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OFFICE OF
PREVENTION, PESTICIDES, AND

TOXIC SUBSTANCES
MEMORANDUM:

SUBJECT: Executive Summary for 1980 Propazine Carcinogenicity
' 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 (7509C)

FROM: Kit Farwell K,d@«{ﬂ[) 2. ek

Section 3, Toxicology Branch I
Health Effects Division (7509C)
/29 b

THRU: Edwin Budd, Acting Section Head
Section 3, Toxicology Branch I
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 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.
Hemateology, 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 degeneration in females
and hemosiderin-laden macrophages in the livers of males. The
NOEL is 1000 ppm (150 mg/kg/day).

Recycled/Recyclable « Printed with vegetable Oil Based Inks on 106% Recycled Paper {40% Postconsumer)
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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 p12009
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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 (h)

DP BARCODE: D228305 f.s. SUBMISSION CODE: none
P.C. CODE: 080808 TOX, CHEM, NG.: 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 degeneration in females
and hemosiderin-laden macrophades 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 provided. 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 hemosiderin-laden
macrophages in the livers of high-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 equivocal effects. No other
microscopic changes in myccardium 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 random 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 Mouse Carcinogenicity Study

MICRQSCOPIC LESIOQONS

CONDITION SEX 0 _ppm 3 ppm 1000 ppm | 3000 ppm |
HEART
Myocardial degeneration, M 8/60 0/0 o/0 11/59
focal F 4/60 0/0 0/1 17/59
Myocarditis, acute, M2 ——- ——= —-- -—
focal F 2/60 o/0 0/1 0/59
Myocarditis, chronic, M 0/60 0/0 0/0 1/59
focal F 1/60 0/0 0/1 0/5%
Myocardial fibrosis, M 5/60 0/0 0/0 11/59
focal F 6/60 0/0 1/1 8/59
Amyloidosis, focal M 14/60 0/0 0/0 11/59
F 15/60 0/0 o/1 11/59
LIVER
Hemosiderin~laden M 3/60 1/28 3/33 15/59
macrophages, focal F 13/61 6/22 6/25 11/5%9
Hepatocellular hypertrophy M 14/60 9/28 7/33 26/59
centrilobular, focal F 6/61 2/22 0/25 8/59
STOMACH
Glandular hyperplasia, M 4/58 5/13 0/11 10/58
focal F 5/60 3/7 1/13 4/58
SPLEEN
Hematopoiesis, increased M 8/60 3/12 2/7 8/59
extramedullayy, diffuse F 10/60 3/7 "5/15 19/58
Anmyloidosis, M 10/60 1/12 0/7 2/59
focal F 7/60 1/7 2/15% 6/58
Hemosiderin, increased M 2/60 0/12 /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.

2pcute focal myocarditis was not reported for males.

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

NOTE: This table is abstracted from Table 8 in study report.
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MEMORANDUM
DATE: June 8, 1981

SUBJECT: EPA Req.#100-543, Technical Propazine; 6(a)(2) Data
CASWELL#184 Accession§243350-58
FROM: William Dykstra, Toxicologist f,% ?{/ s ol %
Toxicology Branch, HED (TS-769) LSEID e G/ 00f 34
T0: Robert Taylor (25) g [L"T“
. Registration Division (T5-767) ;ﬁ(-‘" A

Recommendations:

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

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

3. The NQEL for reproductive parameters in the three-qeneration rat
reproduction study was 100 ppm of technical propazine in the 3
diet. The study is acceptable as Core-Minimum Data.
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Review:

1.

ol

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

Test Material: Propazine technical; ARS No. 2046/76; Batch Ho.
FL-76 1357; 35 1bs; white powder

Two hundred forty male {weighing from 21 to 28 grams) and 240
female {weighing from 20 to 25 grams) weanling Charles River CB-)
mice were initiated in this 2-year carcinogenicity study. The
mice were housed individually in hanging wire-mesh cages and
maintained in a tempevature-, -humidity-, and light- {(12-hr Yight/
12-hr dark} controlled room. Water and the appropriate diets

were available ad Vibitum throughout the study.

The mice were ear punched to identify treatment group. Beginaing
on December 17, 1976, ear punch verifications wére recorded at
each cage change.

The study was initiated on November 3, 1976. During the 5 wecks
following initiation, 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 discardad at the end of

the 5-week period (December 8, 1976). The study was terminated

on Hovember 2 and 3, 1978,

In accordance with a computer-generated table of randomn numbers,
the mice were selected and assigned to groups as follows:

Dose Level No. of Mice Initiated
ppm Male - Female

0 {control) 60 ' 60

3 60 : 60

1000 60 60

3000 60 : 60

The mice were observed three times daily (twice daily on weekends
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.

fa]
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Individual body weights were recorded monthly. Group mean food

consumption was measured weekly.

This was acconplished 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 compound consumption values were

calculated wonthly.

At the completion of the experimental peried, 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. €Etach mouse was then opened and contents of cranial,
thoracic and abdominal cavitins examined for any gross abnormalities.
Tissues from each mouse, including the eviscerated carcass was collected

for fixation in buffered 10% formalin.

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

tissues collected as above.

Microscopic examination of formalin fixed, hematoxylin and ecsin
stained paraffin sections was performed for all wice 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

duodenum

small intestines {3 levels)
large intestines (2 levels)
urinary bladder

brain

spinal cord (3 levels)

eye and gptic nerve

skeletal muscle

skin/mammary gland

lymph nodes (cervical
mesenteric]

salivary gland

pancreas N

tiver

kidneys

spleen

heart

lung .

sternum {bone marrow)

and any other tissues
with lesions

Lymph nodes, thymus, spleen, and bone marrow were processed and
examined in the mid- and Tow-dose female groups; additional sections
were also prepared from tissues in these groups which were previously
examined because gross lesions were aoted at necropsy. |

Statistical analyses of the data were performed.
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Results:

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 handiing, soft stools, white internal eyes, extended and/or
ulcerated penis, dilated pupils {unresponsive to light), tremors,
functional and structural impairment of limbs, red material in vaginal
opening, altered posture, Tabored breathing, and ¥ellow material on
ventral abdomen. A few palpable masses were observed in both 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 Male Female
0 {control) 27/60 | 33/60
3 35/60 . 34760
1000 37/60 ’ 27/60

3000 37/60 L 23/59*
*Mouse found missing, 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 wice 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 qms
__ppm Male FemaTe
0 {control}) 37 - 34
3 38 35

_ 1000 37 35
3000 37 - 33

There were no compound-related effects apparent when the food
consumption of treated mice was compared with that of the controls.

An increase in certain morpho]og:cal 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, centrilobultar focal hepatocellular hypertrophy and facal
glandular hyperplasia of the stomach. In high-dose females, there
was an increase above controls in focal myocardial degeneratlon
focal stnusiodal lymphoid infiltrations of the liver, and diffuse
hematopoiesis of the spleen. Amyloidosis was a degentrat1ve lesion
of common occurrence in almost all mice., . K|
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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 prevalence in both control and treatment
groups. The Tung was the most common site of neoplasia with pulmonary
(alveologenic) adenoma. The prevalence, however, of this spontaneous
pulmonary neopliasm was not increased by compound adwinistration. 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 ppn groups
eliminated the apparent effect as shown in Table 1 below:

TABLE 1

Incidence of Malignant Lymphoma/Reticulum cell Sacroma
*animal number

v 3 ppm 1000 ppm 3000 ppm
Male Female Male Female Male Female Male Female
24735* 24783 24858 24903 2491 25027 25108 25149
24756 24788 24863 24308 24982 25032 25119 25152
24767 24791 24874 24922 24986 25048 25139 25172
24772 24806 2488 - 24823 250506 25174
24831 24942 25059 25177
24842 24951 25062 25183
25203 24952 25064 -

249560 25065

25072

25078

% 7 4 g 3 1) 3 %

Conclusion:

=

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

Classification: Core-Minimum Data

2. 2-Year Chronic Oral Toxicity Study in Rats with Technical Propazine
{IROC Report No. 382-007; April 28, 1980)

Test Material: Propazine technical; ARS Ho. 2045/76; Batch No. FL-
761357; 35 1bs; white powder '

Two hundred sixty male {weighing from 102 to 209 gmf and 260 female
{weighing from 94 to 179 gm) wean11ng Charies 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 Yight- 412-hr light/12-
hr dark) controlled room. Test and control diets as well as water
were available ad Yibitum throughout the study.

§
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83~2 Oncogenicity

: There are sufficient data ava:.lable to satisfy the data requirements for
oncogemcxty studies in two spec:.es {rat, mouse). ,

Sixty male or 60 female CD rats/dose were selected rarﬁanly and given 0, 3,
. 100 and 1000 prm of Propazme in their diets for 2 years (MRID 41408). Gross
necropsy showed an increase in subcutaneous masses and nodules in females of the
1000 ppm dose group, which correlated with an increase in mammary neoplasms.
. These neoplasms included adenmas, adenpcarcinomas, flbroadenanas, ard papillary
' - adenomas. The increase in tumor bearing animals was statistically-significant
and considered cqrpound~related. The number of tumor-bearing animals/number

" examined is as follows Icontrol 27/56, 3 ppm: 33/57; 100 ppm: 32/60; 1000 ppm:
39/55 {*p<0.05)]. B : _

Slxty male or 60 female CD—-l mlce/dose were selec:ted randcmly and given 0,
3, 1000 and 3000 ppn of Propazing in their diets for 2 years (MRID 44335).
Propazine was not found to be oncogenic. There were significant incidences of
non-necplastic lesions in high-dose males of hemosiderin-laden macrophages (con-
‘trol: 3/60; high dose: 15/60) and myocardial degeneration in high dose females’
{control:4/60; high dose: 17/59)".".. The oncogenic NOEL is > 3000 ppm and the :
systemic NOEL is 1000 ppm*.  *[Note: technically a systemic NOEL was not estab-

lished since the low and mid dose animals were mot examired. See discussion in
ADI Reassessment {(Section D)]. &

No additional oncogenicity :fi.étudies are required.

t

. 83-3 Te*"atogenlclty in Two Spemes _ '

There are sufficient data avallable to evaluate the teratogen1c1ty of tech-

nical Propazine in one species (Fat).
! .

Propazine (25 female Sprague Dawley rats/dose; O, ld{ 100, 500 mg/kg/day)
‘was not teratogenic in the rat at dosages up to 500 mg/kg: (HOT). (MRID 150242).
Maternal toxicity was doserved in the mid~ and hlqh-dose females as decreased
food consumption and decreased body weight gain. Addltlonally, high—dose females
-exhibited periods of salivation (clear) durirg gavage. The NOEL for maternal
tox1c1ty is 10 ing/kg (low—dose). ' :

Developmental toxicity was observed at ‘the hlghwdose ‘as increased l4th ribs
and incomplete ossification of skéletal structures and deécreased fetal pody
weight. At the mid-dose, delayed‘ .ossification of the mterparletals was observ-
ed. The NOEL for developmental toxicity is 10 mg/kg (lcw—dese).

A developmental toxicity study in rabbit is requ1red.
.i; -

There are sufficient data avallable to satisfy the data requirements for
a reproductwe toxicity study for technlcal Prepazine.

" 83—4 Reproductlon

Ten male and 20 female CD rats/dose were contlmmslx administered diet at
dosage levels of 0, 3, 100 and 1000 ppm throughcut the pe'f‘lod of study, until re-
moved for sacrlflce. during a three generation reproductlon study (FO, F1, F2: a !

”,}éd

_O'Sv 1597 é"'—d et e j‘[’Ca(Q(‘j T

e
.. ~ T
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‘De ADI REASSESSMENT

The Toxicology Branch ADI Committee has recently reviewed the data base
{Toxicology Branch ADI Committee REQ asssessment for Propazine; verification date
of 3/87). The ADI was estd:bished at 0.02 mg/kg/day using a 2-year rat feed-
ing/oncogenicity study in whi¢h the systemic NOEL was’set at 100 ppm (5 mg/kg)*
based on significant depress:.on 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 factozlf' of 100 to account for inter— ard 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—
logy Branch pending verxflcat;.qn by the Agency Rfd chnni ttee.

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 study. Since the
completion of the ADI Committee's deliberation, an acceptable rat teratology
study has been submitted (MRID 150242). Propazine produced maternal roxicity in
the midard hxgh—dose femzles as well as decreased food consumption ard decreased
body weight gain. The NOEL for maternal toxicity is 10 mg/kg (low~dose). Devel-
opmental toxicity was ohserved at the high—dose as increased 14th ribs and incam-
plete ossification of skeletal structures and decreasad fetal body weight. At
- the mid-dose, delayed osmflcatmn of the interparietals was observed. The NOEL
for developmental toxicity is 10 mg/kg (low-dose). Bth the maternal and develcop-
mental toxicity NOELs are great]ef than the NOEL fourd ln the 2-year rat study ard
therefore would not normally SUpe*sede the ADI establlshed previcusly fram the
- chronic data due to the short——t?e*m nature of the d051ng pericd and the Spec1f1c

endpomts being studied in the: develcmmental tests. Thgrefore, no charge in the
ADI is recommended. i o

*Note: The 2-year mouse study (MRID 44335) reported an ‘elevation in myocardi al
degensration at the hlg‘l dose 5000 Pr/150 mg/kg/day ) ‘1n 17/59 (28%) animals as
compared to 4/60 {6%) 1in contrd . Hlstopathology Was not performed on cardiac
~tissue from the low (3 ppn/0. 15rrrr;/kg/day} ard intermediate (1000 ppn/50 mg,/kg,/
day) dose animals. Therefore, a NOEL for this toxic effect cannot be determined.
‘It is theoretically possible, but unlikely, that cardidc effects might be observ-~
ed at the low dose of 3 ppa, l.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 generally conmdered acceptable for the determination of systemic
 toxicity NOELs. Further, the Yow dose of 3 prm is 1000 fold lower than the high
‘dose at which the increased incidence of mydcardial deggneratmn was noted and
the incidence of the effect is not extremely higher than the control values.

Thus, the use oE the 100 ppm dose level from the rat st y appears to be a rea—
sonable, sc:lentl.fu: decision.
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PRO
MEMORANDUM PESTICIDES AND TOXIC SUBSTANCES

SUBRJECT: Propazine, Caswell No. 184. NOEL for 2-Year

Rat Study
FROM: Toxicology Branch ADI Committee
TO: - Robert Taylor, Product Manager #25

Registration bivision (TS~767)

The data base on Propazine has been examined on several
occassion by the Toxicology Branch ADI Committee. This
Committee usually does not evaluate the actual data but bases
its conclusion on existing DER's and checks the reviews and
conclusions for consistency. In evaluating the DER of the 2
year rat study, the basis for the ADI/RfD for Propazine, an
inconsistency was apparent since the review mentioned significant
weight depression at 100 ppm and at the same time setting the
NOEL at 100 pm. The Committee thus concluded that 3 ppm is
the appropriate NOEL, as reflected in Dr. Dykstra's memo of
7/22/86.

However, one committee member subsequently evaluated the
situation again, this time by looking at the data. His
conclusion and report to the Committee was that the weight
depression at both the 3 ppm and 100 ppm are not likely to
be compound related since they were neither consistent
throughout the study nor dose related. -~ Therefore, the final
conclusion 1s that 100 ppm is a NOEL for this study since the
only compound related effects are apparent at 1000 ppm (HDT).

+t14 9/12/86 sb
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3 M g UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
'%ﬂ m&d’ WASHINGTON, D.C. 20460
MEMORANDSM : PESTICIDES A?(%F;%Ex?gsu BSTANCE
SUBJECT: Propazine; PP# 2F2618; Propazine in/on sorghum;
# 4 Revised NOEL for 2-year rat study
= * Caswell No. 184
TO: Robert Taylor

Product Managestr (25)
Registration Division (TS-767)

e
THRU: Edwin Budd, Section Head Q}Q&@
&V
A

Review Section II

Toxicology Branch
Hazard Evaluation Division (TS-769)

FROM: William Dykstra &/M ﬂﬂm

Toxicology Branch .
Hazard Evaluation Division (TS-769) ?/:7;7qré’

Recommendation:

l. For the two-year chronic/oncogenic rat feeding study (IRDC

# 382-007; 4/28/80), the NOEL for chronic toxicity based on
decreased body weight is considered to be 3.0 ppm (0.15 mg/kg/-
day). The LEL is 100 ppm and the effect is decreased body weight
in male and female rats.

2. The change of the NOEL from 100 ppm to 3 ppm is based on the
re~evaluation of the propazine data base by the Toxicology
Branch RFD/ADI committee. They concluded that decreased body

- weight was present at 100 ppm in rats for the major portion

cof the study and therefore could not be considered a NOEL.

cc: Dr. Ghali

- -
A
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D FOKIC SUBSTANCE
PESTICIDES AND T
MEMORANDUM :

SUBJECT: Propazine; PP# 2F2618; Propazine in/on sorghum;
Revised NOEL for 2-year rat study
Caswell No. 184

TO: Robert Taylor
Product Managesr (25)
Registration Division (TS-767)

G
THRU: Edwin Budd, Section Head i;“%
)
A

Review Section II

Toxicology Branch .
Hazard Evaluation Division (TS-769)

FROM: William Dykstra &%/;éjﬁggﬁh, 44%7AZQKZL

Toxicology Branch -
Hazard Evaluation Division (TS-769) ?/@JJ&&F&:

Recommendation:

l. For the two-year chronic/oncogenic rat feeding study (IRDC

# 382-007; 4/28/80), the NOEL for chronic toxicity based on
decreased body weight is considered to be 3.0 ppm (0.15 mg/kg/-
day). The LEL is 100 ppm and the effect is decreased body weight
in male and female rats.

2. The change of the NOEL from 100 ppm to 3 ppm is based on the
re—~evaluation of the propazine data base by the Toxicology
Branch RFD/ADI committee. They concluded that decreased body

- weight was present at 100 ppm in rats for the major portion

of the study and therefore could ncot be considered a NOEL.

ccs Dr. Ghali

e
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AN v ] UNITED STATES-ENVIRONMENTAL PROTECTION AGENCY
E L.
%, g WASHINGTON, D.C. 20460 ARLE4D
4¢ prgt® ) L -
MEMORANDUM . : 0045472

SUBJECT: PP¢ 2F2618; Pxeopazine in/on sorghum; revised Section B and

TO

Secticen F .
Caswell No. 184 ~ : OFFICE OF

PESTICIDES AND TOXIC SUBSTANCES.

Robert Taylor
Product Manager (25)
Registration Division {(TS~-767)

and

;lﬂ
Residue Chemistry Branch

Hazard Evaluation DlVlSlon (TS 769)

e —)______ {//7/5‘]’—

THRU: Robert P. Zend21an, Ph .

Acting Head, Review Section IV
Toxicology Branch
Hazard Evaluation Division (TS-769)

FROM: william Dykstra, Ph.D. Ll e /7//¢§/¢

Toxicology Branch

;/aa/ §s

Hazard Evaluation Division (TS-769) \fﬂ}b
Requested Action: ' ﬁ?

Regquest to complete risk assessment for revxsed ¥

Section F, deleting sweet sorghum, and revised label adding
restriction, "Do not use on sweet sorghum,"

Conclusions: -

- Y

l-

The submitted studies are acceptable as core-minimum

data. The oncogenic mouse study is negative for oncogenicity
at doses up to 3000 ppm. The NOEL for the 3-generation
reproduction study is 100 ppm.

2. In the two=-year chronlc feedlng study in rats, propazine
is considered oncogenic in female rats at the high-dose
level of 1000 ppm. A significantly increased incidence
of mammary gland tumors was observed.

3 ’ . P

Recommendation: R '

[ ]
1. A quantltatlve risk assessment for dletary and applicator

{

exposure is needed to complete the requested action.
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Bﬁckground:

Propazine was identified as a positive oncogen in female
rats, producing a significant increase in tumor bearing
animals at the high-dose of 1000 ppm.

On this basis, the.#'%eview of propazine was referred to
the Ad Hoc Committee on 6/16/84. The concesus of the committee
was that a decision could not be reached based on the review
of the studies. The committee reguested that additional re~
evaluation of the studies be performed and new reviews be
presented. The presentation to the committee has been
scheduled for May, 1985.

Review:

Section P Proposed Toléfances

Tolerances for residues of Propazine: 2-chloro-4,6- b
(isopropylamino)—~s-triazine and its dealkylated metaboll ,
determined as 2-amino-4-chloro~6- (lsopropylamlno) s-
triazine and 2,4~diamino~6-chloro-s~triazine in or on the Y
following raw agrlcultural commodities are proposed; !

1.0 ppm Sorghum forage and fodder
0.02 ppm Milk and eggs

0.05 ppm Meat, fat and meat byproducts of cattle,
goats, hogs, horses and sheep, excluding?
kidney and liver

0.10 ppm Liver and kidney of cattle, goats, hogs,
horses, poultry, and sheep

0.25 ppm sorghum, grain
1. Tolerances have be&n established in 40 CFR 180.243.

2. Two-year carcinogenicity study in mice with technical

propazine {IRDC #:<382-004- April 24, 1980). )
Test material: propa21ne technical; ARS No. 2046176; Batch .
No. FL-761357; 35 1bs.} white powder. )

"Details of the materials and methods are attached as
Appendix A. S

+
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a. Study Author's results, and conclusions:

*No signs of overt toxicity were observed for any of the
treated mice. No compound-related effects were observed with
regpect to the incidence of palpable masses, survival, group
mean body weights or food consumption.”

*No compound-related graés or microscoplic changes were
observed. The inflammatory, degenerative, proliferative
and/or neoplastic changﬁ% described were considered of
spontaneous nature, the prevalence of which were generally
similar for both control and treatment groups and unrelated
to compound administration. The slight increased 'incidence
of lymphoreticular tumors seen initially, .among female mice at
3000~ppm treatment group was eliminated upon reevaluation of
the data and examination of affected tissues in the 3 and
1000 ppm dietary levels." end of quote.

-

b. Reviewer's results and conclusions:

- No compound-related toxic signs were recorded. Toxic
signs observed most frequently in controls and test groups

were pale skin, alopecia, tremors, corneal opacity, soft .
stools, altered posture, material on abdomen, ulcerations,
and labored breathing. Mortality, body weight, and food , | ¥

consumption were unaffected by treatment.
The number of survivors in each group is shown below:

Survival at Termination of Study:

ppm ." Males Females b
0 27 33
3 35 34
1900 . =~ 37 27

3000 37 23

Palpable masses recorded did not display any compound-
related flndlngs.

The incidence of palpable masses in the study in shown ,
below: . |

. ~y
. » o

Male Female
. ppm palpable masng?HE. examined palpable masses/no. examined -
0 10/60 10/60
3 _T 18/60 11/60 ,
1000 | 13/60 15/60

3000 11/60 7/60



HED Records Center Series 361 Science Reviews - File 080808_0021110_080696_00000000_R012575 - Page 21 of 147

004542

_4_

Only three animals with palpable masses did not have a
microscopic. evaluation (3 pgm, male 24851 and male 25853;
1000 ppm, female 25062).,

A good correlatioﬂégf gross findings and microscopic °
findings was observed in all groups.

The incidence of amyloidosis in control and high-dose
mice did not show any compound-related effect.

Amy101d051s in control and high~dose male and females is
shown below:

.- Amyloidosis

No. affected/no. examined

bpm ’ ﬂélg Female ‘.
0 : 53/59 56/60 ) ¥
: 3000 ' 58,/60 57/60
Other non—neoplastic lesions occurred at increased ¥

incidences in high-dose male and female mice.

In females, myocardial degeneration of the heart was
increased as follows: -~ y

No. affected/no. examined

0 ppm o 4/60
3000 ppm  17/59

For males, hem051der1n laden macrophages of the liver
occurred in the follow manner.

No. affected/no. examined

O ppm . - 3/60
3000 ppm « 15/60 : A .

; These non-neoplastic finding are considered compound-related,

Neoplgstic lesions did not occur in a compound-related
fashion. :



HED Records Center Series 361 Science Reviews - File 080808_0021110_080696_00000000_R012575 - Page 22 of 147

»
i
» N ke . - 5 —

Preliminary evaluation of the reticuloendothelial system
indicated a significant increase in malignant lymphoma in
females at 3000 ppm. -

-

The distribution wéé as follows as reported in the study.

-
=

" ppm g 3 1000 3000
. -..‘f ' .
No. examined 6l 49 45 59
malignant lymphoma - 16 20 30 32*
: *P<0.01

However, instead of counting the presence of malignant
1ymphoma as only one per animal, it was erroneocusly reported
in terms of the total Aumber of tumors per group.

A re-evaluation of the incidence of malignant lymphomas
in female mice based on one per animal is presented below.

The following table also shows the lack of an effect of ¥
latency in tumor development in female mice.
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Conclusgion:

- . :
Propazine was not oncogenic in mice. The presence of
significant incidences of non-neoplastic. lesions in _
high-dose males were hesGsiderin laden macrophages and .
myocardial degrﬁneratio-g in high~dose females. 7. e MVPELC 75
00 g - The [ &l 18 Fooo gr2m )
Classf?lcation: Core minimum data. /3f w2

3. Two-year chronic oral toxicity study in rats (IRDC # 382-
007; 4/28/80). :

Test material: Propazire technical; ARS No. 2046/26; Batch
No. FL-761357; 35 pounds; white powder.

_ I, Details of the Materials and Methods are attached as
Appendix B.

a. Study author's results and conclusions. ' ] '

R E
"A slight increase in subcutaneous nodules and masses ‘in

female rats from the 1000-ppm group was considered possibly
compound-related. No organ weight variations of toxicological
significance were observed. There was an increase in the
number of adenomas in the mid-~ and high- dosé group, in the
number of papillary carcinomas in the low- and high- dose
group and in adenccarcinomas in all treated groups without any
dose’ relationship. None of these increases were statistically,
significant and none were consgsidered treatment related."
end of quote.

¥

b. Reviewer's Results and Conclusions.

No treatment-related toxic signs were observed in any
group. No compound-related effect on survival was observed.
At termination of the study the following animals survived.

Ppm males females

o 31 .. - 36 » r

3 - 42* 37 :
' 100 46 46

1000 , 38 25

Body weight of males and females of the high-dose were ’

'gsignificantly decreased in comparison toc controls.
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Food consumption was significantly decreased in high-dose.
male and female rats. However, this finding was not considered
totally responsible for_ the decreased body weight differences
in these groups. :

a No compound-related effects were noted in hematology,
" c¢linical chemistry or urinalyses in controls and the 1000 ppm

groups. e *

Gross necropsy findings showed an increase of subcutaneocus
masses and nodules in females of 1000 ppm group. These
increased nodules correlated with the increased microscopic
finding of mammany gland neoplasnms. i

Organ weights at terminal sacrifice showed an increased
relative liver weight in- females 1000 ppm, a decreased absolute
kidney weight in 1000 ppm males and a decreased absolute T
brain weight in females “of the 1000 ppm group. ’ :

At termination of the study, the following animals were
examlned.

"

. terminal moriburd sacrifice total .
Group Dosage Level ' sex sacrifice and deaths ‘evaluated ’
I ‘ control m 26 18 44
' £ 36 19 55
¥
11" 3 ppm m 36 10 ‘ 46
» * £ 37 20 57
G ITI 100 ppm n 42 11 53
) £ 44 16 60
v 1000 ppm m 36 18 54
S 25 30 55

There was a good correlatlon between gross and microscopic
findings. L

Neoplasms involving the mammary gland included adenomas,
adenocarcznomas, fibroadenomas, papillary adenomas and
papillary darcinomas. . 4
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Mammary gland tumors were increased in high-dose female
rats as follows:

i -

No. of tumor-bearing animals/

Dpm > no. examined
0 ' - 27/56
w‘l’ /5 A
3 o 33/57
100 ) 32/60
1000 o 39/55 *p<0.05

The increase in tumor-bearlngs animals is SLinflcant
and considered compound-related.

The most frequent mammary tumor was fibroadenoma.

The distribution and type of mammary gland tumors
in control and high-dose female rats is presented in Table I.

Additionally, no: treatment-related non-neoplastic leSLOnS ¥
were observed.

Conclusion: A compound - related increase in mammary
"gland tumors in female rats was observed. Other tox1colog1cal
parameters examined did not show any treatment—related
findings. prodl & = /6«%/”* L b Sl .

"':‘-".‘"“ fok Trices g J’l‘!g’./fi._m o /J"b’?" Lo mms //’b"/'/ﬂcf,'-/’;,e
- Cla551f1cé€10n. Coré’ﬁlnlmum datd”ﬁy ) y -
a"b)/'(:/ﬁ
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4. Three generation réproduction study in rats with propazine
‘ technical (IRDC 4 382-0L0; 8/10/79).

