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MEMORANDUM ’ PESTICIDES AND TOXIC SUBSTANCE!
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SUBJECT: EPA Petition No. 3F2941 (fenoxycarb): Status of

Data Review for Use on Non-agriculttural Turf
{including residential lawns), and for Use on
Pasture and Range Grass. Review of Studies

Submitted.
ST
T
FROM: David G, Van Ormer T“/'
Section II, Toxicology Branch s

TO:

Hazard Evaluation Division (TS-769)

Adam Heyward, Team No. 17
Registration Division (TS-~767)

THRU ¢ Rdwin R. Budd, Section Fead \ E{

Section II, Tox1cology Branch

Hazard Evaluation »Division (T8-769) / ’b /6'4;4%
3..':0

For the uses of fenoxycarb on turf (including re51dpnt1al

sites) not intended for grazing, Toxicology Rranch requ1res
data as follows:

Acute oral toxicity, technical (T) and formulation (F)
Acute dermal toxicity (T and F)

permal irritation (F)

Acute inhalation (T and F)

Dermal sensitization (F)

21-pay dermal toxicity (T)

Teratogenicity (two species)

Mutagenicity battery

90-pDay feeding (rodent and non-rodent)

Metabolism

Of the above studies required for the subject petition, all

have been submitted (and are acceptable) except for the
follow1ng- .
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. also presented sedation and diarrhea.
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1. 21-Day dermal siudy on technical moterial.

2. Teratogenicity study in a non-rat species.

3. 90-pay feeding study in a non-rodent.

4. 90-Dpzy rat feeding study showing no-observable
ef’ects in all parameters.

The 90-day rat feeding study submitted (Hoffmann-LaRoche
study No. R-104 779, 6/5/83; see attached reviews and addenda)
. shows significant increases in liver weight at low dose.

Acute Dermal - Rat:; Hoffmann-LaRoche (Rasle) Report No, R-97 341,
May 5, 1982,

The test material was technical fenoxycarb, 10.3% (w/w) in
formulation ACR 5023)}. The test animals were Wistar
rats (outbréd, SPF) from Kleintierfarm Madderin AG. The males
weighed 207- ?38 g and the females weighed 169-202 g. The
animals were randomized into dose groups and caged individually
under standard ambient conditions. Pelleted rat died and tap
water were available ad libitum.

Nosage groups of five males and five females received dermal
application of test material at 1000, 3000 and 5000 mg/kg,
respectively. An application area (20 cm” ) had previously been
shaved with electric cllppers. “Exposure was for 24 hours under
occlusive bandage. The skin was subsequentliy cleaned. with
lukewarm water prior to examination.

<

The animals were observed daily for 14 days, and their
behavior was checked against a list of 57 components of
symptomatology, according to the report. Rody weights were

recorded on days 1, 7, and 14. Animals killed were subjected
to gross necropsy.

Results:

Animals in all dose groups exhihited dyspnea,

curved body
position, and ruffled fur. The high-dose animals

(5000 mg/kg)
There were no deaths.

The Report tabulates no organ changes related to treatment.
RoGdy weight changes are not reamarkable.

LN50 (dermal, rats) = > 5000 mg/kg

Tox Category: III (Guideline Data)
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Reclassification of Inhalation Studies

The acute inhalation studies (rat) on the technical fenoxycarb
as a dust and an aerosol (Huntington Research Centre) and on
the formulation ACR 5023 N R R esearch and
Consulting Company, 3/16/82) have een classified as
Supplementary Data on the basis that the rats were not exposed
to a sufficiently high concentration of dispersed material.
For the studies on the technical material the concentrations
obtained were reportedly the highest concentrations obtainable
with the equipment used. The average chamber concentrations
reported for the® technical material were 0.26 mg/1 (dust) and
0.48 mg/l (aerosol).

Inhalation toxicology experience at one laboratory
(nr. Charles Ulrich, International Research and Nevelopment
Corp.) has led to the estimate that only ahout one-third of
materials tested at that laboratory can be dispersed at as high
a concentration as 5.0 mg/l. For comparison, a "nuisance
particulate” concentration is often about 0.01 mg/l (ACGIH).

