, are
tabulated by study in Tables 9 and 10.. These historical controls clearly show that the
tumors seen in the propazine study at all dose levels for adenomas as well as
aclienocarcinom'as were within the performing laboratory's own historical control data.
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Memmary giand imors in the Sprague-Dawiey rat can be numercus and variable. The
percantage incidence of mammery gland adenocarcinomas at 3 ppm (30.8%) and 1000
ppm (27.7%) ia the propazine studly Is siso within the reported rnge for this umor type
(7.1-31.4%) (Lang, P.L, "Spontanecus Neoplastic Lasions and Selectsd Non-
neoplastic Losions in the C+:CO BR Rat " Charies Fives Laboratories. February, 1992).
Mmmumgmmnm)hmmmn
1000 ppra {only dose with 2 siatistically significant incraase) is within the reparted range
for this tumor type (1.4-12.8%) { . |

In summazy, the body weight gain and sunvival data cleerly indicate that the high dose
fomale rats were givan a dosea of propazine that excesded the MTD, and therefors the
mmmhgmmumumwﬁsnmu«w*
avidence argurments conceming this sixdy. Additionally, the incidenca of mammary
gland tumors in all doses in this study were within the range of current laboratory
histortical conirol ncidencas anvd those reportsd by the breeder, Charles Rivar.

Prepared by:

_ | N
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TABLE 3
- EFFECT OF TREATMENT
ON BODY WEIGHT GAIN
AVERAGE | BW.G. AS PERCENT|  B.W.G. DECREMENT
QRQUP | INTERVAL {B.W.G.{gms.)] OF CONTROLS VERSUS CONTROLS
g Control 0-13 weeks - 129.7 - .
s et 0-52 weeks| 3536 213 .
F g 0-78 weeks{ 3012 - -
M B . 0« 104 woeks 337.2 - -
High Dosg | 0-13 weeks 94.4 73% 27% B
0-52 weeks 167.1 a7T% sa%, 25
0-78 weeks| 2228 74% 26%
0-104 weeks| 2777 82% 18%
& 70 ! | ()‘ZC'L {ﬁ&af;’
f Bille cal te .
. ?76 , =
Qﬁ e g - {2 sz
27 7 ﬁ
i v Q?f)
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TABLE 6
FEMALE SURVIVAL DATA
CONTROLS ~ HIGH DOSE

WEEK OF | ANIMALS NUMBER OF PERGENT ANIMALS NUMBER OF PERCENT

STUDY | ONTEST SURVIVORS SURVIVAL ON TEST SURVIVORS SURVIVAL
Kl 70 70 100% 70 — 70 100%
2 70 70 100% 70 70 100%
3 70. 70 100% 70 70 ©100%
4 70 70 100% 70 .70 100%
5 70 70 100% 70 70 100%
8 70 70 100% 70 70 100%
7 70 s 100% 70 &9 99%
8 70 70 100% 70 69 89%
Q 70 70 100% 70 69 ° 99%
10 70 70 100% 79 69 99%,
1 70 70 100% 70 69 . 99%
12 70 70 100% 70 69 29%
13 70 g9 . 99% 70 67 96%
17 70 89 99% 70 &7 96%
22 70 59 98% 70 66 O 94%
26 70 68 §7% 70 85 93%
30 70 68 7% 70 65 93%
34 70 68 97% 70 65 93%
39 70 68 97% 70 85 93%
a3 70 68 7% 70 65 83%
48 70 &8 7% 70 65 93%
52 70 65 93% 70 &5  93%
56 80 £6 93% 60 54 : 90%
&1 1529 55 Q2% B0 - Ba 90%
€5 50 55 92% 60 54 0%
59 50 55 92% 50 54 0%
74 60 .53  88% 80 ' 51 85%
78 §0 48 80% 80 48 82%
3 80 45 75% 80 a7 - 78%
87 60 42 70% 80 a1 68%
31 8C 41 68% 60 39 65%
95 60 40 67% 50 37 62%
100 §0 39 65% 80 27 45%
104 60 35 60% 60 25 42%

