


//ﬂ/

B ¢ I UNITED STATES ENVIRONMENTAL PRCTECTION AGENCY
HEG PR WASHINGTON. D.C. 20460
M;

v ‘  Dosiof
| Sep (1 1970

SEP |7 1996

HEMOPANDUY

SUBJECT: 8F3572 - Fenoxyvcarb -~ Mew Chenical Registration
8F3572 ~ Fenoxycarb - Submission of Supplementary
Data on an 3C-Week Carcinogenicitv/Toxicitv Studv
in "ice
9H5582 -~ Fenoxycarb - Use in Food Handling
tstablishments and Amended Registration of TORNS
2E Insect Growth Regulator (EPA Registration tlo.
35977-26) - FINAL REPORT

TO0X Chem. No.: 6%2C
Project Nos.: 9-0911, 9-119),
9-1316A
Record Nos.: 239678, 242480,
242463
"IRID Nos.: 40361801, 40361802,
. 40376901, 40376902,
40376903, 40376904,
40972701

FROM: william B. Greear, M,P.H. LySlamb Liiau 759/3¢C
: Review Section II -
Toxicology Branch I - Insecticide, Rodenticide Support
Health Effects Division (H7509C)

TO: Joseph Tavano/Phil Hutton, PM Tean 17
Insecticide~Rodenticide Branch
Registration Division (H7505C)
THRU:» " Marion P. Copley, D.V.M., Section Head ,4/ /r\J///7// .//
Review Section II
Toxicoclogy Branch I - Insecticide, Rodenticide auoport 44/
Health Effects Division (H7509C) , *i%
o 1
=7

L

Printad on Aecycled Paz




Conclusions

Toxicology Branck I (TR-I) has deternmined that the
toxicological data base on fenoxycarb is inadequate and will
not sunport terrestrial food cropn usage. The fellowing
studies must e rencated; except for the oncogenicitv studv
in rats in wiaich tne data recuested in the body of the review
may be used to upgrade the study. 1In the rat chronic/
oncogenicity study, much of the data; e.g. body weiaht,
hematoloqy, histopathologv require statistical analysis.
Tissue accountabhility data rmust be provided in conjunction
with a statistical analysis of the occurrence of histopatho-
logical lesions in all treated qroups relative to the controls.
Historical control data on the occurrence of pituitary tunors
are specifically required as specified in the Mata ®valuation
Report. If the data are accepted’the study need not be
repeated.

82-2 21-Day Dermal (end-use product)

83-1 Chronic Feeding®- Rodent

83-4 2-Generation Reproduction

85-1  Metabolism (low and repeated-dose studies)

r lopéen. pov pott ik ’

In addition, fenoxycarb should not he used in €ood
handling establishments where it would constitute a food
use.

The request to waive the data requirements for the
following studies is inappropriate. The studies are not
required.

82-3 90-pay Permal

82-4 90-Pay Inhalation
82-6 90-Day Meurotoxicity
85-3 Dermal Peunetration

Requested Action

OUnder Project No. 9-0911, Maag Agrochenmicals, Inc. has
submitted a petition $#8F3572 with an application for an amended
registration for LOGIC Fire Ant Rait (EPA Registration Mo,
35977-4) to permit use on pastures and in citrus groves. J)Under
Project No. 9-1190, the sponsor has submitted supplementary
data for a previously submitted 80-week chronic/oncogenic study
in mice (MRID No. 40376902) under petition #8F3572. 3JUnder
Project No. 9-1316A, the sponsor has submitted an application
for an amended registration for TORUS 2E Insect Growth Regulator
(EPA Pegistration No. 35977-26) tqQ allow use of the product
in food handling establishments. ¥/In addition, under Project
No. 9~1316A the sponsor has submitted a food additive petition
$9HS5L 2 to establish a tolerance for fenoxycarb in food as
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part of a food handling requlation under 40 CFP Part 193.

:9 Under Projects Mos. 9-0911 and to. 9-1316A, the sponsor has
subnitted requests for data waivers of the followinna
toxicological studies on the technical:

o 90-fay Dermal

o 90-Day Inhalation

o 90-Day MNeurotoxicity: !Mammals
o Dermal Penetration

Background ‘

Fenoxycarb, ethyl[2-(p-phenoxvpheno: s:¢fthyl]lcarbanate,is
a new chemical proposed for use as an insect qrowth requlator.
This is the first time that the sponsor has proposed tolerances
on terrestrial food crops (citrus fruits, grass, and grass
hay). Several registrations have been approved for nonfood
uses (EPA Registration Nos. 35977-26 and 35977-4}. The
following toxicological studies are required to sunnort
terrestrial food-crop usage:

Study Test

No. Studv Material
81-1 Acute Oral Toxicity TGAT and EP
81-2 Acute Dermal Toxicity TGAI and FEP
81-3 Acute Intalation Toxicity TGAI and FP
8l1-4 Primary Eyes Irritation TGAI and EP
£1-5 * Primary Dernal Irritation ' TGAI and FF
81-6 Dermal Sensitization TGAI and TP
82-1 90-Day Feeding - Rodent TGAIL

90-Day Feeding - Nonrodent TGAI
82-2 21-Day Dermal TGAI and FP
83-1 Chronic Feeding - Rodent TGAT

Chronic Feeding =~ Nonrodent TGAI
83-2 Oncogenicity - 2 species TGAI
83-3 Teratology = 2 species TGAI
83-4 2-Generation Reproduction TGAI
84-2 Mutagenicity - Gene mutation TGAI

’ - Structural chromosomal TGAI

aberrations
- Other genotoxic coffects TGAI

85-1 Metabolism PAI or PAIRA

TGAI = Technical grade of the active ingredient.
EP = End-use product. *

PAI = Pure active ingredient. 1
PAIRA = Pure active ingredient, radiolabeled.
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The following studies bhave reen previouslv submitted and

Go

are used in support of the requested terrestrial food cron

1/10% to 30% ai tested.
2/40% ai in .orn oil tested.

usage.
Studies on Fenoxycarb Tecknical
Fulfills
Study Core Guideline
No. Study Crade Requirerents
81-1 Acute Oral Toxicity Guideline Yes
81-2 Acute Dermal Toxicity Guideline Yes
81-3 Acute Inhalation Toxicity Minimum Yes
81-4 Primary Eye Irritationt'/ Minimum Yes
81-5 Primary Dermal Irritation2/ Minimum Yes
81-6 Dermal Sensitization Guideline Yes
82-1 90-Day Feeding - Mouse Guideline Yes
822 21-Day Dermal Guideline Yes
83-1 Chronic Feeding (6-mos.) - Dog Minimum Yes
83-3 Teratology - Rat Minimum Yes
Teratology - Rabbit Minimum Yes
84-2 Mutagenicity - Gene mutation (Ames) Acceptable Yes
- Structural chromosomal
aberration (micronucleus) Acceptable Yes
- Other genotixic effects
(mitotic recombination) aAcceptable Yes
85-1 Metabolism No Grade No

In the current submission, the following studies have heen

submitted in support of the requested terrestrial food-crop

*Low~ and multiple-dose stuvdi~s may be conducted to satisfy the full

Guideline requirements.

9 Basa I',““.i,, o MU; odesmg r“ﬁ-é Pear Re

usage.
Studies on Fenoxycarb Technical
Fulfills
Study - . Core Guideline

No. Study Grade Requirements
83-4 2~Geneiration Reproduction Supplementary No
83-5 Combined - Chronic Feeding - Rat Supplementary No

- Oncogenicity - Rat Supplementary No
83-5 Combined -~ Chronic Feeding - Mouse Supplementary No

- Oncogenicity - Mouse d .
35=1 Metabolism - High dose Partially*

e

~ a

S0



-5

The results on the newly subnittad studies are sunnarized
below:

83-4 - 2-Generaticn Feproduction Studv in Pats (Fazleton
Mo, 4623 161/124; September 1986; "I “o.
403769-03)

Results: MNOEL (Reoroduction) < 200 ppn (10 ng/ka/dav)
LEL (Renroduction) = 200 ppm (10 ng/kq/Zav)
MOFL (itaternal toxicitv) - Could not be
deterfiined :

Groups of 30 male and female (F0) and 25 nale and female
Sprague-Dawley rats were administered 0, 200, &n0, and 1800
ppm of fenoxycarb in the diet. Liver effects including
increased absolute and relative liver weights in the 600 and
1800 prm groups and increased incidences of focal necrosis
and hypertrophy of the liver in the 1200 ppm group were
observed. Because histopathological evaluation of the livers
of FO and Fl parental animals in the 200 and 600 ppr groups
were not conducted, neither a MOEL nor LFL for maternal
toxicity could be established. Significant decreases in pup
weights occurred at all dose levels. Tn addition, further
delays in development, i.e., pinna unfolding and eve opening
were observed and arpeared to be dose-related. The studv is
Core-Supplementary primarily because a NOEL was not determnined
for reproductive effects. Other reascns alsc include no
histological examinatior of target organ, i.e., the liver, in
parental rats in the 200 and 600 ppm groups, gross lesions
were not histologically examined.

[The study is a data gap and a new study nust he
conducted.]

83-5 - Chronic Feeding/COncogenicity in Rats (Fazleton ‘lo.
51911-61/123; Movember 1986; MRID No. 403769-01).

Results: NOEL < 200 ppm (10 mg/kg/day)
LEL = 200 ppm (10 mg/kg/day)

Groups of 60 male and female Charles River CD(SD)BR rats
were administered 0, 200, 600, and 1800 ppm of fenoxycarb in
the diet for 2 years. Liver lesions including microcystic
degeneratioa, focal necrosis and fFibrosis was observed in
males in the 200 ppm group. In addition to the lesions
observed at 200 ppm, rats in the 600 ppm group exhibited
increases in alkaline phosphatase, SGOT and/or SGPT. Hales
exhibited additional liver lesions of hypertrophy and pigmented
histiocytes whereas females exhibited increased liver weight.
In the 1800 ppm group, males additionally exhibited increased
follicular cysts and C-cell .y:crplasia of the thyroid.

()
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Females in the 1800 ppm group additionallv exhi>ited anenia,
increased ahsolute and .elative liver weights, hunertrochv of
the liver and cysts of the thynus. The study was classified
Core-Suppnlementary because a MCFEL was not dermonstrated in the
studv and bhecause of several deficiencies including no
statistical analvsis of data (body weight, focd consumption,
hematology and histopathology) and absence of data or SGNT,
SGPT, and alkaline phosphatase in the 200 and 600 popn grours
at 25, 51, and 78 weeks. Most important, it was inpossible
to determine the percent incidence of lesiors within arours
of aninals hecause the number of animal tissues availahle was
not reported.

[The chronic toxicitv section of the studv is a data 7an»
and a new study must be conducted.  The oncoaericitv section
of the study could be urgraded from Core-Supplermentarv,
provided the testing facility submits tissue accountability
data and statistically analvzes the histcnatholoqy data.]

83-5 Chronic Feeding/COncogenicitv Inveres% Pesearch ‘ic.
B-104819; March 1987; MPRID tlos. 40376922 and
40972701). :

Results: MNOFL/LEL = cannot be determined because a

- : target organ, the liver, was not
examined in all aninals in che lcower
dose groups.

Fiftv male CD-1 mice were administered 0, 30, 110, and
420 ppm of fenoxycarb in the diet for 80 weeks. Females
received 0, 20, 80, and 320 ppn in the diet. 2dditionallv, 10
rats/sex/group were sacrificed at 26 and 52 weeks. Additional
groups of male mice receiving 0 and 420 ppm and female nice
receiving 0 and 320 ppnm were sacrificed at 58 weeks following
a 6-week recovery period. There was a dose-related increase
in the occurrence of alveolar/bronchiolar adenomas in males
at all dose levels. 1In addition, liver lesions including
localized perivascular lymphocvtic infiltration, foci of
pigmented macrophages, focal necrosis, and focal angiectasis
was observed in females in the 320 ppm group.

{The chronic toxicity section of the study is Core-
Sunolementary because a target organ, the liver, was not .
examined in all animals in the lower dose grOUpSf%»yxAug:“~¢,$? rerund
study will be required. The oncogenicity section of the
report will be classified, pending the outcome of the Peer
Peview Committee meeting.]

85-1 - Metabolism in Rats {Inveresk Research MNc. 4217;
' October 1986; MRID No. 403769-04).
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Pesults:

tlinety-eight nercent of an oral dose of 070 rq/%s of
fenoxycarb was recovered; 50 percent in feces, 42 t5 47 nercant
in vrire, 0.02 nercent in C0>, and 0,08 percent in ticsues
within 206 hours. 1In a biliary excretion studv, 37 and €3
percent was elininated in the bile of males an? fFemales,
respectively. Pencated low dose studies indicated that
hicghest residues were found in liver, the raterial
bioaccunulates in fat and metabolism was increzsed at low
doses and with the adninistration of repeat doses.

The high-dose study is acceptahle. However, the
low-dose and reneated dose studies nust be conducted,]

Consiceratinns

The toxicological data on “.le together with the newly
submitted toxicological studies 2r2 inadejuate to supnort
terrestrial food-crop usage. The folleowing studies are
either inadeaquats or need to be conducted,

8L-2 21-Day Dermal (end-use product)

83-1 .Chronic Feeding - Fodent

83-2 Oncogenicitv - Rat

83-4 2-Ceneration Reproduction

35-1 1letaholism - Low=- and reneat.d-dose stuldies

= F Al b cxd s

The chronic feeding study in rodents and the 2-aeneration
reproduction studies must bhe repeated. The oncogenicity
study in rats may be upgraded to an acceptable status as

indicated in the report. The low- and repeated-dose metaholisn

studies must be conducted. The 21-Day Dermal study on the
enéd-use procduct has not vet been submitted.

The sponsor has requested that the data requirements
for the following studies be waived. The waiver recuests’
rationale and EPA response for each waiver are listed below:

82-3 - 90-Day Dermal

The use of LOGIC Fire Ant Rait, a non-dusty granular
material containing 1% fencxycarb does not result in purpose-
ful dernal application or nrolonged exposure to the huran
skin. . Both subchronic and chronic oral studies are available
and have been submitted or are submitted with this application.

EPA Response

The étudy is not required. A waiver is not appropriate
in this Instance, . -

AT
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82-4 - 90-Dav Inhalaticn

LCGIC Fire Ant Bait is a non-dusty aranular produck
containing 1 percent of the active ingredient, €anoxvcars.
The acstive 1r;re3‘eqf is an ”P\ Catengorv IIT nesticide. The
other ingradients of the fornulation are o
materials. The use of the product will not result in renmeated
inhalation exposure at. levels likely to he toxic.

~PA Response

The study is not required. A waiver is not avpronriate
is :

in th instance.

22-5 - 90-Day MNeurotcoxicitv

The active ingredient in LOGIC Fire Ant Rait is rot a”
chclinesterase inhibitor. Data fron the acute oral, der1a1
or ‘nhalation studies sbow no evidence oF neuropatay or :

nPU'OtOYlCIEV.