Test material: Propazggé technical; ARS. No. 2046/76; Batch
No. FL-76/357: 35 1bs;“white powder.
Details of the materials and methods are attached as
Appendix C. B
, i
a. Study author's results and conclusions:

"No biclogically meaningful differences were seen in the
food consumption values in all Fp, male treatment groups,
in the 3 and 100 ppm Fg; Fi, and Fy females, and in the 1000
ppm F, females when compared to the control values. A slight
reduction in food consumption was observed in the 1000 ppm
dosage groups of the Fg and F; females and in all treatment
groups of the F; and Fp males when compared to the control “
group."” _ _ ¥
"No treatment-related differences were seen between the
treated and control groups with regard to the male and female
fertility indices, length of the gestation periods and the _
viability and survival of the pups." ] ¥

"No bioclogically meaningful differences were seen in the
mean pup body weights of the litters in the 3- and 100~ ppm
treatment groups when compared to the control litters. At
the 1000~-ppm treatment level, the mean pup body weights of
each of the six litters produced were consistently lower than
the mean weights of the control pups."”

]

"No gross or microscopic pathological lesions which were
considered compound-related were observed in the Fgy, Fy, Fp
parental rats or F3p wganling rats. The changes described
among these rats were considered of spontaneous nature, not
uncommon to rats of this age, and were present in most
instances among control and 1000-ppm dose level rats.”

: # ’ 1. k

"A dose level of 100 ppm Propazine technical or less
produced no biologically meaningful signs of parental or pup

- toxicity when administered in the diet during a three-generation
. reproduction study in rats. Therefore, the no observable
‘ effect level (NOEL) in this study was 100 ppm." end of qguote.

!
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' b. Reveiwer's Results and Conc¢lusions.

No compound-related effects in toxic signs.and mortality
were observed during the study.

At 1000 ppm during,#he study, decreased body weight was
observed in male and female parental animals.

Food consumption was reduced at 1000 ppm in the Fg and F»
females and at 3,100, and 1000 ppm of the F; and Fjp male
groups. ' y

No compound-related effects in male fetility, female i
fertility, gestation lemgth, pup viability and pup survival
were observed in any lLitter during the study.

Mean body weights of male and female pups at day 21 of
lactation were significantly reduced at 1000 ppm in the
Fips Foar Fopr F35 and Fip litters. This finding in considered
compound-related.

At necopsy of pdrental animals and 21-day old pups, no
treatment~related effects were recorded. Absolute and relative
organ weight variations were observed in parental animals.

In the Fp animals, males showed an increased relative
tésticular and relative heart weight at 1000 ppm.

Males of the Fj; parental group at 1000 ppm displayed y
increased relative liver and heart weight.

In the Fj parental animals at 1000 ppm, males and females
had decreased absolute liver weight, males had decreased
relative liver weight, decreased relative testicular weight,
and decreased absolute kidney weight.

At 100 ppm, femaleé-had decreased absolute and relative
ovarian weight. This finding is not considered compound-~
related since it was not observed at 1000 ppm.

. :

At 3 ppm, females had an increased relative 'liver weighit.
This finding is not considered compound-related, since females
at higher dosage level* did not show this finding.

' No histological effécts were present in parental animals
which could further explain the organ weight variations.
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. Additionally, no effectal in incidence or grade of
histological findings were present in Fgp, F;, and Fjp parental
animals and Fap. weanlir}}‘s at 1000 ppm in comparison to controls.

Conclusion: The NOEL for reproductive parameters is 100 ppm.
At 1000 ppm, the LEL, décreased pup body weights at day 21 of
lactation were significantly reduced in the Fip, Fpzs Fops
Fy5 and F3p litters of both males and females.

Organ weight variation at 1000 ppm was also recorded in .
parental animals. No histological findings were obsrved in
parental or weanling animals.

Classification: Core minimum data.
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&‘@z 4 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
i WASHINGTON, D.C. 20460

OFFICE OF
PESTICIOES AND TOXNIC SUBSTANCES

MEMORANDUM

DATE: June 8, 1981

SUBJECT: EPA Reg.#100-543, Technical Propazine; 6(a}(2) Data
CASWELL#184 Accession#243350-58

FROM:  William Dykstra, Toxicologist . / LOC G/ra) g, -
Toxicology Branch, HED (T75-769) WY o G/ 10/ 8,

S -

T0: Robert Taylor (25) 59:44/)"
- Registration Division (TS-767) j¥( AV

Recommendations:

1. Technical propazine was not oncogenic in the 2-year mouse feeding
study. The study is acceptable 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 triggers
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-Minimum Data.
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1.

Review:

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

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

FL-76 1357; 35 1bs; white powder

Two hundred forty male {weighing from 21 to 28 grams) and 240
female {weighing from 20 to 25 grams) weanling Charles River CD-1
mice were initiated in this 2-year carcinogenicity study. The
mice were housed individually in hanging wire-mesh cages and
maintained in a temperature-, -humidity-, and light- (12-hr light/
12-hr dark) controlled room, Water and the appropriate diets

were available ad 1ibitum throughout the study.

The mice were ear punched to identify treatment group. Beginning
on December 17, 1976, ear punch verifications were recorded at
each cage change. '

The study was initiated on November 3, 1976. During the 5 weeks
following initiation, 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 5-week period (December 8, 1976}, The study was terminated

on November 2 and 3, 1978.

In accordance with a computer-generated table of random numbers,
the mice were selected and assigned to groups as follows:

Dose Leveil No. of Mice Initiated
ppm : Male Female

0 {controT) : 60 60

3 60 60

1000 60 &0

3000 60 60

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

ST ——
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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 compound consumption values were

calculated monthly.

At the completion of the experimental 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. ELach mouse was then opened and contents of cranial,
thoracic and abdominal cavities examined for any gross abnormalities.
Tissues from each mouse, including the eviscerated carcass was collected

for fixation in buffered 10% formalin.

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

tissues coilected as above.

Microscopic examination of formatin 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

duo denum

small intestines (3 levels)
large intestines (2 levels)
urinary bladder

brain

spinal cord (3 levels)

eye and optic nerve

skeletal muscle

skin/mammary gland

lymph nodes (cervical
mesenteric)

salivary gland

pancreas

Tiver

kidneys

spleen

heart

lung

sternum {bone marrow)

and any other tissues
with Tesions

Lymph 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 previously
examined because gross lesions were noted at necropsy.

Statistical analyses of the data were performed.
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Results:

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 stogls, white internal eyes, extended and/or
ulcerated penis, dilated pupils (unresponsive to light), tremors,
functional and structural impairment of Timbs, red material in vaginal
opening, altered posture, labored breathing, and yellow material on
ventral abdomen. A few palpable masses were observed in both control
and treated mice, but the incidence was no greater for the treated
animals than for the controils.

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 Male Female
0 {contral) 27/60 33/60
3 35/60 34/60
1000 37/60 27/60
3000 37/60 23/59*

*Mouse found missing, week 20,

Statistical analysis of the body weights through week 104 indicated
that while there were occasional statistically sigpificant 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 - Male Femaie
0 (control) 37 34
3 38 35
1000 37 35
3000 37 33

There were no compound-related effects apparent when the food
consumption of treated mice was compared with that 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
maies, there was an increase above controls in focal myocardial
fibrosis, centrilobular focal hepatocellular hypertrophy and focal
glandular hyperplasia of the stomach. 1In high-dose females, there
was an increase above controls in focal myocardial degeneration,
focal sinusiodal lymphoid infiltrations of the Tiver, and diffuse
hematopoiesis of the spleen. Amyloidosis was a degenerative lesion
of common occurrence in almost all mice.
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The prevalence was generally similar for control and treatment groups
and the occurrence of amylojdosis was not considerad compound-related.

Neoplasms were found with Tow prevalenca in both control and treatment
groups. The lung was the most common site of neopiasia with pulmonary
(alveologenic) adenoma. The prevalence, nowever, of this spontaneous
pulmonary neoplasm was not.increased by compound admninistration. 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 effect as shown in Table 1 below:

TABLE 1

Incidence of Malignant Lymphoma/Reticulium cell Sacroma
*animal number

0 3 ppm 1000 ppm 3000 ppm
Maie Female Male Female Male Female Male Female
24735* 24783 24858 24903 24971 25027 25108 25148
24756 24788 24863 24908 24982 25032~ 25119 25152
24767 24791 24876 - 24922 24986 25048 25139 25172
24772 24806 24881 24923 25056 25174
24831 24942 25059 25177
24842 24951 25062 25183
25203 249572 ‘ - 25064 -
24960 25065
25072
25078
4 7 a4 8 3 10 3 6

Conclusion:

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

Classification: Core-Minimum Data

2. 2-Year Chronic Oral Toxicity Study in Rats with Technical Propazine
(IRDC Report No. 382-007; April 28, 1980)

Test Material: Propazine technical; ARS No. 2046/76; Batch No. FL-
761357; 35 1bs; white powder

Two hundred sixty male (weighing from 102 to 209 gm) and 260 female
(weighing from 94 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 Tight- {12-hr light/12-
hr dark) controlled room. Test and control diets as well as water
were available ad libitum throughout the study.



The basal laboratory diet was ground Purina Laboratory Chow. The
rats were identified individually with numbered ear tags. Beginning
on July 26, 1977, ear tag verifications were recorded at each cage
change, before and after blood and urine sample collection and before
necropsy. - The study was initiated on July 27, 1976; there were two
interim sacrifices, one at 12 months and a second at 13 months of
study because of the following experimental procedure.

Ten additional male and 10 additional female rats were initiated in
the control and high-dose groups; of these additional animals, five
of each sex were sacrificed and necropsied after 12 months of study.
The remaining five of each sex were placed into a compound-withdrawal
group and fed a control diet for 4 weeks and then sacrificed and
necropsied. ODuring 4 week of study, Group 111 female 38160 replaced
39644 which died. The study was terminated on July 26-28, 1978.

Proﬁazine'technica1 was fed in the diet at the following dosage levels:

Dosage Level Number of Rats
ppm Male Female
0 (control) 70 70
3 60 60
100 60 60
1000 70 T 70

The rats were observed twice daily for signs of overt toxicity,
moribundity and wortality. Detailed observations were recorded weekly.

Individual body weights were recorded weekly for the first 3 months
and monthly thereafter. After one year of study individual body
weights and food consumption were recorded weekly for rats placed on
withdrawal.

Individual food with compound consumption values {for 10 rats/sex/group)
were recorded weekly for the first 3 months and monthly thereafter.
After one year of study, individual food consumption values were
recorded weekly for the rats placed on withdrawal. Food.efficiency

was calculated through 30 weeks of study.

Blood and urine samples were obtained from 10 rats/sex for both the
control and high-dose groups at 3, 6, 12, 18 and 24 months of study.
Prior to sample collection the rats were housed overnight in metabolism
cages {without food or water). The blood was obtained by the orbital
sinus technique. :
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Hematologic tests included hemoglobin, hematocrit, total and differential
WBC, total RBC, total platelet count, prothrombin time, and partial
thromboplastin time, <

Biochemical tests included fasting blood glucose, BUN, SGOT, SGPT, SAP,
serum total protein and total cholesterol.

Urinalyses included a description of appearance, measurement of volume.

Five male and five female rats from the control group and the 1000 ppm
group were sacrificed with carbon dioxide asphyx1at1on and necropsied
after 12 months of compound feeding.

The five male and five female rats from these groups which were placed in
compound withdrawal were sacrificed and necropsied after 4 weeks of
compound withdrawal. All remaining rats were sacrificed and necropsied
after 2 years of compound withdrawal. At necropsy, an examination was
made of the external body surface and body orifices. The rat was then
opened and the contents of the body cavities were examined in situ,
removed and again examined. Liver, kidneys, spleen, heart and testes
were weighed fresh at necropsy.

Representative tissues and organs from each rat were collected and fixed
in phosphate buffered neutral 10% formalin. Adrenal glands, thyroid and
ovaries were weighed after fixation.

Rats which died or were sacrificed in extremis during the course of the
study were necropsied as above except n¢ organs were weighed.

Hematoxyliin and eosin stained paraffin sections were prepared at IRDC by
standard histologic methods and examined microscopically from all rats
from the control and 1000 ppm groups which were sacrificed after 12 months
of study or which died or were sacrificed in extremis during the first 12
months of study.
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adrenal gland neart
aorta ' kidney
bone marrow Tiver
brain (cerebrum, cerebeilum, Tung
nons ) lymph node (cervical and mes.)
cecum - mammary gland
colonm muscle
esophagus optic nerve
eye _ pancreas
gonads parathyoid
harderian gland spleen
peripheral nerve {sciatic) sternum
pituitary gland stomach (cardia, fundus,
prostate pylorus)
salivary gland (submaxillary) thyroid
skin trachea
small intestines (duodenum, urinary bladder
jejunum, ileum) uterus )
spinal cord any other tissue with gross

lesions

The above tissues from rats which were sacrificed at termination or which
died or which were sacrificed in extremis during the period 12-24 months
were delivered to Experimental PathoTogy Laboratories, Inc., Herndon,
Virginia for histologic processing and microscopic examination,

Statistical analyses of the data were performed.
Resuits:

No signs of overt toxicity were observed among treated animals. Incidental
findings seen occasionally among control and treated rats included skin
Tesions, hair loss, material around eyes and nose, material around
anogenital region, lacrimation, corneal opacity, labored breathing and
respiratory congestion, discolored urine, soft stools, swollen hind feet
(hard to the touch in several cases), raised pink areas on ventral
surfaces, exposed areas of skin and eyes pale, excessive salivation and
ventral neck swollen.

T ———
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Palpable masses were observed and recorded in all groups; there were no
greater numbers of masses in treated rats than in controls. The number
of palpable masses in the rats at 104 weeks of the study were as follows:

I {0) 1T {3 ppm) 111 {100 ppm) IV {1000 ppm)
Male Female - Male Female Male Female Male Female
5. of masses 9 57 19 75 18 75 15 82

urvival {104 wks} 31/60 36/60 42/60 37/60 46/60  46/80 38/60 25/60

rats with masses 19 75 31 73 30 72 32 92

with single masses 67 37 69 37 71 36 92 30

vith muitiple masses 33 63 31 | 63 29 64 8 70
A1l groups generally showed a ﬂggreése in_rate of body weight gain with

an increase in dosage of compound. A t-test comparison between means and
the ratio of change in body weights of control and treated groups showed
that for female rats of the low-dose (3 ppm), a statistically significant
decrease occurred between weeks 26 through 65; for female rats of the
middle-dose (100 ppm), a statistically significant decrease occurred
between weeks O through 104; for female rats of the high-dose (1000 ppm),
a statistically s1gn1f1cant decrease occurred hetween weeks O through
104. Similarly, for male rats at the low-dose (3 ppm), a statistically
significant decrease occurred between weeks 0 through 104; for male rats
at the middle-dose (100 ppm}, a decrease {though not statistically
significant) occurred though most of the weeks from 0 to 104; and for
high-dose {1000 ppm) male rats, a statistically s1gn1f1cant decrease
occurred through weeks 0 to 104.

There was little difference in the amount of food consumed per day between
the control and treated rats, although a2 slight decrease was noted for
both males and females in the high-dose group. This slight decrease in
food consumption was not enough to account for the significant decrease

in body weights. There were no compound-related effects in hematologic
tests, biochemical tests and urinalyses; although a few values were
statistically significant, all were within the expected ranges, and no
trends of increase or decrease were evident.

Although statistical variations occurred in sex group mean weights of a
number of organs of rats in the treated groups, there was no dose response
evident and the organs which had statistical we1ght variations were not
the site of compound-related gross or microscopic morphologic lesions.
These weight variations therefore were not considered of toxicological
significance.
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The number of subcutaneous masses and nodules in female rats from the
1000 ppm group was slightly increased when compared to thHe control group
at gross necropsy.

12-Month Interim Sacrifices, Deaths 0-12 Months

No microscopic pathologic lesions which were considered related to

Propazine feeding were seen in any tissues examined from rats from the

1600 ppm group which were sacrificed at the 12-month interim or which

died or were sacrificed in extremis during the first 12 months of study.

Microscopic findings in these rats were those which commonly occur in

untreated rats of this age and strain. They were primarily lesions of

mild inflammatory conditions or early degenerative changes and they -
occurred with similar frequency and severity in rats from the control :
group and 1000 ppm group.

Terminal Sacrifices, Deaths 12-Months to Termination

A variety of microscopic changes was observed in most of the organs and
tissues in both the control and high-dose (1000 ppm) groups of rats.
These occurred either infrequently or with similar distribution between
the two groups and are considered unrelated to the exposure to the
compound. These changes were most evident in the lungs and kidneys.

The lung changes were representative of the chronic respiratory disease
complex (Murine Respiratory Mycoplasmosis). These changes included
varying degrees of mutifocal to diffuse pneumonitis with peribronchial
and perivascular lymphnoid cell accumulations and focal accumulations of
foamy macrophages. Multifocal hemorrhages of the lung were also observed
in both the control and treated rats changes related to this complex were
also observed in the tracheas and hearts of individual rats in both the
control and treated groups.

The changes in the kidneys were compatible with the microscopic 1e§10ns
of the chronic progressive glomerulonephrosis and nephritis observed in
most rat strains. .

Incidental changes were present in the livers from both control and

treated rats. A low incidence of hepatocellular carcinoma and adenoma
occurred in both the control and treated rats. Other hepatic changes,

seen with a higher frequency but with similar distribution in the control

and treated rats, included bile duct hyperplasia, multifocal hepatocytomegaly
and multifocal to diffuse vacuolation.
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A generally low incidence of neoplasms was observed in most organs and
tissues from both the control and treated groups except for the pituitary,
testes and mammary gland. Pituitary adenomas and carcinomas were commonly
observed, although evenly distributed among the control and treated

groups, there was a higher incidence in the female rats. Interstitial

cell tumors occurred in the testes of some rats in the control and treated
groups. There was a- slightly higher incidence of this tumor in the high-
dose group of rats (8/64, control vs. 12/64, high-dose) which was considered
to be a biological variation and not a treated-related change.

Three was a high incidence of hyperplastic mammary gland changes in the
control and all three test groups of female rats. The severity of these
hyperplasia changes of the mammary glands made it difficult in individual
rats with mammary gland neoplasms to classify the type of mammary gland
tumor present in the animal. Areas of glandular hyperplasia (lobular)
were present in areas of relatively normal mammary gland as well as within
the benign adenomas and fibroadenomas observed in both the control and

all three groups of treated animals. The classification of mammary gland
tumors used in the report is set forth in the Pathology of Tumors in
Laboratory Animals, Volume I, Tumours of the Rats, Part I by V.S. Turusov.
Individual animals, the histological differentiation between adenomas and
well differentiated carcinomas of the mammary gland was made difficult due
to the degree of hyperplastic change present. Classification of the
tumors as adenocarc¢inomas or papillary carcinomas was used when one or
more of the following criteria was present within the tumor: (1) Toss of
normal glandular architecture; (2) pronounced variability in cytologic
features; (3) prominent nucleoli; (4) numerous mitotic figures; (5)
multiple layering of the epithelium; (6} lack of cellular orientation;

and {7) 1ocal invasion. ‘

The male rats in this study had very few tumors of the mammary gland. No
tumors of the mammary glands were present in the male or female rats
which died before the twelve-month sacrifice. The female control rats
and rats exposed for a longer period of time had a high incidence of
mammary gland tumors. The distribution of the mammary gland tumors in
the female rats from the two-year sacrifice is presented in Table I,
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TABLE I
Distribution of Mammary Gland Tumors .

Group I  Group II  Group III  Group IV
Control 3 ppm 100 ppm 1000 ppm

No. Examined {55} (57} {60) (55}
TYPE QF TUMORS

Adenomas No./Rat 3/3 3/3 5/5 10/10
Fibroadenoma No./Rat ' 34/22 37722 31/24 35/24 .
Adenocarcinoma No./Rat 9/6 12711 11/8 13/9
Papillary Carcinoma No./Rat 4/4 12/7 4/3 12/8

MAL IGNANT TUMORS _ .
Total/Rat ' 13/9 24/17 15/10 25/14*

Average Tumor/Rat 1.44 1.41 1.50 1.78
Percentage of Tumor-Bearing
Rats \ 16.4% 29.8% . 16.7% 25.5%

BENIGN TUMORS |
Total/Rat 37/24 40725 36/26 45/30%*

Average Tumor/Rat 1.54 1.60 1,38 - 1.50
Percentage of Tumor-Bearing

Rats 43.6% 43.9% 43.3% 54.5%
TOTAL MAMMARY SLAND TUMORS |

Total/Rat 50/28 64/33 51/32 - 70/80%**
Average Tumor/Rat : 1.78 1.94 1.69 1.75°
Percentage of Tumor-Bearing

Rats ¢ 50.9% 57.9% 53.3% 72.7%

*Twelve tumors in two rats.
**Nine tumors in two rats.
***Twenty-one tumors in four rats.

The most frequent mammary gland tumor present in female rats was the fibroadenoma
which had a fairly equal distribution among the control and the three
treatment groups.

Adenomas had a similar distribution in the control and treatement Groups
IT (3 ppm) and III {100 ppm) while there was an increase in the number of
adenomas in Group IV (1000 ppm). Adenocarcinomas were fairly equally
distributed among the control and three treatment groups.
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Papillary carcinomas were similar in occurrence in the control group and
Group II! (100 ppm} with an increased incidence in Group II (3 ppm) and
Group IV (1000 ppm).

A comparison of the number of female rats having mammary gland tumors
snows a higher incidence of animals with mammary gland tumors in the high
dose group (1000 ppm) when compared to the control group. The increase
is due to an increase in the incidence in both benign and malignant
tumor-bearing animals in the high-dose group.

A difference in the number of tumor-bearing animais is not abserved

between the low (3 ppm), middle (1C0 ppm) and control group of female

rats in this study. A comparison of the number of tumors per individual

animal does not show any substantial difference between these ratios in

the control and the three treated groups of rats with respect to the

total number of mammary gland tumors, malignant tumors or benign tumors.

However, evaluation of the individual animals in the high dose group

(1000 ppm) shows two animals {No. 39814 and No. 39832) with twelve

malignant mammary gland tumors (seven and five tumors, respectively) and

two animals (No. 39799 and No. 39804) with nine benign tumors {five and

four, respectively). This is a total of twenty-one tumers in four rats

from the high dose group. Even though there is an apparent jncrease

incidence of mammary gland tumors in the high dose group, it may be difficult

to conclude that this increased incidence of mammary gland tumors was

related to the exposure to 1000 ppm of Propazine technical. A high

incidence of mammary gland tumors occurred in all groups of female rats

in this study. Instances of fifty-five percent, sixty-two percent, sixty-
. four percent and as high as eighty-five percent have been reported in

Sprague-Dawley rats (Sher, Sanford P., Toxicology and Applied Pharmacology,

22 (1972); pp. 562-588.) These data, however, did not come from IRDC.

Conclusions:

A statistically significant (Fisher's Exact test, P = 0.015) increase in
rats bearing mammary tumors occurred in the high-dose female rats, The
increase in the total number of tumor-bearing animals in the high-dose
group may reflect a biological variation in Sprague-Dawley rats, The
historical control data of mammary tumors in Charles River CD rats at
IRDC from 1975-1979 has been .submitted by the registrant and the number
of female rats bearing mammary tumors compared to the number of female
rats examined is 769/1528 (50.3%). The nistorical control data was
compared to the high-dose female rats using 2x2 contingency Chi-Square
analysis. A statistically significant increase (p = .0011) was seen 1in
the mammary adenomas and number of tumoring bearing rats in the T-I11
females (1000 ppm).

Therefore it can be concluded that Propazine technical at dietary Tevels

of 1000 ppm was weakly oncogenic to female rats producing increased mammary
gtand tumors.
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‘rest for Significance of Liffcrences Between troportions AR FEAT
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g.0UU 23 55 SULule/-(14.12)
3.000 33 57 27 .88+ /=(13.0%) 9,2y
100,000 32 oLy 53.33+/-(13.486) w.471
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test for Llncar irend 1n rrocortions ¢ = vl.gls
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The pathologist for tne study had difficulties in attributing these
findings to administration of propazine for the following reasons:

i} Most of the mammary glands in the rats in this study'{(control and
treated) had some degree of nyperpiastic change probably due to some
extent to the large number of pituitary tumors in the rats in this
study.

2) A high incidence of mammary gland tumors occurred in all groups of
female rats in this study. Instances of fifty-five percent, sixty-
two percent, sixty-four percent and as high as eighty-five percent
have been reported in Sprague-Dawley rats (Sher, Sanford P: 1972,
Tox. Appl. Pharmacol. 22: 562-588.

3) There was an absence of any significant increase in the number of -
tumors in the mammary glands of male rats or in any of the rats .
sacrificed prior to twelve months on study.

4) A similar distribution and incidence of mammary gland tumors in the
control group and in Group III {100 ppm) demonstrated a lack of dosage-
retated response. : :

Classification: Core?Minimum Data

3. Three-Generation Reproduction Study in Rats with Propazine Technical
(IRDC Report Mo. 382-010; August 10, 1979)

Test Material: Propazine technical; ARS No. 2046/76; Batch No. FL-
761357; 35 1bs.; white powder :

Forty male (weighing from 121 to 175 gm} and 80 female {weighing from
96 to 148 gm) Charles River CD rats were initiated on this study.

The rats were evenly distributed among each of three treatment groups
and one control group (10 males/group and 20 females/group). Placement
of the rats was made so initial group mean body weights for each sex
were similar., Littermates, by sex, were evenly distributed among the
groups.

Except during mating and through lactation, the rats were individually
housed in hanging wire-mesh cages. During the initial mating periods,
the rats were housed in units of one male and two- females in plastic
boxes aon ground corn-cob bedding.

During the second or third remating periods, some males were housed
with one female. Following the mating periods and during lactation,
the females were individually housed in plastic boxes on ground corn-
cob bedding and the males in hanging wire-mesh cages. Throughout the
span of this study, the rats were housed in a temperature-, humidity-
, and 1ight- (12 hours on/off) controlled room. Tap water and the
control and test diets were available ad Tibitum.
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The study was initiated on Septemper 7, 1976 and terminated with the last
sacrifice on July 3, 1978.
Propazine technical was administered in the diet at fixed percentages to
achieve dosage levels of 3, 100 and 1000 ppm-. Ten male and 20 female

rats were initiated at each treatment Tevel and one control group.

Shown below is the breeding'schematic used in the study.

Fo
|Mate for Fla at | ‘ -~“‘~.JNecropsy after FIb weaning|
{100 days of age | ‘
Fla
[Discard after weaning|
Flp

{Select F1 parents after |
|weaning

|Mate for FZa at 100 | F1 parentals
| days of age j/////
F2a

IDiscard after weaning|

F2

|SeTect FZ parentals after |
|weaning

IMate For 73 at — FZ parantals

1100 days of agel :
////, : |Discard after F3b weanlingl|
F3a

|Discard after weaning| F3b |Necropsy after weaning}

The control and treated rats were maintained on their respective diets
throughout the duration of the first generation (Fp). After 77 days of
treatment and at approximately one hundred days of age, the Fg parental .
rats were initially housed in units of one male and two femaies within

the same treatment group to produce the F1; litters. The rats were housed
together for a maximun of 21 days. The females were vaginally smeared
daily during this period until sperm or a copulatory plug was observed
This finding was designated gestation day 0.
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If no evidence of mating was observed after ftwo estrous cycles (appproximately
ten days}, those females were noused with a different male within the

same treatment_group for an additional 10 days. This procedure was

repeated once. No more than three different males were used with each
female during the mating period. Just prior to expected parturition or

at the end of the maximum mating period, the rats were separated and
individuaily housed. The females were allowed to deliver. The day ail

pups in a litter were found.was designated lactation day Q. OQuring
lactation, the pups were counted, sexed and weighed at designated intervals.
At weaning, the Fla pups were examined for external abnormalities,
sacrificed and discarded.

After weaning, the Fp parental females were allowed a minimum 10-day rest

period and then mated a second time to produce the Fip litters. The T
mating procedure was identical to the Fy; mating, except the females )
were housed with different males within the same treatment group.

The rats were housed together for a maximum of 30 days. The females were
vaginally smeared daily during this period until sperm or a copulatory
plug was observed (gestation day 0).

If no evidence of mating was observed after two estrous cycles, those
females were housed with a different male within the same group for an
additional 10 days. This procedure was repeated once. No more than
three different males were used with each female during the mating period.

Just prior to expected parturition or at the cenclusion of the maximum
mating period, the rats were separated and individually housed. The
females were allowed to deliver.

The day all pups in a litter were found was designated lactation day O.
The Fip pups were counted, sexes and weighed an designated days during
Tactation. After weanTng, 10 male and 20 female Fyp pups were selected
from each group to comprise the second generation ]F}) parents. Also
after weaning and following approximately 33 weeks on test, all surviving
male from each group were sacrificed and necropsied, Any F]b pups not
selected for study continuation and the rema1n1ng parental females were
sacrificed and discarded.