Yo
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' SURVIVAL IN THE PRESENCE
OR ABSENCE OF MAMMARY TUMOR

- CONTROL GROUP
MAMMARY WEEKS ON [ SURVIVAL TO END OF STUDY
ANIMAL NO.| TUMOR FATE STUDY WITH TUMOR [WITHOUT TUMOR

39404 ND 104 :

39405 ND 78

39406 X S8 105 .

384407 -85 1058 -
38408 X ss 105 ,

39409 . ND 78

39410 SS 105 .
39411 ND 61

39472 SS 105 .
39413 ND 78

39414 SS 105 , .
39415 X ss 105 .

39416 MS as

39417 X 8s 105 .

39418 X SS 105 .

33419 ss 105 *
39420 ss 105 .
35421 X ND 77

39422 X sS 105 .

39423 X S8 108 .

39424 X MS 75

39425 ND 51

39426 ND 97

39427 ND 87

39428 X SS 108 .

39428 X ND 101

39430 X §S 105 .

39431 X ss 108 *

39432  MS 70
©39433 X $S 105 o

33434 X 58 105 ¢

39435 58 105 .
35436 ND 79

'Page 1
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TABLE 7

912 249 5992

. SURVIVAL IN THE PRESENCE
OR ABSENCE OF MAMMARY TUMOR

' CONTROL GROUP (CON'

MAMMARY ~ | WEEKSON| SURVIVAL TO END OF STUDY

ANIMAL NO,| TUMOR FATE STUDY WITH TUMOR | WITHOUT TUMOR

39437 MS . a0 . _

39438 ss 105 .

39439 $s 195 .

39440 X ss 105 .

36441 Ss 105 .

39442 Ss 105 .

39443 X $S 105 .

39444 X s$s . 105 .

39446 ND 70

39448 ss 15 .

39447 MS 85

39448 sS 108 .

35449 X $S 105 .

39450 X SS 105 .

39451 85 105 *

39452 ND 50

39453 X s5 105 - .

38454 X 38 105 .

39455 X $$ 105 .

39456 X MS 88

39457 MS 83

39458 X sS 105 g

39459 X ND 102

39460 X Ss 105 .

39551 MS 83

ND- Naturat death

55- Scheduled -sacr':fice
MS- Moribund sacrifice

Haga 2

@
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TABLE 8

312 249 5892

' SURVIVAL IN THE PRESENCE
OR ABSENCE OF MAMMARY TUMOR

HIGH DOSE GROUP

MAMMARY WEEKS ON | SURVIVAL TO END OF STUDY

ANIMAL NO.! TUMOR FATE STUDY WITH TUMOR [ WITHOUT TUMOR

39786 X ND' a8 .

39787 X ND 94

39788 5131 105 .

39789 X ND 75

397%0 X $S 105 .

39791 ND 78

39792 X 5S 105 .

39793 ND 80

39794 X sS 105 .

39795 X Ss 105 -

39796 X ND 97

39797 X MS 87

39798 X MS 84

39799 X SS 105 .

39800 X Ss 105 .

39801 MS 96

38802 $S 108 . .

39803 X MS 84

39804 X MS 104

39805 X SS 108 v

39806 CND 85

39807 X $S 105 .

39808 . NO 106

39809 X 8S 105 .

39810 X ND 104

39811 X “ND 58

39812 NC 53

39813 X M3 93

39814 X $S 105 .

39815 ss 105 .

39816 X sS - 105 .

39817 X ss 105 .

Paqe !

(49
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TABLE 8

243

SURVIVAL IN THE PRESENCE
CR ABSENCE OF MAMMARY TUMOR

HIGH DOSE GROUP (CON T)
MANMARY WEEKS ON SURVIVAL TO END OF STUDY
ANIMAL NO.! TUMOR FATE STUDY WITH TUMOR | WITHOUT TUMOR
39818 - X ss 108 -
39819 X Ms 97
39820 b4 SS 105 -
39821 g MS 85
35822 X ND 96
39823 X S8 105 .
39824 X S8 105 *
39825 " ND 7
39826 ND 99
39827 X ND a8
39828 MS 81
39829 X MS 72
39830 ND 83
39831 X MS 77
39832 X Ss 105 .
39833 MS 78
39834 X SS 105 -
39835 X sS 105 -
39836 X ND 98
39837 S8 105 .
39838 X 8% 105 .
- 39833 X sS 105 ’
39840 X MS 99
39841 X MS 86