EFA Pesponse
* studvy is not recuired at this tine. A waiver is not
appr.-~~iate in this instance. ‘

385-3 - Dermal Penetration

LOGIC Fire Ant Bait is a ﬂcr-duétv granular procduct.

containing 1 percent of the active ingredient, feuoxycarﬁ.
The active lngredlent is an FPA Category III pesticide. The

other ingredients in the formulation are

materials.
derndl or inhalaticn exposure at levels likely to be toxic.

EPA Response

The study is not recuired. A waiver is not appropriate

in this instance.

[A copy of the one-liver on fenoxycarb is attached. It
should be noted that the newlv submitted studies have yet to

be incorporated.]
PADI )

In a memorandum dated April 10, 1987, Dave G. Van Orner
calculated the PADI 'to be 0.Cl mg/kg/day based on a NOEL of
10.0 mg/kg/day in the interin report of the rat chronic. -

The use of the product will not result in reveatpu )
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DATA EVALUATION REPORT
Study Type: Guideline Series 83-5 TOX Chem. No.: ©52C
Ccmbined Chronic Toxicity/ - MRID No.: 40376902
Oncogenicity Studies - Mice 40972701

Test Material: Fenoxycarb

Synonyms: Ethyl[2~(p-phenoxyphenoxy)ethyl]carbéma;e; RO 13-
5223/000; N-[2-(p-phenoxyphenoxy)ethyl]lcarbamic acid;
BW data ACR 5023

Study No.: Research Report No. B-104'819/Inveresk Research
International Report No. 3390/IRI Project No. 430624

Sponsor: Maag Agrochemicals
Research ané Development
HLR Sciences, Inc.
Vero Beach, FL 32961

Testing Facility: Inveresk Research International
Musselburg, Scotland

Title of Report: 80 Week Carcinogenicity/Toxicity Study in Mice.

Authors: D.J. Everett, K.A. Scott, P. Hudson, and F. Macnaughton

Report Issued: March 1987

Conclusions:

Chronic Toxicity - NOEL/LEL - could not be determined because
a target organ, the liver, was not
examined in all animals in the
lower dose groups. ’

Males in the high dose {420 ppm)group
exhibited an increase in the absolute and
relative liver weight. Females in the

high dose (320 ppm)group had liver changes
including localized perivascular lymphocytic
infiltration, foci of pigmenteu macrophages,
focal necrosis and focal angiectasis.
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Carcinogenicity

There was a Jose-related increase in alveolar/bronchlolar
adenomas .and carcinomas, and Hardarian gland adenomas in males.
(Tne increase in tumor sites will receive further examination oy
HED's Peer Review Committe=z.)

Classification: Chronic Toxicity: Supplementary (a target
organ, tne liver was not
examined 1in all animals 1in
the lower dose groups)

Carcinogenicity: Classification is pending
the outcome of the Peer
Review Committee meeTw~ ..
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Materials:

1. Test Compound - RO 13-5223/000; Description: a white
powder; Batch No. 83; Purity: not reported; Contaminants:
not reported.

2. Test Animals - Specles: mouse; Strain: CD-1; Aje: not
reported; Weight: males - 22 to 31 g, females - 16 to 20
g; Source: Charles River (U.K.) Limited, Manston,
England. ,

Study Design:

-

l. Animel Assignments - Animals were randomly assigned to
the following test groups:

Chronic Toxicity Study

Sacrifice
Dose in Diet 26 Week?* 52 Week** 58 Week***
Test Group (ppm) Male Female Male Female Male Female
Control (T) 0 10 10 10 10 10 10
Low (T) Male 30, Female 20 10 10 10 10 - ==
Mid (T) Male 110, Female 80 10 10 10 10 - -
High (T) Male 420, Female 320 10 10 10 10 10 10

*Bleed but no necropsy.
**pleed and necropsy.
sxxpleed and necropsy after a 6-week recovery period

Carcinogenicity Study

Sacrifice
Dose in Diet 80 Weeks
Test Group (ppm) Male Female
Control (C) 0 50 50
Low (C) Male 30, Female 20 50 50
Mid (C) Male 110, Female 80 50 50
High (C) Male 420, Female 320 50 50

On receipt of the animals, 10 males and 10 females were
provided a clinical examination, necropsy, histopatheclo-
gical examination of major organs and evaluation of
bacterial and parasitic status. Mild acute bronchiolitis
was noted, therefore, an additional 10 mice/sex were
sacrificed and examined. It was concluded that the health
status of the mice was acceptable. The remaining mice
were housed in a barrier maintained room at a temperature
of 21 + 2 °C and a target relative humidity of 50 percent
with 12 to 15 air changes per hour. A 12-hour on/l2-hour

-3-
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off light cycle was maintained. The mice 7ers housed
singly in suspended, polypropylens cages with stainless
steel grid tops. Sterilized wnite wood shavings were use:d
as bedding material. Food ($.D.S. Ground Maintenance
Diet No. 1) and water were available ad libitum.

Replacement animals were introduced prior to the end of 4
weeks dosing as requirad.

Diet Preparation - A 1700 ppm premix was prepared by
mixing the test materlial with the untreated diet. The
Formulated diets were then prepared by mixing the premix
with the untreated diet for 20 min. Fresh diets were
prepared weekly up to week 14 and then were prepared
every 2 weeks. Analysis of the test diets was
periodically conducted over a 73 week period; however,
the methods were not described. .

Results - During the first week the test diets varied
considerably (up to 26.5%) from targeted concentrations.
Thnereafter, the test diets generally varied less than 10
percent from the targeted concentrations. The
nomogeneity of the test diets was good .

Statlstics - Data obtained at intervals were analyzed for
homogeneity of variance using the "F-max" test. When
group variances appeared to be nomoyeneous a parametric
ANOVA was used and pairwise comparisons made via a
Student t-test. Tumor and histopathological lasion
inc.dence were analyzed using chi-squared and Fishers
Exact Probabllity test. A trend analysis was conducted
on male histopathology data. The parameters analyzed
were total lifetime incidences of lung and Harderlan
gland tumors. The level of significence was p < 0.05.

Quality Assurance examinations were conducted at 25
intervals between January 31, 1984 and August 14, 1985.
The statement was signed on April 15, 1987 by D. Watson.

C. Methods and Results

l‘

Observations - The frequency of observation of the mice
for clinical_signs of toxicity and mortality was not
stated.

Results - It was stated that there were no clinical signs
of toxicity (data were not presented). Survival was
comparable among the coantrol and treated animals.




2.

ARty

Survival data for Week 30 of the Carcinogenicity stuldy 13
provided below:

No. of Survivors at Week 80

Test Group Males Females
Control (C) 42/50 ' 41/50
Low (C) 46/50 : "39/50
Mid (C) 43/50 43/50
High (C) : -39/50 43/50

Body Weight -~ 'Individual animal body weight was
determined 1 week prior to initiation of the study, at
weekly 1ntervals thereafter for 14 weeks and then at 2-
week intervals until termination.

Results - Body weight and body weight gains were comparable
among the control and treated groups in the carcinogenicity
and the chronic toxiclty studies.

Food Consumption and Compound Intake - Individual animal
food consumption was determined over 1 week prior to
dosing and at weekly intervals thereatter for 14 weeks
and then over 2-week periods thereatter.

Results - Food consumption was comparable among the
control and treated groups in the carcinogenicity and
chronic toxicity studies. Mean compound intake is
provided in the following table:

Mean Compound Intake (mg/kg/day)

Carcinogenicity Study

Males Females
Low (C) Mid (C) High (C) Low (C) Mid (C) High {C)

(30 ppm) (110 ppm) (420 ppm) (20 ppm) (80 ppm) (320 ppm)
5.3 19.3 73.9 4.4 16 .9 72.2

Chronic Toxicity Study

Males Females
Low (T) Mid (T) High (T) Low (T) Mid (7T) High (T)

(30 prm) (110 ppm) (420 ppm) (20 ppm) (80 ppm) (320 ppm)
6.0 21.7 81.8 4.8 18.2 71 .6

Blood samples were taken from 10 mice/sex prior to dosing

and from 10 mice/sex from each chronic toxicity group at
Week 26 and 52. Samples were taken from 10 mice/sex/group

-5- w19




at necropsy during Wezk 59 tor determination of alkalinz
phosphatase. Blood samples were also taken from 10
mice/sex/group in tne carcinogenicity stuay at Week 80.
Ssmples were obtained via the orbital sinus under light
anesthesia 1 week prior to death and from the vena cava
at necropsy. The CHECKED (X) parameters wWere detzrmined:

Toae

a. Hematology

X
!X| Hematocrit (HCT) | | Total plasma protein (TP)
|X| Hemoglobin (HGB) |X] Leukocyte differential count
|X| Leukocyte count (WBC) |X| Mean corpuscular HGB (MCH)
|X| Erytnrocyte count (RBC) |X| Mean corpuscular HGB conc. (MCHC)
|X] Platelet count |X| Mean corpuscular volume (MCV)
| | Erythrocyte morphology | | Clotting time
: |X] Reticulocyte count
After 52 and 78 weeks, blood was taken by tailsnip
from each animal and a blood smear prepared. A leuko-
cvte differential count was conducted on all high
dose and control animals.
Results - Animals in the treated groups compared
favoraply with the controls.
b. Clinical Chemistry
X X
Electrolytes Other
|X] Calcium |X| Albumin
|X] Chloride Blood creatinine
Magnesium X| Blood urea nitrogen
Phosphorus Cholesterol
X| Potassium | Globulins
X| Sodium X| Glucose
Enzymes X| Total bilirubin
X! Alkaline phosphatase X| Total protein
Cholinesterase | | Triglycerides
Creatinine phosphokinase | Thyroxine (T,)
X] Lactic acid dehydrogenase (LDH) Triiodothyronine (T,)
X| Serum alanine aminotransferase (SGPT) Albumin/Globulin ratio
X| Serum aspartate aminotransferase (SGOT)

| X}
| | Gamma glutamyltransferase

Results - At 26 weeks, SGOT was elevated in malzss 1in

the high-dose group. Alkaline phosphatase was increased
in all male treated groups and showed a dose-response
relationship; however, statistical significance was

not attained. At 52 weeks, alkaline phosphatase was

. ~6- 20




SGOT (IU/1l)
SGPT (Iu/1)
.Dod (10/1)
Alk. Phos.
(IU/1)

SGOT (1U/1)
SGPT (1IU/1)
LDH (IU/1)
Alk. Phos.
(1U/1)

increased in males in the hign-Jdose group. At 30
weeks, LDH was increased in males in the high dose
group (see the table below). The increase in SGOT in
males in the hign-dose group at 26 wWeeks is considered
to be of no bioclogical significance because increases
wJere not observed at 52 and 80 weeks and there were
no nistslogical changes in the liver. Alkalins phos-
phatase was similarly increased in the male high-dose
group at 52 weeks but not at 80 weeks. Thils increase
is also considered to be within normal variation.

The increase in LDH at 80 weeks in males in the high-
dose group was not preceded by changes at 26 and

52 weeks. No liver or heart pathology was noted in
males. The variability in LDH was high as exempli-
fied by the difference between LDH values in control
and high-dose females in Week 80: 508 (controls),
367 (high-dose). Therefore, the increase in LDH is
probably a sporadic event.

Selected Group Mean Clinical Chemistry Data

Dose Group
Control (T) Low (T) Mid (T) High (T)
H o F m F M F ] ¥
Week 26
63 91 76 100 77 132%* 90 103
37 41 46 42 45 66 43 43
511 514 471 649 469 856 525 634
98 131 126 145 138 132 172 146
Control (T) Low (T) Mid (T) High (T)
mF m  F M F ] E
Week 52
81 86 61 81 62 73 74 81
59 49 45 35 43 31 43 40
485 428 448 435 411 338 504 356
108 151 106 141 102 i67 178* 167

*Significantly different from controls at p < 0.05.
**Significantly different from controls at p < 0.0l.



Selected Group Mean Clinical Chemistry Data (cbnt'd)

Dose Group

Control (C) Low (C) Mi1d (C) Hign (C)
M F ¥ £ M E [ £
Weexk 80
SGOT (1u/1) 80 91 83 76 73 100 94 76
SGPT (1IU/1) 48 49 47 32 29 50 56 33
LDd (1U/1) 492 508 552 403 516 656 699* 367
Alk. Pnos. 137 131 102 115 166 150 145 126
(1u/1)

*Significantly different from controls at p < 0.05.

5.

Urinalysis - Data were obtained from the same animals
that were bled during the pretrial week, Weeks 26, 51,

and 80. Tne CHECKED (X) parameters were determined.
X X
|X| Appearance |X] Glucose
|X] Volume |X| Ketones
|X| Specific gravity |X} Bilirubin
|x} pH |X] Blood
|X] Sediment (microscopic) | | Nitrate
|X] Protein 1X% Urobilinogen
l

Reducing substances

Results - The results of the urinalysis were
unremarkable.

Sacrifice and Pathology - At 52 weeks, 10 animals/sex/
group in the chronic toxicity study were sacrificed. Ten
animals/sex in the control and high (T) dose group were
sacrificed and necropsied at 58 weeks. At 80 weeks, all
the animals were sacrificed and necropsied. The CHECKLZD.
(X) tissues were collected for histopathological examina-
tion. The (XX) organs in addition were weighed for 10
mice/group, except for the 58-week recovery group in
which only the livers were weighed. Histological
examination was conducted on all control and high-dose
animals and all premature decedents. Lungs, Harderian
glands and kidneys were examined from the low- and mid-
dose males.

2
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X

T Digestive system

{ X;Tongue

| XiSalivary glands*

| X|Esophagus?*

| X|Stomach

| XjDuodenum*

| X|]Jejunun

| XjIllieum

| X|Cecun*

i X[Coion

| X|Rectum*

jXX{Liver

| X|Gallbladder

| X|Pancreas*
Respiratory

| |Trachea

| X|Lung

X

“Cardiovasc./Henat.

| {Aorta

|XX{Heart

| X|Bone marrow

| X|{Lymph nodes

] XsSpleen

{ X|Thymus
Urogenital

|XX|Kidneys

X}Urinary bladder

XX|Testes
‘Epididywides

X|{Prostate

X|Seminal vesicle*

X|Ovaries

X|Uterus

X

“Heurologic
XX{Brain

X|Peripher.l nerve*
!
|
i

X|spinal cord (3 levels)*

X{Pituitary
XiEves (optic n.)
Glandular

XX:Adrenals
‘Lacrimal glani
X|Mammary glanrd
AlParathyroids
X{Thyroids
Other
XiBone
X|Skeletal muscle*
X|Skin
X]All gross lesions
and masses
X{Harderian gland*

*Tissues were not examined in animals from the chronic toxicity

the absolute and

At the 52-week sacrifice,

_‘
€D

absolute weights were 2.07, 2.19, 2.27, and 2.44 g in
the control, low-, mid-, and high-dose male groups,

The relative weights were 5.2, 5.4,

5.4, and 5.9 in the control, low-, mid-, and high-dose

At terminal sacrifice,

liver

weights in males were 2.38, 2.46, 2.27, and 2.44 g in

6.3 in the control, low-, mid-, and high-dose groups,

No effects on organ weights were

(It was noted that

£t was stated tnat there were no

groups.

a. Organ Weights - At the interim (52 weeks) and
terminal (80 weeks) sacrifices,
relative weights of the of males in the high-dose
group were increased.
respectively.
groups, respectively.
the control, low-, mid-, and high-dose groups,
tively.
respectively.
observed in the recovery group.
the relative weight of the testes of males in the
low-dose group was incorrectly entered as 2.94.
correct entry is 0.94.)

b. Gross Pathology -

treatment-related findings

The data should have

been summarized for each tesiL g.oup to show:

1)

2)

The types of lesion observad.