The F1 parental rats, selected from the Fyp litters, remained on their
respective control or treated diets during the span of this generation.

At approximately 100 days of age, the parental rats were mated to produce
the Fp5 litters. The mating procedure was identical to the Fy, mating

with avoidance of brother-sister matings. The rats were housed together
for a maximum of 30 days. Parental and pup observations conducted during
the gestation and lactation periods were identical to those employed for
the F1a5. At weaning, the Fp, pups were examined for external abnormalities,
sacrificed and discarded.
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Following a minimum of 10 days after weaning, the Fy parental rats were
mated a second time in a manner identical to the Fip mating and avoiding

. brother-sister matings to produce the Foy litters. The rats were housed
together for a maximum of 31 days. Parental and pup observations conducted
during the gestation and lactation periods were identical to those amployed
for the Fip. -

After weaning, 10 male and 20 female Fpy pups were selected from each

group to comprise the third generation (F2) parents. Also after weaning,
all surviving male and 10 female Fy parental rats from each group were
sacrificed and necropsied. Any Fo2p pups not selected for study continuation
and the remaining parental females were sacrificed and discarded.

The Fo parental rats, selected from the Fyy litters, remained on their
respective control or treated diets until termination of the study.

At approximately 100 days of age, the parental rats were mated to produce
the Fgy litters. The mating procedure was identical to the F1, mating
with avoidance of brother-sister matings. The rats were housed together
for a maximum of 31 days. Parental and pup observations conducted during
the gestation and lactation periods were identical to those employed for
the F13. At weaning, the F3; pups were examined for external abnormalities,
sacrificed and discarded. Following a minimum of 10 days after weaning,
the Fy parental rats were mated a second time in a manner identical to

the Fip mating and avoiding brother-sister matings to produce the F3p
litters. The rats were housed together for a maximum of 30 days. Parental
and pup observations conducted during the gestation and lactation periods
were identical to those employed for the Fyp. '

After weaning, 10 male and 10 female F3p pups were selected from each
group, sacrificed and necropsied. Also after weaning, all surviving
males and 10 female Fp parental rats from each group were sacrificed and
necropsied. The remaining parental females and F3p pups were sacrificed
and discarded.

The parental rats and pups were observed daily for signs of overt toxicity,
changes in general behavior and appearance and mortality. Detailed
observations, individual body weights and foocd consumption were recorded
on a weekly basis for the paremtal rats. Specific observations for the
reproduction aspects of the study included male and female fertility,
tength of the gestation period, numers of male and female pups at weaning
and the viability, growth and survival of the pups through weaning. The
number of pups surviving at lactation days 0, 5, 14 and 21 were recorded.
Litter size was reduced to 10 pups of equal sex ratio, if possible, on
day 5 of lactation. Individual pup body weights were recorded on day 21
of lactation.
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As mentioned previously, at intervals during the study, 10 male and 10
female Fp, F1 and Fo parental rats from each group were sacrificed with
carbon dioxide and necropsied. Ten male and 10 femaie rats from each group
from the F3ph generation were also sacrificed at the conclusion of the
study. At necropsy, contents of the cranium, thorax and abdomen were
examined in situ and after removal. Representative tissues from each rat
were coilected and fixed with buffered 10% neutral formalin. Al% pups

and parental rats which died during the course of study were aiso
necropsied. Hematoxylin and eosin stained paraffin sections of the
following tissues were prepared and examined from rats in the control and
high dose group of the Fp, Fy and Fo parental rats and the F3p weanling rats:

adrenal gland peripheral nerve {sciatic)
bone marrow (sterum and femur) pituitary gland
brain (cerebrum, cerebellum, pons) prostate
Targe intestine (2 levels) salivary gland (parotid,
esophages sublingual, submaxillary) -
eye seminal vesicles
heart small intestines (3 levels)
kidney spinal cord (3 levels)
liver - 5 spleen
Tymph node (cervical and mesenteric) stomach
mammary gland testes
optic nerve thyroid
ovary trachea
pancreas urinary bladder
parathyroid uterus

lun

Organs underlined above were weighed at necropsy.
Statistical analyses of the data were performed.
Results:

No changes considered to be related to treatment of Propazine technical
were seen in parental rats in relation to the general behavior, appearance
or survival of the treated rats when compared to the controls. No
difference were seen between the pups in the control and treated groups
with respect to the general behavior, appearance or survival which was
considered treatment related. ‘Differences in the mean body weights of

the parental rats receiving Propazine technical at dosage levels of 3 and
100 were not considered treatment related. At study week 63, mean body
weights of the Fp 100 ppm parental females were statistically significant
higher than the control females. This difference was not considered '
treatment related. At the 1000 ppm treatment level, the parental mean

body weights of both the males and females were generally lower than the
control group throughout treatment of Propazine technical. Statistical
significance of these differences were not evident at all points of
analysis. At this treatment level, the mean body weights of the Fo

females at study weeks 10 and 33; the Fy males at study week 63, the Fy
females at study weeks 41 and 63 and the Fp females at study weeks 72 and
95 were statistically significantly Tower than their respective control group.
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No treatment-related differences were seen between the control and treated
groups with respect to male and female fertility, the length of the
gestation periods and the viability and survival of the pups through
weaning. The gestation survival index of the Fpy litters.in the 100 ppm
treatment group was statistically significant higher than the control
group, but this difference was not considered a result of treatment. No
biologically meaningful or statistical significant differences were seen
in the mean pup body weights of the litters at lactation day 21 in the 3
and 100 ppm treatment groups when compared to the control itters. The
mean pup body weights of each of the six litters producted (F13, Fin, F2a,
Fon, F3as F3p) at the 1000 ppm treatment level were consistently lower than
the mean weights of the control pups. Statistical significance was noted
in all but the Fia litters at this treatment Tevel.

No gross pathological lesions or abnormalities which are considered

compound-related were seen at necropsy in any Fg, Fi, F2 parental rats or T
F3p weanling rats which were sacrificed at termination or which died o -
during the course of study and were examined.

) Statistiical analysis or organ weights showed the following significantly
di fferent means in the treatment groups when compared with the control
groups. In the absence of any morphologic¢ change, the biological
significance of these organ weight variations is unknown,

Dosage

Leyel
Organ ppm Sex Weight Change B <
Fp_Generation
testes 1000 M retative increase 0.05
heart 1000 M relative increase (.05
F1_Generation
Tiver 1000 M relative increase 0.05
heart 1000 M relative increase 0.05
Fp_Generation
Tiver 3 F relative decrease 0.05

1000 M absolute, relative decrease 0.01, 0.05

~1000 F absolute decrease 0.05%
kidneys 1000 M absolute decrease 0.0%8
testes 1000 M relative increase 0.01
ovarijes 100 F absolute, relative decrease 0.01, 0.01
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No microscopic morphological changes considered compound-related were
seen in the Fg, F7, Fp parental rats or F3p weanling rats sacrificed at
termination. ¢

Conclusion:

The NOEL for reproductive parameters in the study is 100 ppm. The LEL is
1000 ppm and the reproductive effect was statisticaliy significantly
reduced wean pup body weiohts in five of six Titters.

Classification: Core-Guideline Data

TS-769:th:TOX/HED :WDykstra:6-8-81:#1
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SUMMARY

These data indicate that the material has a low

degree of acute lethal toxicity by the oral dermal
and inhalation routes of exposure, The subacute

studies also indicate a low degree of toxfcity. "1'f;fsg¥

This material should not create an undue hazard

when used as a herbicide. . o ‘
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Acute Mouse Oral
Acute Rat Oral

Acute Rabbit Dermal (S0W)

Acute Rat Inhalation (80W) .
(5 hf-SQ)

Rabbit Eye Irritation (80W)
~Acute Rat Inhalation (30W)

Subacute Rat Dermal (50W)
(5 days)

21 Day Rabbit Dermal (80W)

28 Day Rat Oral

90-180 Day Rat Oral (50W)
90 Day Dog Feeding (80W)
30 Day Rat Feeding (30W)
Metabolic Study (Rats)

Metabolism Study (Rat)

ey

-

. Mortality at 2500 mg/KG.

vt

LDPsg = =5.0 gm/KG
LDgsg =-»5,0 gm/XKG

LDgg = »10.2 gm/KG
No effects noted,

LCspg = >0.07 mg/L of
active ingredient

Mildly irritating

LCgg = =»3.3 ng/KG

No effects vere noted at . ,
lavels teated fe: 60 and
130 ISIKGQ

Levels tested were 1,0 and
2,0 gm/KG, Effects noted
at 2.0 gm/KG,

Levels tested were 1250
and 2500 mg/KG, Weight
retardation noted at both
levels,

Possible effects at
250 mg/KG,

Levels tested were 50, 200,
and 1000 ppm. Body weight
loss at 1000 ppm.

Levels tested were 50, 200, Lt
and 1000 ppm. Body weight - . - "
loss at 1000 ppm, Coe e

Propazine is absorbed and
excreted mainly in the urine
and feces, :

See Report.

Thar R - :

- ' TR M e AT i, R
R BTN T Y e, S N
P, a b T g S Y e
I e LU e i . »
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PROPAZINE

Acute Mougse Oral

10 mice were tested per dosage level of 2,5 and 5,0 gm/XG,
Both male and female mice were used, Observation period

wag 8 days.,

Results
LDgg = >5.0 gm/KG, The 2.5 gm/KG level produced slight
dyspena and mild drowsiness, The high level produced 302%

death accompanied by spasms, dyspena, drowsiness, irregular .. o

breathing.

Acute Rat Oral
10 animals wers testad per dosage level of 2,5 and 5.0 gn/KG.. -'Tfﬁgv
Both male and female animalq were used, Animals were observad}‘

for 8 days.

Results

LDsg = >5,0 gm/KG, Neither level showed toxic symptoms,

te Rabbit Dermal (80W
2 male and 2 female rahbi;a were tested per dosage level of
3.0, 4,6, 6.8, and 10,2 gm/KG. The tast material remained in

contact with the akin for 24 hours,

ﬁesults
No deaths or untoward behavioral reactions were observed, No

evidence of local akin irritaction was noted.

e _1 f""‘: oy

o TRty
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T

Acute Rat TInhalation (80W)

5 males and 5 femalas were tested at a concentration of 14,1 mg/L
of air of a 0,5 aqueous suspension, Particle sizes varied fram

0.5 to 20 microns in size. Exposure was for 4 hours,

Results

No deaths or untoward behavior reactions were noted at tche
serosol concentration of 14,1 mg/L of air of a 0,5% aqueous

suspension {equal to 0,07 mg/L of active ingredient),

Rabbit Eve Irritation (80W) . o ;;;

Exactly 50 mg of undiluted test material was instilled into

the conjhnctiv:l sac of the right eye of 5 rabbits, Animals

were observed at interim times up to and including-7'daya.ql” RN

Results

The material was mildly {irritating to the eave,

~ Acute Rat Inhalatio 80W
10 rats were exposed to an aerosol concentration of 3,3 mg/L
of the 8% wettable powder, Exposure time was 1 hr., The

apparatus used in this study allowed the animal to be outside

the chamber with only their nostrils exposed to the dust

within :he chamber,

Resulcs

No deaths or signs of toxicological or pharmacological effectgk'Tufﬂ

vere noted, Thus the LCgg = 23,3 mg/L,
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5 Day Rat Dermal

Suspensions in gum arabic were preparedrwith the active
ingredifent and also with the 507 wettable powder, the
concentrations being 5% and 2.5%7 propazine respectively,
0.4 ml of the suspension was applied for 5 consecutive |

days on 5 animals per dosage level, This corresponds

to 60-70 mg/KG and 130~-140 mp/KG of active ingredient,

Results
¥o symptoms were noted in any of the animals. No local ’ 9%%

irritation or systemic toxic effects were noted,

21 Davy Rabbit Dermal (8B0W

10 males and 10 females (half abraded) were tested per

dosage level of 1,0 and 2.0 gm/KG, The skin applicatiens

of the test material were made in the form of a 50X aqueodq

, suspension on a 7 hours/day 5 days/wk for 3 weeks. The cone

rol received the inerts contained in the test material, : _,j_

Results

The animals receiving 2.0 gm/KG/day showed severe body welght
loss, This group alaolshowed 202 mortality in the intact
group and also 20% morgality in the abraded group, The lower

dosage level showed no mortality.

No significant untoward behavioral reactions were noted in the ,rﬁaxf

animals receiving 1.0 gm/KG/day, Generalized inactivity,

anorixea and diarrhea were noted at the 2,0 gm/KG/day level,
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These reactions appeared after 3=6 applications and progressed

to gsevere within 21 days.

Local skin reactions first became evident after the Jrd or 4th
application, These reactions were characterized by mild
lerythema, drying, desquamation and thickening of the skin at

the appligation site,

The only tissue disclosing any significant pathologic altera=
tion was the skin of all the test animals, This was confined

to local inflamatory reactions. ' ‘ =

No significant differences were noted between the comtrol and

- test proups with respect to the organand body weight ratio

data,
28 Day Rat Oral .

The active ingredient was given by stomach tube to 2 groups
. of 5 male and 5 female rats on a 6 day a week basis for 4 weeks,_

The dosage levels employed were 1230, and 2500 mg/KG/day,

Results ’ o ﬂ @;
No deaths occurred in the low level and only 1 death occurred A
in 2500 mg/KG/day level, Both test levels showed a distinct
retardation in the rate of weight increase but exhibited no
symptoma, Histological examination of the livqr, kidney,

spleen, pancreas, lung, intestines and gonads revealed no

pathological changes which could be attributed to the
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administration of the test material,

30-180 Day Rat Oral {(50W)

12 males and 12 females were tested per dosage of 250 and
2500 mg/XG/dav, 2 control groups were umed, 1 received the
inactive exciplents at the dosage level of 2500 mg/KG/day

and the 2nd control group recaived water at 5 ml/KG/day.

This high level group was terminated after %0 days, the

remaining animals were continued for 180 days.

Rasults

The animals receiving the test material at the dosage level

of 2500 mg/KG/day showed a marked reduction in food intake,

Up to the 90th day the weighﬁ gain in the control groupl.

was practically identical, The animals receiving 250 mgIKG/H S
day showed a slight retardation in weight gain and those of.-.-

the high level showed a distinet retardation in weight gfowth.f  £f
However by the end of the 180th day there was a slight dif- :
ference in weight gain between the 2 control groups, This

may indicate an effect of the inactive axcipients, There was
no difference between'the low level and the control receiving

the inactive excipients,

There were 3 deaths in 1 control group and 1 death in the
2nd control group, There were 3 deaths in the low level

animals and 16 deaths in the high level animals,

“"'CFG-; B :!:n :"\.,"' ".‘n i3
L RPN
P
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Histological examination revealed that the administraction
in the daily dose of 250 mg/KG produced no degenerative
modifications in the major parenchvmatous organs. There
were however indications of atrophy in 6 out of the 11
animals with 1 exhibiting severe edema, The ovaries of
the corresponding females appeared normal, TIt should be

noted that testicular atrophy was also observed in 1 of

the control animals which received the inactive excipients.

0f the 8 surviving animals of the 2500 mg/KG group only
1 exhibited perilobular fatty degeneration of the liver,

All other organs appeared to be unchanged,

Note - The testicular atrophy noted in the 250 mg/KG does
not appear to extend into the high level, Thus we have the
possibility that this effect is not dose related, We must

; also consider that 1 animal in the control group also showed

testicular atrophy,

90 Day Dog Feeding (80W)

12 male and 12 female adult dogs were tested per dosage level

of 50, 200 and 1000 ppm,.

Results

No compound related pharmacodynamic signs were noted, 4 dogs
receiving the 1000 ppm dietary level showed body weight loss
during the course of the study, There appeared to be nocore-

responding reduction in their food intake,
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No compound related alterations and hematology, plasma bio=

chemistry, liver function tests or urinalyses were seen. .

No compound related gross or microscopic pathologic lesions

or varlations in organ weights were noted.

90 Day Rat Feed&ng.(SOW)

20 males and 20 females were tested per dosage level of 50,

200, and 1000 ppm,

Regsults

The male and female rats receiving 1000 ppm in their diat
showed hyperirritability to handling during the 8th and 1ilth
weeks of the study, No other pharmacodynamic effects wera

noted, Only 1 female death cccurred at this lavel,

The body welght gains of the 1000 ppm animals were signifi-

cantly lower than the gorresponding control animals,

No compound relatad alterations in hematology, plasma bio~-

chemistry, liver function tests or urinalysis were noted.

No compound related gross or microscopic pathologic lesions

or variations in organ weights occurred in any teat rat,

Metabolic FateCld o Propazine

The results of a radiotracer study in albino rats to determine

the metabolic fate of propazine following oral administration

e
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indicated that propazine was ahsorbed. The administered
clé4 propazine was recovered from urine, feces, selected
tissues and organs of the test animals, whereas nothing

was recovered from the expired air samples:

éThe amount of the dose recovared from the urine was between
28,9 and 42,2% and from the feces between 14,2 and 28,1%.
Radiocassays of salected tissues and organs accounted for

an additional 2.6=8,6% of the given dose.

' The selected tissues included blood, kidney, liver, heart, . ;

reproductive organs, muscle and fat,

Metabolism of Propazine and Prometryne in Rats
14-

The metabolic breakdown products of clé propazine aand C - _Jé
prometryne fed orally to rats were compared using extraction,
ion exchange gradient elution and paper chromatographic

: techniques,

i 3 common metabolites, other than hydroxy=propazine, ware found
in the urine of rats fed either propazine or prometryne, Both
the urine and feces from rats fed either compound contained
hydroxy-propazine, Uﬁchanged propazine or prometryne was
found in the feces but.not in the urine, It can be concluded

that propazine and prometryne follow similar metabolic pathways,

-
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Tox Chem No. |mﬁ0mmmm:m

Study/Lab/Study #/Date

Teratology - rat;
Clba-Geigy; #227642;
11/24/76

184 ) File Last Updated 10/1/84 Current Date
T EPA
Accassion Results: TOX
_Material _ _No. __LDsg, LCsg, PIS, NOEL, LEL Cateqory
Propazine tech}{070544 Teratogenic NOEL > 600 mg/kg (HDT)
Fetotoxic LEL = 300 mg/kg
(decreased body weight)
Fetotoxic NOEL = 100 mg/kg
Maternal toxic LEL = 300 mg/kg
Materna! toxic NOEL = 100 mg/kg
Levels tested = 0, 30, 100, 300
and 600 mg/kg
Tach 243356 Reproductive NOEL = 100 ppm

3 Generat ioi repro-

duction- rat;
IRDC; #382-010-
08/10/79

5 Day dermal- rat

2} Day dermal- rabbit

28 Day feeding- rat

90-180 Day fdeding- rat

Batch#FL-76/357

Tech

80W (50%
aqueous
solution)

Tech

50W

Reproductive LEL = 1,000 ppm (HDT)
(reduced mean pup body weights)

Leveis tested = 0, 3, 100 and 1000

ppm

No irritation effect noted at
140 mg/kg

Mild erythema, drying, desquamation
and thickening of skin at the
application site

Levets testted = 1 gm/kg/day and

2 gm/kg/day

No pathological changes noted at

2500 mg/kg

Levets tested =
/day

1250 and 2500 mg/kg

Systemic NOEL < 250 mg/kg (LDT;

retardation in weight gain)

Levels tested = 0, 250, and 2500 mg
/kg/day

CORE Grade/
Doc. No.

Supple-
mentary
001450

Guideline
000575
Minimum
004542

G01376

001376

001376

001376
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Tox Chem No. Propazine 184

EPA
Accassion Results: TOX CORE Grade/
Study/Lab/Study #/Date _Material  No. ___ ___ LD50, LCs0, FIS, NOEL, LEL Category Doc. No.
90 Day feoding~ dog 80W Systemic NOEL = 200 ppm 001376
Systemic LEL = 1000 ppm (HDT;
body weight loss)
Levels tested = 0, 50, 200 and 1000
ppm
90 Day feeding- rat 80W Systemic NOEL = 200 ppm GO1376
Systemic LEL -~ 1,000 ppm {HDT;
body weight foss)
Levels tested = 0, 50, 200 and
1000 ppm
2 Year feeding/oncogenic| Tech 243350 Systemic NOEL = (00 ppm - minimum
- mice; IRDC; #382-004: Batch # Systemic LEL = 3,000 ppm (HDT); 000575
04/24/80 FL-761357. (increased focal myocardial Min fmum
fibrosis, focal myocardial degen- 004542
eration.)
Oncogenic NOEL > 3,000 ppm (HDT)
Levels tested = 0, 3, 100 and 3000
ppm in CD-1 strain.
2 Year feeding/oncogenic] Tech 2433553 Systemic NOEL = 100 ppm i i cauon
- rat; IRDC; #382-007; Batch # Systemic LEL = 1000 ppm (decrease 000575
04/28/80 FI-76157 in body weight) : Minimum
‘ Q04542
Oncogenic NOEL = 100 ppm
Oncogenic LEL = 1000 ppm (increase
in mammary tumors)
Levals tested = 0, 3, 100 and
' 1000 ppm
Metabotism- rat _»01ﬁﬂoUmNﬂ=® _»OIvﬂoUmNm:w was recovered in 001376
urine (42.2%), feces (28%) and
selected tissues (blood, kidnay

Tm@m ml of 5

L
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Tox Chem No. Propazine 184

t
- a

rabbit;

Std. 011 Co. of Calif. killer

vegetation

noted.

: Accession Results: TOX CORE Grade/
Study/Lab/Study #/Date Material LDso, LCso, PIS, NOEL, LEL Category Doc. No.
I T ] | I
Mutagenic, rec-assay | Propazine tech|070544 | Negative for mutagenicity but no | | Supple-
+ reversin assay; Muta- | _ | individual data on propazine was | | mentary
tion Research; 140; 1970} | | presented. I | 001450
; pp. 19-30 “ “ _ “ “
Acute oral LDgy - | Tech | | LDgg > 5 gm/kg _ IV | 001376
mice | " “ spasms, dypsnea and drowsiness | |
_ | _
Acute oral LDggy - | Tech ! | LDsg > 5 gm/kg _ IV _
rat , _ “ " _ | 001376
_ | |
Acute dermal LDgy - | 80u _ | LDgg > 10.2 gm/kg {HDT) | 111 | 001376
rabbit | _ “ No skin irritation was noted _ |
_ _ | |
Acute inhalation LCgg ~ | 80U | | LCsp >14 mg/L/4 hours - IV | 001376
rat | {0.5% aqueous | | | _
| suspension) | " " “
_ _
Primary eye irritation -| 80W Mildly irritating to the eyes I11 001376
rabbit
| | | _ _
Acute aerosol inhalation| 80W ! | LC5O > 3.3 mg/L/1 hour _ IV | 001376
LCgp- rat | | _ _ |
_ _ | _ _
Acute oral LDsg- rat; | Triox liquid | | LDgg = 3.9 gm/kg | 111 | 001377
Std. 0il Co. of Calif. | Vegetation | | Symptoms: lacrimation, soliration | |
‘ | killer _ " and ataxia _ _
I _ | _
Acute dermal LDgp- | Triox liquid | | LDgg > 5 gm/kg (single dose tested)| 111 1 001377
rabbit; | Vegetation | | | |
Std. 0il1 Co. of Calif. “ Killer “ “ “ _
Primary eye irritation- | Triox liquid | “ No corneal opacity or iritis was | 111 | 001377
_ _ _ _
_ | | _ _
_ i _ | _
| _ | i _
_ _ | _ |

Page 3 of 5 _
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Tox Chem No. Propazine 184
. EPA '
< Accession Results: TOX CORE Grade/

Study/Lab/Study #/Date Material | No. | LDsp, LCsp, PIS, NOEL, LEL ) Category Doc. No.

| I
Primary dermal | Triox liquid | | PIS = 6.5/8.0 Eschar and moderate | I | 001377
irritation- rabbit; | vegetation | | to severe edema. Irreversible | |
Std. 011 Co. of Calif. “ killer “ “ erythema. “ "
Acute inhalation LCsp- | Triox liquid | | No gross pathological changes | | 001377
rat; | vegetation | | attributable to the test material | !
Std. 0i1 Co. of Calif. “ kilter “ “ “ _

|

Acute oral LDgg- rat; | Milocep _ | LD50 = 4,811 mg/kg (male) | I11 | minimum
IRDC;#382-043; i (metolachlor | | LDsp = 2, 944 mg/kg (female) | | 001378
10/17/78 | 36.3% } | Symptoms: hypoactivity and ataxia | |

| Propazine _ | _ _

| 18.7% _ _ ! |

_ _ _ i |
Acute dermal LDgg- rat; | Milocep | | LDg > 5 gm/kg (single dose) PIV | minimum
IRDC;#382-044; | | | slight to moderate irritation J | 001378
10/17/178 " “ “ " “
Primary eye irritation -| Milocep | Corneal opacity persisted through | I | minimum
rabbit; | | 7 days in unwashed eyes | | 001378
IRDC;#382-045; | | | i |
10/17/78 __ “ " “
Primary dermal irrita- | Milocep | | PIS = 2.0/8.0 | 111 { Minimum
tion - rabbit; IRDC; | | _ } | 001378
#382-046; 10/17/78 __ “ _ “ “
Acute inhalation LCsg - | Milocep _ | LCsp > 20.8 mg/L | IV | minimum
rat; IRDC; #382-047; | | | | | 001378
11/3/18 h “ “ “ “
Acute oral LDgg- rat; | Propazine 90% (238806 | LDgg > 5gm/kg (HDT) I 1v | guideline
Stillmeadow;#1131-79; | | | ‘ | | 001379
05/09/79 “ “ “ _ “
Acute dermal LDgqg ~ | Propazine 90% |238806 | LD5g > 2 gm/kg (HDT) | 111 | guideline
rabbit; Stillmeadow; “ “ “ “ | 001379

|

#1132-79; 5/9/79

Page 4 of 5
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Tox Chem No. Propazine 184
. EPA
‘LT Accession Results: TOX CORE Grade/
$tudy/l ab/Study #/Date Material No. LD5g, LCgp, PIS, NOEL, LEL Category Doc. No.
, i I | I

Primary -eye irritation -{ Propazine 90% |238806 | No corneal opacity - some | 111 guideline
rabbit; Stillmeadow; | | conjunctival {irritation | 001379
# 1134-79; 5/9/79 “ “ _
Primary dermal Propazine 90% [238806 { PIS = 3.94/8.0 - erythema, eschar, | III guideline
irritation- rabbit; | and edema at all sites with | 001379
Stillmeadow;#1133-79; | improvement noted by 72 hours. |
05/09/79 " “
Acute inhalation LCgg ~ | Propazine 90% |238806 } LCsg > 2.1 mg/L/4 hours | TII minimum
rat; IRDC; 6/29/79 “ “ 001379

! _

I _

! |

| |

| |

| |

!
|
i
_
|
i
_
_
{
_
_
_
|
i
i
i
|
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§ %1‘ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
% & WASHINGTON, D.C. 20460
1"41 pnoif-c'
‘ OFFICE OF
MEMORANDUM : PESTICIDES AND TOXIC SUBSTANCE
SUBJECT: " Propazine; PP# 2F2618; Propazine in/on sorghum;
4 o .Revised NOEL for 2-year rat study
- * Caswell No. 184 '
TO: Robert Taylor

Product Managesr (25)
Registration Division (TS-767)

THRU: Edwin Budd, Section Head }%‘#
@\4}
| A

Y

Review Section II

Toxicology Branch
Hazard Evaluation Division (T$-769)

FROM: william Dykstra Lfolerne ﬂ,.//éz:—

Toxicology Branch .
Hazard Evaluation Division (TS-769) 2/22/76

Recommendation:

1. For the two-year chronic/oncogenic rat feeding study (IRDC

# 382-007; 4/28/80), the NOEL for chronic toxicity based on
decreased body weight is considered to be 3.0 ppm (0.15 mg/kg/-
day}. The LEL is 100 ppm and the effect is decreased body weight
in male and female rats.