$S- Scheduled sacrifice
MS- Moribund sacriice
ND- Natura! death

Fage 2

50
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TABLE 10

HISTORICAL MAMMARY TUMOR INCIDENCE TABLE

STAKT DATF

7121776
4115/76
8/2174 -
4/28/76
1717
$/12776
7114776
1/72/{76
9129775
2/18/75
972175
7723/75
8/9/76
11/3/76
1127776
7/30/76
1176776
10/1/76
' 8/30/76
6123177
4/15/77
3/30/76

Page 1

*

912 249 59392

2D DATE

7/21/78
4/13/78
8/6/76
4/28¢78
3/20/79
SI16/78
‘\?flafya'
5710778
3/26/77
51271717
S/2/77.
7/19/77
8/10/78
i1/3/78
7/28/78
872778
11/10/78
10/3/78
8/30/18
£/26/79
£/19/79
“15/78

s
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Reviewed by: William Dykstra, Ph.D., Toxicologist w/i%}5¢
Section I, Tox. Branch I . ‘
Secondary Reviewer: Roger Gardner, Section Head, Toxicologist

Section I, Tox. Branch I Voo Haerko ¢/ 27

DATA EVALUATION REPORT
STUDY TYPE: 83-2; Carcinogenicity = Rat TOX. CHEM NO: 194

ACCESSION NUMBER: N/A - o MRID NO.: 00041408

TEST MATERIAL: Propazine

SYNONYMS: Milopro 4L

STUDY NUMBER: IRDC #382-007

SPONSOR: Griffin

TESTING FACILITY: IRDC, Mattawan, MI

TITLE OF REPORT: Two Year Oral Chronic Toxicity Study in Rats
AUTHOR(S): D. Clifford Jessup

REPORT ISSUED: April 18, 1981

EXECUTIVE SUMMARY: Randcmized groups of 60/sex/dose Sprague-
Dawley rats were fed dietary levels of 0, 3, 100, and 1000 ppm
(0.15, 5.0, or 50 mg/kg/day) for 2 years. An additional 10/sex
were added to the control and high dose groups for interim
sacrifice at 12 months (5/sex) and a 4 week "recovery period" for
5/sex control and high dose animals. Hematology, clinical
chemistry and urinalyses were conducted on 10/sex from control
and high dose groups at 3, 6, 12, 18, and 24 months. All animals
were necropsied, organ welghts were taken at 12 and 24 months and
65/sex from control and high dose were examined mlcroscoplcally
Mammary gland tissue from all male and female rats in all dose
levels was examined mlcroscoplcally

The NOEL is 100 ppm (5 mg/kg/day) The LEL is 1000 ppm (50
mg/kg/day) and the effect is decreased body weight.

Mammary gland tumors (adenocarcinomas and adenomas) were
increased above controls in 3 and 1000 ppm females and were

considered compound related. Other tumor types were comparable
between control and treated high dose rats of both sexes.

Classification: core-minimum

54
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A. MATERIALS:
1. Test compound: . Description - white powder, Batch # -
FL.476357, 35 lbs.; Purity - not specified, assumed 100 %.
2. Test animals: Species: rat, Strain: Sprague-Dawley, Age:
weanling (4 weeks), Weight: 94-179 grams, Source: Charles
River, Wilmington, MA.
B. STUDY DESIGN:
1. Animal assignment
Animals were assigned randomly to the following test
groups: '
: Dose in Main Study Interim Sac.
Test diet 24 months - 12 months
Group {ppm) male female _male female
1 Cont. 0 60 60 10 10
2 Low (LDT) 3 60 60 0 0
3 Mid _(MDT) 100 60 60 0 0
4 High (HDT) 1000 60 60 10 10
2. Diet preparation
Diet was prepared weekly and stored.at room temperature.
Samples of treated food were analyzed for stability and
~concentration at 0, 3, 6, 9, 12, 15, 18, 21, and 24 months
of study by the sponsor.
Results - The results of these analyses were not in the
report. ' _ ' '
3. Animals received food (Purina Laboratory Chow) and water ad
libitum.
4, Statistics - The following procedures were utilized in

analyzing the numerical data: Body weight, hematolegical,
biochemical, and urinalyses data, and absolute and relative
organ weights were compared by analysis of variance (one
‘way classification), Bartlett’s test for homogeneity of
variance and appropriate t-test (for equal or unequal