The number of animals sprowing the l2sion.

The
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The relative weights were 4.7, 5.7, 5.2, and
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3)

Tne percentaje Of animals 1n eaca Jroup
displaying each type of lesion.

{This problem is considered to De a mlnor deticlency.)

c. *“Microscoplc Pathology

1)

Lesion

Localized perivascular
lymphocytic infil-

tracicn

Foci of pigmented

macrophages

Focal necrosis

Focal angiectasts

2)

Selected Liver Lesions 1in

Non-neoplastic - There agpears to be adverse
ecffects observed 1n the liver of tnhe females in
tne nigh-dose groups. The incidence of these
lesions are provided in the table below:

Female Mice

Dose (ggm)

0 20 0 320
2/49(4%) 0/8 0/7 5/49(10%)
0/49 0/8 1/77(14%) 6/43(12%)
2/249(4%) 0/8 0/7 5/50:25%)
7/43(14%) 0/8 0/38 15/50(30%)

In addition, tnere was an increased incidence of
dilation of Bowman's capsules in treated males.
The incidence was 1/50, 11/49, 6/50, and 9/49 1n
the control, low-, mid-, and high-dose groups,
respectively. It was indicated that tne lesion
may represent an early stage of nephropathy wnich
is an age related degenerative change in the
kidneys of mice.

Neoplastic - On the first examination of the slides
it was determined that there was an increased
incidence of -alveolar/bronchiolar tumors in treated
male mice. The incidence is shown in the table
below. In Table #2 (attached), the incidence in
mice according to the severity of the lesion, is
provided.
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Alveolar/Bronchiolar Tumors 1n Mice

Lesion

Alveolar/oroncniolar
- Adenoma only
- Carcinoma only
- Adenoma associated
with carcinoma
Lung tumor bearing
animals

Lesion

Alveolar/oronchiolar
- Adenoma only
- Carcinoma
Lung tumor bearing
animals

Males
Dose (ppm)

0 30 110 420
5/50(10%) 7/50(14%) 7/50(14%) 13/50(26%)
2/50(4%) 5/50(10%) 6/50(12%) 7/523(143%)
0/50 1/50 (2%) 1/50(2%) a/50
7/50(14%) 13/50(26%) 14/50(28%) 20/50(40%)

Females
Dose (ppm)

0 20 80 320
8/49(16%) 0/10 0/7 5/50(10%)
1/49(2%) 0/10 0/7 2/50(4%)
9/49(18%) 0/10 0/7 7/50(14%)

The data on males demonstrated a statistically
significant trend with increasing dose

{(p < 0.01).
results verified
F.J.C. Roe.

Incidence of

The sponsor declded to have these
by an "outside expert", Dr.
His findings are presented below:

Lung Tumors in Malesl

Lesion

No. with "lung tumor”

No. with "malignant
tumor”

No. with > 1 tumor

No. with tumor > 3 mm

Dose Level (ppm)

0 30 110 420

11/50(22%) 16/50(32%) 18/50(363)  25/50(50%)
5730(4%)  6/50(12%)  6/50(12%)  7/50(143)
2/50(4%) 1/50(2%) ~4/50(8%) 7/50(143)
2750(48)  4/50(8%)  2/50(4%) 6/50(12%)

lIncludes first anu second set of slides.

{The incidence of alveolar/bronchiolar tumors in_
rats at IRI was reported to range from 15 to

25%.]

-11-
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An increase in the incidence of adenoma of the
Hardarian gland was observed in treated males.
The slides were read twice. The first readingy
was performed by IRI; the second reading was
performed by F.J.C. Roe.

Incidence of Harderian Gland Tumors in Male Mice

Dose (ppm)
Lesion Y] 30 110 429
First Reading* ‘
Harderian gland tumor 1/50(2%) 8/50(16%) 5/50(10%) 3/50(164;

Second Reading?

Hard=rian gland tumor 7/50(14%) 10/50(20%) 7/50(14%) 13/50(26%;

Data from Table 33**

Harderian gland

- Adenoma 2/50(4%) 7/50(14%) 5/50(10%) 10/47( 21 %

- Adenoma (serial 5/50(10%) 2/50(4%) 1/50(2%) 3/47(63%)
secrions)

~ Adenocarcinomas 0/50 1750 (2%) 1/50 (2%) 0/47

*Data extracted from body of the report p. 27,
**Data extracted from Table 33, p. 92.

It is clear a discrepancy exists with respect to
the number of animals examined in the high-dose
group which requires an explanation from the
sponsor. (It is believed that Table 33 reflects
tne results of the second reading.)

D. Discussion

The study consisted of a carcinogenicity study of 80 weeks in
duration utilizing three dosage levels (males:. 30, -110, and 420
ppm; females: 20, 80, and 320 ppm) and a chronic toxicity study
of 52 weeks plus a 6~week recovery phase for a control and a high-
dose group. There were no clinical signs of toxicity reported
and mortality was similar for control and treated animals. Test
material intake for the low-, mid-, and high-dose groups was 5.3,
19.3, and 73.9 mg/kg/day for males and 4.4, 16.9, and 72.2
mg/kg/day for females in the carcinogenicity study. 1In the chronic
toxicity study, test material intake for the low-, mid-, and high-
dose groups was 6.0, 21.7, and 81.8 mg/kg/day for males and 4.8,
18.2, and 71.6 mg/kg/day for fcmales. Treatment did not affect

-12-~
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tne hematology parameters that were measdred. Several cranjes
occurred in the values for clinical chemistry parametesrs; :
nowever, there appeared to De no relationsnip witn treatzent.

Tne results of the urinalysis were unremarkadle. At tne interin
(26-we2k) and terminal (532-week) sacritice 1in tn2 chronic toxicity
study, tne aopsolute and relative weights of tne liver were .
1ncreased 1n males 1n the hilgn-dose group. NoO tredatient r2latel
changes were reported for the 3ross necropsy examination at 26,
52, or 30 weeks. On histological examination, th=2re was an increased
incidence of various liver lesions in female mice 1n the nign-
dose group over an 8u-week period. The lesions includged localiz-d
perivascular lymphocytic 1nfiltration, foci of pigmented macropaajes,
focal necrosis and focal angiectasis. There was an lncreased
incidence of alveolar/bronchiolar adenomas in male mice <n2n
compared to controls. The 1incidences exceeded those found 1in
nistorical controls at the laboratory conducting tne stugy.

Tnere also appeared to be a dose-related increase in alvzolar/
bronchiolar carcinomas. The number of males witn multiple lung
tumors also was increased in the mid- and high-dose groups. The
incidence of Harderian Gland tumors were variable but appreared :o
be slightly increased in males 1a the high-dose group. iThe
sponsor should 1) submit historical control data depicting the
1ncidence of Harderian gland tumors and 2) verity the numder of
animals with lung tissues that were histologically examired in tne
male high-dose group.

It 1s not apparent that a MID was administered. No
discussion on dose selection was provided. In an earlier 390-day
study in mice (#B-1G4 709, 9/5/83), the NOEL was determined tO e
100 mg/kg/day and tne LEL was 300 mg/kg/day based on inczzased
liver weight and liver patnology {i.e. fatty changes, glvcogen
depletion and increased multinuclieated hepatocytes).

The 1ncrease 1in alveolar/bronnchiolar adenomas and carcinomas,
and Harderian gland adenomas will be examined furtner by HED's
Peer Review Committee.

Neither a NOEL or LEL could be determined because a target
organ, the liver, was examined in all control and high-dose
animals, but was not examined 1in all animals at lower dose
levels. -

Attachment

-13-
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Table 2: Identity of male mice with primary
Tung tumors as s<en 1in tne original
set of sections . .

Group 1 Group 2 Group 3 Group 4

Lung tumors

Worst ygrade = 4 66 147 153
: 29

Worst grade = 3 10 54 113 1543

28 57 129 157

62 132 187

68 134 195

148 196

200

Worst grade = 2 5 52 116 152

14 92 150 160

172

worst jrade = 1 8 67 102 151

20 71 119 164

41 78 141 167

68 142 175

94 144 176

177

179

136

189

193
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Study Type: Guidelines Series 83-5
2-Year Chronic/Oncogenicity - Rat

TOX Chem No.: 652C
MRID No.: 40376901

Test Material: Fenoxycarb

Synonyms: Ethyl[2-(p—phenoxyphenoxy)ethyl]carbamate; Ro 13-
5223/000; N—[2—(p—phenoxyphenoxy)ethyl}carbamic acid;
ACR 5023

studv No.: Hazleton Report No. 5191-161/123

Sponsor: Maag Agrochemicals
Research and Development
HLR Sciences, Inc.
Vero Beach, FL 32961

Testing Facility: Hazleton Laboratorsies Europe, Ltd.
North Yorkshire, England HG3 IPY

Title of Report: Fenoxycarb (Ro 13-5223/000): 104-Week Oral
(Dietary Administration) Carcinogenicity and
Toxicity Study in the Rat with a 52-Week
Interim Xill.

Author: M.J. Goodyer

Report Issued: November 1986

Conclusions:

NOEL < 200 ppm (10 mg/kg/day)

LEL = 200 ppm (10 mg/kg/day) based on liver lesions in
males: microcystic degeneration, focal necrosis, and
fibrosis. ‘

. In additicn, in the 600 ppm group, alkaline phosphatase,
SGOT and/or SGPT were increased and the relative weight of the
liver was increased in females. Males exhibited additional 1liver
lesions: hypertrophy and pigmented histiocytes. In the 1800 ppm
group females also exhibited anemia, increased absolute and rela-
tive weight of the liver, hypertrophy of the liver and cysts of
the thymus. Males in the 1800 ppm group also had a slight




Cosld
increase in carcinoma of the pituitary and increased incidence
of follicular cysts and C-cell hyperplasia of the thyroid.
Carcinogenicity: Inconclusive pending submission of
historical control data on the occurrence

of pituitary tumors in Crl:CD(SD)BR rats.

Classifications: Supplementary

Justification of Classification:

Chronic: A NOEL was not demonstrated. Also based on
deficiencies as indicated in section E.
Deficiencies. ‘

Oncogenicity: Based on deficiencies as indicated in section
E. Deficiencies.
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A. Materials:

1. Test Compound - Ro 13-5223/000; D2scription: "Nnk
reported; Lot No.: 2; Purity: 96.6%; Contaminants:
Not reported.

2. Test Animals - Species: Rat; Strain: Crl:CD(SD)BR
Sprague-Dawley derived; Age: 6 weeks at start 2f study;
W2ight: males 135-200 g; females 99-153 3; Source:
Charles Rivar (UK) Ltd., Manston Road, Margate.

B. Study Desiqgn:

1. Animal Assignments - Animals were assigned* to the
following test groups:

Dose Main Study Interim Sacrifice
Test in Diet 104 Weeks 52 Weeks
Group (ppm)** Male Female Male Female
Control c 50 50 10 10
Low 200 S0 50 10 10
Mid 600 50 50 10 10
High 1800 50 50 10 10

On receipt of the animals, 10 males and 10 females wer=2
sacrificed for a histopathological pra-screening of the
liver, lung, and kidney. (The pre-screen was unremarka-
ble). The remaining animals were allowed to acclimate to
laboratory conditions for 2 weeks. The rats were housad
in groups of five in stainless steel wire mesh cages
suspended over cardboard-lined trays in a single room.
The temperature and relative humidity were maintained

at 19 to 25 °C and 40 to 70 percent, respectively. A
12-hour on/12-hour off lighting cycle was employed. Food
and water were available ad libitum.

2. Diet Prepar. ion - Separate batches of diet were prepared
for each treatment group at weekly intervals. The diet
was stored at room tempereture. It was stated that the
stability and homogeneity of the formulated diets were
investigated by Hazleton Laboratories Europe, Ltd. prior
to the start of the study. The concentration of the test
material in each of the high- and low-dose diets was
determined in Week 1 and at 13-week intervals, thereafter.
Week 1 samples were analyzed in duplicate and a single

*It was not stated whether the assignment was random.
**Dose levels were stated to have been selected by the sponsor
after examining cat. from a 6-week range-finding study.




analysis of the Weck 13 sample was conductad. All
ramaining analyses wer2 conducted in triplicate.

Results - Stability and homogeneity data on the

formulated diets were not provided. The concpntratxon

of the test material in the low- and high-dose 3roups
*anged from 89.7 to 104.0 percent and 94.0 to 99 0 percaent
of their expected values, respectively, over the 104-week
period.

3. Statistics - Data were manipulated to provide group mean
values and standard deviations. SGOT, SGPT and alkaline
phosphatase were analyzed using a Kruskal-wallis test
for between group differences, followed by the Wilcoxon
Rank Sum test. Prior to analysis of liver weights from
animals at the interim and terminal sacrifice, the weights
were adjusted using the formula:

adjusted weight = actual weight x 100 b
body weight

where "b (the allometric coeff1c1ent)" is specific to the
organ, sex, age, and species of the animal. The value of
"b" was derlved from logarlthmlc reqression analysis of
historical control data. The allometric coefficient "b"
was determined to be 1.25 and 0.75 for males and females
at the interim sacrifice and 1.00 and 0.75 for males and
females at the terminal sacrifice, respectively. The
Terpstra-Jonckheere test with a 2-sided risk was applisd
successively to 1) all groups, 2) all groups omitting the
highest dose level group, 3) all groups omitting the two
highest dose levels, etc., until a result not significant
(p > .05) was obtained. The groups were then analyzed
using th.- Kruskal-Wallis test, and significant differences
{(p < .01) among these groups investigated by a Wilcoxon
Rank Sum test (2 sided). A significant difference

from the control occurs ". . . if either Terpstra-
Jonckheere test is significant (p < .05), when the group
is that with the highest dose level included, or if the
group is one of those among which a significant Kruskal-
Wwallis test occurs and the Wilcoxon test reveals a SLinf—
icant pairwise difference from the control (p < .05).

4. Quality Assurance examinations were conducted at 21
intervals between September 1983 and November 1986. The
statement was signed by Pamela R. Cooper on November 26,
1986.