2. The change of the NOEL from 100 ppm to 3 ppm is based on the
re-evaluation of the propazine data base by the Toxicology
Branch RFD/ADI committee. They concluded that decreased body
weight was present at 100 ppm in rats for the major portion

of the study and therefore could not be considered a NOEL.

cec: Dr. Ghali
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;-\.w;yz 2 UNITED STATES ENVIROMMENTAL PROTECTION AGENCY
%, e > ; WASHINGTON, D.C. 20460
I
i QFFICE QOF
PESTICIIJES AND TOAIC SUBSTANCES
MEMORANDUM
DATE: June 8,/1981
.\/
SUBJECT: EPA Reqg.#100-543, Technical Propazine; 6(a){2) Data
CASWELL#184 Accession#243350-58

FROM: William Dykstra, Toxicologist . / LOC &/r0/ % -
Toxicology Branch, HED (TS5-769) LY ot G/ra/ 8/
ra
s,

TO: Robert Taylor (25)
. Registration Division (TS-767) jﬁ(

Recommendations:

1. Technical propazine was not oncogenic in the 2-year mouse feeding
study. The study is acceptable 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 triggers
an oncegenic 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-Minimum Data.
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Review:

1. 2-Year Carcinogenicity Study in Mice (IRDC Report Ho. 382-004;
April 24, 1980]

Test Material: Propazine technical; ARS No. 2046/76; Batch No.
FL-76 1357, 35 1bs; white powder

Two hundred forty male (weighing from 21 to 28 grams) and 24Q
female (weighing from 20 to 25 grams) weanling Charles River CD-1
mice were initiated in this 2-year carcinogenicity study. The
mice were housed individually in hanging wire-mesh cages and
maintained in a temperature-, -humidity-, and light- (12-hr light/
12-hr dark) controlled room. Water and the appropriate diets

were available ad 1ibitum throughout the study. '

The mice were ear punched to identify treatment group. Beginning
on December 17, 1976, ear punch verifications were recorded at
each cage change.

The study was initiated on November 3, 1976. OQuring the 5 weeks
following initiation, 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 5-week period {December 8, 1976). The study was terminated

an November 2 and 3, 1978.

In accordance with a computer-generated table of random numbers,
the mice were selected and assigned to groups as follows:

Dose Leavel No. of Mice Initiated
ppm : Male Female

0 (control) : 60 60

3 &0 60

1000 60 60

3000 &0 60

The mice were observed three times daily {twice daily on weekends
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.
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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 compound consumption values were
calculated monthly.

At the completion of the experimental 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. Etach mousea was then opened and contents of cranial,
thoracic and abdominal cavities examined for any gross abnormalities.
Tissues from each mouse, including the eviscerated carcass was collected
for fixation in buffered 10% formalin.

Mice that died during the course of study were also necropsied and
tissues colilected 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 spinal cord (3 levels)
peripheral nerve eye and optic nerve
thyroids/parathyroids skeletal muscle
adrenal skin/mammary gland
trachea lymph nodes (cervical
esophagus mesenteric)

aorta salivary gland
testes/ovaries pancreas
prostate/uterus Tiver

stomach kidneys

duodenum spleen

small intestines (3 levels) heart

large intestines (2 levels) - lung .
urinary bladder sternum (bone marrow)

brain : and any other tissues
: with lesions

Lymph 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 previously
examined because gross lesions were noted at necropsy.

Statistical analyses of the data were performed.
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Results:

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 eyes, extended and/or
ylcerated penis, dilated pupils (unresponsive to light), tremors,
functional and structural impairment of 1imbs, red material in vaginal
opening, altered posture, labored breathing, and yeliow material en
ventral abdomen. A few palpable masses were observed in both control
and treated mice, but the in¢cidence 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 Male Female
0 (control) 27/60 33/60
3 35/60 34/60
1000 37/60 27/60
3000 37/60 23/59*

*Mouse found missing, 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 tLevel gms

ppm o Male Female
0 (control) 37 34
3 38 35
1000 37 35
3000 37 33

There were no compound-related effects apparent when the food
consumption of treated mice was compared with that of the controls.

An increase in certain morphological changes were seen in the high-
dose male and female mice in comparison to the contrel. In high-dose
miles, there was an increase above controls in focal myocardial
fibrosis, centrilobular focal hepatocelluiar hypertrophy and focal
glandular hyperplasia of the stomach. In high-dose females, there
was an increase above controls in focal myocardial degeneration,
focal sinusiodai lymphoid infiltrations of the liver, and diffuse
hematopoiesis of the spleen. Amyloidosis was a degenerative lasion
of common occurrence in aimost all mice.
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~ The prevaience was generally similar for control and treatment groups
and the occurrence of amyloidosis was not considered compound-related.

Neoplasms were found with low prevalence in both contral and treatment
groups. The lung was the most common site of neoplasia with pulmonary
(alveologenic) adenoma. The pravalence, however, of this spontaneous
nulmonary neoplasm was not.increased by compound 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 effect as shown in Table 1 below:

TABLE I

Incidence of Malignant Lymphoma/Ret1cu1um call Sacroma
*animal number

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 24908 24982 25032 25119 25152
24767 2479 24876 24922 243986 25048 25139 25172
24772 24806 24881 24923 25056 25178
24831 24942 25059 25177
24342 24951 25062 25183
25203 24952 - 25064 -
24960 25065
125072
25078
i 7 4 g 3 70 3 6

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

Ciassification: Core-Minimum Data

2, 2-Year Chronic Oral Toxicity Study in Rats with Technical Propazine
(IRDC Report No. 382-007; Apr11 28, 1980)

Test Material: Propazine technical; ARS Mo. 2046/76; Batch No. FL-
761357; 35 1bs; white powder

Two hundred sixty male {weighing from 102 to 209 gm) and 260 female
(weighing from 94 to 179 gm) wean]1ng Charles River D rats were
selected randomly and initiated in this study.

The rats were housed individually in hanging wire-mesh cages and
maintained in a temperature-, humfdity-, and 1ight- (12-hr light/12-
hr dark) controlled room. Test and control diets as well as water
were available ad 1ibitum throughout the study.
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The basal laboratory diet was ground Purina Laboratory Chow. The
rats were identified individually with numbered ear tags. Reginning
on July 26, 1977, ear tag verificatigns were recorded at each cage
change, before and after Dicod and urine sample collection and before
necropsy. - The study was fnitiated on July 27, 1976; there were two
interim sacrifices, one at 12 months and a second at 13 months of
study because of the following experimental procedure.

Ten additional male and 10 additional female rats were initiated in
the control and high-dose groups; of these additional animals, five
of each sex were sacrificed and necropsied after 12 months of study.
The remaining five of each sex were placed into a compound-withdrawal
group and fed a control diet for 4 weeks and then sacrificed and - —
necropsied. During 4 week of study, Group [II female 38160 replaced
39644 which died. The study was terminated on July 26-28, 1978.

Propazine technical was fed in the diet at the following dosage Tevels:

Dosage Level Number of Rats
ppm " Male remale
0 {control) 70 70
3 60 60
100 50 60
1000 70 T 70

The rats were observed twice daily for signs of overt toxicity,
moribundity and wortality. Oetailed observations were recorded weekly.

Individual body weights were recorded weekly for the first 3 months
and monthly thereafter. After one year of study individual body
weights and food consumption were recorded weekly for rats placed on
withdrawal.

Individual food with compound consumption values (for 10 rats/sex/group)
were recorded weekly for the first 3 months and monthly thereafter.
After one year of study, individual food consumption values were
recorded weekly for the rats placed on withdrawal. Food efficiency

was calculated through 30 weeks of study.

Blood and urine samples were obtained from 10 rats/sex for both the
control and high-dose groups at 3, 6, 12, 18 and 24 months of study.
Prior to sample collection the rats were housed overnight in metabolism
cages {(without food or water). The blood was obtained by the orbital
sinus technique.



HED Records Center Series 361 Science Reviews - File 080808_0021110_080696_00000000_R012575 - Page 75 of 147

Hematologic tests included hemoglobin, hematocrit, total and diffarential
WBC, total RBC, total platelet count, prothrombin time, and partial
thromboplastin time. .

Biochemical tasts included fasting blood giucose, BUN, SGOT, SGPT, SAP,
sarum total protein and total chelesteral.

Urinalyses included a description of appearance, measurement of valume.

Five male and five female rats from the control group and the 1000. ppm
group were sacrificed with carbon dioxide asphyxiation and necropsied
after 12 manths of compound feeding.

The five male and five female rats from these groups which were placed in
compound withdrawal were sacrificed and necropsied after 4 weeks of
compound withdrawal. All remaining rats were sacrificed and necropsied
after 2 years of compound withdrawal. At necropsy, an examination was
made of the external body surface and hody orifices. The rat was then
opened and the contents of the body cavities were examined in situ,
removed and again examined. Liver, kidneys, spleen, heart and testes
were weighed fresh at necropsy.

Representative tissues and organs from each rat were collected and fixed
in phosphate buffered neutral 10% formalin. Adrenal glands, thyroid and
ovaries were weighed after fixation.

Rats which died or were sacrificed in extremis during the course of the
study were necropsied as above except no organs were weighed.

Hematoxylin and eosin stained paraffin sections were prepared at IRDC by
standard histologic methods and examined microscopically from all rats
from the control and 1000 ppm groups which were sacrificed after 12 months
of study or which died or were sacrificed in extremis during the first 12
months of study. '
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Palpable masses were observed and recarded in all groups; there wers no
greater numbers of masses in treated rats than in controls. The aumber
of palpable masses in the rats at 104 weeks of the study were as follows:

1 {0) IT {3 ppm) I11 (100 ppm) IV {1000 ppm)
Male Female Male Female Male Female Male Female
2. of masses 9 57 19 75 18 75 15 82

urvival (104 wks) 31/60 36/60 42/60 37/60 46/60  46/60 38/60 25/60

rats with masses 19 75 31 73 3a 72 32 92

with single masses 67 37 63 37 71 36 92 20

vith multiple masses 33 63 31 63 29 64 8 70
A1l groups generally showed a gg;xgggg_ig_gg;g,gf_hgﬁx_ugiggg_ggip with

an increase in dosage of compound. A t-test comparison Detween means and
the ratio of change in body weights of control and treated groups showed
that for female rats of the low-dose (3 ppm), a statistically significant
decrease occurrad between weeks 26 through 65; for female rats of the
middle-dose (100 ppm), a statistically significant decrease occurred
between weeks O through 104; for female rats of the high-dose (1000 ppm},
a statistically significant decrease occurred between weeks 0 through

- 104. Similarly, for male rats at the low-dose {3 ppm), a statistically
significant decrease occurred between weeks 0 through 104; for male rats
at the middie-dose (100 ppm), a decrease (though not statistically
significant) occurred though most of the weeks from 0 to 104; and for
high-dose (1000 ppm) male rats, a statisticaily significant decrease
accurred through weeks 0 to 104,

There was 1ittle difference in the amount of food consumed per day between
the control and treated rats, although a slight decrease was noted for
bath males and females in the high-dose group. This slight decrease in
food consumption was not enough to account for the significant decrease

in body weights. There were no compound-related effects in hematologic
tasts, biochemical tests and urinalyses; although a few values were
statistically significant, all were within the expected ranges, and no
trends of increase or decrease were evident.

Although statistical variations occurred in sex group mean weights of a
number of organs of rats in the treated groups, there was no dose response
evident and the organs which had statistical weight variations were not
the site of compound-related gross or microscopic morphologic lesions.
These weight variations therefore were not considered of toxicological
significance.
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The number of subcutaneous masses and nodules in female rats from the
1000 ppm group .was slightly increased when comparad to the control group
at gross necropsy.

12-Month Interim Sacrifices, Deaths 0-12 Months

No mig¢roscopic pathoiogic tesions which were considered related to

Propazine feeding were seen in any tissues examined from rats from the

1000 opm group which were sacrificed at the 12-month interim or which

died or were sacrificed in extremis during the first 12 months of study.

Microscopic findings in these rats were those which commorly occur in

untreated rats of this age and strain. They were primarily lesions of

mild inflammatory conditions or early degenerative changes and they -
occurred with similar frequency and severily in rats from the control :
group and 1000 ppm group.

Terminal Sacrifices, Deaths 12-Months to Termination

A variety of microscopic changes was observed in most of the organs and
tissues in both the control and high-dose (1000 ppm) groups of rats.
Thase occurred either infrequently or with similar distribution between
the two groups and are considered unreliated to the exposure to the
compound, These changes were most evident in the lungs and kidneys.

The lung changes were represéntative of the chronic respiratory disease
complex {Murine Respiratory Mycoplasmosis). These changes included
varying deqrees of mutifocal to diffuse pneumonitis with peribronchial
and perivascular lymphnoid cell accumulations and focal accumulations of
foamy macrophages. Multifocal hemorrhages of the lung were also observed
in both the control and treated rats changes relatad to this complex were
also observed in the tracheas and hearts of individual rats in both the
control and treated groups.

The changes in the kidneys were compatible with the microscopic lesions
of the chronic progressive glomerulonephrosis and nephritis observed in
most rat strains. ,

Incidental changes were present in the livers from both control and

treated rats. A low incidence of hepatocellular carcinoma and adenoma
occurred in both the control and treated rats. Other hepatic changes,

seen with a higher frequency but with similar distribution in the control

and treated rats, included bile duct hyperplasia, myltifocal hepatocytomegaly
and multifocal to diffuse vacuolation.
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A generally low incidence of neoplasms was observed in most organs and
tissues from both the control and treated groups except for the pituitary,
testes and mammary gland. Pituitary adenomas and carcinomas were commonly
observed, although evenly distributed among the control and treated

groups, there was a higher incidence in the female rats. Interstitial

cell tumors occurred in the testes of some rats in the control and treaated
groups. There was a slightly higher incidence of this tumor in the high-
dose group of rats (8/64, control vs. 12/64, high-dose) which was considerad
to be a biological variation and not a treated-related change.

Three was a high incidence of hyperplastic mammary gland changes in the
control and all three test groups of female rats. The severity of these
hyperplasia changes of the mammary glands made it difficult in individual
rats with mammary gland neopiasms to classify the type of mammary gland
tumor present in the animal. Areas of glandular hyperplasia (Tobular)
were present in areas of relatively normal mammary gland as well as within
the benign adenomas and fibroadenomas observed in both the control and

all three groups of treated animals. The classification of mammary gland
tumors used in the report is set forth in the Pathology of Tumors in
Laboratory Animals, Volume I, Tumours of the Rats, Part 1 by V.S, Turusov.
Individual animals, the histological differentiation between adenomas and
well differentiated carcinomas of the mammary gland was made difficult due
to the degree of hyperplastic change present. C(lassification of the
tumors as adenocarcinomas or papillary carcinomas was used when one or
more of the following criteria was present within the tumor: (1) loss of
normal glandular architecture; (2) pronounced variability in cytologic
features; (3) prominent nucleoli; (4) numerous mitotic figures; (5)
multiple layering of the epithelium; (6) Tack of cellular orientation;

and (7) local invasion. '

The male rats in this study had very few tumors of the mammary gland. No
tumors of the mammary glands were present in the male or female rats
which died before the twelve-month sacrifice., The female control rats
and rats exposed for a longer period of fime had a high incidence of
mammary gland tumors. The distribuytion of the mammary. gland tumors in
the female rats from the two-year sacrifice is presented in Tapble [.
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TABLE I
Distribution of Mammary Gland Tumors .

Group I  Group II  Group [II  Group IV

Control 3 ppm 100 ppm 1000 ppm
No. Examined {55) (57) (60)  {55)
TYPE QF TUMORS
Adenomas No./Rat 3/3 3/3 5/8 10/10
~ibroadenoma No./Rat 34/22 37/22 31/24 35/24
Adenocarcinoma No./Rat 9/6 12/ 11/8 13/9
Papillary Carcinoma No./Rat 4/4 12/7 4/3 12/8
MAL IGNANT TUMORS
Total/Rat 13/9 24/17 15/10 25/14*
Average Tumor/Rat 1.44 1.41 1.50 1.78
Percentage of Tumor-Bearing
Rats 16.4% 29.8% 16.7% 25.5%
BENIGN TUMORS
Total/Rat 37/24  40/25 36/26 45/30%*
Average Tumor/Rat 1.54 1.60 1.38 1.50
Paercentaqge of Tumor-Bearing
Rats 43.6% 43.9% 43.3% 54.5%
TOTAL MAMMARY GLAND TUMORS
Total/Rat 50/28 64/33 51/32 - 70/40%**
Average Tumor/Rat : 1.78 1.94 1.69 1.75
Percentage of Tumor-Bearing
Rats . 50.9% 57.9% £3.3% 72.7%

*Twalve tumors in two rats.
**Nine tumors in two rats.
***Twenty-one tumors in four rats.

The most frequent mammary gland tumor present in female rats was the fibroadenoma
which had a fairly equal distribution among the control and the three
treatment groups.

Adenomas had a similar distribution in the control and treatement Groups
11 {3 ppm) and 11! (100 ppm) while there was an increase in the number of-
adenomas in Group IV (1000 ppm). Adenocarcinomas were fairly equally
distributed among the control and three treatment groups.
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Papillary carcinomas wera similar in occurrence in the control group and
Group [I1 (100 pom} with dan incraased iacidence in Group T1 (3 opm) and”
Group [V {1000 ppm).

A comparison of the number of female rats having mammary giand tumors
shows a higher incidence of animals with mamnary gland tumors in the aigh
dose group (1000 ppm) when compared t¢ the control group. The increasa
is due to an increase in the incidence in both benign and malignant
tumor-bearing animals in the high-dose group.

A difference in the number of tumor-bearing animals is not observed

between the Tow (3 ppm}, middle (100 ppm) and control group of female

rats in this study. A comparison of the number of tumors per individual
animal does not show any substantial difference between these ratios in

the control and the three treated groups of rats with respect to the

total number of mammary gland tumors, malignant tumors or benign tumars.
However, avaluation of the individual animals in the high dose group

(1000 ppm) shows two animals (No. 39874 and No. 39832) with twelve
malignant mammary gland tumors (Seven and five tumors, respectively} and
tvo animals (No. 39799 and No. 39804) with nine benign tumors {five and
four, respectively). This is a total of twenty-one tumors in four rats
from the high dose group. Even though there is an apparent increase
incidence of mammary gland tumors in the high dose group, it may be difficult
to conclude that this increased incidence of mammary gland tumors was
related to the exposure to 1000 ppm of Propazine technical. A high
incidence of mammary gland tumors occurred in all groups of female rats

in this study., Instances of fifty-five percent, sixty-two percent, sixty-
four percent and as high as aighty-five percent have been reported in
Sprague-Dawley rats (Sher, Sanford P., Toxicology and Applied Pharmacology,
22 (1972); pp. 562-588.) These data, however, did not come from IRDC.

H

Conclusions:

A statistically significant (Fisher's Exact test, P = 0,015) increase in
rats bearing mammary tumors occurred in the high-dose female rats. The
increase in the total number of tumor-bearing animals in the high-dose
group may reflect a biological variation in Sprague-Uawiey rats. The
historical control data of mammary tumors in Charies River CD rats at
[ROC from 1875-1979 has been.submitted by the registrant and the number
of female rats bearing mammary tumors compared to the number of female
rats examined is 769/1528 (50.3%). The historical control data was
compared to the high-dose female rats using 2x2 contingency Chi-Square
analysis. A statistically significant increase (p = .0011) was seen in
the mammary adenomas and number of tumoring bearing rats in the T-III
females (1000 ppm).

Therefore it can be concluded that Propazine technical at dietary levels
of 1000 ppm was weakly oncogenic to female rats producing increased mammary.
gland tumors.
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The pathologist for the study nad difficulties in attributing these
"findings to administration cf propazine for the following reasons:

1} Most of the mammary glands in the rats in this study'{control and
treated) had some degree of hyperplastic change probably due to some
extent to the large number of pituitary tumors in the rats in this
study.

2} A high incidence of mammary gland tumors occurred in all groups of
female rats in this study. Instances of fifty-five percent, sixty-
two percent, sixty-four percent and as high as eighty-five percent
have been reported in Sprague-Dawley rats (Sher, Sanford P: 1972,
Tox. Appl. Pharmacol. 22: 562-588.

3) There was an absence of any significant increase in the number of
tumors in the mammary glands of maie rats or in any of the rats
sacrificed prior to twelve months on study.

4} A similar distribution and incidence of mammary gland tumors in the
control group and in Group III (100 ppm) demonstrated a lack of dosage-
related response.

Classification: Core-Minimum Data

3. Three-Generation Reproduction Study in Rats with Propazine Technical
{IRDC Report Neo. 382-010; August 10, 1979}

Test Material: Propazine technical; ARS No. 2046/7%6; Batch No. FL-
761357; 35 1DS.; white powder

Forty male (weighing from 121 to 175 gm) and 80 female (weighing from
36 to 148 gm) Charles River CD rats were initiated on this study.

The rats were evenly distributed among each of three treatment groups
and one control group (10 males/group and 20 females/group). Placement
of the rats was made so initial group mean body weights for esach sex
were similar. Littermates, by sex, were evenly distributed among the
groups.

Except during mating and through lactation, the rats were individually
housed in hanging wire-mesh cages. During the initial mating periods,
the rats were housed in units of one male and two females in plastic
boxes on ground corn-cob bedding.

During the second or third remating periods, some males were housed
with one female. Following the wating periods and during lactation,
the femalies were individually housed in plastic boxes on ground corn-
cob bedding and the males in hanging wires-mesh cages. Throughout the
span of this study, the rats were housed in a temperature-, humidity-
, and light- (12 hours on/off) controlled room. Tap water and the
control and test diets were available ad Tibitum.
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The study was initiated on September 7, 1376 and terminated with the last
sacrifice on July 3, 1978,

Propazine techrdcal was administered in the diet at fixed percentages to
achieve dosage levels of 3, 100 and 1000 ppm . Ten maie and 20 female
rats were initiated at each treatment level and one control group.

Shown below is the breeding schematic used in the study.

+

o
[Mate for Fla at | ' hh“‘-JNécr0psy after F1b weaning|
100 days of age |
Fla
[Discard after weaning|
Fly

|Select F1 parents after |
{weaning l

{Mate for F2a at 100 | F1 parentals

| days of age :/;;;}
Fa 4

IDiscard after weaning|

F2y

|SeTect F2 parentals arter |
|weaning ' !

[Mate for FT at ——— ?2 parantals

{100 days of agel : '
////, . |Discard after F3b weanling]
F3a

[Discard after weaning] F3b |Necropsy after weaning|

The control and treated rats were maintained on their respective diets
throughout the duration of the first generation (Fp). After 77 days of
treatment and at approximately one nundred days of age, the Fg parental .
rats were initially housed in units of one male and two females within

the same treatment group to produce the Fli litters. The rats were housed
together for a maximum of 21 days. The females were vaginally smeared
daily during this perjod until sperm or a copulatory plug was ohserved.
This finding was designated gestation day 0.
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[f no evidence of mating was observed after two astrous cycles (appproximately
ten days), those females were noused with a different male within the

same treatment graup for an additional 10 days. This orocedure was

repeated once. No more than three different males were used with each
femaie during the mating period. Just prior to expected parturition or

at the end of the maximum mating perfod, the rats were separated and
individually housed. The females were allowed to deliver. The day all

pups in a Titter were found was designated lactation day 0. During
lactation, the pups were counted, sexed and weighed at designated intervals.
At weaning,. the Fla pups were examined for external abnormalities,
sacrificed and discarded.

After weaning, the Fp parental females were allowed a minimum 10-day rest
period and then mated a second time to produce the Fip litters., The
mating procedure was identical to the F13 mating, except the females

were housed with different males within the same treatment group.

The rats were housed together for a maximum of 30 days. The females were
vaginally smeared daily during this period until sperm or a copulatory
plug was observed (gestation day 0).

If no evidence of mating was observed after two estrous cycies, those
females were housed with a different male within the same group for an
additional 10 days. This procedure was repeated once. No more than
three different males were used with each female during the mating period.

Just prior to expected parturition or at the conclusion of the maximum
mating period, the rats were separated and individually housed. The
females were allowed to detiver.

The day all pups in a litter were found was designated lactation day 0.
The Fip pups were counted, sexes and weighed on designated days during
lactation. After weaning, 10 male and 20 female Fin pups were selected
from 2ach group to comprise the second generation qu) parents. Also
after weaning and following approximately 33 weeks on test, all surviving
male from each group were sacrificed and necropsied. Any Fyp pups not
selected for study continuation and the remaining parental femaies were
sacrificed and discarded.

The Fq parental rats, selected from the Fyy litters, remained on their
respective contral or treated diets during the span of this generation.

At approximately 100 days of age, the parental rats were mated to produce
thae Fp, litters. The mating procedure was fdentical to the Fy5 mating

with avoidance of brother-sister matings. The rats were housed together
for a maximum of 30 days. Parental and pup observations conducted during
the gestation and lactation periods were identical to those employed for
the Fy5. At weaning, the Fpy pups were examined for external abnormalities,
sacrificed and discarded.
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Fallowing a minimum of 10 days after weaning, the Fy parental rats were
mated a second time in a2 manner identical to the Fin mating and avoiding
.brother-sister matings to produce the Fpp lTitters, The rats were housed
together for a maximum of 31 days. Parental and pup ohservations conducted
during the gestation and lactation periods were identical to those amployed
for the Fip. -

After weaning, 10 male and 20 female Fpn pups were selected from each

group to comprise the third generation {(F2} parents. Also after weaning,
all surviving male and 10 female F1 parental rats from each group were
sacrificed and necropsied. Any Fpp pups not selected for study continuation
and the remaining parental females were sacrificed and discarded.

The F» parental rats, selected from the Fpn litters, remained on their
respective control or treated diets until termination of the study.

At approximately 100 days of age, the parental rats were mated to produce
the Fay Titters. The mating procedure was identical to the Fy, mating
with avoidance of brother-sister matings. The rats were housed together
for a maximum of 31 days. Parental and pup observations conducted during
the gestation and lactation periods were identical to those employed for
the F13. At weaning, the Fq, pups were examined for external abnormalities,
sacrificed and discarded. Following a minimum of 10 days after weaning,
the Fo parental rats were mated a second time in a manner identical to

the Fip mating and avoiding brother-sister matings to produce the F3y
litters. The rats were housed together for a maximum of 30 days. Parental
and pup observations conducted during the gestation and Tactation periods
were identical to those employed for the Fip.

After weaning, 10 male and 10 female F3p pups were selected from each
group, sacrificed and necropsied. Also after weaning, all surviving
males and 10 female Fp parental rats from each group were sacrificed and
necropsied. The remaining parental females and F3p pups were sacrificed
and discarded.

The parental rats and pups were observed daily for signs of overt foxicity,
changes in general bDehavior and appearance and mortality. Detailed
observations, individual body weights and food consumption were recorded
on a weekly basis for the paremtal rats. Specific observations for the
reproduction aspects of the study included male and female fertility,
length of the gestation period, numers of male and female pups at weaning
and the viability, growth and survival of the pups through weaning. The
number of pups surviving at lactation days O, 5, 14 and 21 were recorded.
Litter size was reduced to 10 pups of equal sex ratia, if possible, on
day 5 of lactation. Individual pup body weights were recorded on day 21
of lactation.
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As mentioned previously, at intervals during the study, 10 male and 1Q
female Fp, Fy and F2 parental rats from each group were sacrificed with
carbon diaxide and necropsied. Ten male and 10 female rats from 2ach Jroup
from the F3p generation were also sacrificed at the conclusion of the
study. At necropsy, contents of the Zranium, thorax and abdomen were
examined in situ and after removal. Representative tissues from each rat
were collected and fixed with buffered 10% neutral formalin. ATl pups

and parental rats which died during the course of study were also
necropsied. Hematoxylin and eosin stained paraffin sections aof the
following tissues were prepared and eaxamined from rats in the control and
high dose group of the Fy, Fy and Fp parental rats and the F3p weanling rats:

adrenal gland peripheral nerve {sciatic)
bane marrow (sterum and femur) nituitary gland
brain (cerebrum, cerebellum, pons) orostate
Targe intestine (2 Tevels) salivary gland {parotid,
esophages sublingual, submaxillary) ' e
eye seminal vesicles :
heart small intestines (3 levels)
kidney spinal cord (3 levels)
[iver - _ spleen
Tymph node (cervical and mesenteric) stomach
mammary gland tastes
optic nerve . thyroid
gvary trachea
pancreas uUrinary bladder
parathyroid uterus
’ !u.ng

Organs underlined above were weighed at necraopsy.
Statistical analyses of the data were performed.
Results:

Na changes considered to be reiated to treatment of Propazine technical
were seen in parental rats in relation to the general behavior, appearance
or survival of the treated rats when compared to the controls, No
difference were seen between the pups in the control and treated groups
with respect to the general behavior, appearance or survival which was
considered treatment ralated. ‘Qifferences in the mean hody weights of

the parental rats receiving Propazine technical at dosage Tevels of 3 and
100 were not considered treatment related. At study week 63, mean body
weights of the Fp 100 ppm parental females were statistically significant
higher than the control females. This difference was not considered
treatment related. At the 1000 ppm treatment level, the parental mean

body weights of both the males and females were generally lower than the
control group throughout treatment of Propazine technical. Statistical
significance of these differences were not evident at all points of
analysis. At this treatment level, the mean body weights of the Fg

females at study weeks 10 and 33; the Fy males at study week 63, the Fy
females at study weeks 41 and 63 and the Fp females at study weeks 72 and
95 were statistically significantly lower than their respective control group.
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No treatment-related differencas were seen between the contraol and treated
gqroups with respect to male and female fertility, the length of the
gastation periods and the viability and survival of the pups through
weaning. The gestation survival index of the Fgp Titters in the 100 ppm
treatment group was statistically significant higher than the contral
group, but this difference was not considered a result of treatment. No
biclogically meaningful or statistical significant differences were seen
in the mean pup body weights of the litters at tactation day 21 in the 3
and 100 opm treatment groups when campared to the control itters. The
mean pup body weights of each of the six iitters productad (Fy;, Fip, F2z,
Fon, F23, F3p) at the 1000 ppm treatment level were consistently Tower than
the mean weights of the control pups. Statistical significance was noted
in all but the Fia litters at this treatment level.