In consideration of the above opinion and of the low oral
toxicity of the a.i., Tox1cology Rranch will reclassify the
subject inhalation studies as 1Imiting studies, providing
Minimum Data for assigning Toxicity Categories to fenoxycarh
technical and to the formulation ACR 5023,

Nata Ouality Reclassification:

Tox Cat Grade
Acute inhalation - rat Technical 11 Minimum
(Huntington Resgearch Center)
Acute inhalaticn - rat Formulation I1IX Minimum

_ACR iOZi I

™.
b
SIS m—— ~
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Primary Skin Irritation and Dermal Sensitization - Guinea Piq.
Fenoxycarb Formulation ACR SOZBM—L
Hof fmann—-LaRoche No. 2330a; Marc f, 1982,

The test animals consisted of two groups of 10-to-20 guinea
pigs (experimental and control) and 4 animals for prlmary
1rr1tat10n test. :

The protocol was the split adjuvant technique (Maguire).
On Day 0, the animals are fixed with a window-dressing to cover
the shaved areas (2x2 cm) of the shoulder girdle. After treating
the sites with dry ice and 0.1 ml of test material, and covering -
with filter paper, the area is occluded until Day 2, at which
time the window is opened and test material reapplied. On Day 4
the window is opened again and 0.1 ml of Freund's Complete
Adjuvant (FCA) is injected i.d. twice into the sensitizing site
before epicutaneous application of the test material and closing
of the window. The procedure for hay 7 1s the same as on Day 2.
Oon hay 9 the wrappings are removed,

The Challenge phase began on bay 21, when both experimental
and control groups received 0.1 ml of test material (a non-
irritating quantity) applied under a patch to a closely-shaved
area (2x2 cm) on the dorsal_back. On Days 22 and 23 the area is
shaved (if necessary) for reading of skin reactions. Rechallenge
was performed on hay -35, with readings recorded on Q?ys 36 and 37.

The control group received FCA injections and were challenged
in the same manner and at the same time as the experimental
group was rechallenged.

Tabulation shows that the experimental and control groups

did not significantly differ in the frequency or intensity of
skin reactions.

Not sensitizing at 0.1 ml in guinea pigs.

Guideline Data.

-

Addendum to Contractor Rev1ew of "DPermal Irritation and

" Fenoxycarb Formulation ACR 5023
Hof fmann-LaRoche No. 2330: Jan. 4,

Accession No.

The study was performed with an adéquate number of animals
and with the undiluted formulation. Testing utilized a standard

protocol for the guinea pig open epicutaneous test (Marzulli
and Maibach, p. 321).
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The contractor review states imputed deficiencies in the
study as follows:

1. Technical material was not used.

2. Test material was not applied intradermally.

3. The protocol did not specify use of "adult white"
guinea pigs.

4., A positive control was not used.

Toxicology Branch notes that imputed deficiency (1) is not
valid; "the end-use product shall be tested ..." (Guidelines,
Nov., 1982, p. 60). Imputed deficiencies (2) and (4) are not
valid according to standard protocol (Marzulli and Maibach).

In regard to item (3), Toxicology Branch will accept the choice
of test animal as proper.

Since deficiencies listed by the Contractor Review are not
valid exceptions, Toxicology Branch elevates the data classification
from Supplementary to Guideline,

Micronucleus Test-Mouse (Muta. Cat. 2): Hoffmann-LaRoche (Rasle)
Report No, R-96 679, July 20, 1982,

In response to TB request (J. Holder, Jan. 31, 1983)
additional Jata have been submikted showing that oral administra-
tion of the positive control produces the same percentage of
PCF with micronuclei as does i.p. administration. The study
protocol had utilized oral exposure for the test material and
the i.p. route for the positive control.

Separately, Toxicology Branch will also accept 5000 mg/kg
(the top dose of the test material) as sufficiently high to
provide valid data. The oral LD50 of fenoxycarb in mice is
stated in the Report as > 5000 mg/kg. The Report does not
provide data on the ratio PCE/NCF. A decrease of this ratio at
top dose is a frequently accepted criterion for attainment of
maximum tolerated dose,

Summary:

MAAG study No. 041/3106 (H-LR Report No. R-9A 679) is
reclassified as Acceptable; micronuclei not produced in mice
at dosages up to 5000 mg/kg (HDT).
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Addendum to Contractor Review of 90-Day Feeding Study in Rats,
Hoffmann-LaRoche No. B~104 779; Sept. 5, 1983,

Rody weight NOEL
LFEL

80 mg/kg
250 mg/kg (decrease in male (R.W.)