C. Methods and Results:

1. Observations - The frequency of observation of the

animals for clinic: . r'gns of toxicity and mortality was
not provided. -
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Results - It was stated that therz w2rs no advarsa

offects sz2en in clinical signs of toxicity or mortality

in all the treated groups of animals. Data supporting
the statement that there wa2r2 no advarse clinical signs
of toxicity were not provided. Survival did not appear
t~ be adversely affected by trzatment. Although survival
was slijatly lower in the female high-doss group at Weesk
194, at Week 100 survival was comparable with 33/50

(763) and 39/50 (78%) females alive in the high-dose ani
control group, respectively. Survival data at Week 104
is provided in the table below:

Number of Surviving Animals (Week 104)/Number of Animals
Alive After the Interim Sacrifice

Dose Level (ppm)

0 200 600 1800

Males 38/50(76%) 34/50(68%) 34/51(67%) 37/50(74%)
Females 38/50(76%) 39/50(78%) 29/5C(58%) 33/50(66%)

Body Weight - Individual animal body weights were determined
betore treatment on the first day of the study, at weekly
intervals up to Week 16 and then at 4-week intervals

until Week 104.

Results - From Week 1 through Week 100, males in the

1800 ppm group had slightly decreased body weights when
compared to the control and other treatment groups (see
Table I). The mean body weight of males in the 1800 ppm
group was 6.6% less than the controls at 13 weeks. The
decreased body weights in males in the 1800 ppm group did
not appear to be significant. [A statistical analysis of
the data was not conducted.]

Table I. Mean Male Body Weight (g) at Monthly Intervals

Group (ppm) Week 7
0 16 32 48 64 80 104
Control  169.2 512.9 592.2 658.5 694.7 706.9 736.5
200 172.4 495.7 577.5 650.0 676.6 683.6 707.1
600 169.8 506.9 590.3 663.4 699.9 718.9 747.8
1800 166.1 476.0 554.7 612.5 653.3 668.7 711.2

Food Consumption and Compound Intake - Food consumption
was determined for each cage of animals at weekly intervals
to Week 16 and at 4-week i :texvals until Week 104.

-5
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Results - It was reported that mean cage food

consumption (g/week) was generally lower in males in

the 1800 ppm group when compared to the control and other
treatment groups from Week 1 through Week 76 (see Table
II). At 13 weeks, mean cage food consumption in males

in the 1800 ppm group was only 7% less than controls.
However, there was considerable variation in the amount
of food consumed in the treatment groups. The decrease
in food consumption in males appears to be minor- and not
of significance. Food consumption data were not provided
at Week 96 due to a "recording error." The ranges for
mean compound intake (mg/kg/day) are provided in the
table below:

Table II. Mean Cage Food Consumption (g)
in Males at Selected Intervals

Group (ppm) Week
0 16 32 48 64 80 104
Control 172.3 180.3 164.9 165.6 168.1 162.3 151.6
200 1706.5 171.0 162.6 158.5 165.9 £3.4 143.0
600 171.3 178.5 168.8 164.9 170.0- 161.8 146.8
1800 160.3 168.3 159.9 153.6 159.1 155.6 143.2

Mean Compound Intake (mg/kg/day)

Group
Sex Control 200 ppm 600 ppm 1800 ppm
Males 0 5.4-24.,7 16.6-75.1 52.6-217.2
Females 0 7.2-23.5 23.1-70.8 66.9-212.8

The sponsor should provide information on the time-weighted
average daily intake of the test material.

Ophthalmological Examinations were conducted on all
animals prior to initiation of the study and on 10
rats/sex in the control and 1800 ppm groups in Weeks
51 and 102.

Results - It was stated that no adverse effects were
noted. Individual animal data were not submitted.

Blood was collected from 10 rats/sex in the control and

1800 ppm groups at Weeks 25, 51, 78, and 102. Samples

were obtained by orbital sinus puncture under light
anesthesia gpllowing overnight deprivation of food.

o
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The CHECKED(X) parametars were d2tarmined.

a. Hematology

X X
IX!  Hematocrit (HCT) Total plasma prot=in (TP)
IX] Hemoglobin (HGB) X Leaukocyte diff2rential count
X| Lesukocyt2 count (WBC) X| Mean corpuscular HGB (MCH)
X Erythrocyte count (RBC) X Mean corpuscular HGB conc. (MTHC)
X| Platelet count l ‘ Mean corpuscular volume (MCTV)
| Erythrocyte morphology Clotting time
Results - At Week 102, two-females in the 1800 ppm
group (%467 and #469) had anemia with very large
decreases in 8GB, RBC and PCV. For example, the HGEH,
RBC, and PCV for #467 was 6.7 g/dl, 2.92 million/cm
and 16.7 percent. Female control values at 102 weeks
ranged from 12.1 to 17.0 g/dl, 5.37 to 7.52 million/cm
and 31.8 to 42.7% for HGB, RBC and HCT, respectively.
Hematological parameters were not examined in these
two females at earlier intervals so the progression
of this condition could not be followed.
b. Clinical Chemistry
Electrolytes Other
X Calcium X Albumin :
Chloride X Blood creatinine
Magnesium X Blood urea nitrogen
Phosphorus X Cholesterol
X Potassium Globulins
X Sodium . X Glucose
Enzymes o X| Total bilirubin
X Alkaline phosphate X Total protein
Cholinesterase Triglycerides
Creatinine phosphokinase Thyroxine (T,)
Lactic acid dehydrogenase (LDH) Triiodothyronine (TB)
X Serum alanine aminotransferase (SGPT)*|X Albumin/Globulin
X Serum aspartase aminotransferase* {A/G)
(SGPT) *
Gamma glutamyltransferase

*Also measured in the 200 and 600 ppm groups in Week 102.

Results - At Weeks 25, 51, and 78, alkaline phosphatase
was increased in males in the 1800 ppm group. SGOT and
SGPT were also ircreased in males in the 1800 ppm group.
At Wcek 78, there also appeared to be an increase in LDH
in males in the 1800 ppm group. Because the increase in
LDH did not occur at any other sampling times, it was
considered not to be treatment-related. At Wc.k 102,
SGOT, SGPT, and alkaline phosphatase were increased in
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Gosio,
females in the 600 and 1300 ppm groups. It should

be noted that analyses were not conducted in males and
females in the 200 and 600 ppm groups at 25, 51 and

78 weeks. Therefore, it could not be ascertalined whether
treatment-related changes occurred in the 200 and 600 ppm
Jroups at the earlier sampling times.

The group mean data are summarized in the table below:

Selected Group Mean Clinical Chemistry Data

Dose Level (ppm)

Control 200 600 1800

Male Female Male Female Male Female Male Female

Week 25
SGOT (Iu/L) 92 76 156 78
SGPT (Iu/L) 46 28 66 32
alk. Puos. (Iu/L) 143 73 ) 200%* 107
Week 51
SGOT (Iu/L) 100 73 79 145
SGPT (Iu/L) 53 34 113 32
Alk. Phos. (Iu/L) 158 60 243%* 113%%
Week 78
SGOT (Iu/L) 88 88 292* 111
SGPT (Iu/L) 45 _41 193** 54
Alk. Phos. (Iu/L) 143 84 272%* 131
Week 102
SGOT (Iu/L) 78 85 90 79 197** 107 153* 104
SGPT (Iu/L) 29 37 36 34 82** 41 T3x* 34

alk. Phos. (Iu/L) 136 72 163 74 202 94+* 286%*  104*

*Statistically significaHt at p < 0.0S,
**gtatistically significant at p < 0.01.

6. Urinalysis - Deternined on 10 rats/sex .in the contr~2l and
1800 ppm groups prior to treatment and in Weeks 25, 51,
78, and 102. The CHECKED (X) parameters were determined.

X X

X| Appearance X| Glucose

X Volume X Ketones

X| Specific gravity X Bilirubin




Lol
ix{ pH 'Xi{ Blond
|X| sediment (microscopic) | | vitrate
IX| Protein IX! Urobilinogen
oy |X] Reducing substances

Results - Unremarkable.

6. Sacrifice and Pathology - All animals that died and that
ware sacrificed at the interim and final kill were subject
to gross pathological examination and the CHECKED (X)
tissues were collected for histopathological examination
The (XX) organs in addition wers2 weighed for all intarim
sacrificed animals and for 10 rats/sex group at terminatian.

X X X
Digestive System Cardiovasc./Hemat. Neurologic
X | Tongue X ‘ aorta XX! Brain
X salivary glands XX| Heart X | Peripheral nerve
X | Esophagus | Bone marrow X | sSpinal cord (3 levels)
X | Stomach X | Lymph nodes X | Pituitary
X | Duoderum XX| Spleen X | Eyes (optic n.)
X Je junum X Thymus Glandular
X | Ileum Urogenital |xx! Adrenals
X | Cecum XX| Kidneys : | Lacrimal gland
X | Colon X Urinary bladder X Mammary gland
.{ Rectum XX Testes X Parathyroids
XX! Liver X Epididymides XX! Thyroids
Gallbladder X Prostate Other
X Pancreas X Seminal vesicle X Bone ,
Respiratory XX} Ovaries X Skeletal muscle
X | Trachea X Uterus X skin ,
XX}| Lung X All gross lesions
and masses
X Harderian gland
X Head (3 sections)
a. Organ Weight - At the interim sacrifice, the absolute

weight of the thyroid was slightly increased and the
“spleen decreased in males in the 1800 ppm group. The
relative weight of the liver was decreased in males
and females in the 600 and 1800 ppm groups. At termi-
nal sacrifice, the absolute weight of the liver was
slightly increased in females in the 1800 ppm group.
The relative weight of the heart and the kidney were
increased in females in the 1800 ppm group. The
relative weight of the spleen was slightly increased
in males in the 1800 ppm group. The relative weight
of the liver was increased in females in the 600 and
1800 ppm groups. Only the changes in liver weight

are considered to be related to treatment. The changes
in the other organs are erratic and probably spurious.

-9-
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b, Gross Pathologvy -~ Unremarkable.

c. Microscopic Pathology

1) Non-neoplastic - There was an increase in the
incidence of cysts of the thymus in females in
the 1800 ppm group. There was 3, 1, 1 and 10
females with cysts of the thymus in the 0, 200,
600, and 1800 ppm groups, respectively. There
was an increase in the incidence of follicular
cysts and C-cell hyperplasia of the thyr.id in
males in the 1800 ppm group. Follicular cysts
occurred in 1, 1, 1, and 6 males and C-cell hyper-
plasia occurred in 14, 0, 4, and 24 males in the
0, 200, 600, and 1800 ppm groups, respectively.
The incidence of foamy histiocytes and granuloma
of the lungs was increased in males and females in
the 1800 ppm group as indicated in the following
table.

Selected Lesions of the Lung

Males Females
Jose (ppm) 0 200 600 1800 0 200 600 1800
Foamy ]
histiocytes 6 6 6 12 11 3 11 31
3ranuloma 0 0 0 4 1 0 1 5

There was an increased incidence of liver lesions
in males and females in the treated groups. As
indicated in the table below, microcystic degene-
ration, focal necrosis and fibrosis were increased
in all male treated groups. Hypertrophy was
increased in males in the 600 and 1800 ppm groups
and in females in the 1800 ppm group. Pigmented
histiocytes occurred with increased frequency in
males in the 600 and 1800 ppm groups.

Selected Liver Lesions

Males - Females

Jdose (ppm) 0 200 600 1800 0 200 600 1800
Microcystic

degeneration 13 19 23 28 0 1 1 3
Focal necrosis 1 8 18 19 2 2 6 0
Fibrosis 0 3 3 12 0 0 0 6
Hdypertrophy 0 0 8 22 0 0 0 10
Pigmented

histiocytes 0 0 2 4 0 0 0 0

-10-
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Dose (ppm) 0

C‘ua}ib.
2) There appeared to be an increased
incidence of carcinoma of the pituitary in =males.
The increase exhibited a dose-response relationship.
The incidence of pituitary neoplasas is presented
in the table below.

‘Neoplastic -

Pituitary Neoplasms

Males Females

200 600 1800 0 200 600 1800

Adenoma

Carcinoma 1 2 2 6

-observed { . trezated animals.
‘were unrerarkacle.

12 25 35

10 9

15 20 32

14

13
14

[distorical control data are required to confirnm
or refute the suggestion of oncogenicity of the
test material as manifested by carcinoma of the
pituitary in males.]

Discussion:

The control and treated groups were comparable with
respect to clinical signs and mortality. Survival ranged
from 67 to 76 percent in males and 58 to 78 percent in
females. Body weight and food consumption were not signifi-
cantly affected by treatment. The ophthalmologic examinatinon
was unremarkable. Anemia was present in two females in the
1800 ppm group at Week 102. The anemia was manifested by
relatively large decreases in HGB, RBC and HCT. Alkaline
phosphatase was increased in males and females in the 1800
ppm group at 25, 51, and 78 weeks. In addition, SGOT and
SGPT were increased in males in the 1800 ppm group. It
should be noted that rats in the 200 and 600 ppm groups did
not receive a ciinical chemistry examination at 25, 51, and
78 weeks. Because changes were observed at the high dose,
rats in the lower dose group(s) should have been examined.
At Week 102, alkaline phosphatase, SGOT, and SGPT were
increased in females in the 600 and 1800 ppm groups. JIncreases
in SGOT and alkaline phosphatase were also observed in females
in the 600 and 1800 ppm groups. The increases in alkaline
phosphatase, SGOT and SGPT may be related to treatment and
correlates with increased liver weights and liver pathology
The results of the urinalysis
At terminal sacrifice, the absolute weight
of the livs- was increased in females in the 1800 ppm group.
The relat: ¢ weight of the liver was also increased in females
in the 60¢ and 1800 ppm groups. Females in the 1800 ppm group
had an increased incidence of cysts of the thymus. Males in
the 1800 ppm group had an increased incidence of follicular
cysts and C-cell hyperplasia of the thyroid. The incidence
of foamy cells and ¢r. uloma of the lung was increased in

—11" ) , vt 39




G

:'\
(RN IV

males and females in the 1800 opm group. Several liver
lesions occurred in the treated groups that were related .

to treatment. Males in all the treated groups exhibited a
dose-response relationship with respect to the occurrence

of microcystic degeneration, focel necrosis, and fibrosis.
Hypertrophy and the presence of pigmented histiocytes were
present in the male 400 and 1800 ppm groups. TFemales only
exhihited a slight increase in hypertrophy at the 1800 ppn
dose level. There was a slight increase in the incidence of
carcinoma of the pituitary in males. It could not be deter-
ined if this was treatment related. There was neither an
increase in pituitary adenoma in males nor an increase in
pituitary neoplasms in females. Historical ccntrol data
should be obtained for further consideration in analyzing
the increased incidence of pituitary carcinoma in males in
the 1800 ppm group.

Deficiencies:

The study suffers from several deficiencies. Many of
the parameters that were measured were not statistically
analyzed. Examples of this are no statistical analysis ot
body weight, food consumption, hematologv values and the
results of the histopathology examination. In the clinical
chemistry examination, no determinations were made for SGOT,
SGPT, and alkaline phosphatase for rats in the 200 and
600 ppm groups at 25, 51, and 78 weeks even though positive
results were obtained for the 1800 ppm group. Tissue accoun-
tability tables are absent, therefore, it is impossible to
determine how many animals had a complete set of tissues
examined. It is unkiown how many sets of tissues (or partial
sets) were lost to autolysis, cannibalism, etc. Most impor-
tant, it is impossible to determine the actual percent inci-
dence of lesions within groups of animals. Also, conspicuously
missing from the individual pathclogy sheets is the date of
death of the animal which would be of use in analyzing the
data. The sponsor should provide information on the time-
weighted average daily intake of the test material. Hislorical corilrol

aole are r uired €or the ﬂ'uiTGl“/ Tumors as naled gloke. This Should -
Pwserff the data b sTqu for 24 years o either side of th,s

p reseAl study. the dale Ushould be from the same quﬁmTor/ USin-
_the same/strin of vl and befor The me duraTion. The ~

Tomors  showld be lsTed fo +he mali\r’vmmT TumorsJ benign
Tumors and FL.TM;TQ"X Tumor b{’ﬂm»j animels (50(?5 Scaxz‘rc(:’e‘)-
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CEORGN IRV

STUDY TYPE: Reproductive toxicity; Guideline §83-4.
MRID NUMBER: 403769-03.