No qross pathalagical lesions or abnormalities which are considered
compound-related were seen at necropsy in any Fg, F1, F2 parental rats or
Fip weanling rats which were sacrificed at termination or which died
during the course of study and were examined.

Statistiical analysis or organ weights showed the following significantly
different means in the treatment groups when compared with the control

groups. In the absence of any morphologic change, the biglogical
significance of these organ weight variations is unknown.
Dosage
Level _
Qrgan _ ppm Sex Weight Change B <
Fg_Generation
testes 1000 M reiative increase 0.0%
heart 1000 M relative increase 0.05
F1_Generation
liver 1000 M relative increase 0.05
heart 1000 M relative increase 0.05
F» Generation
liver 3 F relative decrease 0.05
1000 M absolute, relative decrease 0.01, Q.05
1000 F absolute decrease 0.05%
kidneys 1000 M absolute decrease 0.05%
tastes 1000 M relative increase Q.01
ovaries 100 F absolute, relative decrease .01, 4.0
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No microscopic morpholeqgical changss considered compound-related were
seen in the Fg, F1, Fp parantal rats or F3p weanling rats sacrificed at

termination.

Conclusion:

The NOEL for reproductive parameters in the study is 100 ppm. The LEL is
1000 ppm and the reproductive effect was suat1st1ca71y 319n1r1cant1y
reducged mean pup bhody weights in five of six litters.

Classification: Core-Guideline Data

TS-769:th:TOX/HED :WDykstra:6-8-81:#1
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Tox Chem No. Propazine 184

Study/Lab/Study #/Date

Teratalogy - rat;
Ciba-Geigy; #227642;
11/24/16

3 Generatioi repro-
duction- rat;

IRDC; #382-010:
08/10/79

5 Day dermal- rat

21 Day dermal- rabbit

28 Day feeding- rat

90-180 Day fdeding- rat

Material

Propazine tech

Tech
Batch#FL-76/357

Teach

80M (50%
aguaous
sotution)

Tech

50W

EPA
Accass
No.

070544

243356

ion

10/1/84

File Last Updated

. Resuits:
____lDsg, LCsqg, PIS, NOEL, LEL

Teratogenic NOEL > 600 mg/kg (HDT)
Fetotoxic LEL = 300 mg/kg
(decreased body weight)
Fetotoxic NOEL = 100 mg/kg
Maternal toxic LEL = 300 mg/kg
Maternal toxic NOEL = 100 mg/kg
Levels tested = 0, 30, 100, 300
and 600 mg/kg

Reproductive NOEL. = 100 ppm
Reproductive LEL = 1,000 ppm (HDT)
{reduced mean pup body weights)

Levels tested = 0, 3, 100 and 1000
ppm

No irritation effect noted at
140 mg/kg

Mild erythema, drying, desquamation
and thickenling of skin at the
application site

Levels testted = 1 gm/kg/day and

2 gm/kg/day

No pathological changes noted at
2900 mg/kg

Levels tested = 1250 and 2500 mg/kg
/day

Systemic NOEL < 2%0 mg/kg (LDT;
retardation in weight gain)

Levels tested = 0, 250, and 2500 mg
/kg/day

Page 1| of 5

Current Date

TOX

Category

-

CORE Grade/
Doc. No.

Supple-
mentary
QG459

Guidal ina
000575
Minimum
004542

001376

G01376

001376

001376
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Tox Chem No. Propazine 184

EPA
Accession Results: TOX CORE Grade/
Study/Lab/Study #/Date = Material = Mo. ___\Dsp, LCs0, PIS, NOEL, LEL Category Dec. No.
90 Day feeding- dog BOW Systemic NOEL = 200 ppm 0015376
Systemic LEL = 1000 ppm (HDT;
" body weight loss)
Levals tested = 0, 50, 200 and 1000
ppm
90 Day feeding~ rat 80w Systemic NOEL = 200 ppm 001376
Systemic LEL - 1,000 ppm (HDT;
body weight ftoss)
Levaels tested = 0O, 50, 200 and
1000 ppm
2 Year feeding/oncogenic} Tech 243350 Systemic NOEL = {00 ppm minimum
~ mice; IRDC; #382-004- § Batch # Systemic LEL = 3,000 ppm (HDT); 000574
Qa/24/80 FL-7613557 {increased focal myocardial Minimum
tibrosis, focal myocardial degen- 004542
aration.)
Oncogenic NOEL 3 3,000 ppm (HDT)
Levels tested = 0, 3, 100 and 3000
ppm in CD-1 strain,
2 Year teeding/oncogenlc| Tech 243355 Systemic NOEL = 100 ppm i nlmum
- rat; IRDC; #382-007; Batch # Systemic LEL = 1000 ppm (decreasc 0005745
04/28/80 F1-76157 in body weight) Minimum
004542
Oncogenic NOEL = 100 ppm
Oncogenic LEL = 1000 ppm (increase
in mammary tumors)
Levels tested = 0, 3, 100 and
' 1000 ppm
Metabolism- rat _AO:vﬁowwwﬂzm _annvﬁowwwﬂzm was recovered in 00t3 76
urine {(42.2%), feces (28%) and
salected tissues (blood, kidney

- ﬁm@m 2 of 5

1
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Propazine 184

]
RN

. Accession Results: TOX CORE Grade/

‘Study/Lab/Study #/Date Material . LDgp, LCsp, PIS, NOEL, LEL Category _ Doc. No.

| T |
Mutagenic, rec-assay | Propazine tech|070544 | Negative for mutagenicity but no | | Supple-
+ reversin assay; Muta- | ! | individual data on propazine was | | mentary
tion Research; 140; 1970| | | presented, | } 001450
y pp. 19-30 | | } | |

| J i | |
Acute oral LDgqg - | Tech | LDgg > 5 gm/kg | 1v | 001376
mice “ “ _ spasms, dypsnea and drowsiness “ "
Acute oral LDgy - | Tech | LD5p > 5 gm/kg | 1V |
rat _ I | _ | 001376

| | | | |
Acute dermal LDgg - | 80u | LD5p > 10.2 gm/kg (HOT) | 111 j 001376
rabbit | “ _ No skin irritation was noted “ |

| |
Acute inhalation LCgn - | 8OW | | LCsg >14 mg/L/4 hours { v | 001376
rat } {0.5% aqueous | | | |

| suspension) |} | | |

| | i |
Primary eye irritation -_ 800 Mildly irritating to the eyes I 001376
rabbit

] | | | |
Acute aerosol inhalation] BOM ] LCgD > 3.3 mg/L/1 hour } v | 001376
LCgo- rat [ | | l

| | | I {
Acute oral Lbgg- rat; | Triox Viguid | LD5p = 3.9 gm/kg | It | 001377
Std. 0i1 Co. of Catif. | Vegetation | Symptoms: lacrimation, soliration | ]

u killer “ n and ataxia “ “
Acute dermal LDgp- | Triox Viquid | | Lbgp > 5 gm/kg (single dose tested}} 1T | 001377
rabbit; } Vegetation i ] J: ]
Std. 011 Co. of Calif. __ Killer “ “ “
Primary eye irritation- | Triox liquid | | No corneal opacity or iritis was | 11t | 001377
rabbit; | vegetation | | noted. ] ]
Std. 01 Co. of Calif. | killer l . | |

I i l |

i | | |

i | } }

Page 3 of 5
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\ EPA
‘T Accession Results: T0X CORE Grade/
Study/Lab/Study #/Date Material No. D50, LCsg, PIS, MOEL, LEL : Category _ Doc. Na.
i T |
Primary dermal | Triox liquid | | PIS = 6.5/8.,0 Eschar and moderate | I | 001377
irritation- rabbit; | vegetation | | to severe edema. Irreversible | |
Std. Qi1 Co, of Calif. | killer “ n erythema, “ “
. |
Acute inhalatien LCgp- | Triox Hquid | | No gross pathological changes | | 001377
rat; | vegetation | | attributable to the test material | |
Std. 0i1 Co. of Calif. “ killer " “ “ “
Acute oral LDgy- rat; | Milocep | | LD5C = 4,811 mg/kg (male) | 111 j ainimum
IRDC; #382-0433 | (metolachior | | Lbgp = 2, 944 mg/kg (female) | | 001378
10/17/178 | 36.3% i | Symptoms: hypoactivity and ataxia | i
| Propazine | | . i i
} 18.7% } i j
| | | )
Acute dermal LDgg- rat; | Mitocep } LDgp > 5 gm/kg (single dose) | 1v } minimum
1RDC; #382-044; ] | mdmuwn to moderate irritation i | 001378
10/17/78 | | | } |
. I ] | | !
Primary eye irritation -} Milocep } Corneal opacity persisted through | 1 | minimum
rabbit; . ] | 7 days in unwashed eyes | ] 001378
IRDC; #382-045; _ [ _ _ _
10/17/78 | | | | !
| | | | |
Primary dermal irrita- | Milocep | | PIS = 2.0/8.0 | 111 | Minimum
tion - rabbit; IRDC; I | | ! | 001378
#382-046; 10/17/78 __ “ “ “ “
Acute inhatation LCsg - | Milocep | | LCyo > 20.8 mg/L | 1v | minimum
rat; IRDC; #382-047; | | I | | 001378
11/3/78 “ “ “ “ “
Acute oral LDgg- rat; | Propazine 90% [238806 | LDgg > 5gm/kg (HDT) [ IV | guideline
Stillmeadow;#1131-79; | | | | | 001379
05/09/79 “ “ “ “ |
|
Acute dermal LDgq - | Propazine 90% (238806 | LDgo > 2 gm/kg (HDT) i 11 | guideline
rabbit; Stillmeadow; | | | | | 061379
| | | | |

#1132-79; 5/9/79

Page 4 of 5
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Fropazine |84

. EPA
‘LT Accession Results: TOX CORE Grade/
Study/t ab/Study #/Date Material No. LDsp, LCsp, PIS, NOEL, LEL Category Doc. No.
. | { | [
Primary eye irritation -| Propazine 90% {238806 No corneal opacity - some | 111 | quideline
rabbit; Stillmeadow; | conjunctival trritation | | 001379
# 1134-79; 5/9/79 | “ “
]
Primary dermal Propazine 90% |238806 PIS = 3,94/8.0 - erythema, eschar, | 111 | quideline
irritation- rabbit; - and edema at al) sites with | | c_www
Stilimeadow; #1133-79; improvement noted by 72 hours. | |
05/09/79 | }
‘ | |

Acute inhalation LCgg - | Propazine 90% [238806 LCs0 > 2.1 mg/L/4 hours | TLI | winimum
rat; 1RDC; 6/29/79 | | 001379

| [

| |

J I

| |

i |

| |

| |

— i . . . — — i T S . ——— ——— ——v————

. A T TN S — — i Al e ———— — S——— —
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REFERENCE DOSES (RFDs) FOR ORAL EXPOSURE

Chemical: Propazine CAS #: 139-40-2
Caswell #: 184

Carcinogenicity: Preliminary evidence of oncogenicity in female rats (increased
incidence of mammory tumors) is under review.

Systemic Toxicity: See below.

Preparation Date: 3/20/87

Endpoint Experimental Doses UF ME RfD

------ L N A R I I A A I A N I I I R R R LR R R R I R R A N N I R N O N N N NN NN

IRDC (1980) 100 ppm (5 my/kg/day) 300 - 0.02 mg/kg/day
Systemic MOEL

2-Year Rat Feeding/

Oncogenicity Study
1000 ppm (50 mg/kg/day)

decrease in body Systemic LEL

weight

Conversion factor (rat): 1 ppm = 0.05 mg/kg/day

R I A R A I A A R B N R I R R R R A R I B RN I O A I B R B R I N A A R B A A O I B N I A A N R I BRI I O R AR B R Y

Endpoint and Experimental Doses:

2-Year Rat Feeding/Oncogenicity Study
IRDC
Report No. 382-007; April 28, 1980

Two hundred and sixty males and 260 female CD rats were selected randomly and
given 0, 3, 100, and 1000 ppm of propazine in their diets for 2 years. At 1000 ppm
there was a significant decrease in body weight in both sexes. There was an
significant increase in mammary tumors in females at 1000 ppm. The NOEL for Systemic
effects is 100 ppm (5 mg/kg/day).

IE RN RN L I R L N N R A A N N N N N N N N N R ]
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Uncertainty Factors (UFs):

An uncertainty factor of 100 was used to account for the inter— and intraspecies
differences. An additional UF was used to account for the fact that the data base on
chronic toxicity lacks an adequate second mammalian bicassy (e.g. a chronic feeding
study in the dog may yield a more sensitive toxicological endpoint. However, since the
90-day studies in rats and dogs do not show an order of magnitude of difference, an
additional 3-fold UF was considered appropriate.

Modifying Factors (MFs):
None

s e s et asaveaa LI R R I I I I I I A R I I R I A A N I I N A IR I I NI A S BN I B B A 2 I B R RN Y

Additional Comments:

Data Considered for Establishing the RfD

1) 2-Year Feeding/Oncogenic - Rat NOEL = 100 ppm (5 mg/kg/day), IEL = 1000 ppm (50
mg/kg/day) (decreased body weight); Oncogenic NOEL = 100 ppm, Oncogenic LEL =
1000 ppm {increase in mammary tumors); Core grade wminimum

2) 3-Generation Reproduction — Rat NOEL = 5 mg/kg, LEL = 50 mg/kg; reduced mean pup
body weight; Core grade minimum

3) Teratology - Rat Fetotoxic NOEL = 100 mg/kg, Fetotoxic LEL = 300 mg/kg; Maternal
toxic NOEL = 100 mg/kg, Maternal toxic LEL = 300 mg/kg; Core grade supplementary

4) 90-Day Feeding — Dog NOEL = 200 ppm {5 mg/kg/day), LEL = 1000 ppm (HDT)(25
wg/kg/day) (decreased body weight); No core grade

5) 90-Day Feeding - Rat Systemic NOEL = 200 ppm (10 mg/kg/day), Systemic LEL = 1000 ppm
(50 mg/kg/day) (HDT; body weight loss); No core grade

Data Gap{s)

1) Chronic Dog Feeding Study

2) Rabbit Teratology Study

Other Data Considered

1) 2-Year Feeding/Oncogenic - Mice NOEL = 15 mg/kg; LEL = 450 mg/kg; increased focal
myccardial fibrosis and focal myocardial degeneration; negative for

oncogenicity up to 450 mg/kyg; Core grade minimum

LI I R R A A I A N BT I Y 'Y L N R NI N NI N N A N N N ] « 5880 a LI R I R R N I I I I A R N B N A Y
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Confidence in the RED:
Study: Medium Data Base: Medium RED: Medium
The critical study appears to be of falr quality and is given a medium confidence

rating. Additional studies are supportive but since there are data gaps existing the
data base and RfD are given medium confidence ratings.

L A I R I A I N I I B I A I A A I I B U R I L B A B R A N I AR I S B BN BN B A I B R R I S I I B A B I B I B B B B

Documentation of RED and Review:

Registration Files

L A N R A RN NI A AN R I A AN B I IR IR A N I B B B B B R R A I A N N I RO B I A B I R R A I RS I R ]

Agency RfD Review: U.S. EPA Contact:

First Review: 9/29/86 Primary: William Dykstra FTS 557-7432
Second Review: 5/20/87

Verification Date: 5/20/87 Secondary: George Ghali FTS 557-7490
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REFERENCE DOSES (RFDs) FOR ORAL EXPOSURE b
/ /
Chemical: Propazine CAS #: 139-40~2 /

Caswell #: 184

Carcinogenicity: Preliminary evidence of oncogenicity in female rats (increased
incidence of mammory tumors) is under review.

Systemic Toxicity: See belaw.
Preparation Date: 6/27/86'
Endpoint Experimental Doses UF ME RED

(B A NREREEXELEERLERE NN RN NN NI NN IENNNENIN NN B NN NN NN NN NI NN I N IO IR B NI I BN

IRDC (1980) 3 ppm (0.15 mg/kg/day) ivo 1o 0.U0U15 mg/kg/day
Systemic NOEL

2-Year Rat Feeding/

Uncogenicity Study 100 ppm (5 mg/kg/day)
Systemic LEL

Decrease in body

weight

100 ppn  Oncogenic NCEL
increased in mammary 1000 ppm Oncogenic LEL
tumors

Conversion factor (rat): 1 ppm = 0.05 mg/kg/day

LRI B L BB A B BB Y B B B AL B L B L BE L BN B L DL R B B B BN B BN BN B BB YN N N BE 2R B B BN RE R N RN Y B BN ORY RE Y B RN B RY A B BN B B S B BE N SR B O N BRI R B R RN
Endpoint and Experimental Doses:

2-Year Rat Feeding/Oncogenicity Study
IREC
Report No. 382-007; April 28, 1980

Two hundred and sixty males and 260 female CD rats were selected randamiy and
given 0, 3, 100, and 1000 ppm of propazine in their diets for 2 years. All groups
generally showed a decrease in the rate of body weight gain with an increase in dosage
of the test substance. A significant decrease in body weights occurred between weeks
U through 104 for females at 100 ppm and 1000 ppm for males. There was an significant
increase in mammary tumors in females at 1UU0 ppm. The NUEL for Systemic effects
is 3.0 ppm (0.15 mg/kg/day).

L R N N N N N N N N N R R R N S
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Uncertainty Factors (UFs):

Based on a chronic exposure study, an uncertainty factor of 100 was used to
account for the inter- and intraspecies differences.

Modifying Factors (MFs):
An additional MF of 10 was used to account for the fact that the data base on

chronic toxicity 1s incomplete and, therefore, the most sensitive toxicological
andpolnt can not be established.

[N E RN NN RN AN ENERNENENENEREENEERENENE NI RN NN NN RN NN NI NI NN AN N N I I I I I I B I R I O I )

Additional Commentss

Data Considered for Establishing the RED

1) 2-Year Feeding/Oncogenic — Rat (NOEL = 0.15 mg/kg, LEL
welght; Oncogenic NOEL = 100 ppm, Oncogenic LEL
mamnary tumors); mindmaam)

5 mg/kg; decreased body
1000 ppm {increase in

2) 3-Generation Reproduction - Rat (NOEL = 5 mg/kg, LEL = 50 mg/kg; reduced mean pup
body weight; minimum)

3) Teratology - Rat (Fetotoxic NOEL = 100 mg/kg, Fetotoxic LEL = 300 mg/kg; Maternal
toxic NOEL = 100 mg/kg, Maternal toxic LEL = 300 mg/kg; supplementary)

4) 90-Day Feeding‘— Dog {NOEL = 200 ppm (5 mg/kg/day), LEL = 1000 ppm (HDT) (25
mg/kg/day) (decreased body weight); no core grade)

Data Gap(s)

1) Chronic Dog Feeding Study

2) Rat Teratology Study

3) Rabbit Teratology Study

Other Data Considered

1) Z2-Year Feeding/Oncogenic - Mice (NOEL = 15 mg/kg; LEL = 450 mg/kg; increased focal

myocardial fibrosis and focal myocardial degeneration; negative for
oncogenicity up to 450 mg/kg; minimum)

I ERENNERNNEENEERNEREEEEEENERERNENRNEEREEE I IS E NI RN NN NI I SIS NN NI RN SN N N R RN N SN RS S B
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Confidence in the RfD:
Study: Medium Data Base: Medium RED: Medium
The critical study. appears to be of fair quality and is given a medium confidence

rating. Additional studies are supportive but since there are data gaps existing the
RfD 1s given a medium confidence rating.

S et B eI et e s bt At AE A AL LR AR et E Lt e bbb dbat s Attt stobetsrttabonnataiose

Documentaticn of RED and Review:

Registration Files
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Agency RED Review: U.S. EPA Contact:

First Review: Primary: William Dykstra FIS 557-7481
Second Review:

Verification Date: Secondary: George Ghali FTS 557-4382
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e

REFERENCE DOSES (RFDs) FOR ORAL EXPOSURE /. ?ﬁvﬂmf
Chemical: Propazine CAS #: 139-~40-2 {DJ
Caswell #: 184 S’LLU( go-&.m,g-{‘

Carcinogenicity: Preliminary evidence of oncogenicity in female rats (1{;{ réé/ éj?’
incidence of mammory tumors) is under review. ; Q -

Systemic Toxicity: See below.

Preparation Date: 6/27/86

Endpoint Experimental Doses ur MF RED

Qtl..l.olo.o.ll'l.olo.‘..t‘.lo.ao..o‘lo.‘..l.'l-.t..0‘...Dinnocolocmono.0.'!01.!...

A

IRDC (1980) 100 ppm (5 mg/kg/day) 00 W _ONeE=mgrgrday
Systemic NOEL

2-Year Rat Feeding/

Oncogenicity Study
1000 ppm (50 mg/kg/day)

decrease in bcady Systemic LEL

weight

Conversion factor (rat}: 1 ppm = 0.05 mg/kg/day

Endpoint and Experimental Doses:

Z2=Year Rat Feedmg/Oncogenlclty Study
" IRDC
Report No. 382~007; April 28, 1980

Two hundred and sixty males and 260 female CD rats were selected randomly and
given 0, 3, 100, and 1000 ppm of propazine in their diets for 2 years. At 1000 ppm
there was a significant decrease in body weight in both sexes. There was an
significant increase in mammary tumors in females at 1000 ppm. The NOEL for Systemic
effects is 100 ppm (5 mg/kg/day).

LRI I O B B R BV RN A B RE R U BN N B RN R A A B B NN B I B R BN R NE R BN RN AT Y R NECN B N B R BN B N B RN BN N IR BN I B B Y B B BE BRI IR R A R BB L BN N
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Uncertainty Factors (UFs):

Based on a chronic exposure study, an uncertainty factor of 100 was used to
account for the inter— and intraspecies differences.

LELIE LB B BN B I I S B BN R BB L IR B B L B N BN L BB B BB B B AL B B I BN B BB U R BB BN A BN BN O B B R R R R RN R RN IR B I R R R R N

Modifying Factors (MFs): -
An additional [M# of M was used to account for the fact that the data base on
chronic toxicity is incamplete and a chronic feeding study in the dog may yield a more

sensitive toxicological endpoint, hawten, Ao flic 40-Aeay Pcpin fw b ez
doys iy Ak glont @ .ﬁ{ufbmﬁ Tpecier Uffcar aq fofia UF Lo o

l.CI4l.o..'l.!'..l.!l.'lo.l [ A NN ENEN SN RN ERNESAEERENERNENNNNESENEYF NI NN SN NI R I N NN I I N Y

[/ T A
VECZ‘G-,Ql’ Mh?&

&

Additional Cocrmments:

Data Considered for Establishing the RfD ' -

1) 2-Year Feeding/Oncogenic - Rat (NOEL = 100 ppm (5_fng/kg/day), LEL = 1000 ppm (50
mg/kg/day) (decreased body weight); Oncogenic NOEL = 100 ppm, Oncogenic LEL =
1000 ppm {increase in mammary tumors); minimum)
<

2} 3-Generation Reproduction - Rat (NOEL i.f;:mg/kg, LEL = 50 mg/kg; reduced mean pup
body weight; minimum) g

3) Teratology — Rat (Fetotoxic NOEL = 100 mg/kg, Fetotoxic LEL = 300 mg/kg:; Maternal
toxic NOEL = 100 mg/kg, Maternal toxic LEL = 300 mg/kg; supplementary)

™

o
4) 90-Day Feeding - Dog (NOEL = 200 ppm/ (5 mg/kg/day), LEL = 1000 ppm (HDT)(25
mg/kg/day ) {decreased body wei : no core grade)

kDat:a. Gap(s) 7 /“/2&0/%#’ {o ’“7/6’/%?
1) Chronic Dog Feeding Study |

3) Rabbit Teratology Study

Other Data Considered
1) 2-Year Feeding/Oncogenic -~ Mice {(NCEL = 15 mg/kg; LEL = 450 mg/kg; increased focal

myocardial fibrosis and focal myocardial degeneration; negative for
oncogenicity up to 450 mg/kg: minimum)

RN N NN N N NN NN N N RN SN NN LR RSN RN NN EENESEN]
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Confidence in the RED:
Study: Medium Data Base: Medium RfD: Medium
The critical study appears to be of fair gquality and is given a medium confidence

rating. Additional studies are supportive but since there are data gaps existing the
RED is given a medium confidence rating.

LRI I BB B I SN B B I B I B RE N R N N R S N LI B R B O N R N RN R T I R RN B N RN IR AT IR NN SR Y A O BB O R N AN )

Documentation of RED and Review:

Registration Files

IR RN NN AN N NI AR NI I NI BRI I O N B B B B I R I B I B I B NN BT B BN R B A B NN BRI N )

Agency RfD Review: U.S. EPA Contact:

First Review: 8/19/86 Primary: William Dykstra FTS 557-7491
Second Review: 9/29/86

Verification Date: 8/29/86 Secondary: George Ghali FIS 557-4382
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REFERENCE DUSES (RFDs) FOR URAL EXPOSURE e
L et
Chemicals Propazine CAS #: iSB-‘LU-Z Srws— o (fe 2
Caswell #: 184 :
Carcinogenicity: Preliminary evidence of oncogenicity in female rats (increased
incidence of mammory tumcrs) is under review.
Systemic Toxicity: See below.
Preparation Date: 6/27/86
Endpoint Experimental Doses UF MF RfD
o fl
IRDC (1980) 3 pgi/o 15 ﬂg/jkg/day 100 10 0.UVe#s mg/kg/day
emJ:c D@’OEL

2~-Year Rat Feeding/

Oncogenicity Study /100 pgn (5 mg/kg/day)

. % Systemc ‘LEL

{T;@ncrease in body A
weight

Conversion factor {(rat): 1 ppm = U.U5 mg/kg/day

LR N R RN NN NN N RN NS RN N N N SR R LRI B LI RY A BE O I  B A  BE A BN B N R Y BT B O B O R R S

kngpoint and Experimental Doses:

2-Year Rat Peeding/Oncogenicity sStudy
IRDC
Report No. 382-007; April 28, 1980

Two hundred and sixty males and 260 female CD rats were selected randamly and
given 0, 3, 100, and 1000 ppm of propazine in their-diets for 2 years. All groups
generally showed a decrease in the rate c&ta(ﬁﬁe&:ight gain with an increase in dosage
of the test substance. A significant deCrease in body weignhts occurred between weeks
0 through 104 for females at 10U ppm and 1000 ppm for males. There was an significant
increase in mammary tumors in females at 1000 ppm., The NOEL for Systemic effects
is 3.0 ppm (0.15 mg/kg/day);‘, - /\: e T ’

’ L Aﬁf,fc,f_f G e

---ll'-.l...c.ln.n-o--p’{tococ-l..ltl.l.l....t.nll.l.l.‘.!nnoluci.!O.t.t../t/i'll‘--oll-o
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Uncertainty Factors (UFs):

Based on a chronic exposure study, an uncertainty factor of 100 was used to
account for the inter- and intraspecies differences.

Modifying Factors (MFs):

An additional MF of 10 was used to account for the fact that the data base on
chronic toxicity is incomplete and, therefore, the most sensitive toxicological
endpoint can not be established.