Clinical chemistry NOEL
LEL

80 mg/kg
250 mg/kg ( females show decreased
ChE and slightly elevated cholesterol).

Alterations in liver enzyme values listed as significant
show either inadequate dose response or fall within the
normal range presented in the study. Calcium and phosphorus
parameters were not examined in the study.

Hematology NOEL
LEL

80 mg/kg
250 mg/kg {(decreased RRC, Hb, and PCV in females).

Organ weights (and 0/R ratios) show very significant increases
for the liver and thyroid. These changes are dose related and
persist even at low dose in the liver for both sexes.

NOEL (increased Iiver wt.): not observed in either sex.

Histopathology NOEL
LEL

80 mg/kg

250 mg/kg (increased follicular activity in
thyroid; hepatocyte hypertrophy and
decreased glycogen in the liver).

OPP:HED:TOX:VAN ORMER:sb 12-6-84 X73713 #8-n21
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showed LD > 10,000 ma/kg. The ulation likely to be
markete was not tested
- for acute oral toxicity.

o . J M"éh-f

Acute Oral Studies
1 .

, Technical (97-98% a.i.) Rp 13-5223 was tested by gavage
for oral acute toxicity (one dose), and it was found in one
study the LD gg > 10,000 mg/kg (rat) and in another+study LD
so > 16,800 mg/kg (rat). Still another study in the mouse
showed the LD g5p >8000 mg/kg. .

A formulation of Rg 13-5223

To further underscore the low degree of toxicity of .
Rg 13- 5223, the i.p. dosage LD &g = 9220 mg/kg. Another
study using a single dose (up to 10,000 mg/kg by gavage) and
monitoring for 14 days showed two (2/5) females rats died
showing gastric distress with crystals (presumed.to be test
substance) in the gastrointestinal tract., The rest of the
rats lived and wvere sacrified at day 14 and necropsied.
Histopathology showed splenic hemopoiesis in most of the
treated animils. '

1

.- - -

Study Classification: Core Guideline (All acute oral studies).

4

o g Y "

Acute Inhalation Studies - Technical -

Two types of 4-hour exposures in two separate experiments
were performed: (1) Ry 13 5223 dusting with an average chamber -
concentration of 0. 26g/m (97% technical) of which 32.5% was
respirable (<5 um a.d.), and (2) Rg 13-5223 aersol exposure
with an average aersol concentration of 0.48g/m3 of which
94.5% was respirable. The dust groups (10 of each sex) was .
compared to an air control and the aerosol group (10 of each
sex) was compared to a vehicle control. The concentrations
obtained were stated by Dr. Clark of Huntington Research \
Centre (performing contractor) to be the highest concentrations
Obtainable with the equipment used. Animals were observed
for 14 days and then sacrificed for pathology.

Results show no deaths in dust or aerosol groups (or in
controls). The dust group showved licking and excessive

1
A4
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- noted with 10.3% a. 1.—aerosol exposures. - '
. - o

.

salivation-in the first 30 minutes fof exposures with eye
closure and lacrimation at 1 1/2 hours exposure. The aerosol . .
. group 'also showed licking of the mouth and excessive salivation
during the first 1 1/2 hours, and then, they were apparently normal
thereafter. During the 14 day period the dust group. showed
brown straining of the fur for 2-10 days and in the aerosol <
group brown straining of fur and a dark nasal dlscharge 1 day

after exposure which cleared by day 5.

"There wére no body weight changes in the dust or aerosol: .
groups. The lung weight to body weight ratio was 1nvar1ant
No macroscopic organ abnormalities were observed as there was ‘'
no compound-related microscopic pathology in either exposure
group. . ] L

B

The study, was well conducted in all respects except:
no dose response was established and the dose utilized was
not high enough to rule out inhalaticn effects. The highest t
dose should be > 5Smg/liter. This inhalation experiment should !
be repeated with a number of treatment groups and high dose >
Smg/liter.

!

" Study Classification: 'SupplementaRX

'/.