TEéT MATERIAL: Ro 13-5223/000.

SYNONYM(S): Fenoxycarb.

STUDY NUMBER(S): 4623-161/124.

SPONSOR: Hoffman-LaRoche and Co., Basle, Switzerland and M»ag
Agrochemicals Research & Development HIR Sciences, Inc., Vero
Beach, FL.
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TITLE OF REPORT: Ro 13-5223/000: 2-Generation Oral (dietary
administration) Reproduction Study in the Rat.

AUTHOR(S): Barker, L., and'M. Goodyer.
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CONCIUSIONS:

In a reproductive toxicity study in which groups of Sprague-Dawley
rats were fed diets containing 0, 200, 600, or 1800 ppm of Ro 13-
5223/000 continuously for two generations, liver effects that
included increased absolute and relative (to body weight) liver
weight at the mid- and high-dose levels and increased incidences
of focal necrosis and hypertrophy of the liver at the high-dose
level were observed. However, since histopathological evaluation
of the livers of F, and F, parental animals from the low- and mid-
dose groups were not conducted, neither a NOEL nor a LOEL for
parental toxicity could be established.

The LOEL for reproductive toxicity was equal to or less than 200
ppm, based on significant decreases in pup weight at all dose
levels. Further delays in development, i.e., pinna unfolding and
eye opening, were also observed, and appeared to be dose related.
This could not be assessed, however, because individual data for
these parameters were not presented. The NOEL for reproductive
toxicity was not established.

Classification: CORE Supplementary Data.

A. MATERIALS:

Test Compound: Purity: 96.6% pure; description: white
crystalline substance; lot No.: 2: contami-
nants: not reported.

Vehicle(s): None used.

Test Animals: Species: rat; strain: Sprague-Dawley (Crl:CD
(SD)BR) ; source: Charles River Laboratories,
Ltd., England; age: F, animals were approxi-
mately 6 weeks old and F, animals were 3.5-6.5
weeks old ut initiation of treatment: weight:
F, males were 200-285 g and F, females were 106-
178 g at initiation of trzatment. ‘

F, males were 132-225 g and I, females were 115-
178 g at initiation of treatment.
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STUDY DESIGN:

This study was gdesigned to assess the reproductive taxicity
potential of Ro 13-5223/000 when administered orally in -
diet to rats for two successive generations.

Mating: At sexual maturation (F,--80 days of treatment, F.--
100 days of treatment), parental animals within the sare
dietary group were paired cne male:one female for up to 21 days
to produce F, litters. If mating did not occur within 10 days,
the male was replaced with a proven male from the same test
group. Sibling pairings were avoided. The estrous cycle ci
each female was monitored daily by vaginal lavage. Day 0 cf
gestation was designated as the day on which sperm was found.
One week after the weaning of the first litter, parental
animals were again paired to produce F, litters.

1. Group Arrangenent:

Dietary Number Assigned
Test Concentration F, F.
Group {(ppm) Males Females Males Ferales
1 Control 0 30 . 30 25 25
2 Low dose 200 30 30 25 25
3 Mid dose 600 30 - 30 25 25
4 High dose 1800 30 30 25 25

Dosing: The test material was administered in the diet. The
test diets were fed ad 1:bitum from initiation of treatment
until terminal sacrifice. Test diet was prepared weekly and
any diet remaining after 1 week was discarded. Homogeneity
and stability of the test material in the diet were determined
pefore study initiation. Results indicated that hormogeneity
was acceptable. The test material was stable for 1 week at
room temperature. Concentration analyses of the test material
in the diet were performed during weeks 1, 12, 25, 37, 49, and
€1 of the study. The-dose levels were chosen based on' the
vesults of a preliminary 6-week range-finding study. However,
no other information on this study was provided.

observations: The animals were checked for mortality twice
daily and for signs of toxicity once daily. Any animals dying
during the study were subjected to gross necropsy. The uteri
of females dying during the study were examined, and the number
and type of implantations were recorded. During gestation,
pregnant females were observed twice daily for parturition.
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Body weights of parental males were recorded weekly; Eziy
weight of females WwWas recorded weekly until pregnancy

3
confirmed. Body weights of pregnant females were reccrded c°n
days 0, 6, 12, 15, and 20 of gestation and on days 1. 7, 1%
and 21 of lactation. After weaning, the body weights ©
parental females were recorded weekly. Food consumption was
measured weekly during the premating period only. The dates
of mating and parturition and the duration of gestation were
recorded for each pregnant female.

The following data were recorded for each litter:

- The number of pups porn alive and dead;

- The number of pups alive on days 1, 4, 7, 14, and 21 of
lactation:

- pup weights (individual) on days 1, 4, 7. 14, and 21 of
lactation;

.  sex of pups alive on days 1, 4, 7, and 21 of lactation; ani
- General condition of pups durinq the lactation pericd.

Litters were randomly culled on day 4 of lactation to a maxinuz
of eight pups (four/sex if possible).

pups discarded after culling were spbjected £o gross necropsy.

The following developmental parameters were recorded for all
pups from each litter:

- pinna unfolding;

- Day on which growth of fur was first observed;

- Tooth eruption; and

- Eye opening.

on day 21 of lactation, two male and two female pups from each
1itter were chosen, and the following functional tests were
performed on each: -

- Grip strength;

- Papiliary reflex of both eyes;

_  visual placing response; and

'~ Auditory response.
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At the end of the second mating for each generaticr,

parental males were killed and necropsied. Parental fema
were killed and necropsied after weaning of the second litt
for each generation. All animals were subjected to a ccopl
grcss necropsy. The liver and reproductive organs, includ
testes, epididymides, seminal vesicles, and prostrate

parental males and the uterus, vagina, and ovaries for paren
females, were saved in 10% neutral-buffer:zi formalin.
liver, testes, uteri, and ovaries were weighed before fixa

b
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The above organs from control and high-dose parental animals
were histologically examined.

Afte: weaning, all F,,, F,,, Fp, and F, pups not selected as
parental animals were subjected to macroscopic =xamination.
The following tissues and organs were taken from cne male and
one female from each litter and preserved in 10% neutral
buffered formalin (organs and tissues weighed and, cr
histologically examined are indicated):

*adrenals *ovaries/uterus
*®prain (fore-, mid-, hind-) "Testes/epididymides/prcstate/
Cecum seminal vesicles
Colon *pancreas
*Duodenum *pituitary
"Eyes (both) Salivary gland (mandibular)
Femur (including bone marrow) Spinal cord (cervical and
‘Heart lumbar)
Ileum *Spleen
Jejunum ®Stomach
*®Kidney "Thymus
®1iver (two lobes) "Thyroids
"Lung (two sections, coronal Trachea
cut) ®Urinary bladder
®Mesenteric lymph node *vagina

All gross lesions

In addition, the livers from five male and five female F.. pups
from each group were histclogically examined.

*Weighed before fixation.

bHistologically examined from control and high-dose F, pups.
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Statistical Analysis:

Body weight gain, food consumption, duration of gestaticr,
fetal welght pup weight, and organ weights were analyzed b

analysis of variance or the Kruskal-Wallis and Wilcoxon rank-
sum tests. Discrete data such as preweaning loss and the
number of pups dead were analyzed by Fisher’s test with a Monte

carlo simulation.® All tests were carried out to the 1 and 33
levels of significance for a two-sided risk.

Compliance:

- A signed Statement of No Data Confidentiality Clalm dated
March 3, 1987, was provided.

- A signed Statement of Compliance with EPA GLP’s was nct
provided. However, the statement certifying that the study
was conducted according to protocol and to the laboratory’s
Standard Operating Procedures was provided.

- A signed Quality Assurance Statement, dated September 9,
1986, was provided.

C. RESULTS:

1. Test Material: Analyses of the test diets revealed that
actual mean test material concentrations ranged from 95.5-
105.0% of target concentrations during the study. The mean
test material intake was 10.2-22.5, 30.5-66.7, and 92.2-
200.0 mg/kg/day for low=-, mid-, and high-dose males and
12.4-22.9, 37.7-67.4, and 111.7-194.5 mg/kg/day for low-,
mid-, and high-dose females, respectively, during the
study.

2. Parental Toxicity:

Mortality: The investigators supplied the following
information. ~

Upon necropsy, the two F, males dying had red fluid in the
_abdominal cavity and enlarged livers (Table 1). Five, two,

zero, and one F, fémales from the control and low-, mid-,

and high~-dose groups, respectively, died or were sacrificed

'an Julsingha, E. B. Two new procedures for use in teratology
studies designed to evaluate the safety of agents (Thesis).

Note:. No other information on this reference was provided.
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TABLE 1. Summary of the Number of Parental Animals Dying

or Sacrificed in extremis (% Mortality) Before
Study Termination®

Dietary ,
Concentration ____F. Generation F._Generaticn
{ppm) Males Females Males Females
No. animals/group 30 30 25 25
0 0 5(17) 0 4(16)
200 1(3) 4(13) ) 2(8)
600 0 0 1(4) 1(4)
1800 1(3) 2(7) -0 1(4)
*pata were extracted from study No. 4623-161/124, Appendices 6

and 12.

in extremis during the last 2 days of gestation (second
mating) apparently because of dystocia. The investigators
attributed these deaths to unusually large litters. One
high-dose F, female had an ectopic pregnancy, but delivered
13 pups. She died on postpartum day 1l; necropsy revealed
an abnormal heart, pale and mottled liver, and dark areas
in the stomach mucosa. In addition, one low-dose F; female
died on postpartum day 1l; no gross lesions were observed
at necropsy.

For the F, parental generation, the mid-dose male killed in
extremis (week 24) during the study had severe mottling of
the kidneys- and a pale liver as well as broken upper

incisors (Table 1). Three, two, one, and zero F, females
died or were sacrificed in extremis on day 21, 22, or 23
of gestation (second mating). As seen 1in the F.

generation, dystocia was associated with these deaths.

The three control f=males and one low-dose female dying
during the study had mottled or pale livers. However, no
consistent findings- were observed in the treated groups
compared to controls at necropsy. In addition to these
deaths, “one control and one high-dose F, female died on
postpartum day 1. The high-dose female delivered seven
dead pups. At necropsy, this female had one pup in the
vagina and five in the abdominal cavity. In addition, a
pale liver was observed. The investigators considered all
the mortalities in both generations to be unrelated to
ingestion of the test material.

9
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clinical Observations: The investigators reported that =<
abnormalities were cobserved. However, no individual zr
summary data were provided.

Body Weight: Mean body weights for selected premating in-
tervals are presented in Table 2. HMean body weights were
similar between control and low- and mid-dose F. animals
during the premating (weeks 0-11) period. Slight decreases
in body weight gain (not shown in Table 2) were cbserved
in the high-dose animals when compared to controls. How=
ever, the decreases were not statistically significant,
except for that recorded for high-dose F, females (p<0.0%)
during weeks 0-4 and for high-dose F, males (p<0.01l)
during weeks 8-12. Mean (% S.D.) body weight gains for the
F, females for weeks 0-4 were 71 £ 13, 75 £ 13, 70 * 11,
and 64 * 8 g for the control, low-, mid-, and high-dcse
groups, respectively. For the F, males, body weight gains
were 50 * 13, 62 t 21, 48 * 12, and 46 * 9 g for the
control, low-, mid-, and high-dose groups, respectively,
during weeks 8-12. Body weights and body weight gain were
similar among dams from control and test groups during the
gestation and lactation periods.

In the F, generation, initial parental body weights were
approximately 8 and 5% lower for high-dose males and
females, respectively, than for controls. The investi-
gators reported that during the F, premating period (weeks
0-12), body weight gains were “"generally" similar between
control and high-dose animals, except for weeks 8-12 when
a significant decrease (p<0.05) was observed for high-dose
F, females when compared to controls. Mean body weight
gains were 23 * 8, 20 % 6, 21 + 7, and 16 * 11 g for
control and low-, mid-, and high-dose F, females, respec-
tively, for weeks 8-12. Body weights and body weight gains
(not shown in Table 2) for the low- and mid-dose animals
were comparable to controls. Also, no differences in body
weight gain for treated females were observed during
gestation or lactation when compared to controls.

Food Consumption: Food consumption during the premating
interval for both parental generations was similar between
controls and the low- and mid-dose groups (Table 3). Food
consumption for high-dose F, females and F, males and
females was slightly, but not significantly, lower than
controls throughout the premating interval.

Gross and Microscopic Pathology: No compcund-related
effects were noted at necropsy; incidences of macroscopic
findings were similar for all treatment groups when
compared to controls for both the F, and F, parental

generations.

Absolute and relative (to body weight) liver weights and

relati~ _esticular weight were significantly (p<0.01)
greater than controls for high-dose F, males (Table 4).
10
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TABLE 2. Summary of Body Weights for Rats Fed Ro 13-522274500
for Two Generations?

Jietary ) \
Corcentration Mean Bodv weizhts (+ S.D.) at ‘week:
(opm) 0 6 12 18 L

E-_Males

0 184 * 14 406 * 40 481 * 49 518 * 57 572 £ &%
200 187 + 9 406 = 27 486 * 32%* 533 + 43 589 # iZ
600 187 £ 8 406 % 37 481 = 47 528 £ 56 572 £ 53
1800 186 * 11 393 + 31 468 + 39 - 324 * 45 563 = .3
F. Females
0 145 * 10 262 + 20 258 * 23° --F .-
200 . 142 £ 8 244 + 18 260 + 21 -- --
600 133 £ 9 243 17 259 *+ 19 -- --
1800 141 £ 8 231 £ 16 245 * 16 -- --
E. Males
0 192 + 22 426 * 41 514 * 57 548 £ 59 593 = 22
200 192 £ 13 421 * 26 507 % 33 548 * 33 590 + L2
600 186 % 24 423 * 44 516 * 53 559 + 52 600 = &5
1300 176 £ 17 394 % 34 483 * 44 519 # 43 565 * S4
E._Females
0 147 £ 15 248 * 23 283 + 27 -- -
200 145 £ 12 266 * 18 279 £ 21 -- --
600 144 * 11 242 * 20 275 t 24 -- --
* 14 232 £ 20 260 = 23%* -- --

1800 140

pata extracted from study No. 4623-161/124, Table 1 and Appendix 1.
*Body weights represent week 11 of the study. Macing began on week 12.

‘Gestation and lactation body weights were recorded for females during this ctize
period.