- variances) using Dunnett’s multiple comparison tables to

judge the significance of differences. The tumor incidence
for individual tumor types were compared using the Chi-
square criterion with the Yates correction for 2 x 2
contingency tables as described by Siegel to judge
significance of differences. Statistical significance was

_ 3{1;’
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3
judged to be present at the p < 0.05 level.

5. A signed quality assurance statement (study director’s
statement) by the Study Director, D. Clifford Jessup,
Ph.D., was present. '

C. METHODS AND RESULTS:
1. Observations:

Animals were inspected daily for signs of toxicity and
mortality.

The report states that a significant compound related
increase in palpable masses was observed in high dose
female rats in comparison to controls. Other frequently
seen clinical signs were comparable between control and

treated rats of both sexes. There was a statistically
significant increasing trend in mortality in the treated .
female groups due to the higher number of deaths in high
dose female rats. However, the mortality in the high dose
female group was not statistically significantly increased
by pair-wise comparison to control females according to the
report. Additionally, the cause of death in animals dying
on study was not reported.

SURVIVAL AT 104 WEEERS

| MALES FEMALES
CONTROLS | 31/60 36/60 (significant trend)
LOW 1260 37/60
MID 46,60 46,60
HIGH 38/60 25/60

2. Body weight

‘Animals were weighed weekly for the first 3 months and
monthly, thereafter. Due to the poor reading gquality of
the paper copy available for review, only body weight and
food consumption data corresponding to weeks 0, 12, and 104
was reported in the DER to reduce possible reading errors.
The decreased body weight and weight gain in both sexes (>
10%) at the high dose is considered toxicologically
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significant and evidence that adequate dose levels were
used to assess carcinogenicity. A pairwise comparison of
mortality between controls and high dose female rats,

together with a Peto analy51s, will be performed by SAB

statisticians.
MALES
BODY WEIGHT (g)
Weeks

] 12 , ' 104
Control 169 : 475 712
Low 170 _ 459 -3.3% 667 —-6.3%
Mid 168 453 -4.6% 679 -4.6%
High 167 N 424 -10.7% 619 ~13.1%

DECREASED BODY WEIGHT GAIN

Weeks
0 - 12 0 - 104
High ~16.0% 4 | | -16.7%
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FEMALES

BODY WEIGHT (g)

Weeks
a 12 04
Control 128 259 463
Low 132 . 254 -1.9% 445 -3.9%
Mid 138 254 -1.9% 437 -5.6%
High 131 241 -6.9% | 417 -11.4%
DECREASED BODY WEIGHT GAIN
Weeks
0 =12 Q - 104
High -15.2% -14.6%
3. Food consumption and compound intake

Consumption was determined weekly for 10/sex/dose) for
first 3 months and monthly thereafter. Mean daily diet
consumption was calculated. ' Efficiency and compound intake
were calculated from the consumption and body weight gain
data for the first 30 weeks. There were few differences
between control and treated rats of both sexes in the
quantity of food consumed. The slight decreases in food
consumption in the male and female high dose rats were not
sufficient to account for the significant body weight
decreases in these high dose groups. Therefore, food
efficiency was significantly lower in the high dose male
and female groups in comparison to controls during the
measured intervals. Additionally, compound intake in high
dose females was higher (68 mgfkg/day) than is usually
expected from comparison to females in other chronic

studies (50 mg/kg/day).
(52
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Control

Low
Mid

High

Control

Low
Mid

High

'H
(o}
=

=
i
o)

==l
-
!
[

ot

20.4

21.7

20.5

Ji=s

16.4
16.6
16.8

16.9

MALES

FOOD CONSUMPTION (g/rat/day)

Weeks

FEMALES

FOOD CONSUMPTION

Weeks -

COMPOUND INTAKE

{(g/rat/day)

FEMALES

18.3

18.2

18.0
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Ophthalmological examination

This parameter was not performed.