Acute Inhalation Studies - Formulation —

This study on 10.3% a.i. (w/w) started on 3/16/82 at Research
‘and Consulting Co. Ldt., Itingen, Switzerland and the sgonsor
was Hollmann-LaRoche. Two groups of 2221 and 3052 mg/m .
(gravimelrically determined) were' aersol tested and ¢ompared o
to-vehicle cont¥ol Wistar Rats. -~ Exposure was for four hLours
in 100 1. chambers at a flow rate of 600 1. air/hour ard a
pressure of 3 atm. Observation was for 14 days post-treatment.

No deaths, body weight changes, organ weights or gross
morphology or microscopic or histologic alterations ‘vere

It should be noted as in the previous inhalation - 4
experiment,- that high enough a.i. concentrations were not
achieved in the experiment in order to assess inhalation

’effects. The highest concentration 3052 mg/m3 = 3052 mg/1000 L=

3.05 mg/L X .03 (% a.i.) = 0.31 mg/L which could not ever -
rule out Category II toxicity.

e ochs Libig 2 Lo Lot UWM>Z&5/ng/L a/sZ/{ :
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o

Acute Dermal Irritation Studies - _ a Y

In this study (11/15/79) on 10 males and 10 females;
test compound {from a 40% a.i. solution in ¢dorn oil on shaved

dorsal area) at 2000 mg/kg was applied and patch occluded for

24 hours. Fdllowing exposure the Rp 13-5223 was rinsed off
and ‘rats were observed for 14 days. - ,

No dermal irritation was observed in males or: females

!
' or histopathologic dose related changes noted, ,
. I
i
. Formulated (10.3% a.i.) Ry13-5223 showed no dose-related
effects with applications of 1000, 3000, and 5000 mg/kg.

These data indication a Category 3/4 dermal toxicity.,

']

Study Classification: Core-Minimun

A'primary skin sensitization test was run on Guinea
Pigs. A induction dose (single) ‘of .025 ml of 100%, 30%,

t

during the 14 days.. There were no significant gross, behavioral,

10% and 3% a.i. was applied to a 2 cm? area of flank skin (6~8

pigs per group).  The applications were repeated daily for

three weeks. On days 21 and 35 the colateral flank was treated

"with a challenge dose of Ry, 13-5223, Rg 3-5223 was well
tolerated and no allergic reactions reactions occured at 24
hours or 48 hours after challenget ' :

Study Classification: Core-Guidelines

~. -
~AgClite™Eye Irritation

~ ’ -
~—— PRabbits were tested with 0.1 ml of 10% and 30% a.i.
-technical solutions in two eye irritation tests. Some mild
redness was seen at first which subsided quickly by 24 hours.

There -wére no corneal opacity or ulcerations, no iris involve-

ment, nor any chemosis present.,

i




6. The Ames reverse mutation assay, the §. Cervisiae D-7
crossing over, mitotic gene mutation in Chinese Hamster Vv 79
lung cell line at the HGRPT Locus assay ‘were performed. All
three tests performed were negative for mutagencity. .o

?.' The new test submited by Maag, i.e., mouse micronucleus
test, was found to be not acceptable because the positive A
control (procarbazine) and test compound (Rg 13-5223) were

given by two different routes of administration. To supplement"

the present data R, 13-5223 should be given I. P. and
procarbazine should be given orally in peanut oil, or
justification should be made as to why the positive control
had to be gjven I.P. while Ry 13-5223 had to be given orally.

]
1]

Mouse Micronucleus Test (Report No. 041/3106) Zﬁ"'—
cn_Technical Ry 13-5223 L

i

The insect growth regulator was in vivo tested for
chromosomal breaking activity and the ability to cause mitotic
nondisjunctions. Fullinsdorf Albino Mice were treated orally
(in peanut oil) with 1250, 2500, or 5000 mg a.i./kg. b.w.
Treatment was done twice: 30 hours and 6 hours before
sacrifice. Bone marrow cells were collected, washed, and

- smears were made. Stained PCE cells were counted, usually

2000 cells per mouse, and the -number of cells containing
micronuclei were scored. . ) o

Control mice showed the natural occlrrence of micronuclei
@ 5-12/2000, which is 0.25 to 0.60%. No differences were
seen between the sexes. .