**The body weight gain for the interval between weeks 8-12 was significantly
different from controls at p<0.0l. '
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TABLE 3. Summary of Food Consumption (g/animal/Jeek: in Rats fe

Ro 13-5223/000 for Two Generations® G A
[ I(}‘
Dietary
Concenzration Mear Food Consuzstion (* S.D.) agp Week:
{pom) 1 4 8 11 ia
F. Males
0 165 * 8 T4+ 23 182 £ 10 186 * 10 -5
200 168 + 3 189 + 11 178 £ 6 183 £ 7 --
600 167 £ 7 189 + 7 182 £ 9 180 £ 7 --
1800 164 + 11 185 + 11 181 + 11 180 + 9 --
F, Females
0 130 * 26 136 + 13 135 + 9 132 £ 7 --
200 124 + 11 140 + 12 138 = 7 128 + 6 --
600 122 + &4 133 £ 7 136 + 8 131 + 7 --
1800 115 * 7 129 + 6 131 £ 10 123 £ 7 --
F. Males
0 166 £ 9 191 + 8 176 £ 13 173 * 16 187 = 13
200 162 * 7 191 + 2 172 £ 6 179 * 5 137 = 3
600 160 = 7 189 + 10 178 £ 8 178 £ 8 . 190 = =
1800 151 £ 5 183 £ 8 172 £ 11 170 = 4 178 = :
E, Females
0 119 * 4 146 7 122 + ¢ 121 £ 8 131 £ 11
200 117 £ 3 144 + 3 129 £ 3 119 £ 3 120 = 5
600 117 £ 6 140 £ 7 127 £ 7 118 + 6 128 + 2
1800 109 £ 5 129 £ 9 120 £ 5 111 £ 6 123 £ 7

apata wers- extracted from study No. 4623-161/124, Tables 2 and 9 and Appendices
1 and 9.

®The premating period ended on study week 11 for the F, generation.




TABLE 4. Summary of the £ffects con Organ Weights of Rats Fed %2 13-5223/0C0 for Tws 3272733 rs’

.Lr,v w i fl .
i
Dietary
Cancentraticn Firal Scay Livar deight 5arad_w:t3mt
(ppm) weignt (g) Apsciute (3) Retative (%) Apsoiute (3) Re.2T 42 ()
E. Males
s} 569 = 59 17.9 + 3.2 31234 3.61 & 0.52 3,86 ¢ 227
270 582 + 39 '8.3 £ 2.1 3.1 3.3 3.75 = 2.42 3.63 = 3.28
5CI 546 ¢ 56 8.5 = 2.7 3.3:3.3 3.72 £ 3.5 .56 = 2.5
18C0 562 = 50 21.1 = 3.0~ 3.7 = 3.3 3.0 = 0.46 8.73 = 3.9
F-_Females
e} 331 = 26 12.3 =+ 2.0 3.7 =2 0.6 0.09 = 0.02 J3.227
200 331 2 29 12.8 = 1.7 3.9 £ 0.4 0.09 = 0.33 5.228
600 324 + 24 13.2 = 1.4 4.1 2 0.4 0.C9 « 9.02 3.229
18C0 308 = 22 14.9 = 1.6 4.8 £ 3.4 0.19 = 0.2 2.332
F. Males
o] 589 + 73 17.7 £ 3.7 3.0 0.3 3.94 ¢ 0.63 2.48 = 3.°5
200 S87 = 47 17.2 £ 2.7 2.9 = 0.5 3.94 = 0.54 0.67 & 2.0
600 606 = 54 18.7 = 2.4 3.1 0.3 46.05 ¢ 0.37 0.67 ¢« C.28
1800 S71 = 52 19.7 = 2.8 3.6 £ 9.3 3.96 = 0.52 .75 =2 .00
F. Females
0 357 = 4% 14.2 ¢ 2.5 4.0 £ 0.7 0.098 = 0.935 0.227 = :. i
200 347 £ 33 1%.3 ¢ 2.5 4.120.7 0.085 = 0.019 0.225 = :.
600 340 = 28 16.2 = 2.7* 4.7 £ 0.7 0.088 ¢ 0.024 0.226 ¢ Z.
1800 325 « s 2.8 5.6 = 0.6** 0.092 = 0.026 0.228 ¢ 2.2C8

29 18.2

3nata were extracted from study No. 4623-161/1264, Tables 6 and 13 and Appendices 6 and 13.

*Significantly different from controls at p<0.05

==gignificantly different from controtls at p<0.01.
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In addition, absolute liver weight for high-dose F. fznal
was significantly increased (p<0.01) when cenmparad
centrols. For the F. generation, relative liver welight in
high-dose males and absolute and relative liver weight 5=
mid- and high-dcse females were significantly greater than
controls (Table 4). No other significant changes in crgan
weights were okbserved in the F. and F. parents.

Histopatholegical evaluation revealed slight hypertrophy
ard necrosis of the liver in high-dose males and females
from both parental generations when compared to controls.
Incidences are presented in Table 5. No other compound-
related histolcgic findings were observed. However, the
livers of low- and mid-dose animals, except for three low-
dose and ore mid-dose F, females, were not histeologically
examined.

Reproductive Toxicity: The numbers of matings and
pregnancies and the fertility and gestation indices fcr
treated animals from all generations (F.,, F., Fz, F:)
were similar to control animals. The mean gestation length
was significantly shorter dvring the F., mating for nid-
(p<0.05) and high-dose (p<0.01) F, dams, during the F:,
mating for high-dose F; dams (p<0.01), and during the F-..
nating for mid- and high-dose F, dams (p<0.01) {Tables ¢
and 7). The gestation length for low-dose F, and F. dans
was similar to controls. Survival of offspring was not
adversely affected by ingestion of the test material,
although the viability from days 1 to 4 of lactaticn
(viability index 1, Tables 6 and 7) was slightly, but nct
significantly, reduced for low-dose F and F,, pups and fcr
mid-dose F,, FPups. Viability indices for all cther
generations wers similar among control and test grcups.

No compound-related clinical signs of toxicity were
observed in offspring from parents fed the test material
during ' ¢ study. Body weights of offspring at day 1 cf
lactatica ~ere similar among control and test groups fron
all jone~utions. However, F,, pup weights were
signif. an.:’ lower in the low- and high-dose groups cn
days 4 (r~t shown in Table 6) and 7 and for low-, mid- and
high-dcce groups on days 14 and 21 of lactation. For F.
pups, body weights were slightly, but not significantly,

lower at the mid-dose level and significantly lower

(p<0.01) at the high-dose level on days 14 and 21 of
lactation. Similar reductions were observed in the F,, and
F», DPUps. Pup weights were slightly reduced for all F.,
treated groups on day 4 of lactation and were significantly
decreased on day 7 (Table 7). Significant decreases were
also cbserved cn days 14 and 21 of lactation for mid- and
high-dose F,, pups. Consistent, significantly reduced body
weights were observed for low-, mid-, and high-dose F,, pups
throughout the lactation period, with the exception of day
1 when body weights were similar among contrel and
tre- i1 *»nt groups. ’
14
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TASLE 5. Suwary of Histcpathological Liver Effects in Rats Fed Ro 13-5223/000 for Two Gere~2tizrs?

Dietary Concertratisn (pom)

£- _ E.
Male Fomale Male Fera’e

0 1800 0 1800 0 1860 J <323
No. Examired 30 30 30 30 25 25 25 25
Hypertraphy 0 0 0 13 0 26 e} 1%
Focal Necrosis : 2 S 0 1 1 14 1 2

tobular/Centritobular

Necrosis 0 1 2 2 1 0 3 3

2nata were extracted from study No. 4623-161/124, Tables 7 and 14 and Apperdices S and 12.
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TABLE 6. Sumary of Effects cf.Dietary Administraticn of Ro 13-5223/CCO zn F: 2ecricucr: .2
sarameters ang Offspring Survival and Body weight? .

9ierary Concentraticn (por)

0 200 . 600 -3

Fia Fiy Fia Fix Fia Fio Fia i
No. Matirgs 30 39 30 29 30 30 33 33
No. Pregrancies 29 28 30 27 29 28 3 29
Fertility Index (%) 97 93 100 93 97 93 1C0 37
Gestaticn Index (X) 100 82 97 89 100 150 100 33
Mean Gestation Length (days) 21.5 21.7 21.4 21.3 21.3 21.3* 21.3 8.2
Total No. Pups Born 419 N 419 338 413 389 424 361
Mean Litter Size at Birth 14.4 13.5 146.4 16,1 16.2 13.9 16.3 3.
Total No. Pups Alive, Day 1 404 300 400 301 399 379 A A 333
Mean No. Live Pups/Litter 13.9 13.0 13.8 12.5 13.8 13.5 13.8 12.3
Live Birth Index %® 96.4 96.5 95.5 89.1 96.6 97.4 97.6 92.2
Totzl No. Pups Alive, Day & 367 274 347 271 360 343 387 . 317
Mean No. Live Pups/Litter 12.7 11.9 12.0 1.3 12.4 1.3 12.9 11.7
viability Index 1 (%)° 90.8 91.3 86.8 90.0 90.2 50.5 93.5 95.2
Total Neo. Pups Alive, Day 21 223 174 212 153 223 295 238 195
Mean No. Live Pups/Litter 7.7 7.6 7.3 6.6 7.7 7.3 7.90 7.2
Viability Index 2 o / 99.5 98.0 98.2 97.2 99.5 $5.5 $9.2 35.7
tactaticn Index (%) 12.6 12.9 18.1 21.0 131 12.9 3.2 *3.3
Mean Pup Weight, Day 1 5.7 5.9 5.6 5.8 5.6 5.6 5.% £.2
Mean Pup Weight, Day 7 (g) 13.1 13.5 11.9* 13.4 12.4 12.8 11.9* 2.3
Mean Pup Weight, Day 21 (g) 49.3 49.0 45.12*  48.1 45.7**  46.8 43,77 44zt

35ata were extracted from study No. 4623-161/124, Tables & and 5 and Appendix 4.

Bl ive Birth Index = —Ns pqg;ﬁaliv? per litFer onday 1.y 1q0.
No. pups alive per litter born

“yiabilizy Index 1 = _Mo. pups alive per litter on day 4 before culling X 100
No. pups alive per titter born .

dviability Index 2 = No. pups alive per litter on day 21
No. pups alive per Litter cn Day & after culling

X 100; calculated by the reviewers.

*significantly different from controls at p<0,05.

=sgignificantly different from controls at p<0.01.
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TABLE 7. Summary of Effects of Jietary Administration of Ro 13-5223/00G zr 7. Jacrzz ot L2

sarameters arg Jffspring Survival and Sody weight?

fDietary Concentration (pom)

3 220 T 400 cace

F2a Fay F2a Fan Faa Fay Fza Fiz
NO, Mazimgs 25 25 25 25 25 25 é5 23
No. Przgnancies 21 20 23 2 23 23 24 2.
Fertility Index (%) 84 80 92 84 92 92 95 3%
Gestaticn Index (%) 100 85 100 90 100 96 17 ot
Mean Gestaticn Length (days) 21.7 21.8 21.6 21.6 21.6 21.2°* 21.3% T
Total No. Pups Born 276 207 318 264 323 306 325 322
Mean Litter Size at Birth 13.1% 12.9 13.8 13.9 14.0 13.9 13.5 el
Total No. Pup Alive, Day 1 229 182 290 259 305 284 317~ 32
Mean No. Live Pups/Litter 10.9 11.4 12.6 13.6 13.3 12.9 -13.2 3.
Live Birth Index (%)° 82.7 87.9 91.2 98.1 94.4 92.8 97.5 35.7
Total %o. Pups Alive, Say & 211 178 233 250 250 274 9. 55
Mean No. Live Pups/Litter 10.2 11.1 10.1 13.2 10.9 12.5 12.1 2.2
Viability Index 1 (%) 92.1 97.8 80.3 96.2 82.9 96.7 7.8 35.3
Total No. Pups Alive, Day 21 143 114 150 148 158 163 182 177
Mean No. Live Pups/Litter 6.3 7.1 6.5 7.8 6.9 7.4 7.% 7.7
viability Index 2 (%) 100 97.5 97.0 97.4 98.7 97.7 8.9 $6.2
Lactazion Index (%) 23.8 15.5 28.0 6.8 23.2 11.8 1.1 5.8
Mean Pup Weight, Day 1 (g) 6.1 6.3 5.6 5.0 5.6 5.8 5.8 5.2
Mean Pup Weight, Day 7 (g) 13.1 16.7 11.6* 13.1* 11.8% 12.5*% 11.6% 1t &~
Mean Pup Weight, Day 21 (9) 47.5 50.4 44,1 [T 43.9%% 43 9 L1.7* 3.2

25ata were extracted from study No. 4623-161/124, Tables 11 and 12 and Appendix 11,
5.¢.9550 explanaticn, Table 6.
*significantly different from controls at p<0.05.

**5ignificantly different from controis at p<0.01.
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- Physical (eye opening, pinna unfolding, etc.) and

Goold;
tional (grip strength, papillary reflex, etc.) develcp:;;:
of offspring were not affected by ingestion of the zesct
material by parental animals.

‘No abnormalities that could be attributed to the test

material were observed at the necropsy of pups from any
generation. Changes in absolute organ weights were found,
particularly in F,, pups (Table 8). However, the only
effect considered to be compound related by the investi-
gators was an increase in relative (to body weight) liver
weight of offspring. Relative liver weight was slightly,
but not significantly, increased for high-dose F., and F..
males and females. Significant increases were cbserved Iin
high-dose F,, females (p<0.05), high-dose F;, males (p<0.01),
mid- and high-dose F,, females (p<0.01), and high-dose F.,
males and females (p<0.0S5). All other changes in organ
weights were considered to be related to reduced tzody
weight and were not directly attributed to the =
material.

ot

2
3

0«

Histopathological evaluation of the livers of offspring did
not reveal any abnormalities.

D. DISCUSSION/CONCLUSIONS:

a.

parental Toxicity: Several females from each group died
during the second gestation periocd of both parental
generations. This was probably due to the age of ths
animals; by the second mating, females were approximately
8 months old and beyond the prime age for reproduction
(Charles River Technical Bulletin, 1982).

Marginal (nonsignificant) effects on body weight and fcod
consumption were observed in "~ high-dose animals when
compared to controls during the study. “Significant
increases in absolute and/or relative liver weights were
observed in high-dose F, and F, females. Histopathological
examination of livers from high-dose animals revealed
increased incidences of hypertrophy and focal necrosis when

_compared to control incidences. However, histopathological

examination of livers from low- and mid-dose animals was
not performed at the sponsor’s request. Therefore, the
NOEL and LOEL for parental toxicity were not established.