Blood was collected before treatment and at 3, 6, 12, 18,
24 months for hematology and clinical analysis from 10/sex
high dose and control animals. The CHECKED (X) parameters
were examined. :

a. Hematology

‘ X ,
Hematocrit (HCT)* x| Leukocyte differential count*
Hemoglobin (HGB)* ‘Mean corpuscular HGB (MCH)
Leukocyte count (WBC)* Mean corpusc. HGB conc. (MCHC)
Erythrocyte count (RBC)#* Mean corpusc. volume (MCV)
Platelet count* _ Reticulocyte count

Blood clotting measurements

(Thromboplastin time)
(Clotting time)
(Prothrombin time)

* Required for subchronic and chronic studies

Results - Decreases of up to 9.7% was seen at 6 and 12
months in high dose males for RBC, hematocrit, and
hemoglobin in comparison to controls. However, 3 and 18
month values in these same parameters were not
statistically different from controls and 24 month values
were significantly elevated by 16%. High dose females had
decreases in erythrocytes at 18 and 24 months, but
hematocrit and hemoglobin were comparable to controls at
these times. The changes in hematoclogical findings were
not consistent over time and did not display any treatment
related pattern. For these reasons, the findings at the
high dose in both sexes were considered unrelated to
treatment.

b. ¢linical Chemistry
- X X

Electrolytes: , . Other:
Calcium#* Albumin#*
Chloride¥* Blood creatinine*
Magnesium#* x| Blood urea nitrogen*
Phosphorous* ' ¥| Cholesterol*
Potassium#* Globulins
Sodium* x| Glucose*

Enzymes . _ Total bilirubin
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x| Total serum Protein (TP)*
Triglycerides

Serum protein electrophores

X} Alkaline phosphatase (ALK)
Cholinesterase (ChE)#
Creatinine phosphokinase*~
Lactic acid dehydrogenase (LAD)

x| Serum alanine aminotransferase (also SGPT)*
X|{ Serum aspartate aminotransferase (also SGOT)*
Gamma glutamyl transferase (GGT)

Glutamate dehydrogenase

* Required for subchronic and chronic studies
# Should be required for OP
* Not required for subchronic studies

Results - There were no consistent decreases or increases

in biochemical measurements at the high dose in both sexes in

comparison to controls. The observed statistically 51gn1f1cant

differences between high dose and control values were small in

magnitude and the high dose values were within the normal range

over time for biochemical control findings.

6., Urinalysis

Urine was collected from 10/sex control and high dose

fasted animals at 3, 6, 12, 18, 24 months. The CHECKED (X)

parameters were examined.

X X

X| -Appearance* x| Glucose*

X| Volume* xi{ Ketones*

x| Specific grav1ty* x| Bilirubin#*

x! pH Blood*

x| Sediment (microscopic)* Nitrate

‘x| Protein* - Urobilinogen

ANot required for subchronic studies
* Required for chronic studies

Results - There were no consistent urinalysis findings in

high dose rats of both sexes which were consistently

‘different over time in comparison to controls. Differences
between the high dose and control values of both sexes were

small in magnitude.

7/
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7. Sacrifice and Pathology

- All animals that died and that were sacrificed on schedule
were subject to gross pathological examination and the
CHECKED (X) tissues were collected for histological
examination. The (XX) organs, in addition, were weighed.
Additionally, 5/sex control and high dose rats were
sacrificed at 12 months and 5/sex from control and high
dose which were placed in compound withdrawal for 4 weeks
were also sacrificed at 12 months. A complete set of
tissues as listed was examined from all rats from the
control and high dose group ({65/sex) except those which
were in the "recovery group" (5/sex) after 12 months of
study. In addition mammary tissue was examined from all
rats on study.