Treatment with Ry 13-5223 orally in peanut oil did not

cause any statistically significant increase in polychromatic
1

erythroblast cells (PCE) which contained micronuclei. A
positive control of procarbazine (50 mg/kg) was given I.P.
(not orally) which caused 3-6% occurrence of PCE's which had
micronuclei. Although this positive control may offer. test
standardization, it was not given by the same route of admin-
istration as the compound under test, Ry 13-5223. -

To logically complete the test, procarbazine énd Ry
13-5223 should be given by the same rcute. The data lacking

which would make the present mouse micronuclei data acceptable

would be from mice given Ry, 13-5223 I.P. and from mice given
procarbazine orally in peanut oil. Alternatively, th-. regis-

y trant can submit justification as why the positive control had

. /;vun afé /732;.<;9ﬁf6 q?i?)

nod17
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-to. be administered I.P. and Ry 13-5223 had to be administered

orally. The present data is supplemental and not acceptable

until the above twc types of dosing are done and combined with

the present data, or an acceptable justification for the pre-

sent protocol is made. The registrant is refered to NTIS for _ _

mubgencity testing protocols. ” ' . .
n178

Study Classification: - Not acceptable _ |

% %Mfé/ f%/z/fgfcgy

| James W. Holder, Ph.D. b

Toxicology Branch
Hazard Evlauation Division' (TS~769) t

cc:s Dave'Severn, EFB
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# CONFIDENTIAL BUSINTSS INFORMATION *

Page 1 of 14
MRID: Not reported

Study Type: 90 Day Feeding Study in Rats

Accession Number: Not reported L C ‘1'{/ - ,
MRID Number: Not reported ’ '7 k/
Sponser: F. Hoffman - La Roche and Co. Ltd., Basle, Switzerland

Contracting Lab: F. Hoffman - La Roche

Date: September 5, 1983

Test Material: Ro 13~53223/000
' Ethyl (2-p-phenoxyphenoxy ethyl) carbamate

Protocol:
fhe following description of the materials and methods used for
this study was abstracted and -paraphrased from the original report.

1. Test substance and purity: The substance tested was ethyl

(2-p-phenoxyphenoxy ethyl) cartamate, 98% pure.

2. Species cf animals: Albino SPF rats welghing 82-90 g were

randomly assigned to test groups. Each group contained 20
males or 20 females, except for the high dose groups, which
contained 30 animals of each sex.

3. Dosing schedule: The rats were fed the test material at

the following dietary dose levels: 0, 80, 250, 6: 800
mng/kg/day for 91 days. At the end of the period all
survivors were sacrificed except the éxtra 10 males and 10
females from the 800 mg/kg/day dose groups. These 10 rats
were given a standard diet, free of test material, for an

~ : jlia.

*# CONFIDENTIAL BUSINESS INFORMATION * ~ ~
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% CONFIDENTIAL BUSINESS INFORMATION *

Pase 2 of 14
MRID: MNot reported

additional 29 days in order to observe the reversibility or
late occurrence of any effects from the test material.
There were no extra control rats for the reversibility test
group.

Parameters to be examined: All animals were exaained for

morbidity and mortality. Clinical sigms, body weights, and
food consumption were recoréed weekly. All control and
high—dosg animals were given opthalmoscopic examination in
the 12th week. Blood samplés for clinical chemisty
measurement were taken from the first ten animals in each
group of males and Eemaiéé during weeks 6 and 14. " Blood
samples for hematology‘examinations were collected during
weeks 0, 6, and 14. Urine was also collected during weeks
5 and 11 from the same animals that were sampléd for

clinical chemistry. Samples of food remaining in the

‘hoppers after weeks 2 and 12 were analyzed for the content

of the test material. At termination, the survivors were
sacrificed by means of COz, followed by exsanguination.
The followlng organs were removed and weighed: thyroids,

heart, liver, spleen, lungs, kidneys, adrenals, testes,

* CONFIDENTIAL BUSINESS INFORMATION *
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% CONFIDENTIAL BUSINZSS INFORMATION *

Page 3 of 13
MRID: Not reported

prostate, ovaries uterus, brain and pituitary. Sections
were preparad for histology.

5. Statistics Used: The authors used mean values and their

standard deviations as well as mean ranks. MITRE has used
students "t” test and Chi Square.
Results:

1. Chemical analyses of samples of the feed provided in weeks 2

and 12 and records of food intake showed that the levels »of test

material were as lntended and there were no statisticaily significant
deviations.