I EEEEERRENE NN NN NI NI N NN I I I A I N AN B N IR R I B A I B IR B B AR B RN BN B IR Y AR N N A AR R R R A )

Bdditional Comments:

Data Considered for Establishing the RfD

1) 2-Year Feeding/Oncogenic - Rat (NOEL = 0.15 mg/kg, LEL
weight; Oncogenic NOEL = 100 ppm, Oncogenic LEL
mammary tumors); minimum)

5 mg/kg; decreased body
1000 ppm (increase in

2) 3-Generation Reproduction - Rat (NOEL = 5 mg/kg, LEL = 50 mg/kg; reduced mean pup
body weight; minimum)

3) Teratology =~ Rat (Fetotoxic NCEL = 100 mg/kg, Fetotoxic LEL = 300 mg/kg; Maternal
toxic NOEL = 100 mg/kg, Maternal toxic LEL = 300 mg/kg: supplementary)

4) 90-Day Feeding - Dog (NOEL = 200 ppm (5 mg/kg/day), LEL = 1000 ppm (HDT)}(25
mg/kg/day ) (decreased body weight); no core grade)

Data Gap(s)

1)} Chronic bDog Feeding Study

2) Rat Teratology Study

3) Rabbit Teratology Study

Other Data Considered

1) 2-Year Feeding/Oncogenic -~ Mice (NOEL = 15 mg/kgs LEL = 450 mg/kg; increased focal

myocardial fibrosis and focal myocardial degeneration; negative for
oncogenicity up to 450 mg/kg: minimum)

(AN R RN N R ARl N NN RN N RN NN N N N R R R R R R T E Y
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P L N N I R R N N N N R R R R R N T T

Confidence in the RED:

Study: Medium Data Base: Medium RfD: Medium
The critical study appears to be of fair quality and is given a medium confidence

rating. Additicnal studies are supportive but since there are data gaps existing the
RfD is given a medium confidence rating.

o+

P PSP e PRI SI FA RS H R PRSI AN PP E PR AR E P B Y ST S A AR VLU SIS A BRI EAS AR

Documentation of RED and Review:

Registration Files

LR N A N A A N N N N N N SRR IR N A AR I R A I I R B R R I R A R A R R R R I A N SN I I B A

Agency RfD Review: ‘ U.S. EPA Contact:

First Review: Primary: William Dykstra FTS 557-7491
Second Review:

Verification Date: Secondary: George Ghali FTS 557-4382
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APPERDIX 52
PROPAZINE GUIDANCE LEVEL

1.0 CHEMICAL IDENTIFICATION

&

Common Name: Propazine
Chemical Name: 1,3,5-Triazine-2,4~diamine, 6-chloro-N,N'-bis(1~

methylethyl)~
Synonyms: Geigy 30,028; Gesamil; Milogard; Plantulin;

Primatol P; Propasin; Prozinex
CAS Number: 139-40-2
Chemical Structure:

L
AN
N 12"

|
I
(CRACHTS N = i -c- (k)

2.0 PHYSICOCHEMICAL PROPERTIES

Physical State: Colorless crystals (Meister 1983).
Solubility (Water): 8.6 mg/L (20°C) (Meister 1983).
Stability (Water): Stable in neutral, glightly acid, or

alkaline media, but is hydrolyzed by
stronger acids and alkalis (Hayes 1982).

Melting point: | 212-214°C (Meister 1983).
Boiling point: No value available,
Density: No value available,
Vapor pressure: 2.9 X 10_8 mm Hg at 20°C (TDB 1985).
Log Kow: ~1.21 (calculated; CHEMLAB 1985),.
Henry's Law constant: No value available.
Activated carbon adsorption: No information available.
3.0 TUSES

Selective preemergence and preplant herbicide used for the control of most

annual broadleaf weeds and annual grasses in milo and sweet sorghum (Meister
1983).

(7/19/85)
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4.0 CHEMICAL FATE

4,1 Environmental Fate

Propazine is more readily adsorbed on soils containing high clay and organic
matter content (TDB 1985). Adsorption is not irreversible and desorption will
occur readily, depending on temperature, moisture, and pH (TDB 1985).
Microorganisms affect the rate of propazine degradation via influencing
hydroxylation and dealkylation (TDB 1985).

4.2 Pharmacokinetics

Propazine 1s readily absorbed from the gastrointestinal tract and is primarily
excreted in the urine (TDB 1985). In animals, the dominant metabolic reaction
is N-dealkylation (NAS 1977).

5.0 HEALTH EFFECTS IN HUMANS

5.1 Summary

Contact dermatitis was reported in workers involved in Propazine manufacutre
(Hayes 1983).

5.2 Key OPP Studies

None identified.

6.0 HEALTH EFFECTS IN ANIMALS

6.1 Summary

Reinhardt. and Brittelli (1981) reported the following acute toxicity values
for propazine: mouse oral LD50, 5000 mg/kg; rat oral LD50, >5000 mg/kg;
rabbit dermal LD50, >10,200 mg/kg. RTECS (1985) reported the acute oral LD50
in the rat, mouse, and guinea pig as 3840, 3180, and 1200 mg/kg, respectively.

Propazine at 250 mg/kg for 130 days produced no gross signs of toxicity or
pathologic changes (species not specified) (WSSA 1974).

In 2 90-day feeding study, no signs of toxicity were observed in beagle dogs
receiving 50, 200, or 1000 ppm (1.25, 5, or 25 mg/kg/day) of propazine 80w
(TDE 1985).

Mice fed propazine for 80 weeks at 46.4 mg/kg/day displayed a 5.7% incidence
of hepatomas (4.2% in controls) (Imnnes et al. 1969).

(7/19/85)
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6.2 Key OPP Studies (File Last Updated 10-1-84)

Reference .
(OPP Accession Number) Brief Description

Ciba—-Geigy 1976%%* Teratology - rat
(ACC. NO. 070544) Teratogenic NOEL > 600 mg/kg (HDT);
- Fetotoxic LEL = 300 mg/kg (decreased body weight);
Fetotoxic NOEL = 100 mg/kg;
Maternal toxic LEL = 300 mg/kg;
Maternal toxic NOEL = 100 mg/kg;
Levels tested: 0, 30, 100, 300, and 600 mg/kg.

IRDC 1979%* 3-Generation Reproduction - rat

(ACC. NO. 243356) Reproductive NOEL = 100 ppm (5 mg/kg/day);
Reproductive LEL = 1000 ppm (50 mg/kg/day; HDT)
(reduced mean pup body weights);
Levels tested: 0, 3, 100, and 1000 ppm (O, 0.15, and
50 mg/kg/day).

Not stated** 90-to-180-Day Feeding - rat
Systemic NOEL < 250 mg/kg (LDT) (retardatiom in
weight gain);
Levels tested: 0, 250, and 2500 mg/kg/day.

Not stated** 90-Day Feeding — dog
Systemic NOEL = 200 ppm (5 mg/kg/day);
Systemic LEL = 1000 ppm (25 mg/kg/day; HDT) (body
weight loss);
Levels tested: 0, 50, 200, and 1000 ppm (O, 1.25, 5,
and 25 mg/kg/day).

Not stated** 90-Day Feeding - rat
Systemic NOEL = 200 ppm (10 mg/kg/day):
Systemic LEL = 1000 ppm (50 mg/kg/day; HDT) (body
weight loss);
Levels tested: 0, 50, 200, and 1000 ppm (0, 2.5, 10,
and 50 mg/kg/day).

IRDC 1980% 2-Year Feeding/Oncogenic - rat

(ACC. NO. 243350) Systemic NOEL = 1000 ppm (50 mg/kg/day);
Systemic LEL = 3000 ppm (150 mg/kg/day; HDT)
{increased focal myocardial fibrosis, focal
myocardial degeneration);
Oncogenic NOEL > 3000 ppm (HDT):
Levels tested: 0, 3, 100, and 3000 ppm (0, 0.15, 5,
and 150 mg/kg/day).

* Study determined by OPP to be valid for regulatory purposes.

*%  Validity of study not reported in OFP file, or study considered by OPP
to be dinsufficient for regulatory purposes.

(7/19/85)
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Reference ‘
{OPP Accession Number) Brief Description
IRDC* 2-Year Fgeding/Oncogenic -~ rat
(ACC. NO. 243353) Systemic NOEL < 3 ppm (lowest dose tested;

significant decrease in body weight in both male and
female rats);

Oncogenic NOEL = 100 ppm (5 mg/kg/day);

Oncogenic LEL = 1000 ppm (50 mg/kg/day; increase in
mammary tumors);

Levels tested: 0, 3, 100, and 1000 ppm (0, 0,15, 5,
and 50 mg/kg/day).

7.0 EXISTING CRITERIA AND GUIDELINES

Organization Guidance Level Rationale
Type Value
Long-Term:
NAS ADI 0.0464 mg/kg/ Based on a NOAEL of 46.4
day mg/kg/day identified in an

80-week feeding study in mice
(Innes et al., 1969) and an
uncertainty factor of 1,000
(NAS 1977).

KAS Suggested— 0.32 mg/L Based on ADI of (.0464
No-Adverse- mg/kg/day; 70 kg adult
Effect- consuming 2 L/day; and a
Level source contribution factor of

207 (NAS 1977).

8.0 TREATMENT

No information on treatment processes for this compound were available. Refer
to Section 2.0 for physical and chemical properties that may affect treatment
processes.

9.0 REFERENCES
CHEMLAB. 1985. The Chemical Information System, CIS, Inc.

Hayes WJ., 1982, Pesticides studied in man. Baltimore, MD: Williams and
Wilkins.

Innes JRM, Viland MG, Valerio L, et al, 1969. Biocassay of pesticides and
industrial chemicals for tumorigenicity in mice. A preliminary note. J. Nat.
Cancer Inst. 42:1101-1114. Cited in: NAS. 1977. HNational Academy of

Sciences. Drinking Water and Health. Washington, DC: National Academy of
Sciences.

% Study determined by OFP to be valid for regulatory purposes.

(7/19/85)
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Meister R, ed., 1983. Farm chemicals handbook. Willoughby, OH: Meister
Publishing Company. )

NAS. 1977.7 National Academy of Sciences. Drinking water and health.
Washington, DC: National Academy Press.

Reinhardt CF, Brittelli MR. 1981. Heterocyclic and miscellaneous nitrogen
compounds. In: Clayton GD, Clayton FE, eds. 1981. Patty's industrial
hygiene and toxicology. 3rd revised ed. New York: John Wiley and Sons.

RTECS. 1985. National Institute for Occupational Safety and Health.
Registry of Toxic Effects of Chemical Substances. National Library of
Medicine Online File.

TDB. 1985. Toxicology Data Bank. MEDLARS I1. National Library of
Medicine's National Interactive Retrieval Service.

WSSA, 1983. Weed Society of America. Herbicide Handbook. Champaign, IL:
Weed Society of America.

(7/19/85)
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oEPA HEALTH ADVISORY SUMMARY

Propazine

What is a Health Advisory?

Health Advisories are guidance documents issued by the U.S. Environmental Protection
Agency to assist federal, state, and local officials in responding to drinking water
contamination. The Health Advisories contain information on health risks and treatment
technologies, and specify levels of chemical concentrations in water that are acceptable for
drinking. In preparing Hezlth Advisories, EPA reviews available human data and
experimenta! animal studies in evaluating potential human health effects. The Health
Advisories are updated as new information becomes available. This summary presents key
highlights from the Health Advisory for Propazine.

What is Propazine?

Propazine, also known as Gesomil®, Milogard®, or Primatol P®, is a herbicide used for the
control of annual broadleaf weeds and annual grasses in sorghum.

What Health Effects Might Be Caused by Propazine in My Water?

Non-Cancer Effects. EPA has set a Lifetime Health Advisory level for Propazine in
drinking water at 10 micrograms per Hter*. This level includes a margin of safety to
protect human health and should be regarded as a guideline. EPA believes that water
containing Propazine at or below this level is acceptable for drinking every day over the
course of one’s lifetime, and does not pose any health concerns.

However, consuming Propazine at high levels well above the Lifetime Health Advisory
level over a long period of time has been shown to result in decreased fetal weight gain
and delayed fetal bone development in animal studies.

Cancer Risk. Propazine is considered by EPA to be a possible human carcinogen (cancer
causing agent). There is limited or uncertain information indicating that Propazine causes
cancer in animals receiving high doses of the chemical over the course of their lifetimes.
Because Propazine in drinking water may possibly increase the risk of cancer in humaas,
the Lifetime Health Advisory includes an additional margin of safety.

* Micrograms per liter are the units of measurement for contaminants in waler, equivalent to parts
per billion.
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What Actions Should I Take?

Your first step should be to get the advice of your state or county health officials. Other
experts in your state environmental agency or agriculture department may also be helpful
to you.

These people are likely to recommend that you retest your well to get an accurate overall
picture of the water quality. Seasonal precipitation changes and changes in pesticide use
can cause wide variations in the amount of pesticides found in your well.

Upon retesting, if Propazine is detected in your drinking well at or below 10 micrograms
per liter, you should continue to retest your well periodically. Your state or county health
officials can refer you to approved testing services, advise you on the cost of testing, and
recommend how often you should retest.

If Propazine is detected in your water and confirmed by retesting at a level above 10
micrograms per liter, once again consult your state or county health officials. They may
advise you to continue periodic retesting, or in some cases, to use an alternative drinking
water supply (such as bottled water) or dig a new or deeper well. At present, EPA has no
information on the effectiveness of treatment technologies in removing Propazine from
water, although activated carbon adsogption and reverse osmosis may be effective.

Where Can I Get More Information?

In addition to your state and county experts, EPA has two toll-free lines you can call. For
further information on drinking water quality, treatment technologies, and EPA’s Health
Advisories, please contact EPA’s toll-free Safe Drinking Water Hotline, Monday thru Friday,
8:30 AM. to 4:30 P.M. ES.T. at 1-800-426-4791.

Additional information on the health effects of pesticides is available from the National
Pesticide Telecommunications Network, toli-free, 24 hours a day, 1-800-858-7378.

January 1989
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I.

August, 1988

PROPAZINE
Health Advisory

Office of Drinking Water
U.S. Environmental Protection Agency

INTRODUCTION

The Health Advisory (HA} Program, sponsored by the Office of Drinking
Water (ODW), provides information on the health effects, analytical method-
olegy and treatment technology that would be useful in dealing with the
contamination of drinking water. Health Advisories describe nonregulatory
concentrations of drinking water contaminants at which adverse health effects
would not be anticipated to occur over specific exposure durations. Health
Advisories contain a margin of safety to protect sensitive members of the

~ population.

Health Advisories serve as informal technical guidance to assist Federal,
State and local officials responsible for protecting public health when

.emergency spills or contamination situations occur. They are not to be

construed as legally enforceable Federal standards. The Has are subject to
change as new information becomes available.

Health Advisories are developed for one—day, ten-day, longer-term
(approximately 7 years, or 10% of an individual's lifetime) and lifetime
exposures based on data describing noncarcinogenic end points of toxicity.
For those substances that are known or probable human carcinogens, according
to the Agency classification scheme (Group A or B), Lifetime HAs are not
recommended. The chemical concentration values for Group A or B carcinogens
are correlated with carcinogenic risk estimates by employing a cancer potency
{unit risk) value together with assumptions for lifetime exposure and the
consumption of drinking water. The cancer unit risk is usually derived from
the linear multistage medel with 95% upper confidence limits. This provides
a low-dose estimate of cancer risk to humans that is considered unlikely to
Pose a carcinogenic risk in excess of the stated values. Excess cancer risk
estimates may also be calculated using the one-hit, Weibull, logit or probit
models. There is no current understanding of tne biological mechanisms
involved in cancer to suggest that any one of these models is able to predict
risk more accurately than another. Because each model is based on differing
assumptions, the estimates that are derived can differ by several orders of
magnitude.
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II. GENERAL INFCORMATION AND PROPERTIES

CAS No. 139-40-2

Structural Formula

(o]
PN

H N H
) !
(CHJ)zC‘?*\NJ\'f-é(CH’)’
H H

6-Chloro-N,N'-bis(1-methylethyl)—1-3,5-triazine~2,4-diamine

~

Synonyms

Geigy 30,028; Gesomil; Milogard; Plantulin; Primatol P; Propasin;
Prozinex {Meister, 1983}.

Uses
Selective preemergence and preplant herbicide used for the control of
most annual broadleaf weeds and annual grasses in milo and sweet

sorghum (Meister, 1983},

Properties (Meister, 1983; IPC, 1984; CHEMIAB, 19885; TDB, 1985)

Chemical Formula. CgHygNsCl
Molecular Weight 230,089 _
Physical State (25°C; Ceolorless crystals
Boiling Point o
Melting Point 212 to 214°C
Density -
Vapor Pressure (20°C) 2.9 x 10~8 mm Hg
Water Solubility {(29°C) 8.6 mg/L
Octanol/Water Partition - =121

Coefficient

Taste Threshold -

Odor Thresheold -
Conversion Factor -

Qgccurrence

® Propazine has been found in 33 of 1,097 surface water samples
analyzed and in 15 of 906 ground water samples (STORET, 1988).
Samples were c¢ollected at 244 surface water locations and 667 ground
water locations. The 85th percentile of all non-zero samples was
2.3 ug/L in surface water and 0.2 ug/L in ground water sources. The
maximum concentration found was 13 ug/L in surface water and 300 ug/L
in ground water. Propazine was found in five States in surface water
and in four States in ground water. This information is provided/to
give a general impressiocn of the occurrence of this chemical in
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ground and surface waters as reported in the STORET database. The
individual data points retrieved were used as they came from STORET
and have not been confirmed as to their vaiidity. STORET data is
often not valid when individual numbers are used out of the context
of the entire sampling regime, as they are here. Therefore, this
information can only be used to form an impression of the intensity
and location of sampling for a particular chemical.

° Propazine was detected in ground water in California at trace levels
((0-1 Ppb) (U-S-GOS¢( 1985)-

Environmental Fate

The following data were submitted by Ciba-Geigy and reviewed by the Agency
(U.8. EPA, 1987): o

® Hydrolysis studies show propazine to be resistant to hydrolysis.
After 28 days, at pH 5, 60% remains; at pH 7, 92% remains; and at pH 9
100% remains. Hydroxypropazine (2-hydroxy=-4,6«bis-isopropylamino)-g=
triazine) is the hydrolysis product.

° Propazine at 2.5 ppm in agueous solution was exposed to natural
sunlight for 17 days. In that time, 5% degraded to hydroxy-propazine.

? Under aercbic conditions, 10 ppm propazine was applied to a loamy
sanéd (German) soil with 2.2% organic carbon. The soil was incubated
at 25°C in the dark and kept at 70% of field capacity. Propazine
degraded with a half-life of 15 weeks. Hydroxypropazine was the
major degradate from aerobic soil metabolism; its concentration
increased from 14% at 12 weeks to a maximum of 31% after 52 weeks of

incubaticn. Trapped volatiles identified as CO2 accounted for 1% of
the applied propazine after 52 weeks. Bound residues increased up to

35% after 12 weeks of incubation.
¢ Under anaerobic conditions, further degradation of propazine was slight.

° Freundlich soilw-water partition coefficient {(Kd) values for propazine
and hydroxypropazine were determined for four soils: a sand loam
(0.7% OM), a sand loam (1.4% OM), a loam soil (2.9% OM) and a clay
loam (8.3% OM). The Xd values were: 0.34, 1.13, 2.69 and 3.19,

_respectively, for propazine. On the same four soils the Kd values
for hydroxypropazine were: 1.13, 2.94, 31.8 and 10.6, respectively.
All Kd values have units cf ml/gm.

¢ Ieaching studies for propazine performed on four scoils under worst-case
conditions (30-cm columns leached with 20 inches of water) for
propazine indicate propazine's mobility in soil-water systems. In a
ioamy sand (0.7% OM), a sandy loam (1.4% OM), & loam (1.7% OM), and a
silt loam {(2.4% OM), 82.5%, 18%, 6%.5%, and 23.6% leached,; respectively.

In column studies using aged propazine, degradation products leached
from a loamy sand soil with 2.2% OM. About 25% of the aged propazine
added to the coclumns leached. In a loam soil with 3.6% OM, <0.05% of
the aged propazine added to the columns leached.
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In field dissipation studies, propazine was found at 18 inches the
deepest depth in the soil sampled. Hydroxypropazine was found at
all depths and sites up to 3 years after application. Field half-
lives for propazine were 5 to 33 weeks in the 0~ to 6-inch depth,
and 17 to 51 weeks at the 6 to 12 inch depth.

III. PHARMACOKINETICS

Absorption

Bakke et al. (1967} administered single oral doses of ring-labeled
14Cc-propazine to Sprague-Dawley rats. After 72 hours, about 23% of
the label was recovered in the feces and about 66% was excreted in
the urine. This indicates that gastrointestinal absorption was at
least 77% complete.

Distribution

Bakke et al. (1967) administered ring-labeled 14C-propazine (41 to

56 mg/kg) to rats by gastric intdbation. Radiocactivity in a variety

of tissues was observed to decrease from an average of 46.7 ppm 2 days
posttreatment to 22.3 ppm after 8 days. Radicactivity was detected

in the lung (30 ppm), spleen (25 ppm) heart {27 ppm), kidney (17 ppm)
and brain (13 ppm) for up to 8 days. After 12 days; the only detectable
guantities were in hide and hair (3.35% of administered dose}, viscera
(0.1%) and carcass (2.22%).

Metabolism

Eighteen metabolites of propazine have been identified in the urine of
rats given single oral doses of 14C—pr0pazine (Bakke et al., 1267).

No other details were provided. Based on metabolites found in urine,

Bakke et al. {1967) reported that dealkylation is one reaction in the

metabolism of propazzine. No other details were provided.

Excretion

® Bakke et al. (1967} administered single oral doses of 14c-ring~labeled
propazine to rats. Most of the radioactivity was excreted in the
urine (65.8%) and feces (23%) within 72 hours., Excretion of propazine
and/or metabolites was most rapid during the first 24 hours after
administration, decreasing to smaller amounts at 72 hours.

IV. HEALTH EFFECTS

Humans
¢ Contact dermatitis was reported in workers involved in propazine

manufacturing (Hayes, 1982). No other information on the health

effects of propazine in humans was found in the available literature.
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Animals

Short-term Exposure

® The reported acute oral LDgp values for propazine (purity not specified)
were >5,000 mg/kg in mice (Stenger and Kindlex, 1963b) and 1,200 mg/kg in
guinea pigs (NIOSH, 1987).

° Stenger and Kindler (1963a) reported that dietary administration of
propazine (purity not specified) to rats {five/sex/dose) at doses of
1,250 or 2,500 mg/kg for 4 weeks resulted in a decrease in body
weight, but there were no pathological alterations in organs or
tissues. No other details were provided.

Dermal/oéular Effects

® The acute dermal LDgp value in rabbits for propazine (90% water dis-
persible granules} was reported as >2,000 mg/Xg (Cannelongo et al.,
1979},

® Stenger and Huber (1961) reported that rats were unaffected when a
5% gum arabic suspension of propazine (0.4 mL/animal} was applied
once a day for 5 consecutive days to shaved and intact skin of five
rats then washed away 3 hours after application.

° Palazzolo (1964) reported that propazine {1 or 2 g/kg/day) applied to
intact or abraded skin of albino rabbits [five/sex/dose) for 7 hours
produced mild erythema, drying, desqguamation and thickening of the
skin. Body weights, mortality, behavior, hematology, clinical chemistry
and pathologv of the treated and untreated groups were similar.

Long~term Exposure

® In 3Y0~day feeding studies by Wazeter et al. (1967a), beagle dogs
(12/sex/dose) were fed propazine (80 WP) in the diet at 0, 50, 200
or 1,000 ppm active ingredient. Based on the assumption that 1 ppm
in the diet of dogs is eguivalent to 0.025 mg/kg/day (Lehman, 1959)
these doses correspond to 0, 1.25, 5.0 or 25 mg/kg/day. No compound-
related changes were observed in general appearance, behavior,
hematology, urinalysis, clinical chemistry, gross pathology or-histo-
pathology at any dose tested. In the 1,000 ppm dose group, four
dogs lost 0.3 to 1.1 kg in body weight, which the author suggested
may have been compound-related (no p value reported). Based on these
results, a No-Cbserved-Adverse-Effect Level (NCAEL} of 200 ppm
{5 mg/kg/day) and a LOAREL of 1,000 ppm {25 mg/kg/day) were identified.

® Wazeter et al. (1967p) supplied CD rats (80/sex/dose) with propazine
{80 WP) in the diet for 90 days at dose levels of 0, 50, 200 or
1,060 ppm active ingredient. Based on the assumption that 1 ppm in
the diet is eguivalent to 0.05 mg/kg/day (Lehman, 195%), these doses
correspond to 0, 2.5, 10 or 530 mg/kg/day. Wo compound-related changes
were obgerved in appearance, general behavior, hematology, clinical
chemistry, urinalysis, gross pathology and histopathology. There was
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a 12% reduction (p <C.01) in body weight of females at 1,000 ppm (50
mg/kg/day) at the end of the study. Based on body weight loss; a
NOAEL of 200 ppm (10 mg/kg/day) and a lowest-Observed-Adverse-Effect
‘Level (LOAEL) of 1,000 ppm (50 mg/kg/day) were identified.

° Geigy (1960) dosed rats (12/sex/dose) of an unspecified strain with
propazine (50% a.i.) by stomach tube for 90 days at 0, 250 or 2,500
mg/kg/day (a.i.) or for 180 days at 0 or 250 mg/kg/day (a.i.}. In the
90-day study, a reduction in hody weight and feed consumption were
reported at 2,500 mg/kg/day, but no effects were seen at 250 mg/kg/day.
No histopathological evaluations were performed at the high-dose
level. After 180 days, rats administered propazine at 250 mg/kg/day
were similar to untreated controls in growth rates, daily food consump~
tion, gross appearance and behavior, mortality, gross pathology and
histopathology. This study identified a NOAEL of 250 mg/kg/day and a
LOAEL of 2,500 mg/kg/day.

.® Jessup et al. (1980a) fed CD mice (60/sex/dose) technical propazine
{(purity not specified) for 2 years at dose levels of 0, 3, 1,000 or
3,000 ppm. Based on the assumption that 1 ppm in the diet of mice is
equivalent to 0.15 mg/kg/day (Lehman, 1952}, these doses correspond
to 0, 0.45, 150 or 450 mg/kg/day. The general appearance, behavior,
survival rate, body weights, organ weights, food consumption and
incidence of inflammatory, degenerative or proliferative alterations
in various tissues and organs did not differ significantly from
untreated controls. The author identified a NOAEL of 3,000 ppm (450
mg/kg/day, the highest dose tested).

¢ Jessup et al. {1980b) fed CD rats (60 to 70/sex/dose) technical
propazine (purity not specified) in the diet for 2 years at dose
levels of 0, 3, 100 or 1,000 ppm. Based on the assumption that 1 ppm
in the diet of rats is eguivalent to 0.05 mg/kg/day {(Lehman, 1959),
this cecrresponds to doses of 0, 0.15; 5 or 50 mg/ky/day. No compound-
related effects were observed in behavior, appearance, survival, feed
consumption,; hematology, urinalysis and in nonnegplastic alterations
in various tissues and organs. Mean body weight gains appeared to be
lower in the treatment groups than the control groups. Body weights
at 104 weeks were lower than controls at all dose levels. The percent
decreases in males and females were as follows: =6.3 and =3.9% (3
ppm); =4.6 and =5.6% (100 ppm}); =13.1 and -11.4% {1,000 ppm). These
decreases were statistically significant in males at 3 and 1,000 ppm,
and in females at 100 and 1,000 ppm. The decreases at 3 or 100 ppm
appeared to be so small that they may not be considered biologically
significant; a NOAEL was identified at 100 ppm (5 mg/kg/day).

Reproductive Effects

° Jassup et al. {197%) conducted a three-generation study in which CD
rats (20 females and 10 males/dose) were administered technical
propazine in the diet at 0, 3, 100 or 1,000 ppm. Based on the
assumpticon that 1 ppm in the diet is eguivalent to 0.03 mg/kg/day
(Lehman, 1959), this corresponds to doses of 0, 0.15, 5 or 50 mg/kg/day.
No compound-related effects were cobserved in any dose group in
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general behavior, appearance or survival of parental rats or pups.
The mean parental body weights were statistically lower at 1,000 ppm
{50 mg/kg/day). No differences were reported in feed consumption

for treated and control animals. No treatment-related effects were
observed in fertility, length of gestation or viability and surivival
of the pups through weaning. Mean pup weights at lactation were not
adversely affected at 3 or 100 ppm (0.15 or 5 mg/kg/day). However,
at 1,000 ppm {50 mg/kg/day), there was a statistically significant
decrease in mean pup weights for all generations except Fqz- Based
on these data, a NOAEL of 100 ppm (5 mg/kg/day) was identified.

Developmental Effects

° Fritz (1976) administered technical propazine (0, 30, 100, 300 or
600 mg/kg/bw)} orally by intubation to pregnant Sprague-Dawley rats
{25/dose) on days 6 through 15 of gestation. Neo maternal toxicity.
fetotoxicity or teratogenic effects were observed at 100 myg/kg/day
or lower. Maternal body weight and feed consumption were reduced at
300 mg/kg/day or higher. Fetal body weight was reduced, and there
was delayed skeletal ossification (of calcanei) at 300 mg/kg/day or
higher. Based on body weights, a maternal NOAEL of 100 mg/kg/day
and a fetal NOAEL of 100 mg/kg/day were identified.

e Salamon {1985) dosed pregnant CD rats {21 to 23 animals per dose
group) with technical propazine (99.1% pure) by gavage at dose levels
of 0, 10, 100 or 500 mg/kg/day on days & through 15 of gestation.
Maternal body weight and feed consumption were statistically signifi-
cantly (p <0.05) decreased at doses of 100 mg/kg/day or higher.