X X X

Digestive system Cardiovasc./Hemat. Neurologic
Tongue x | Aorta* x | Brain#,

X Salivary glands* |xx| Heart#* X Periph. nerve*#

X Esophagus* X Bone marrow* X Spinal cord (3

levels) *# )

X Stomach#* x| Lymph nodes* X Pituitary=*

X Duodenunm* ‘ xx| Spleen _ X Eyes (optic n.)*4

x | Jejunum* .Thymus* : Glandular

X Ileum#* . Urogenital ¥x¥| Adrenal gland#*

x | Cecum* | xx! Kidneys*+ X Lacrimal gland#

X | Colon* X | Urinary bladder*|x| Mammary gland*#
Rectum* xx| Testes** |x | Parathyroids**

lxx| Liver #** ! | Epididymides |xx| Thyroids#*"
Gall bladder=* X Prostate . . Other

X | Pancreas* Seminal vesiclelx | Eonex#

Respiratory xx| Ovaries*’ [¥ | Skeletal musclex#

x | Trachea* x | Uterus#* ix Skin*#

X Lung* x | All gross lesions
Nose~* and masses*
Pharynx»

Larynx”

* Required for subchronic and chronic studies.

~ Required for chronic inhalation.

# In subchronic studies, examined only if 1ndlcated by signs of
‘toxicity or target organ involvement.

* Organ weight required in subchronic and chronlc studies.

** Organ weight required for non-rodent studies.

a. Organ weight - There were no statistically significant
differences in absolute and relative organ weights in
both sexes at 12 and 24 months, except for the
significant increase in relative brain weight 1n hlgh

L2
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dose males. This finding is not considered a toxic
effect, but is rather due to the decrease in body weight
of high dose males and the unchanged brain weight at both
sacrifice periods.

Gross pathology - The report states that a significant
compound related increase in palpable masses was observed
in high dose female rats in comparison to controls.

There were no other compound related gross necropsy
findings in sacrificed animals or animals dying on study.

Microscopic pathology -

1) Non-neoplastic - There were no compound related
findings in microscopic results at 12 months in examined
high dose rats in comparison to controls.

2) Neoplastic - Mammary gland tumors (adenocardinomas and
adenomas) were increased above controls in 3 and 1000 ppm
females and were considered compound related. The

‘diagnoses in the table below were based on the Pathology

Work Group, brought together to reexamine the mammary gland
slides in females as required by the previous CPRC, by the
Griffin Corporation. Other tumor types were comparable
between control and treated high dose rats of both sexes,
An analysis of the tumor results will be conducted by the
HED pathologist and statistician
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INCIDENCE OF FEMALE RATS WITH MAMMARY GLAND NEOPLASMS

CONTROL LOW=-DOSE MID-DOSE HIGH-DOSE
12-Month Sacrifice '
Including
Unscheduled Deaths
From Weeks 0-52
No. Examined 9 2 1 10
Fibroadenoma ! 1
Terminal Sacrifice
and Unscheduled
Deaths from Weeks
53-105
No. Examined 55 57 59 55
Adenocarcinoma 8 ' ‘ 16 10 i8
' Adenoma ‘ 2 5 ' 6 8
Fibroadenoma 22 26 - 25 24
All Animals From
Weeks 0-1085%
No. Animals with 24 29 - 28 o 28
Benign Tumors _ '
No. aAnimals with 8 ‘ 16 10 18
Malignant Tumors
No. Animals with 5 8 5 _ 6

Both Benign and
Malignant Tumors

No. Animals with 27 37 - 33 40
Mampary Gland : ' :
Tumors
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DISCUSSTION:

The study was conducted in the 1970s and the report issued in
1981. Adequate number of rats were placed on study for each
dose level. The 4 week high dose "recovery group" (5/sex in
control and high dose) did not show any unusual difference in
comparison to controls. Body weight decreases in excess of
10% showed that both sexes were adequately dosed to evaluate-
carcinogenicity. Based on decreased body weight, the NOEL is
100 ppm (5 mg/kg/day) for systemic toxicity.

)
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Chemical: Propazine
PC Code: 080808

HED File Code 21200 CARC
Memo Date: 07/29/96

File ID: DPD228305
Accession Number: 412-03-0019
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