2, Mortality during this stﬁ&§ was limited to two females
recelving the high dose and assigned to the post-exposure recovery
observation group. .Theirydeaths were not related to exposure to the
test material, but rather were due to blood sampling during week six.

3. Clinical observations during this study showed apparent
dose-related effects of alopecié, diuresis, and soiled tail, as shown

in Table 1. The effects disappeared during the recovery period.
~.

~,

4. Body weight gains (Table 2) wers reduced 12 @ time-and ™\

A

dose~related manner throughout 91 days of feedings. The weights of |

the high-dose males and females at 91 days were 86.8% and 91.1%, -

-
-

g regpectively, of the weights of the corresponding control rats., ~

These body welght differences were statistically significant.

| * couﬁn&wm BUSINESS INFORMATION LBEST AVAILABLE Copy

14
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* CONFIDENTIAL BUSINESS INFORMAILON *
Page 40of 14
MRID: Not reported
TABLE 1

INCIDENCES OF ALOPECIA, SOILED TAYL AND DIURESIS
AMONG RATS RECEIVING DIETARY FENOXYCARB

Incidences at
Dietary Dose Level (mg/kg/day)

Males Females
Observations 0 80 250 800 0 80 250 800

Alopecia 0 12/3 3/2 17/7 | 3/ 1/1 19/4  65/14
Soiled Tail 0 0 0. 5471 0 0 .0 77/14
Diuresis 0 0 0 6/3 0 0 0 52/11

* CONFIDENTIAL BUSINESS INFORMATION *
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* CbNFbeNTiAL BUSINESS INFORMATION #*

Page 5 of 14
MRID: Not reported

TABLE 2

ABSOLUTE AND RELATIVE BODY WEIGHIS (%)
OF RATS RECEIVING DIETARY FENOXYCARB

Dose i . Week of Measurement
(mg/kg) 0 4 8 13 17

Males

0 154.0 303.7 373.6 41%.6 -
{100) - (100) (100) (100) -

80 155.5 302.8 365.8 406.8 -
(101.0) (99.7) (98.2) (98.1) -

750 153.4 291.7 - 346.6 385.0 -
(96.6) (96.03> - (93.0) (92.9) -

800 153.7 271.3 325.6 359.8 378.6
(99.8) (89.3) (87.4)**  (86.3)** -

Females

0 131.6_ 185.4 212.7 232.7. -
(100) \ (100) “\ (100) \  (100) \ﬂ -

V7 7 12 {

80 131.6 / - 185.4 .7 - 212.7 / 232.7 ) -
(100.2) (97.3) (97.8) (98.3) -

250 131.1 176.0 199. 212.0~ -
(99.8) (96.4)}7 (96.1) \? (96.0)/_7 -

' /

800 133.1 176.0+ 199.0 212.0 213.9

(101.3) (92.4)  (91.5) (91.1)* C -

* = Statistically significantly different from control at p< 0.05
by Chi square analysis.

*% = Statistically significantly different from control at p< 0.01
by Chi square analysis. -

* CONFIDENTIAL BUSINESS INFORMATION * 16
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Page 6 of 14
MRID: ©Not reported

5. There were no statistically significant differences in the
foéd consumption of any of the dose groups.

6. The mean values for clinical chemistry determinations are
shown in Table 3. The test material caused the following
statistically significant changes compared to controls:

a) Glutamic-pyruvic transaminase levels were increased in both

sexes by the high dose of 800 mg/kg/day. The LEL is 800

wg/kg/day and the NOEL is 250 mg/kg/day.

b)‘ Glutamic dehydrogenase levels were increased in the males by

the two higher doses of 250 and 800 mg/kg/day and in the females

by the dose of 250 mg/kg/day.” The LEL is 250 mg/kg/&ay and the

NOEL is 80 mg/kg/day.

¢) Alkaline phosphatase lavels were increaseé in both sexes by

all dose levels. The LEL was 80 mg/kg/day and the NOEL was not

established.

' d) Bilirubin was increased in the males by the high dose of 800
mg/kg/day. The LEL is 800 mg/kg/day and the NOEL is 250
ng/kg/day.

"e) Cholinesterase levels were decreased in the females by the
two higher doses of 250 and 800 mg/kg/day. There were no
differences among the males. The LEL is 250 mg/kg/day and the

NOEL is 80 mg/kg/day.