Reproductive - Toxicity: A significant decrease in the
length of gestation was observed in mid- and high-dose
dams. However, fertility and reproductive performances

were not affected by the administration of the test

18
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material. Pup viability was similar among controls arnd the
mid- and high-dose groups. Viability was slightly (not
significantly) lower for low-dose pups during days 1l-i cf
lactation. However, this was primarily due to the loss of
entire 1litters by two to three females and was not
-onsidered to be compound related. Pup weights were
similar among control and test groups on day 1 of lacta-
tion. However, significant decreases in body weight were
cbserved in offspring from all treated animals from day 4
or 7 to weaning, except during the F. generation when
significant decreases were observed only at the high-dcse
level on days 14 and 21 of lactation. Increases in
relative liver weight were consistently noted in high-dose
pups when compared to controls. Other changes in absolute,
but not relative, organ weights were observed, and
therefore, were attributed to reduced body weight and not
to the administration of the test material. A further
indication of delayed development was noted. The tinme
period for pinna unfolding and eye opening appeared to
increase with increasing dose when compared with controls.
However, no individual data were presented for these
parameters, and a statistical analysis of these data could
not be performed.

The LOEL for reproductive toxicity was equal to or less
than 200 ppm, based on significant decreases in pup weight
at all levels of exposure to the test material. Further
delays in development, i.e., pinna unfolding and eve
opening with increasing dose was apparent, but no in-
dividual data for these parameters were presented.
Therefore, those affects could not be adequately assessed.
The NOEL was not established.

study Deficiencies: The following deficiencies were noted:
1. Gross lesions were not histologically examined.

2. Livers from low~ and mid-dose parental animal were not
histologically examined at the sponsor’s request.

3. Individual data on developmental paraméters were not
" presented.

4. Data on the number and type of implantations found in
pregnant animals dying or sacrificed in extremis during
late gestation (days 21, 22, or 23) were not presented,
although the protocol states that these data were
recorded.
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E. CLASSIFICATION: CORE Supplementary data.
Reproductive Toxicity NOEL = not establishes.
Reproductive Toxicity LOEL = 200 ppm.
Parental NOEL and LOEL were not established.

F. RISK ASSESSMENT: Not appropriate.
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7. CONCIUSIONS:

The metabolism of [-‘C_Ro 13-5223/024 was studied in groups of
male and female Sprague-Dawley rats following oral admini-
stration at 3000 mg/kg. Total recovery of radioactivity 96
hours post-dosing was about 98 percent of the dose. About 350
percent of the dose was eliminated in the feces and 42 to 47
percent in the urine (and cage wash). About 0.09 percent of
the dose was eliminated as ['‘C]CO,, and about 0.08 percent was
detected in the tissues. The higher ['‘C] residues were found
in the liver, fat, kidney and muscle (<42 ug/g) with residues
being slightly higher in females than males. Most of the
radioactivity found in the urine was associated with sulfate
and glucuronide conjugates of ring- or ethyl-hydroxylated
metaboli’es. Unchanged parent compound accounted for 0.8
percent of the urinary radioactivity. Over 83 percent of the
radioactivity found in the feces was unchanged parent compound.

In a biliary excretion study, one female and one male rat dosed
with 50 mg/kg [*‘C]Ro 13-5223/024 eliminated about 37 and 63
percent of the dose in the bile, respectively. Most of the
biliary radioactivity was associated with sulfate conjugates.
Daily dosing with (*CJRo 13-5223/024 at 50 mg/kg resulted in
gradual increases in (**C] residues in five tissues examined
(liver, kidney, fat, plasma, and carcass). The highest
residues were detected in the liver. After 28 days of dosing,
residue levels decreased with time. However, the rate of [*‘C]
elimination from fat was much slower, suggesting
bicaccumulation. The metabolic profiles in the urine of three
male rats collected 24 hours after 1 or 28 doses were similar
to those obtained in the high-dose study. However, in the
feces, the metabolic profile was different. The parent
compound accounted for only 36 percent of the radiocactivity in
the feces after 1 dose and for 8 percent after 28 doses. The
data suggest increased metabolism at lower doses as well as
with repeated dosing.

The high-dose study is acceptable, whereas the other two
studies provide supplementary data. Single low-dose and
repeated-dose studies are required to fulfill EPA’s guidelines.

Items 8~1ll--see footnote 1.1

11. MATERIALS AND METHODS (PROTOCOLS):
A. Materials and Methods:
1. The dosing solutions were prepared by mixing

appropriate amounts of ([''C] and unlabeled Ro 13-
5223/024 in acetonitrile. The acetonitrile was

Tonly the items appropriate to this Dr. .ave been included.




i-".,.,ib‘

evaporated, and the test material was dissolved in
50 mL rapeseed oil. The target doses were 50 and 3000

ng/Kg.

Male and female Charles River C.D. Sprague-Dawley rats
(age and source not specified) weighing between 160
and 240 g each were used. Aninals were fasted
overnight prior to dosing.

The following three experiments were perfofmed.

(a) Excretion and Retention of Radiocactivity Following
Administration of a Single Oral Dose at 3000 mg/kg:
Five rats/sex were dosed by gavage and the animals
were housed in all-glass metabolism cages for 96
hours. Urine and feces were collected separately
from all animals at 6, 24, 48, 72, and 96 hours
postdosing. Expired [“C]CO2 was collected fron
one male and one female at 6, 24, and 48 hours
postdosing. Animals were then sacrificed
and tissues and organs were trimmed and frozen.
Urine and feces collected on days 1, 2, and 3 were
analyzed for metabolites by thin-layer chroma-
tography (TLC). Radiocactivity 1levels in the
kidneys and liver were <1000 dpm/g and con-
sequently were not analyzed by TLC.

(b) Biliary Excretion of Radioactivity Following
Administration of a Single Oral Dose at 50 mg/kg.
Biliary excretion was determined in one male and
one female bile duct-cannulated rat. Urine and
feces v=re collected at 6 and 24 hours, whereas
bile sampies were collected hourly for 24 hours
postdosing. Total radioactivity was measured in
urine, bile, feces, gastrointestinal tract,
remaining carcass, and cage wash. Bile samples
were collected at 0 to 1, 1 to 2, 12 to 13, or 21
to 22 hours postdosing were analyzed by TLC.

(c) Accumulation and Retention of Total Radioactivity
Following Repeated Oral Administration at 50 ma/kg.
Eighteen rats/sex were dosed daily for up to 28
days. Groups of three rats each were sacrificed
at various intervals during the dosing period and
up to 14 days postdosing. Followirg sacrifice, the
liver, kidney, fat, plasma, and residual carcass
were trimmed and radioassayed. Urine and feces
were collected separately from three males 24 hours
after the 1st dose and 24, 48, 72, and 96 hours
after the 28th dose. The samples were then
radioassayed.

bk




B.

Pooled plasma samples from males collected 24 hours
after the 1st and 21st [“°C] doses were analyzed by
TLC for metabolites. For females, samples
collected 24 hours after the 1st and 28th dose were
analyzed by TLC. Pooled urine and fecal samples
collected 24 hours after the 1st and 28th dose were
also analyzed by TLC. Liver samples from one male
receiving a single dose and one female receiving
28 doses were analyzed for metabolites by TLC.

4., Tissues and feces were homogenized and duplicate

aliquots were combusted prior to radioassay by liquid
scintillation counting (LSC). Plasma, cage wash, and
urine samples were radioassayed directly. Analysis for
metabolites were conducted as follows: urine and bile
were freeze dried, then dissolved in methanol, and
analyzed directly by TLC. Selected samples were
subjected to sulfatase and glucuronidase hydrolysis,
then analyzed by TLC. Feces, plasma, and liver samples
were extracted twice with methanol and the extract was
analyzed by TLC. Three solvent systems were used for
TLC analysis.

Protocol: See Appendix A.

12. REPORTED RESULTS:

A.

Excretion and Retention of Radioactivity Following
Administration of a Single Oral Dose at 3000 wmg/kg.
Animals receiving this dose showed pharmacotoxic signs.
All the rats recovered within 24 hours except for one male
rat that died during this period. The actual doses
administered to males and females were 3180 and 3372 mg/kg,
respectively. Ninety-six hours following dosing, about 98
percent of the administered dose was recovered. Most (>90
percent) of the radioactivity was eliminated in the urine
and feces (Table 1). Less than 0.1 percent of the dose was
detected as ['*'C]CO,. ['*C] residue levels in tissues were
very low, with the highest levels noted in liver, kidneys,
muscle, and fat (<42 pg/g, Table 2).

In the pooled 24-hour urine sample examined, most of the
radioactivity was associated with the origin of the
chromatogram and consisted of very polar substances
(Table 3). Unchanged parent compound accounted for 0.8
percent of the TLC-applied radioactivity. Two hydroxylated
and two unknown metabolites were separated by TLC. About
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TABLE 1. Cumulative Excretion of Total Radioactivity 96 Hours Following Oral
Administration of [“*CiRo 13-5223/024 to Rats at 3000 mg/kg.

ri4c1 Recovery (expressed as % of dose)?

Sample Males Females
Urine 44.03 36.89
Feces 49.14 51.42
GI tract 0.59 1.19
Carcass 0.83 2.57
{tcjco, 0.09 0.09
Cage wash 3.34 o 5.62
Tissues/organs 0.08 0.07
Total 98.10 97.85

2pesults are means from four males or five females.
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TABLE 2. Radioactive Residue Levels in Tissues of Rats 96 Hours

Follo:ing Oral Administration of {**C]

at 3000 mg/kg

Ro 13-5223/024

Tissue ~*“C! Residue Levels (ug/g)?

Tissue Males Females
Bone 9 12
Brain 1 2z
-Fat 16 34
Heart 4 5
Skeletal muscle 28
Gonads 3 19
Liver 32 62
Lung

Spleen 4 &
Kidney 17 13
Stomach and

contents 7 20
Iﬁtestines and

contents 198 345
Plasma 10 7
Blood cells 5 5

apesults are means from four males or five females.

s
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Table 3

The Nsture of Radloactivity In Urine and Faeces Folloving 8
c'ngle High Dose of |'4Cl-Ro 13-5223/024 (Dose Level ca 3000 mg-kg™}

Toelece Solvent System: Ethyl acetste:scetic acld (99:1 v/v)

Results expresssd es § of totsi radlosctivity on plate

| | i | Pooled 0-24 A | Pooled 0-24 h | 1 |
| | Corresponding | Pooled | After | After | 418 | a8 |
| Rt Velue | Standard | 0-24 h | Glucuronidase | Sulphatase | 24-48 h | 48-72 n |
] ] 1 ] Trea*ment | Treatment | } |
| | | | ] | | |
| Urine i | l ] ] | ]
| 0.84-1.00 | Ro 13-5223 | 0.8 | 3.4 i 4.2 | 4.6 | 0.3* |
| 0.78-0.84 | Ro 16-8797 | 5.4 | 28.9 | 36.4 | 26.7 | 1.3 |
] 0.51-0.78 | Unknown | 1.0 | 5.6 | 9.3 | 2.4 | o0.2* |
| 0.43-0.51 | Ro 17-3192 | 0.1*® | 0.9 i 17.0 | 0.9 | o0a* |
| 0.07-0.43 | Unknown | 5.6 | 7.2 | 24.4 | 3.2 | 6.2 |
] 0.00-0.07 | Origin | 87.0 | 54.0 ] 8.6 | 61.9 | 91.7 |
| | ] | ] I | |
] | | ] 1
{$ dose In sample | A mean of 7.2 | 19 ] 20 |
|investigated | | ] i
] ] ] i |
] | | ] | | | |
| Foeces | ] | ] | | | |
| 0.81-1.00 | Ro 13-%223 | 83.7 | | | 27.5 | 12.7 |
| 0.74-0.81 | Ro 16-8797 | 7.7 | | | 33.8 | 31.% |
| 0.50-0.74 | Unknown =~ | 3.1 | |- | 6.9 | 13.8 |
] 0.42-0.%0 | Ro 17-3192 | 0.6* | | | 4.9 | 5.5 |
| 0.03-0.42 | Unknown | 2.2 | ] | 9.0 | 16.2 |
| 0.00-0.03 | Origin ] 2.% | 1 | 18.0 | 20.4 |
] | | i | ] ] |
] - | | | | | |
IS dose in sample | A mesa | | ] 14 ] 18 |
|investigated | of 12.8] | l | 1
| L 1 | { 1 |

® = Results derived from data <30 dpm sbove background
*° = Results derived from data <10 dpm sbove dackground




Table 3

Source: CBI Table 8, CBI p. 45.
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5 percent corresponded to standard Ro 16-8797 (Table 4).
Most of the radiocactivity associated with the origin was
in the form of sulfate and glucuronide conjugates as
indicated by the TLC analysis following enzyme hydrolysis
(Table 3). Most of the radioactivity found in the feces
was associated with the parent compound. The hydroxylated
derivative Ro 16-3797 accounted for 8 percent of the TLC
applied radiocactivity (Table 3).

B. Biliary Excretion of Radioactivity Following Administration
of a _Single Oral Dose of 50 mg/kg. Total recovery of
administered radiocactivity 24 hours after dosing was >97
percent. Biliary excretion accounted for 63 and 37 percent
of the doses in the male and female rat used, respectively
{Table 5). Approximately 9 percent of the dose was
detected in the gastrointestinal tract (GI) of the malc
rat, but 51 percent was found in the female GI. Most of
the radiocactivity in the bile (>88 percent) was associated
with very polar substances and remained at the origin of
the chromatogram (Table 6). Enzyme hydrolysis revealed the
presence of sulfate and glucuronide conjugates.