Fetal body weight was reduced, and ossification of cranial structures
was delayed at 500 mg/kg/day. Based on maternal toxicity, a NOAEL of
100 mg/kxg/day was identified.

Mutagenicity

® Puri (1984a) reported that propazine (0, 0.4, 20, 100 or 500 ug/mL)
did not produce DNA damage in human fibroblasts in vitro.

® Puri (1984b) reported that propazine (0, 0.50, 2.5, 12.5 or 62.5
ug/mL} did not cause DNA damage in rat hepatocytes in vitroc.

°© Strasser (1984) reported that propazine administered to Chinese
hamsters by gavage (0, 1,250, 2,500 or 5,000 mg/kg} d4id not cause

anomalies in nuclei of somatic interphase cells.

Carcinogenicity

¢ Innes et al. (1969) fed propazine in the diet to 72 mice (CS57BL/6
X AKR}Fq or {(C57BL/6 x C3H/AN{}F¢ for 18 months at a dose level of
0 or 45.4 mg/kg/day. Based on histopatholegical examination of
tissues (no data reported), the authors stated that propazine, at the
one dose tested, did not cause a statistically significant increase
in the frecuency of any tumor type in any sex=strain subgroup or
combingtion of groups.
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¢ Jessup et al. (1980b) fed CD rats (60 to 70/sex/dose) technical
propazine {(purity not specified) in the diet for 2 years at dose
levels of 0, 3, 100 or 1,000 ppm. Based on the assumption that 1 ppm
in the diet of rats is equivalent to 0.05 mg/kg/day (Lehman, 1959},
this corresponds to doses of 0, 0.15, 5 or 50 mg/kg/day. Tumor inci-
dence was evaluated for a variety of organs and tissues. The most
commeonly occurring tumors were mammary gland tumers in female rats. %
At the highest dose tested (1,000 ppm, 50 mg/kg/day), the authors
reported an increase in adenomas {10/55, 18%),; adenocarcinomas {9/55,
16%) and papillary carcinomas (8/55, 15%) compared to corresponding
tumor levels in untreated controls (3/55, 5%),; (6/55, 11%) and
(4/55;, 7%), respectively. Also, it was reported that the percentage
of tumor-bearing rats was 73% in the high-dose treated group compared
to 50% in corresponding untreated controls. The authors did not
consider these increases to be statistically significant. However,
in 1981, Somers reported historical control values of 122/1,248 (10%)
for adenomas and of 769/1,528 {50%) for percentage of tumor-bearing
animals. Further evaluations by Somers (1981) of the above data
(control and treated) and historical control data indicated that the
increase in mammary gland adenomas and the number of rats bearing one
Or more tumor was statistically significant (p <0.02).

° Jessup et al. (1980a) fed CD mice (60/sex/dose) technical propazine
{purity not stated) for 2 years at dose levels of 0, 3, 1,000 or
3,000 ppm. Assuming that 1 ppm in the diet of mice is egquivalent
to 0.15 mg/kg/day (Lehman, 195%), this corresponds to doses of 0,
0.45, 150 or 450 mg/kg/day. The incidence of proliferative and
‘neoplastic alterations in the treated groups did not differ signifi-
cantly from the contrecl group at any dose level.

V. QUANTIFICATICON OF TCXICOLOGICAL EFFECTS

Health Adviscries (EAs) are generally determined for one-day, ten-day,
longer-term (up to 7 years) and lifetime exposures if adeguate data
are available that identify a sensitive noncarcinogenic end point of toxicity.
The HAs for noncarcinogenic toxicantsg are derived using the following formula:

Ha = (NOAEL or LOAEL) x (BW) = mg/L {— . ug/L)
{UF) x ¢ L/day}

where:

It

No- or Lowest=-Observed-Adverse~Effect Level
in mg/kg bw/day.

NCAEL or LCAEL
BW = assumed body weight of a child (10 kg) or
an adult {70 kgl.

UF = uncertainty factoxr (10, 100, 1,000 or 10,000},
in accordance with EPA or NAS/ODW guidelines.

assumed daily water consumption of a child
(1 L/day} or an adult {2 L/day).

L/day
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One=-day Health Advisory

No information was found in the available literature that was suitable
for determination of the One=-day HA value for propazine. It is, therefore,
recommended that the Ten-day HA value for a 10-kg child, 1.0 mg/L (1,000 ug/L;

calculated below), be used at this time as a conservative estimate of the
One-day HA value.

Ten-~day Health Advisory

_ The study by Salamon (1985} has bheen selected to serve as the basis for
the determination of Ten-day HA value for propazine. In this teratogenicity
study in rats, body weight was decreased in dams dosed on days 6 to 15 of
gestation with 100 mg/kg/day or greater. No adverse effects were observed

in either dams or fetuses at 100 mg/kg/day. Tne rat study by Fritz (1976) .
reported maternal and fetal toxicity at 300 mg/kg/day, but not at 100 mg/kg/day.
This NOAEL was not selected, since maternal weight loss was noted at this dose
by Salamon (1985).

Using a NOAEL of 10 mg/kg/dav, the Ten-day HA for a 10-kg child is
calculated as follows:

Ten~-day HA = (10 mg/kg/day) (10 kg) = 1.¢ mg/L (1,000 ug/L)
{(100) (1 L/day) .

where:

n

10 mg/kg/day NOAEL, based on absence of maternal and developmental

toxicity in rats exposed to propazine by gavage on

-

days & through 15 of gestation.

10 kg

I

assumed body weight of a child.
100 = uncertainty factor, chosen in accordance with EPA or
NAS/ODW guidelines for use with a NOREL £rom an animal

study. .

1 L/day

assumed daily water consumption of a child.

Longer-term Health Advisory

The 90~day feeding study in dogs by Wazeter et al. (1967a) has been
selected to serve as the basis for the longer-term HA for propazine. 1In this
study, body weight loss occurred at 1,000 ppm (25 mg/kg). A NOAEL of 200 ppm
(5 mg/kg/day} was identified. This is supported by the 90-day rat feeding
study by Wazeter et al. (1967b), which identified a NWOAEL of 19 mg/kg/day and
& LOAEL of 50 mg/kg/day. The 90-day study in rats by Geigy (1960) has not
been selected, since the NCAEL (250 mg/kg/day) is higher than the LOAEL
values reported above.

Using a NOAEL of 5 mg/kg/day, the Longer~term HA for the 10-kg child is
calculated as follows:

Longer-term HA = 42 Ma/kg/day) (10 kg) = g, 5 mg/ (500 ug/L)
(100} {1 L/day)
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where:

5 mg/kg/day = NOAEL, based on absence of effects on appearance;,
behavior, hematclogy, urinalysis, clinical chemistry:
gross pathology, histopathology and body weight gain

in dogs exposed to propazine wvia the diet for 90 days.
10 kg = assumed body weight of a child.
100 = uncertainty factor; chosen in accordance with EPA or
NAS/ODW guidelines for use with a NOAREL from an animal
study.

1 L/day

[

agssumed daily water consumption of a child.

The Longer~term HA for a 70-kg adult is calculated as follows:

Longer-term Ha = (3 Md/kg/day) (70 kg) = 1,75 mg/L (2,000 ug/L)
(100) (2 L/day) 9/% (2,000 ug/

where:

5 mg/kg/day = NOAEL, based on absence of effects on appearance,
behavicr, hematology, urinalysis, clinical chemistry:s
greoss patholeogy, histopathology and body weight gain
in dogs exposed to propazine via the diet for 90 days.

70 kg = assumed bedy weight of an adul:.
100 = uncertainty factor, chosen in accordance with EPA or
NAS/ODW guidelines for use with a NOAEL from an animal

study. '

2 L/day assumed daily water consumption of an adult.

Lifetime Health Advisory

The Lifetime HA represents that portion of an individual's total exposure
that is attributed to drinking water and is considered protective of noncar-
cinogenic adverse health effects over a lifetime exposure. The Lifetime HA
is derived in a three-step process. Step 1 determines the Reference Dose
(RfD), formerly called the Acceptable Daily Intake (ADI). The RfD is an esti-=
mate of a daily exposure to the human population that is likely to be without
appreciable risk of deleterious effects over & lifetime, and is derived from
the NOAEL (or LOAEL), identified from a chronic (or subchronic} study, divided
by an uncertainty factor(s). From the RfD; a Drinking Water Eguivalent Level
{DWEL) can be determined (Step 2). A DWEL is a medium-specifijc (i.e., drinking
water) lifetime exposure level, assuming 100% exposure from that medium, at
which adverse, noncarcinogenic health effects would not be expected to occur.
The DWEL is derived from the multiplication of the RfD by the assumed body
weight of an adult and divided by the assumed daily water consumption of an
adult. The Lifetime HAR is determined in Step 3 by factoring in other sources
of exposure, the relative source contribution (RSC). The RSC from <&rinking



HED Records Center Series 361 Science Reviews - File 080808_0021110_080696_00000000_R012575 - Page 127 of 147

Propazine August, 1988

-11-

water is based on actual exposure data or, if data are not available, a

value of 20% is assumed. If the contaminant is classifed as a Group A or B
carcinogern, according to the Agency's classification scheme of carcinogenic
potential (U.S. EPA, 1986a)}, then caution should be exercised in assessing the
risks associated with lifetime exposure te this chemical.

The 2-year feeding study in rats by Jessup et al. (1980b) has been
selected to serve as the basis for determination of the Lifetime HA for
propazine. No effects were detected on behavior, appearance, mortality, food
consumption, hematology, urinalysis or body weight gain at doses of 5 mg/kg/day.
At 50 mg/kg/day, decreased weight gain was noted, and there was evidence of
increaged tumor frequency in the mammary gland. This NOAEL value (5 mg/kg/day)
is supported by the NOAEL of 5 mg/kg/day in the three-generation reproduction
study in rats by Jessup et al. (1979). The 2-year feeding study in mice by
Jessup et al. {(198Ca} has not been selected, since the data suggest that the
mouse is less sensitive than the rat.

The Lifetime HA is calculated as follows:

Step 1: Determination of the Reference Dose (REfD)

p = (5 mg/kg/day} = g,02 kg/d
RE SIRE mg/kg/day

where:

5 mg/kg/day

H

NOAEL, based on absence of effects on behavior,
appearance, mortality, hematology, urinalysis or
body weight gain-in rats exposed to propazine via
the diet for 2 years.

100 = uncertainty factor, chosen in accordance with EPA or
NAS/ODW guidelines for use with a NOAEL from an
animal study.

3 = additional uncertainity factor to account for data gaps
{chronic feeding dog study) in the propazine database.

Step 2: Determination of the Drinking Water Equivalent Level (DWEL)

pwer = (9.02 mg/kg/day) (7C kg) = 5,70 mg/L (700 ug/L)
(2 L/day) '

where:

0.02 mg/kg/Gay RfD.

70 kg assumed body weight of an adult.

2 L/day = assumed daily water consumption of an adult.



HED Records Center Series 361 Science Reviews - File 080808_0021110_080696_00000000_R012575 - Page 128 of 147

Propazine August, 1988

-12=

Step 3: Determination of the Lifetime Health Advisory

Lifetime Ha = (0-70 T%T}J (20%) = 0.014 mg/L (10 ug/L)

where:
0.70 mg/L = DWEL. )
20% = assumed relative source contribution from water.
10. = additional uncertainty factor per ODW policy to account

for possible carcinogenicity.

Evaluation of Carcinogenic Potential

? HNo evidence of increased tumor freguency was detected in a 2-year
feeding study in mice at doses up to 450 mg/kg/day {Jessup et al.,
1980a) or in an 18-menth feeding study in mice at a dose of 46.4
mg/kg/day {Innes et al., 1969}.

° Jessup et al. (1980b) reported that the occcurrence of mammary gland
tumors in female rats administered technical propazine in the diet for
2 years at 1,000 ppm (530 mg/kg/day) was increased but did not differ
significantly from concurrent controls. However, a reevaluation of
the data by Somers (19871) that considered historical control data

indicated that the increase in mammary gland adenomas and the number of
rats bearing one or more tumors was statistically significant (p <0.02).

° The International Agency for Research on Cancer has not evaluated the
carcinogenic potential of propazine.

° Applying the criteria described in EPA's quidelines for assessment of
carcinogenic risk (U.S. EPA, 1986a), propazine may be classified in
Group C: possible human carcinogen. This category 1s for substances
with limited evidence of carcinogenicity in animals in the absence of
human data.

VI. OTHER CRITERIA, GUIDANCE AND STANDARDS

® The U.5. EPA (1986b) has established residue tolerances of 0.25 ppm
for propazine in or on various agricultural commodities {(negligible)
based on a Provisionary Acceptable Daily Intake (PADI) of 0.005 mg/kg/day.

® NAS {1977} determined an Acceptable Daily Intake {ADI) of 0.464
mg/kg/day, based on & NOBEL of 46.4 mg/kg identified in an 80-week
feeding study in mice with an uncertainty factor of 1,000C.

® NAS (1977} calculated a chronic Suggested-No-Adverse-Effecit-~Level
{SNARL) of 0.32 mg/L, based on an ADI of 0.0464 mg/kg/day and a
relative source contribution factor of 20%.
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VII. ANALYTICAL METHODS

Analysis of propazine is by a gas chromatographic (GC) using metheod #3507,

a method applicable to the determination of certain nitrogen-phosphorus
containing pesticides in water samples (U.S. EPA, 1988). In this

method, approximately 1 liter of sample is extracted with methyliene
chloride. The extract is concentrated and the compounds are separated
using capillary column GC. Measurement is made using a nitrogen=-phosphorus
detector. This method has been validated in a single laboratory and the
limit of detection for propazine was 0.13 ug/L.

VIII. TREATMENT TECHNOLOGIES

No information regarding treatment technologies applicable to the

removal of propazine from contaminated water was found in the available
literature.
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PROPAZINE

IRADE OR OTHER NAMES

Gesamil, Milogard, Primatol, Geigy 30028,
Plantulin, Propazin, G-30028, Milo-Pro, Proz-
inex. Duetochanging regulations, these names
may not be up-to-date; check with most recent
Farm Chemicals Handbook for current trade
names.

REGULATORY STATUS

Propazine is classified as a general use
herbicide by the U.S. Environmental Protec-
tion Agency (EPA). Check with specific state
regulations for local restrictions which may
apply.

INTRODUCTION

Propazine is an herbicide, a chemical used
tokill and control undesirable plants. Itis used
as a preemergence herbicide, before a crop
comes up, for control of broadleaf and grass
weeds in sweet sorghum and milo; itis applied
as a spray at the time of planting or immedi-
ately following planting, but prior to weed or
sorghum emergence. It is also used as a
selective herbicide, after crops are up (poste-
_mergence), on carrots, celery and fennel (20,
21). Like atrazine, an herbicide with similar
chemical characteristics, propazine has minor
activity against fungi and some worms, ‘nema-
todes’; it does not have insecticidal activity
however (20). Containers of propazine formu-
lations bear the EPA signal word "CAU-
TION," indicating that itis slightly poisonous,
or toxic (1).

TOXICOLOGICAL EFFECTS
Acute Toxicity (Effects of one, or short-
term, exposure)

Propazine is classified as a moderately
toxic herbicide. The amount of this material
that could be deadly in humans if taken by
mouth is 0.5 to 5 grams per kilogram (g/kg) of
body weight, or between one ounce and one
pint for a 150-pound person. This quantity of
propazine is referred to as its probable oral
lethal dose (4). It is mildly imritating to the
skin, eyes, and upper respiratory tract (10).
Contact dermatitis has been reported among

‘workers manufacturing propazine (7). Nocases

of poisoning from human ingestion of the
herbicide have been recorded Skin and eye
contact with propazine should be avoided;
inhalation should also be avoided (20).

The amount of propazine that is lethal to
one-half (50%) of experimental animals given
short term exposure to it is referred to as the
acute lethal dose fifty, or LD,,, of this herbi-
cide. The oral LD, in rats is 3,840 - 5,000
milligrams per kilogram (mg/kg); in mice, itis
3,180 mg/kg; in guinea pigs, itis 1,200 mg/kg
(11). Slight irritation was noted after propaz-
ine was applied to the skin of rabbits (1); its
dermal LD, in rats is10,200 mg/kg (1). Eye
applications of 400 mg caused mild eye irrita-
tion in these amimals (11). Symptoms of
dizziness, cramping, labored and irregular
breathing are evident in mice given 5,000 mg/
kg orally (20). It has also been observed to
cause convulsions or coma, as well as liver
and/or kidney damage in experimental ani-
mals (3).
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Chronic Toxicity (Effects of long-term,
repeated exposure)

When given daily to rabbits for one to four
months, oral doses of 500 mg/kg propazine
were reported to cause a type of anemia (4).
No gross signs of toxicity or pathologic changes
were evident in rats that received daily doses
of 250 mg/kg of propazine for 130 consecutive
days. No clinical or physical toxic symptoms
resulted in beagle dogs fed 50, 200, or 1,000
parts per million (ppm) of propazine formula-
tion in 90-day feeding studies (20).

Reproductive Effects (Effects of exposure
on reproduction)

There was an increase in the pumber of
deaths of newborns produced by female rats
that were given five mg/kg of propazine dur-
ing 18 days of pregnancy, or ‘gestation’ (15).

Teratogenic Effects (Birth defects related
to exposure)

Noinformation was found on this aspéct of

propazine.

Mutagenic Effects (Permanent changes in
hereditary material related to exposure)

Some tests indicate that propazine does
not have mutagenic effects (1).

Carcinogenic Effects (Cancer production
related to exposure)

One of propazine's suspected effects is
cancer production, 'carcinogenesis’ (5). It is
not certain as to whether propazine can cause
tumor production (11). One series of studies
suggested that propazine is not tumorigenic, or
tumor-forming (7).

Organ Toxicity (Harmful effects on organs)
Liver damage is one of the suspected ef-
fects of propazine (5). The functioning of
certain liver processes was decreased in rats
that were given 2,500 mg/kg propazine (4).
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Fate in Humans and Animals

Triazines, the family of chemicals within
which propazine is included, may disturb the
metabolism of some of the B vitamins, thia-
mine (B,) and riboflavin (B,). They may also
concentrate and accumulate in the fat of hurnans
and animals (5). Propazine is readily absorbed
and metabolized in the body {4). There is 42-
46% climination of a metabolized form of the
herbicide within 24 hours of oral administra-
tion (6). Urine was the major route of propaz-
ine excretion in lab animals given oral doses of
the herbicide (17).

ECOLOGICAL EFFECTS
Harmful Effects on Birds

Propazine is slightly toxic to birds (21).
The lethal concentration fifty, or LC,,, is that
concentration of achemical in air or water that
kills haif of the experimental animals exposed
10 it for a given time period. The eight-day
dietary LC,, is over 10,000 ppm for both
bobwhite quail and mallard ducks (20).

Harmful Effects on Fish

The 96-hour LC,; is 18 ppm for rainbow
trout and over 100 ppm for bluegill sunfish (6,
20).

Harmful Effects on Other Animals/Insects
(Nontarget species)

Propazine is considered to be practically
nontoxic to bees (6).

ENVIRONMENTAL FATE
Breakdown of Chemical in Soil and Ground-

water

Propazine readily binds, or adsorbs, to
soils that contain high clay and organic matter
content. However, it can become unbound as
readily, depending on soil temperature,
moisture, pH, etc. Propazine is not adsorbed
as much as other commercial herbicides of its
class {s-triazines). Its movement with soil
moisture, leaching’, is limited by its adsorp-
tion to various soil particles, as well as its low

PROPAZINE



water solubility (20). In other words, because
of its poor solubility in water it remains in the
soil for a long time without decomposition (9).
However, propazine is one of the pesticide
compounds considered by the EPA to have the
greatest potential for leaching into groundwa-
ter (18). Leaching of propazine does occur
with irrigation and/or high rainfall, especially
in sandy soils (20). A national groundwater
survey did not detect propazine in groundwa-
ter (19).

A significant portion of the herbicide may
be broken down, or decomposed, by tiny or-
ganisms in the soil. Several soil microorgan-
isms are thought to utilize propazine as a
source of energy or nitrogen. While it is not
fully understood, the breakdown of this herbi-
cide by ultraviolet light from the sun, through
a process called ‘photodecomposition’, is not
considered to be an important factor in propaz-
ine dissipation. Similarly, the changing of
propazine into a gaseous form, in a process
called volatilization, is not thought important
in its breakdown (20).

Depending on the growing region, propaz-
ine-treated soils can be replanted with sor-
ghum, com, or cotton 12 months following
application. Propazine will persist longer in
dry or cold soil conditions that inhibit its
degradation (20). When it was applied at 0.5
pounds/acre, propazine persisted for 11 to 24
weeks (13).

Breakdown of Chemical in Water
Propazine has been detected in drinking
water in the United States (12).

Breakdown of Chemical in Vegetation

- Propazine is absorbed principally through
plant roots; it has very little postemergence
activity. After absorption, it is moved, or
translocated, upward into the plant where it
accumulatesin theapical meristems and leaves
of plants (20). This type of herbicide inhibits
photosynthesis, the process by which plants
derive and create energy from the ultraviolet
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(UV) light from the sun (2).

The breakdown of propazine in plants is
assumed to be similar to the metabolismof two
other herbicides, atrazine and simazine.
Propazine accumuilates, and causes death, in
those plants that are unable to readily metabo-
lize propazine into a nonpoisonous, or 'non-
phytotoxic' compound. At high dosages
propazine damages carrots, especially when
humidity is high. Sugar beets are also very
sensitive to this herbicide (20).

PHYSICAL PROPERTIES/GUIDELINES

Propazine is a white crystalline substance
that forms colorless crystals; the technical
material is more than 95% pure (7, 9). Itis
stable in neutral, slightly acid, or alkaline
media, but it is hydrolyzed by stronger acids
and alkalis (7). Itis nonflammable. Propazine
is very stable over several years of shelf life,
with only slight sensitivity to light and ex-
treme temperatures which would normally
occur (20).

It is available as 80% wettable and four
pounds/gallon liquified; 90% water dispers-
ible granule; 50% wettable powder
(Berg,1987). Itis compatible with most pesti-
cides and fertilizers when used at normal rates.
Itis noncorrosive under normal use conditions
(20).

BASIC MANUFACTURER
Ciba-Geigy Corp.
Agricultural Division
P.O. Box 18300
Greensboro, NC 27419

GLOSSARY

. ADI: Acceptable Daily Intake; the maximum dose of

a substance that is anticipated to be without
lifetime risk to humans, when taken daily.

ADSORB: the process by which chemicals are held
(bound) on the surface of something (e.g. soil
particles).

ANEMIA: a condition in which blood is low in red
blood cells, total volume, or hemogiobin, the part
of blood which contains iron.
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APICAL MERISTEMS: the areas of tissue at or near
the tip of a plant structare, where new tissue ceils
are formed.

CONTACT DERMATITIS: skin swelling due to
contact with a substance, or from chronic sensi-
tization that develops from long-term skin con-
tact with an irritating substance.

Kd: soﬂ-wmadsapﬁoncoeﬁcimmlcuhwdby
using measurements of pesticide distribution
between soil and water.

Koc: soil-adsorption measure; a measure of the ten-
dency for organics to be adsorbed by soil and
sediment. The Koc is chemical specific and is
largely independent of sail propexties.

Kow: octanol-waier partition coefficient; an indicator
of soil adsorption and bioaccumulation, calcu-
lated by using measurements of pesticide distri~
bution between octanol and water. High octanol-
water coefficient compounds are likely to bioac-
cumulate.

LD, (ORAL, DERMAL, or RESPIRATORY):
jethal dose fifty; the dose of a poisonons sub-
stance (given by mouth, absorbed through the
skin, or inhaled, respectively) that causes death
in half (50%) of the test population, A value used
to show the toxicity of a chemical, expressed in
milligrams {mg) of toxic chemical per kilogram
(kg) of body weight: mg/kg. The lowerthe LD,
the more toxic the chemical. LD.s do not
indicate the dosages pecessary to produce poi-
soning symptoms, disease conditions, or other
noniethal effects on health. A high LD, can not
be interpreted as an indication of safety or a lack
of having the capacity to poison.

LEACHING: the movement of a pesticide, chemical,
or other substance through soil as a result of
water movement, potentially causing contami-
nation of groundwater resources with "leachate™.
The tendency for a material to leach is generally
affected by its adsorption to soil particles and its
solubility: the less a material adsorbs to soil and
the more soluble 2 material is, the more likely it
will be to leach.

METABOLISM: the process of chemical changes by
which energy is provided in living cells,

pH: a measure-of the acidity or alkalimity of a sub-
stance. A pH sbove 7 represents alkalinity
(baseness) in an aqueous medium; a pH below 7
indicates acidity; pH 7 is neatral,

pka: equivalent to pH.

PPM: parts per million; the number of parts of toxicant
per million parts of the substance in question;
may represent the percentage or residne in soil,
water, or whole animalis, for example.
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RESPIRATORY TRACT: all the passages through
which air is taken in and out of the body with
breathing, including the nose, trachea, Iarynx,
bronchii, and lungs, where an exchange of oxy-
gen and carbon dioxide takes place.

SELECTIVE HERBICIDE: one that kills specific
undesirable plants/msects, sparing other desir-
abie plants; this is done through different typesof
toxic action or by the manner in which the
material is used (its formulation, dosage, timing,
placement, etc.).

SOLUBILITY: the concentration of a substance that
dissolves in a given solvent. HIGH SOLUBIL-
ITY: readily dissolves. LOW SOLUBILITY:
does not dissolve very weil,

VAPOR PRESSURE: the pressure exerted by a gas
that is in equilibriven with its solid or liquid form;
a relative measure of the volatility of a chemical
inits pure state. The higher the vapor pressure of
a chemical, the more likely it will be to ¢vapo-
ate.
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Plcase refer to Toxicology Information Brief for a
detailed description of the information that follows.

CAS # 139-40-2
Physical Properties:

H.‘Osolnhiﬁty ~ 8.6 ppm at 20°C (20, 1, 9)
-4 ppm (19)
Solubility in other solvents _
~ Difficult 1o dissolve in organic solvents (20)
- 6.2 gfkg at 22°C in benzene and toluenc (21)
- 2.5 g/kg in carbon tetrachloride (21)
- 0.5 g/100 mi at 20° in dicthyl ether (6)

Melting point -- 212-214°C (7, 1)
- 210-212°C (9)

Vapor pressure -- 29 x 10* mmHg & 20°C (7)
- 3.4 x 10 mmHg at 50°C (20)

pka — 1.85 (19).

Kow - log Kow =2.94 (16)
785 (8)
Koc — 154 plus or minus 37% (19)

Kd - 0.1-20; Class 3 Intermediate (19)
=207 (PC) (14)

Chemical Class/Use -- selective triazine herbicide
E Gaideti
ADI — 0.0464 mg/kg/day (12)

N.Y. 12/4/37
DRISCLAIMER: The information in this profile does
not in any way replace or supersede the information on
the pesticide product label/ing or other regulatory
requitements. Please refer 1o the pesticide product
label/ing.
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CHEMICAL: PROPAZINE
PC CODE: 080808

GUIDELINE No.: 81-1
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00073755 Harrison, W.A. (1975) Report to Ciba-Geigy Corporation: Acute Oral
Toxicity Study with Milogard (R) 4L in Albino Rats: IBT
No. 601-06535. (Unpublished study received May 20, 1975 under
100-584; prepared by Industrial Bio-Test Laboratories, Inc.,
submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:221278-F)

00111674 Stenger; Kindler (1963) Acute Toxicity--Rat, Oral. A translation
: of: Akute Toxizitat--Ratte per Os. (Unpublished study, includ-
' ing German Text, received Jan 7, 1968 under 8F0687; submitted by
Geigy Chemical Corp., New York, NY; CDL:091195-B)

00111675 Stenger; Kindler (1963) Acute Toxicity--Mouse, Oral. A translation
of: Akute Toxizitat-~Maus per Os. (Unpublished study, including
German text, received Jan 7, 1968 under 8F0687; submitted by
Geigy Chemical Corp., New York, NY; CDL:091195-C)

. 00111699 Sabol, R.; Sabol, E.; Cannelongo, B.; et al. (1979) Rat Acute Oral
: Toxicity: Milogard 90WDG: Project No. 1131-79. (Unpublished
study received Jul 6, 1979 under 100-606; prepared by Still-
‘meadow, Inc., submitted by Ciba-Geigy Corp., Greensboro, NC;.
CDL:238806- B) ' '

00111705 Lawton, D.; Good, J. (1979) Acute Oral LD50 of Flowable Propazine,
44.0% (Lot #07141) in Sprague-Dawley Rats: Laboratory No. $E~
5642. (Unpublished study received Aug 27, 1979 under 1812-249;
prepared by Cannon Laboratories, Inc., submitted by Griffin
Corp., Valdosta, GA; CDL:240863-3)

- 00156800 Weiner, A. (1983) Acute Oral Toxicity Screen in Rats; Acute Dermal
Toxicity Screen in Rabbits; Primary Skin Irritation Study in
Rabbits; Primary Eye Irritation Study in Rabbits of Propazine
4L: Project No. 82-1622-21. Unpublished study prepared by Hill-
top Research, Inc. 22 p.