* CONFIDENTIAL BUSINESS INFORMATION *
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£f) Cholesterol levels were increased in the females by the two

higher doses of 250 and 800 mg/kg/day and in the males by the
- high dose of 800 mg/kg/day. The LEL is 250 mg/kg/day and the

NOEL is 80 mg/kg/day.

There are no clear trends in these biochemical parameters among
the high dose animals that were given the four week post-exposure
recovery period in comparison to those sacrificed at 13 weeks.

7. Representative mean values for hematologic determinations
are shown in Table 4. The test material caused the following
statlstically significant changes compared to controls:

a) Red blood cell count§ were decreased in the females'sy the

two higher doses of 800 and 250 mg/kg/day. The LEL is 250

mg/kg/day and the NOEL is 80 mg/kg/day.

b) Hemoglobin was decreased in éhe females by the mid dose of

250 mg/kg. There were no other statistically significant

changes in hemoglobin.

c) Packed cell volumes were decreased in the females by the two

higher doses of 800 and 250 mg/kg/day. The LEL is 250 mg/kg/day

and the NOEL is 80 mg/kg/day.
d) Prothrombin times were increased in the males and females by
the high dose of 800 mg/kg/day. The LEL is 800 mg/kg/day and

the NOEL 1is 250 mg/kg/day.

. g)
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‘
TABLE &

MEAN HEMATOLOGIC ‘}Aké FOR RATS RECEIVING DIETARY FENOXYCARS

Dose 6mac,/ Hb PCV Retic PT
(mg/kg/day) 107/D) (g/100 ml) (%) (%) (Sec)
Males ~ ~ T

0 8.86 17.1 44,7 2.4 15.4
80 8.73 15.5 43.5 2.4 15.2
250 8.68 16.7 43.5 2.8 14.8
800 " 8.78 16.6 43.4 2.6 18.9%
Post 8.51 16.4 42.4 3.0 17.4

Females . ’
0 8.62 16.7 44,0 - 3.0 12.8
80 8.36 _ 16.3 42.8 2.9 13.2
250 8.13% 15.7% 41.8% 2.9 13.2
§00 | 8.20% 15.8 41.3* 3.1 14.2%
Post . 7.94 15.3 40.6 3.6 12.5
® Statistically significax;t different from control at p <0.05.
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There appears to be a trend in reversing these effects in the high
dose exposed group during the four week recovery period; however,
stétistics ;ere nat conducted on the recovery group due to a lack of
control animals.

8. The urinalyses and the opthalmoscopic examinations gave no
indications of any treatment rel;ted effects.

9. There were no treatment related findings from the gross
pathology examinations.

10. The organ weights and organ/body ﬁeight ratios for the
liver and thyroid glands were increased in a dose related manner as
shown in Table 5. These chaﬁé;s aﬁbéared to be reversed in the high
dose animals during the four-week post exposure recovery period,
except for the absolute liver and thyroid welghts of the high dose |
males. For the high dose males, the liver/body weight ratios did not
appear to regress.

11, The major histopathological findings involved the liver and
the thyroid gland. Both organs showed dose~related, reversible

\\‘T'Erfécts-..lé;iliver changes consisted of moderate hypertrophy of the
centrilobular hEPatSCytes associated with decreased glycogen:
content. Effectsﬂgg,the thyrold glands were most noticeable in the
high dose females and comprised a predominance of active follicles

with large epithelial cells, some of which had vacuoles. The authors

* CONFIDENTIAL BUSINESS INFORMATION *
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interpreted this as a stress—related efféct rather than a specific
action of the test4pateri§l. The LELs for increased liver weight and
'liver/body weight ratio in both sexes were 80 mg/kg/d2y and the NOEL
was not established. The LEL for increased thyroid weight and/pr
increased thyroid/body weight ratics was 250 mg/kg/day and the NOEL
Qas 80 mg/kg/day.

There were minor histopathological changes in the kidneys which
were not dose-related. .

Conclusions: |

1. Male and female, albino, SPF rats were fed diets containing
the test material at levels of 0,780, 250, or 800 mg/kg/day for 91
days. Additional animals, 10 males and 10 females, received the | o
dietary test material at 800 mg/kg/day for 91 days and then were
placed on diets free of test material for 28 days.