C. Accumulation and Retention of Total Radiocactivity Following
Repeated Oral Adninistration of 50 mg/kg. Radioactive
residue levels in the tissues examined increased as the
number of doses increased (Tables 7 and 8). The highest
levels were noted in the liver. When dosing was stopped,
residue levels decreased with time. However, the rate of
(*c] elimination from fat was much slower than that in the
other tissues examined. Metabolic profiles in the urine
of three male rats collected 24 hours after 1 or 28 doses
were similar to those determined in the high-dose study
(Table 9). However, the metabolic profile in feces was
different in that the parent compound accounted for only
36 and 8 percent of the radiecactivity applied to the
chromatogram after 1 and 28 doses, respectively. This was
accompanied by an increase in polar metabolites (Table 9).
The metabolic profile in the plasma from male rats 24 hours
after a single dose indicated that 58 percent of the
applied radiocactivity was the unchanged parent compound,
whereas most of the radicactivity was in the form of

“metabolites in the female (Table 10). In the male and
female rats receiving 28 doses, the metabolic profile was
similar and most of the radioactivity was associated with
polar metabolites (Table 10). The radiocactivity in the
liver similarly consist.d of primarily polar material
{(Table 11).
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APPENDIX 2 (continued)

(o610
Table 4
e | o 13-5223/024: Metabolism in the rat (IR1)
Test article ¢ rat metabolites
Structure ' Designation Amount Analysis

Specific activity

le Ro 13-5223/024 | 200.4 mg = 36.06 uCi/mg
<] = 7.22 oCi | Chemical purity
L >99%
LT NH-CO, CH,CH, Radiochem. purity

> 96%
Batch JJ-1/98
(ZFE; May 1981)

Ro 13-5223/000 | 24 ¢ 98X; Lot 18

@ @w—k (31.3.82)
o NH-CO, CH,CH, :

HO@ @ O—L Ro 16-8797 7 2 95%
° NK-CO,CH;C '

Hy

HO""C.HQ\CH:’

- -
HO [+] 0
IOWCO NN,
|
o
' Ro 1-1374 25 g Aldrich

0 @-o-@-on

Ro 17-3192 10 mg > 95%

RES-DrPr, NSt , |
22.11.1985 A ';3}




Table 4

Source: CBI p. 87.
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Table S

Phase 2
C.my!a*lve Recovery of Total Radipectivity Following Singie Oral Admlalstration of
1'4C1-Ro 13-5223/024 to One Male and One Female Bile Duct Cannulated Rat.
Dose Leve! ¢a 50 mg.kg

Resuits expressed 8s I adminlstered dose recovered

| Time |__Animal No./Sex |
| (h) I 3% | 409 |
| 8lie | | |
I o= I 077 | 1.02 |
I 02 | 497 | 1.5 |
| 0-3 I &n | 248 |
I o4 | 180 | 2.0 |
I 05 | 17.%9 | 2.57 |
| 06 | 2335 | 2.72 |
] ©-7 | 28.83 | 3.02 |
| o0-8 | 34a3 | 343 |
| 0-9 | 3835 | 3.8 |
| 0-10 | 40.88 | 4.9 |
I o-11 | 42,52 | s.82 |
| 012 | &9 | 1.00 |
| 0-13 | 46.67 | 11.22 |
] 0-14 | 48.01 | 16.85 |
1 0-15 | 48.89 | 22.65 |
| o-16 | 49.57 | 27.03 |
I 0-17 | 50,18 | 30.47 |
| 0-18 | 50.67 | 32.47 |
| 0-19 | S51.08 | 33.54 |
| 0-20 | 5246 | 34.54 |
I 0-21 | 55.45 | 3%5.25 |
| 0-=22 | s8.45 | 35.93 |
| 023 | 61.20 | 36.51 |
| 0-24 | 62.80 | 36.92 |

- | urime ] | i
] o0-6 | ©6.315 | o.8 |
} 0-24 | 11.33 | %.29 |
| Faeceas | } |
| o6 | o0.08 | 0.00°]
} 0-24 ] 12.11 | 2.44 |
] 61 Tract ! } |
|24 ] _9.12 | $1.20 |
| Carcass | | |
j___24 L t.51 | 181 |
| Cage Wash | i |
124 019 | 0.7 | -
| Total | | | 7>
i

0-24 | 97.06 | ¢8.07 | . 25

® = Results derived from deta <30 dpa ebove background




Table 5

656101

Source: CBI Tabie 4, CBI p. 36.
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Table &

The Nsture of Radiocectivity In Blle Following 8 Single Low Dose of
1'4c1-Ro 13-5223/024 (Dose Levei ca 50 mg.kgH)

Telece Solvent System: Ethyl Acetate:Acetic Acld (99:1 v/v}

Results expressed as § of total radlosctivity on plate

| | | | | | 3981-2h| 3948 1-2h |
| |Corresponding] 39 8 | 3948 | 398 | Following | Following |
| Rt Value | Standerd | 1-2 n|12-13 h |21-22. h [Glucuronidese] Sulphatase |
| ] | | ] | Trestment | Treatment |
| | | | | | | |
|0.73-1.00 | Ro 13-5223 | 0.0**] 0.4* | 1.1 | 1.6 | 1.6 |
[0.66-0.73 | Ro 16-8797 | 0.3 | 3.4 | 9.5 | 153 | 13 |
[0.45-0.66 | Unknown | 0.2°] ©0.3* | 0.6 | 0.9 | 190 i
[0.35-0.45 | Ro 17-3192 | 0.1°¢] 0.1°¢ | 0.°* |  0.3* | 10.8 |
[0.05-0.35 | Unknown | 0.1* | 0.8 | 0.6 | 1.0 | 332 |
[0.00-0.05 | Origin 199.3 | 95.0 |es82 | - 8.8 | 2.7 |
| ] | | 1 | | |
| | I | | | !
|$ dose In sample | 42 | 2.2 | 3.0 | 4.2 | 4.2 ]
| investigated } | B | } |
| 1 ] | | L |

* = Resylts derlved from dets <30 dpm above background
¢ » Results derived from data <10 dpm sbove bdackground




Table 6

Source: CBI Table 9, CBI p. 46.
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Table 7

Phase 3
Moz Levals of Tots! Radioactivity in Selected Organs, Tissues end Pody Flulds at Varlous Time
Points Durling end Afte- 28 Cay Repeated QOral Administration of
( 4Cc1Ro 13-5223/024 to Male Rats
Dally Oral Dose Level ca 50 mg.kg?

Results expressed as ug equliv.g? + S.0.

Doses' |Numbers of |

1 | | | | i
| Received | Rats | + Piasma | Carcass | = Liver ]  Kidney | Fat 1
| 1 | A | ] | I
| 1 |3 0-3 | 05202 1.8+05]| 3.220.8] 1.3+03] 0.6+ 0.1]
I 7 | 36 (4-6) | 07203 2.1+41.2| 46+1.3] 2.2205 ] 1.720.2]
| 2 [38(7-9) | 1.3203] 3.8241.0 | 90 +1.0 | 41205] 2.22 1.1
| 1 I | 7 L | | !
[Says After | | i | | ] I
128 Multiple] | i | | | }
|__Doses | ] i | ] ] I
] ] | | | | | H
i 2 1 % 010-12) ] 0-8_*_0-7 | 2.! 11-5 | 5-5:_2.2 | 2.6 + 1.5 | 1.4 ¢+ 0.6 i
i 4 | 3¢ (13-15] 0.2 # 0.1 | 0.8+0.3] 2.220.3 ] 1.0+ 04 | 1.0+0.21%
| 10 ] 35 116-181] ¢ I* :_00 | 0.6 + 0.1 l I.O.*_O'-I ] O.‘j_O.l | \.2_‘_0-6 i
| } | | | ! ] i

+ = Results expressed as ug equliv.mi?d + 5.0,
* = Results derived from data <30 dpm sbove background
t = Samples tezken 24 h after the corresponding dose




Table 7

Source: CBI Table 6, CBI p. 43
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Table 8

Phase 3
Mgan Levels of Total Radicectivity in Selected Organs, Tissues and Body Flulds at Yaricus Time
Points During and After 28 Day Repeated Oral Administration of
t'4c1-Ro 13-5223/024 to Female Rats
Daily Oral Dose Level ca 50 mg.kg

Resuits expressed as yg equiv.g? ¢ 5.0,

| Doses [Numbers of | | | | | |
| Received | _ Rats | Plasma | Carcass | Liver ] Kidney |} Fa* |
! | | | | v | o |
I 3 [ 39 (20-22)] 0.4 20,1 | 262 1.4 | 6.1 18] 1.1 40,7 0.7+ 0.4
Y | 32 123-25)] 0.5 2 0.1 | 3.32£0.6| 7.620.5] 1.220.2| 1.3+0.5 |
] 28 | 32 (26-28)] 1.9 +0.2| 5.6 +1.8]|13.02+2.9]| 2.1 %14 | 2.720.7 |
| | | | i | | 1
|Days Atter | | | | | | i
128 Muitipie] | | | | | |
|__Doses | | | ] | | |
| | | | | | | |
| 3 | 32 (29-31)] 0.1 200 ] 1340851 3. 2 0.4 | 0.9+0.2] 1.6+ 0.5]
] 7 | 32 (32-34)] 0.1 £+ 0.0 ] 0.8+ 01| 142041 | 0.640.2] 1.620.6]
] 14 | 32 (35-37)]%*%0.0 20.0]| 0.6+0 ] 0.7 200 ] 03+0.1 ] 143 2 0. |
| | I I ] v | I




Table 8 : Ggaio:

Source: CBI Table 7, CBI p. 44.
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Table 9

The Neture of Radicactivity in Urine and Feeces Following Acute and Chronic
Administration of 1'4CI-Ro 13-5223/024 (Dose Level ca 50 mg.xgd.day

T.l1.c. Soivent System: Ethyl aceta*-:acetic acld (99:1 v/v;

Results expressed as § ¢f total radioactivity or plate

|investigated
{

| o | | ] | | Chronle | Chronic |
I | | [Acute 0-24 h [Acute 0-24 hj | o0-24n | o0-24n |
IRt Value |Corresponding|Acute | Following | Following |Chronic| Following | Following |
| | Stancard [0-24 h|Glucuronidase] Sulphetase | 0-24 h|Glucuronidase| Sulphatase |
| | i | TYrestment | Treatment | | _Trea*ment | Treatment |
| | | | I | | | |
lurine | I | [ l | 1
[0.63-1.00] Ro 13-5223 | 0.1°¢| 0.2 | 2.3 | 0.0° 0.2 l 1.9 |
|€.37-0.63] R 1-1373 | 0.1* | 2.6 | o, 0.3 | 3.2 |
{0.30-0.37] Ro 17-3192 | 0.2 | 0.8 | 9.8 | | 0.3 | 5.0
|0.03-0.30] Unknown | 3.0 | 3.2 I 57.8 | 1.8 | 2.0 | %6.4 |
10.00-0.03] Or.gin 196.6 |  95.2 | 26,0 |91.1 | 91 | 334 |
| ] | | | ] | 1 |
| | | I
|Mean $ dose !n sample | 27 { 3* |
|investlgatad ] | ]
| I ] !
i | | | i i | | !
[Faeces | | | 1 | | | !
|0.81-1.C0} Ro 13-5223 |[36.2 | ] | 8.4 | | |
10.74-0.81] Ro 168797 | 1.9 | i | 0.9 | | |
10.50-0.74] Unknown | 9.5 | | | 3.9 | | |
10.42-0.50] Ro 17-3192 [ 5.1 | | | 2.7 } | |
}0.03-0.42} Unknown 129.7 | | | 50.8 | | |
|G.60-0.03] Origin ]21.5 ) | | 33.3 | | ]
| | | 1 | | | I I
| ' | l |
|Mesa § cose In sample | 43 | 1 + ]
| | I
1 L I

® = Results derived from uatc <10 dpm above dackground
®* = Results derlved from csta <10 dpm above dbackgrouns
+ = Expressed as § of total radicactive dose raceived over 28 days
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Table 9

Source: CBI Table 10, CBI p. 47.
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Table 10

The Nature of XRadicactivity In Piasms Followlng Acute and Chronic
Acministration of |'4CI-Ro 13-5223/024 (Dose Leve! ca 5C mg.kgi.qayh)

T.lec. Solvent System: Ethyl acetate:scetic acid (99:1 v/v)

Resuits expressec as § of total radloactivity on plate

+|
3 Acute | R Acute

1ad B 1
d Chrenlc | @ Chronle |
J

| | Corresponding
| Rf Value | Standard

| investigated

| 4l

] ]

| | |
| 0.62-1.00 | | st | 22¢ | 4¢ ! 4% |
| | | | | | i
| 0.53-0.62 | Ro 13-5223 | %8 Y- LI 0 1 1
| | i | I | ]
| 0.07-0.53 | | e 1 et | 6 | s |
| | | | | | |
| 0.00-0.07 | Origln | 26 | %2 | 90 T |
| | ] | | | |
| | | | | |
[Mean ug equivemi? In sample] 0.5 | 0.4 | 1.4 | 0.9 |
| | | | |
] | | |

-

* = Results derived from deta <30 dpm sbove backyround

*® = Results derived from data <10 dpm sbove background

+ = Pooled plasme from 33 rats secrificead 24 h after first dose

++ = Pooled plasma from 33 rats sacrificed 24 h after twenty first doss
¢ * Pooled plasns from 32 rats sacrificed 24 h after third dose

44 = Pooled plasna from 32 rats sacrificed 24 h after twenty eighth dose




Table 10 | 00310°

Source: CBI Tz%le 11, CBI p. 48.
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Table 11

The Nature o! Raf‘loacﬂvny in Liver Following Acute end Chronle
Administration of | Cl-Ro 13-5223/C14 (Dose Level c¢s 50 ng.kgt.deyt)

T.1.c. Solvent System: Chioroform:me*hanol:acetic scid (80:20:1 v/v/v)

Results expressed as § of total radiosctivity on plate

Corresponding Acute | <hronic

|investigated

| I ¢ | I
|_Rf Valve | _ Standard 1 ud 1@ |
| | | | |
| 0.83-1.00 | Ro13-5223 | o | 5 |
| | | | |
| 0.77-0.83 | Ro16-8797 | e« |6 |
| | | | |
| 0.66-0.17 | Ro17-3192 | 1 | e |
| i i I |
| ©0.04-0.66 | Unknown { 34 ] 57 |
| | | | |
| 0.00-0.04 | Origin | 63 RT I
| ] | | |
| | | |
Jug equiv.g? in semple ] 3.8 | 16.3 |

| | |

| | |

® = Resuits derived from data <30 dpm above background
ee 4 Resuits derlved from data <10 dpm sbove background




Table 11

Source: CBI Table 1z, CBI p. 49.
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13. STUDY AUTHORS'’ CONCLUSIONS/QUALITY ASSURANCE MEASURES:

(*C]Ro 13-5223/024 is well absorbed after oral administration
at both dose levels, widely distributed, and extensively
metabolized. Excretion of radioactivity is quantitative, the
bulk of the dose being recovered after about 72 hours.
Slightly more was excreted in the feces than in urine. Studies
with bile duct-cannulated rats indicate that biliary excretion
plays a major part in the excretion of the compound. Only a
very small proportion of the radioactivity excreted, after both
high- and low-dose administration, consisted of unchanged
pesticide; the major part was excreted as polar metabolites,
mostly sulphate conjugates.

Radioactivity is accumulated in major tissues during nultiple
administration, and although initial clearance of radio-
activity on cessation of dosing is rapid, detectable levels are
still observed in liver, kidney, and fat 14 days after the last
dose.

14. REVIEWERS’ DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

A. These studiss were adequately conducted and the authors’
conclusions are supported by the results presented.
Adequate numbers of animals were used for the eliminaticn
and tissue residue studies (Stucy Nos. 1 and 3), and the
methods and materials were appropriate. However, for the
biliary excretion study and some of the sumples analyzed
by TLC, only one animal/sample was used. Thrus, these data !
do not provide adequate quantitative infermation.

The high-dose study fulfills EPA’s guidelines: howevef,
single low-dose and repeated-dose studies are needed to

evaluate the elimination and distribution kinetics under
nonsaturating conditions. This is particularly true since
the metabolic patterns obtained in the biliary excretion
and accumulation studies (50 mg/kg) were different from

those noted following administration of a *r"0-—3/ "% Snze,

Item 15=~see footnote 1.

3

16. CBI_APPENDIX: Appendix A, Protocol, CBI pp. 69 t-
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APPENDIX A
Protocol
CBI pp. 69-85.
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The material not included contains the following type of
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_____ Identity of product inert ingredients
Identity of product impurities
Description of the product manufacturing process
Description of product quality control procedures
Identity of the source of product ingredienté
Sales or other commercial/financial information
A draft product label
The product confidential statement of formula

Information about a pending registration action

The document is a duplicate of page(s)

g FIFRA registration data

The document is not responsive to the request

The information not included is generally considered confidential
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