40574502 Larson, D. {1987) Acute Oral Toxicity Evaluation of Propa21ne 4L in
Rats: Laboratory Study No. 327A-101-010-87. Unpublished study
prepared by Toxicology Pathology Services, Inc. 28 p.

43474101 Kuhn, J. (1994) Propazine: Acute Oral Toxicity Study in Rats:
Flnal Report: Lab Project Numbers: 1318-94: S9-FFgl-1.
Unpublished study prepared by Stillmeadow, Inc. 12 p.

43474107 Kuhn, J. (19%4) Milo-Pro 4L: Acute Oral Toxicity Study in Rats:
Final Report: Lab Project Numbers: 1324-94: S9-FF81-1.
Unpublished study prepared by Stillmeadow, Inc. 20 p.
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GUIDELINE No.: 81-2

00016985 Dean, W.P.; Jessup, D.C.; Thompson, G.; et al. (1978) Acute Dermal
Toxicity Study in the Albino Rabbit: IRDC No. 382-044. (Unpub-
‘lished study received Nov 24, 1978 under 100-EX-62; prepared by
International Research and Development Corp., submitted by Ciba-
Geigy Corp., Greensboro, N.C.; CDL:235980~C)

00058333 Palazzolo, R.J. (1964) Report to Geigy Research Laboratories: Acute
Toxicity Studies on -Propazine 80W. (Unpublished study received
Dec 28, 1964 under 100-455; prepared by Industrial Bio-Test Lab-
oratories, Inc., submitted by Ciba-Geigy. Corp., Greensboro,
N.C.; CDL:100903-A) : :

00111676 Palazzolo, R. (1964) Report to Geigy Research Laboratories: Acute
Toxicity Studies on Propazine 80W. (Unpublished study received -
Jan 7, 1968 under 8F0687; prepared by Industrial Bio-Test Labo-
ratories, Inc., submitted by Geigy Chemical Corp., New York, NY;
CDL:091195-D) :

00111700 Cannelongo, B.; Sabol, E.; Sabol, R.; et al. (1979) Rabbit Acute
Dermal Toxicity: Project No. 1132-79. (Unpublished study re-
ceived Jul 6, 1979 under 100-606; prepared by Stillmeadow, Inc.,
submitted by Ciba-Geigy Corp., Greensboro, NC; CDL:238806~C)

00111707 Parke, G.; Knapp, T. (1979) Acute Dermal LD50 Study of Flowable

: Propazine, 44.0%, Lot #07141 on New Zealand Albino Rabbits:
Laboratory No. 9E-5644. (Unpublished study received Aug 27,
1979 under 1812-249; prepared by Cannon Laboratories, Inc.,
submitted by Griffin Corp., Valdosta, GA; CDL:240865-3)

00156800 Weiner, A. (1983) Acute Oral Toxicity Screen in Rats; Acute Dermal
Toxicity Screen in Rabbits; Primary Skin Irritation Study in
Rabbits; Primary Eye Irritation Study in Rabbits of Propazine
4L: Project No. 82-1622-21. Unpublished study prepared by Hill-
top Research, Inc. 22 p. '

40574503 Larson, D. (1987) Acute Dermal Toxicity Evaluation of Propazine 4L
: in Rabbits: Laboratory Project ID 327C-301-210-87. Unpublished
study prepared by Toxicology Pathology Services, Inc. 28 p.

43474102 Kuhn, J. (1994) Propazine: Acute Dermal Toxicity Study in
Rabbits: Final Report: Lab Project Number: 1319-94: S9-FF81-28.
Unpublished study prepared by Stillmeadow, Inc. 13 p.

43474108 Kuhn, J. (1994) Milo-Pro 4L: Acute Dermal Toxicity Study in
Rabbits: Final Report: Lab Project Numbers: 1325-94: S9-FF81-2.
Unpublished study prepared by Stillmeadow, Inc. 15 p. '

'GUIDELINE No.: 81-3

00016988 Leong, B.K.J.; Cavender, F.L.; Sabaitis, C.; et al. (1978) aAcute
Inhalation Toxicity Study in Rats: IRDC No. 382~047. (Unpub-
lished study including AG~A 6032 II, received Nov 24, 1978 under
100-EX-62; prepared by International Research and Development
Corp., submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:
235%80-F) ' ) *
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00023927

00058333

00060686

00111676

- 00111701

00111706

00112981

00156804

-+ 40574504

43474103

43474109

Bray, R.S., Jr.; Woodard, G. (1962) Acute Inhalation Toxicity.
(Unpublished study received Jan 28, 1965 under 100-437; prepared
by Woodard Research Corp., submltted by Ciba-Geigy Corp.,
Greensboro, N.C.; CDL:051093-A) ‘

Palazzolo, R.J. (1964) Report to Geigy Research Laboratories: Acute
Toxicity Studies on Propazine 80W. (Unpublished study received
Dec 28, 1964 under 100-455; prepared by Industrial Bio-Test Lab-
oratories, Inc., submitted by Ciba-Geigy Corp., Greensboro,
N.C.; CDL:100903-3)

Myers, T.W. (1975) Report to Ciba-Geigy Corporation: Acute Aerosol
Inhalation Toxicity Study with Rats: IBT No. 663-06536. (Un~
published study received May 20, 1975 under 100-584; prepared
by Industrial Bio-Test Laboratories, Inc., submitted by Ciba-
Geigy Corp., Greensboro, N.C.; CDL: 221278 J)

Palazzolo, R. (1964) Report to Geigy Research Laboratories: Acute
Toxicity Studies on Propazine 80W. (Unpublished study received
Jan 7, 1968 under 8F0687; prepared by Industrial Bio-Test Labo-
ratories, Inc., submitted by Geigy Chemical Corp., New York, NY;
CDL:091195-D) '

Ulrich, €C.; Rop, D.; Servis, M.; et al. (1979) Acute Inhalation
Toxicity Study on Milogard 90WDG: 382-076. (Unpublished study
received Jul 6, 1979 under 100-606; prepared by International
Research and Development Corp., submitted by Ciba-Geigy Corp.,
Greensboro, NC; CDL:238806-D)

Taylor, -B.; Cannon, L. (1979) 4~hour Acute Inhalation Toxicity
Study of Flowable Propazine 44.0%, Lot #07141: Laboratory
No, 9E~5643. (Unpublished study received Aug 27 1979 under
1812-2495; prepared by Cannon Laboratories, Inc., submitted by
_ Griffin Corp., Valdosta, GA; CDL:240864-3)

Bray, R.; Woodward, G. (1962) Acute Inhalation Toxicity: [Propazine
80 W & Other Specified Agricultural Chemicals]. (Unpublished
study received Jan 7, 1968 under 8F0687; prepared by Woodard
- Research Corp., submltted by Geigy Chemlcal Corp r New York, NY;
CDL: 091195 E)

Dudek, B. (1983) Four Hour Acute Aerosol Inhalation Toxicity Study
in Rats of Propazine 4L 355-11-1: Study No. 420-1181. Unpub-
lished study prepared by Tox1qen1cs, Inc. 18 p.

Wedig, J. (1987) Acute Inhalation Toxicity Evaluation of Propazine
4L in Rats: Laboratory Project ID 3267-102-710-87. Unpublished
study prepared by Tox1cology Pathology Services, Inc. 31 p.

Holbert M. (1994) Propazine: Acute Inhalation Toxicity Study
in Rats- Final Report: Lab Project Numbers: 1320-94:
S9-FF81-38. Unpublished study prepared by Stillmeadow, Inc. 25

pl

Holbert, T. (1994) Milo-Pro 4L: Acute Inhalation Tox1c1ty Study
in Rats. Final Report: Lab Project Numbers: 1326-94: S9-FF81-3.
Unpublished study prepared by Stillmeadow, Inc. 20 P-.




HED Records Center Series 261 Science Reviews - File 080808_0021110_080696_00000000_R012575 - Page 141 of 147

GUIDELINE No.: 81-4

00016986 Dean, W.P.; Jessup, D.C.; Thompson, G.; et al. (1978) Primary Eye
Irritation Study in the Albino Rabbit: IRDC No. 382-045. . (Un-
published study received Nov 24, 1978 under 100-EX-62; prepared
by International Research and Development Corp., submitted by
Ciba-Geigy Corp., Greensboro, N.C.; CDL:235980-D)

00058333 Palazzolo, R.J. (1964) Report to Geigy Research Laboratories: Acute
Toxicity Studies on Propazine 80W. (Unpublished study received
Dec 28, 1964 under 100-455; prepared by Industrial Bio-Test Lab-
oratories, Inc., submitted by Ciba-Geigy Corp., Greensboro,
N.C.; CDL:100903-3)

00062191 Baker, R.G. (1975) Report to Ciba-Geigy Corporation: Eye Irritation
Test with Milogard (R} 4L in Albino Rabbits: IBT No. 601-06535.
{(Unpublished study received May 20, 1975 under 100-584; prepared
by Industrial Bio-Test Laboratories, Inc., submitted by Ciba-
Geigy Corp., Greensboro, N.C.; CDL:221278—H)

00111676 Palazzolo, R. (1964) Report to Geigy Research Lahoratories: Acute
Toxicity Studies on Propazine 80W. (Unpublished study received
Jan 7, 1968 under 8F0687; prepared by Industrial Bio-Test Labo-
ratories, Inc., submitted by Geigy Chem1ca1 Corp., New York, NY;
CDL.:091195-D)

00111702 Cannelongo, B.; Sabol, E.; Sabol, R.; et al. (1979) Rabbit Eye
Irritation: Milogard 90WDG: Project No. 1134-79. (Unpublished
study received Jul 6, 1979 under 100-606; prepared by Still-
neadow, Inc., submltted by Clba—Gelgy Corp., Greensboro, NC,
CDL:238806-E) '

00111704 Parke, G.; Knapp, T. (1979) Primary Eye Irritation Study of Flow-
able Propazine 44.0% on New Zealand Albino Rabbits: Laboratory
No. 9E-5645. (Unpublished study received Aug 27, 1979 under
1812-249; prepared by Cannon Laboratories, Inc., submltted by
Griffin Corp., Valdosta, GA; CDL:240861-3)

00156800 Weiner, A. (1983) Acute Oral Toxicity Screen in Rats; Acute Dermal
- Toxicity Screen in Rabbits; Primary Skin Irritation Study in
Rabbits; Primary Eye Irritation Study in Rabbits of Propazine
4L: Project No. 82-1622-21. Unpublished study prepared by Hill-
top Research, Inc. 22 p.

40574505 Larson, D. (1987) Primary Ocular Irritation Evaluatlon of Propa21ne
4L in Rabbits: Laboratory Project ID 327E-303-912-87.
Unpublished study prepared by Toxicology Pathology Serv1ces, Inc
. 36 p.

43474104 Kuhn, J. (1994) Propazine: Prlmary Eye Irritation Study in
Rabbits: Final Report: Lab Project Numbers: 1321-94: S9-FF81-~4.
Unpublished study prepared by Stlllmeadow, Inc. 21 p.

43474110 Kuhn, J. (1994) Milo~Pro 4L: Primary Eye Irritation Study in
Rabbits: Final Report: Lab Project Numbers: 1327-94: S9-FF81-4.
- Unpublished study prepared by Stlllmeadow,-Inc. 20 p.
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GUIDELINE No.: 81-5

00016987 Dean, W.P,; Jessup, D.C.; Thompson, G.; et al. (1978) Primary Skin
Irritation Study in the Albino Rabbit: IRDC No. 382-046. (Un-
published study received Nov 24, 1978 under 100-EX-62; prepared
by Internaticnal Research and Development Corp., submitted by
Ciba-Geigy Corp., Greensboro, N.C.; CDL:235980-E)

00060685 Baker, R.G. (1975) Report to Ciba-Geigy Corporation: Primary Skin
Irritation Test with Milogard (R) 4L in Albino Rabbits: IBT
No. 601-06535. (Unpublished study received May 20, 1975 under
100-584; prepared by Industrial Bio-Test Laboratories, Inc.,
submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:221278-I)

00111703 Cannelongo, B.; Sabol, E.; Sabol, R.; et al. (1979) Rabbit Pri-

- mary Skin Irritation: Milogard 90WDG: Project No. 1133-79.
(Unpublished study received Jul 6, 1979 under 100-606; prepared
by Stillmeadow, Inc., submitted by Ciba-Geigy Corp., Greens—
boro, NC; CDL:238806-F)

00138423 Parke, G.; Knapp, T. (1979) A Primary Dermal Irritation Study of-
: Flowable Propazine 44.0% on Abraded and Nonabraded Skin of New
Zealand Albino Rabbits: Laboratory No. 9E-5646. (Unpublished
study received Aug 27, 1979 under 1812-249; prepared by Cannon
Laboratories, Inc., submitted by Griffin Corp., Valdosta, GA;
CDL:240862-2) ‘

00156800 Weiner, A. (1983) Acute Oral Toxicity Screen in Rats; Acute.Dermal
Toxicity Screen in Rabbits; Primary Skin Irritation Study in
Rabbits; Primary Eye Irritation Study in Rabbits of Propazine
4L: Project No. 82-1622-21. Unpublished study prepared by Hill~-
top Research, Inc. 22 p. ‘ ‘ : :

40574506 Larson, D. (1987) Primary Dermal Irritation Evaluation of Propazine
4L in Rabbits: Laboratory Project ID 327D-302-211-87.
Unpublished study prepared by Tox1cology Pathology Services, Inc
. 33 p.

43474105 Kuhn, J. (1994) Propazine: Primary Dermal Irritation Study in
Rabbits: Final Report: Lab Project Number: 1322-94: S9-FF81-5,
Unpublished study prepared by_Stlllmeadow, Inc. 14 p.

43474111 Ruhn, J. (1994) Milo~Pro 4L: Primary Dermal Irritation Study
in Rabbits: Final Report: Lab Project Numbers: 1328-94:
S9-FF81-5. Unpublished study prepared by Stillmeadow, Inc. 14

P-

GUIDELINE No.: 81-6

43474106 Kuhn, J. (1994) Propazine: Dermal Sensitization Study in Guinea
Pigs: Final Report: Lab Project Numbers: 1323-94: S9- FF81-6.
Unpublished study prepared by Stillmeadow, Inc. 19 P.

43474112 Kuhn, J. (1994) Milo~Pro 4L: Dermal Sensitization Study in
Guinea Pigs: Final Report: Lab Project Numbers: 1329-94:

59-FF81-6. Unpublished study prepared by Stillmeadow, Inc. 19

p-
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GUIDELINE No.: 82-1

00051282 J.R. Geigy, S.A. (1959) Letter sent to R. Ferguson dated oct '19,
1959: Triazine Toxicology, Part II. (Unpublished study recelved
Nov 23, 1959 under unknown admin. no.; submitted by Ciba-Geigy
Corp., Greensboro, N.C.; CDL:102596-3)

00076955. Somers, J.A. (1981) Letter sent to Robert J. Taylor dated Apr 14,
1981: Propazine herbicide/chemical no. 080808; 6(a)(2): Subnmis-
sion of treated vs. control data involving mammary tumors in
rats in IRDC study no. 382-007; response to November 18, 1980
telephone request by Messrs. Dykstra and Chitlik for historical
data. (Unpublished study received Apr 21, 1981 under 100-543;
CDL:245140~3) :

00111671 J.R. Geigy, S.A. (1960) Chronic Toxicity of Propazine 50 WP. (Un-
' published study received Jun 14, 1963 under 100-~455; submitted
by Ciba-Geigy Corp., Greensboro, NC; CDL:050979-3)

00111678 Stenger; Kindler (19263) Subchronic Toxicity--Rat, Oral. A transla-
tion of: Subchronische Toxizitat—--Ratte p.o. (Unpublished
. study, including German text, received Jan 7, 1968 under 8F0687;
submitted by Geigy Chemical Corp., New York, NY; CDL:091195-H)

00111679 Domenjoz, R. (1960) Propazine: Toxicity under Chronic Administra-
tion (Rats). (Unpublished study received Jan 7, 1968 under
8F0687; prepared by Pharmacological Institute of Rh. Friedrich-
Wilhelms V., Bonn, W. Ger., submitted by Geigy Chemical Corp.,
New York, NY; CDL:091195-I)

00111680 Wazeter, F.; Buller, R.; Geil, R.; et al. (1967) Ninety Day Feeding
Study in the Beagle Dog: [Propazine 80W]: 248-~002. ' (Unpublished
study received Jan 7, 1968 under 8F0687; prepared by Interna-
tional Research and Development Corp., submitted by Geigy
Chemical Corp., New York, NY; CDL:091195-J)

00111681 Wazeter, F.; Buller, R.; Geil, R.; et al. (1967) Ninety Day Feeding
: Study in Albino Rats: [Propazine 80W]: 248-001. (Unpublished
study received Jan 7, 1968 under 8F0687; prepared by Interna-
tional Research and Development Corp., submitted by Geigy Chem-
ical Corp., New York, NY; CDL:091195-K)

GUIDELINE No.: 82-3

00111670 Palazzolo, R. (1964) Report to Geigy Research Laboratories: Re-
peated Dermal Toxicity of Propazine 80W. (Unpublished study
received Dec 28, 1964 under 100-455; prepared by Industrial Bio-
Test Laboratories, Inc., submltted by Ciba-Geigy Corp., Greens-
boro, NC.; CDL: 050853-A) '

00111677 Stenger; Huber (1961) Subchronic Toxicity--Rat, Skin. A transla-
tion of: Subchronische Tox121tat—-Ratte, Haut. (Unpublished
study, 1nclud1ng German text, received Jan 7, 1968 under 8F0687;
submitted by Geigy Chemical Corp., New York, NY; CDL: 091195-F)
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GUIDELINE No.: 83-1

00041408 Jessup, b.C.; Gunderson, G.; Ackerman, L.J. (1980) Two-Year Chronic
Oral Toxicity Study in Rats: IRDC No. 382-007. (Unpublished
study received Sep 26, 1980 under 100-543; prepared by Inter-
national Research and Development Corp., sSubmitted by Ciba-Geigy
Corp., Greensboro, N.C.; CDL:243355-A, 243356)

00043131 Ciba-Geigy Corporation (1960) Chronic Toxicity of Propazine 50 WP.
(Unpublished study received Mar 30, 1961 under unknown admin.
no.; CDL:102602-A)

43990801 Ciba-Geigy Corp. (1988) Briefing Paper on Propazine for the
Science Advisory Panel March 2, 1988; Analysis of the Chronic
Rat Feeding Study Results/Oncogenic Classification.
Unpublished study. 25 p.

GUIDELINE No.: 83-2

00044335 Jessup, D.C.; Arceo, R.J.; Lowry, J.E. (1980) 2-Year Carginogen-
icity Study in Mice: IRDC No. 382-004. (Unpublished study re-
ceived Sep 26, 1980 under 100-543; prepared by International
Research and Development Corp., submitted by Ciba-Geigy Corp.,
Greensboro, N.C.; CDL:243350-3A; 243351; 243352; 243353; 243354)

00076955 Somers, J.A. (1981) Letter sent to Robert J. Taylor dated Apr 14,
1981: Propazine herbicide/chemical no. 080808; 6(a)(2): Submis-
sion of treated vs. control data involving mammary tumors in
rats in IRDC study ho. 382-007; response to November 18, 1980
telephone request by Messrs. Dykstra and Chitlik for historical
data. (Unpublished study received Apr 21, 1981 under 100-543;
CDL:245140-A)

00087893 Ciba-Geigy Corporation (1981) Evaluations Performed on the Two-year
Rat Study. (Unpublished study received Dec 17, 1981 under
2F2618; CDL:070550-B)

43990801 Ciba-Geigy Corp. (1988) Briefing Paper on Propazine for the
Science Advisory Panel March 2, 1988; Analysis of the Chronic
Rat Feeding Study Results/Oncogenic Classification.
Unpublished study. 25 p.

- GUIDELINE No.: 83-3

00023558 Bionetics Research Laboratories, Incorporated (1968) Evaluation of
Carcinogenic, Teratogenic, & Mutagenic Activities of Selected
Pesticides & Industrial Chemicals. Vol. II: Teratogenic Study in
Mice and Rats: Report No. NCI-DCCP-CG-1973-1-2. (Unpublished
study received Oct 12, 1976 under 2749-~336; submitted by Aceto
Chemical Co., Inc., Flushing, N.Y.; CDL:229742-3)

00087879 Fritz, H. (1976) Reproduction Study: G 30028 Tech.: Rat: Seg. II
(Test for Teratogenic or Embryotoxic Effects): No. of Experi-
ment: 227642. (Unpublished study received Dec 17, 1981 under
2F2618; prepared by Ciba-Geigy Ltd., Switzerland, submitted by
Ciba-Geigy Corp., Greensboro, N.C.; CDL:070544-B) :

00150241 salamon, C. (1985) Teratology Pilot Study in Albino Rats with
Propazine Technical: Toxigenic Study 450-1787. Unpublished
study prepared by Toxigenics, Inc. 96 p.



HED Records Center Series 361 Science Reviews - File 080808_0021110_080696_00000000_R012575 - Page 145 of 147

00150242 Salamon, C. (1985) Teratology Study in Albino Rats with Propazine
Technical: Study 450-1788. Unpublished study prepared by
American Biogenics Corp. 289 p.

GUIDELINE No.: 83-4

00041409 Jessup, -D.C.; Schwartz, C.; Arceo, R.J.; et al. (1979) Three Gener-
ation Reproduction Study in Rats: IRDC No. 382-010. (Unpub-
lished study received Sep 26, 1980 under 100-543; prepared by
"International Research and DeVelopment Corp., submitted by
Ciba-Geigy Corp., Greensboro, N.C.; CDL:243357-A; 243358)

- GUIDELINE No.: 84-2

00150622 Strasser, F. (1984) Nucleus Anomaly Test in Somatic Interphase
Nuclei of Chinese Hamster: Test No. 831372. Unpublished study
prepared by Ciba-Geigy Ltd. 11 p. '

00150623 Puri, E. (1984) Autoradiographic DNA Repair Test on Rat Hepatocytes
with G 30028 Techn.: Test No. 831371. Unpublished study pre-
pared by Ciba-Geigy Ltd. 12 p. :

00150624 Puri, E. (1984) Autoradiographic DNA Repair Test on Human Fibro~
blasts with G 30028 Techn.: Test No. 831373. Unpublished study
prepared by Ciba-Geigy Ltd. 11 p. :

00163222 Puri, E. (1986) V79 Chinese Hamster Point Mutation Test (with and
without Microsomal Activation): G 30 028 Techn: Test No. 850624.
Unpublished study prepared by Ciba-Geigy Limited. 28 p.

GUIDELINE No.: 85-1

00021578 Gulf 0il Chemicals Company (19692) The Metabolism of S-9115 in
Plants, Animals and Soil. (Unpublished study received on un-
known date under 4090-EX-16; CDL:127223-J)

00038297 Bohme, C.; Bar, F. (1975) Breakdown of Triazine Herbicides in the
Animal Organism. A translation of: Uher den Abbau von Triazin-
Herbiciden im Tierischen Organismus. - (Unpublished study re-
ceived on unknown date under O0F0996; prepared by Bundesgesund-
heitsamt, Max von Pettenkofer-Institute, Laboratorium fur
Ernahrungshyglene, submitted by Geigy Chemlcal Co., Ardsley,
N.Y.; CDL:093306-34) .

00055672 Ciba-Geigy Chemical Corporation (1971) Metabolism of”s —Tr1az1ne
Herbicides. {(Unpublished study including letter dated Dec 29,
1971 from J.R. Forsythe to Harold G. Alford, received Dec 29,
- 1971 under 100-437; CDL:231915-A)

00076414 Geigy Chemical Company (1966) [Toxicity of Prometryne to Various
' Animals]. Summary of studies 090698-B and 090698-C, (Unpub-
lished study recelved Oct 8, 1966 under 7F0559; CDL:090698-3)

00087892 Bakke, J.E.; Robbins, J.D.; Feil, V.J. (1967) Metabolism of 2-

. ¢chloro-4, G-bls(lsopropylamlno)-u s“u-triazine (propazine) and 2-
methoxy—4 6= bls(lsopropylamlno)—u s"u-triazine (prometone) in
the rat. Balance study and urinary metabolite separation.
Journal of Agricultural and Food Chemistry 15(4):628-631. (Also
p~In"unpublished submission received Dec 17, 1981 under 2F2618;
submltted by Ciba-Geigy Corp., Greensboro, N C.; CDL:070549-C)
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00093339 Rysklew1ch D.P. (1965) Metabolism of Propazine and Prometryne in
Rats. Ardsley, N.Y.: Geigy Chemical Corp. (Technical bul-
letin, Feb 11; also”In"unpublished submission received Nov 26,
1966 under 7F0559; submitted by Geigy Chemical Co., Ardsley,
N.Y.; CDL:090697-H) ‘ :

00111673 Geigy Chemical Corp. (1967) Propazine: [Toxicity Studies]. Summary
of studies 050979-A, 091195-D through 091195-F, 050853-A,
091195-H through 091195-K, 132115~B, 091195-M through 091195-P,
and 101155-A. (Compllatlon, unpubllshed study received Jan 7,
1968 under 8F0687‘ CDL:091195-3)

00111683 Richman, B. (1964) Report to Geigy Research Laboratories: Metabolic

: Fate of Cl4-Propazine--Albino Rats. (Unpublished study received
Jan 3, 1968 under 8F0687; prepared by Industrial Bio~Test Labo-
ratories, Inc., submitted by Geigy Chemical Corp., New York, NY;
CDL:091195-N) ' ‘ ' ‘

00111684 Ryskiewich, D. (1965) Metabolism of Propazine and Prometryne in
Rats. (Technical bulletin dated Feb 11; unpublished study
received Jan 7, 19268 under 8F0687; submitted by Geigy Chemical
Corp., New York NY; CDL: 091195-0)

43689801 Krautter, G. (1995) (Carbon 14)-Propazine: DlSpOSltlon and
Metabolism in the Rat: Lab Project Number: 821: 100: 1667.
Unpublished study prepared by PTRL East, Inc. 182 p.

GUIDELINE No.: 86-1

00059219 Woodard, M.W.; Cockrell, K.O.; Woodard, G. (1963) Simazine, Atra-
zine, and Propazine Tissue Residues and Safety Evaluation in
Sheep and Beef Cattle Fed for Four Weeks. (Unpublished study
received Jul 29, 1966 under 7F0525; prepared by Woodard Research
Corp., submltted by Geigy Chemical Co., Ardsley, N.Y.; CDL:
090627-P)

00080629 Woodard M.W.; Cockrell, K.0.; Woodard, G. (1963) Simazine, Atra-
: zine, and Propazine: Tissue Re51dues and Safety Evaluation in
vSheep and Beef Cattle Fed for Four Weeks. (Unpublished study
received Mar 15, 1965 under 5F0447; prepared by Woodard Research
Corp., submitted by Geigy Chemical Corp., New York, N.Y.; CDL:
090488-D)

00087885 Ciba-Geigy Corporation (1979) [Residue Study of Propa21ne- Hens and
' Eggs]. (Compilation; unpublished study received Dec 17, 1981
under 2F2618; CDL 070547-C)

00093525 Geigy Agricultural Chemlcals (1963) {Re51dues in Body Tlssues of
Sheep and Cattle Receiving Simazine, Atrazine, and Propazine].
(Compilation; unpublished study recelved Aug 1, 1966 under
7F0525; CDL: 090628-H) '

100111685 Woodard, M.; Cockrell, K.; Woodard, G. {1963) Simazine, Atraz1ne,.
and Propazine: Tlssue Residues and Safety Evaluation in Sheep
and Beef Cattle Fed for Four Weeks. (Unpublished study received
Jan 7, 1968 under 8F0687; prepared by Woodard Research Corp.,
submltted by Geigy Chem1ca1 Corp., New York, NY; CDL:091195-P)
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00140830 Ciba—Géigy Corporation (1978) [Residue Study of Propazine on Cat-
tle, Meat and Milk]. Includes undated methods entitled: Analy-
sis of propazine and G-30033 in cow tissue; Analysis of G-28273

in cow tissue. (Compilation; unpublished study received Dec 17
1981 under 2F2618, CDL:070547-B)
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