"2, The LEL fbr'mortality was not established and the NOEL is
800 mg/kg/day.

3. Body welghts were decreased at the high dose of 800
mg/kg/aay i{n the males at weeks 8 and 13 and in the females at week
13. The LEL for decfeased body weight gain was 800 mg/kg/day and the
NOEJ. was 250 mg/kg/day. There were no differences in food

consumption of any of the groups.

* CONFIDENTIAL BUSINESS INFORMATION *
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4. Glutamic-pyruvié transaminase levels were increased in both
sexes by the 800 mg/kg/day level. The LEL for increased
glutamic—pyruvic trgnsminase is 800 mg/kg/day and the NOQEL 1s 250
mg/kg/day.

5.. Glutamic dehydrogenase levels were increased in the males by
the 250 and 800 mg/kg/day levels and in the females by the 250
mg/kg/day levels. The LEL for decreased glutamic dehydrogenase is
250 mg/kg/day and the NOEL is 80 mg/kg/day.

6. Alkaline phosphatase levels were increased by all dose
levels 1in both sexes. The LEL for increased alkaline phosphatase was
80 mg/kg/day and the NOEL wés’not~é§tablished.

7. Bilirubin was increased in the males by the 800 mg/kg/day
level. The LEL for increased bilirubin is 800 mg/kg/day and the NOEL
is 250 mg/kg/day.

_ 8. Cholinesterase levels were decreased by the 250 and 800
‘mg/kg/day levels in the females. The LEL for decreased
cholinesterase is 250 mg/kg/day and the NOEL is 80 mg/kg/day.

9. Cholesterol levels were increased in the femalés by the 250
and 800 wg/kg/day levels and in the males by the 800 mg/kg/day
level. The LEL for increased cholesterol is 250 mg/kg/day and the
NOEL 1is 80 mg/kg/day.

10. Red blood cell counts were decreased in the females by the

* CONFIDENTIAL BUSINESS INFORMATION * | o 24
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250 and 800 mg/kg/day levels. The LEL for reduced red blood cell
count is 250 mg/kg/day and the NOEL is 80 mg/kg/day.

11. ©Packed cell volumes were decreased in the females by the
250 and 800 mg/kg/day levels. The LEL for decreased packed cell
volume is 250 mg/kg/day and the NOEL is 80 mg/kg/day.

12. Prothrombin times were increased in the males and females
by the 800 mg/kg/day level. The LEL for increased PCV is 800
mg/kg/day and the NOEL is 250 mg/kg/day.

13. The LEL for organ weight and organ body weig?t ratio was 80
mg/kg/day for both ;éxes and the NOEL was not established. The .
effects at this feeding level and above were increased liver weights
and liver/body weight ratios. There were also increases in the
thyroid weights and thyroid/body welght ratios at the 250 and 800
mg/kg/déy feeding levels. Most of these effeéts wﬁre apparently
reversible, since the mean values for these effects decreased in the

800 mg/kg/day group during 28 days on a diet free of test material.

CORE Classificatlion: Core Guideline.
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Study Type: Subchronic Oral Toxicity Study in Mice r’

Accegssion Number: Not reported

b’w
iV

MRID Number: Not reported

2ok
b
. 1 n %T
Sponsor: Dr. R. MAAG Ltd. lew/y \/l;/ ’}/;{/5’
‘ s /
Contracting Lab: Roche 1

Date: May 31, 1983

Test Material: Ro13-5223/000

Protocol:

1.

Test substance and purity: Ethyl [2-p(p—-phenoxyphenoxy)

-ethyl]carbamate (98% pure).- -

Specles of animals: Albino~SPF mice, Fullinsdorf strain,

7 weeks old, 16 males and 16 females per dose level.

Dosing schedule: Groups of mice received 0, 100, 300, or

900 mg/kg/day in the diets.

Parameters to be examined: Clinical health, clinical

pathology, and gross and histopathology including organ

weights.

® CONFIDENTIAL BUSINESS INFORMATION *
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5. Statistics used: Dunn Test of multiple comparisionm.

Results: - - -

Dietary Level Study: Actual dietary consumptidn of

R013~5223/000 was 0, 101, 302, and 921 mg/kg for males and 0, 103,
310, and 923 mg/kg for females based on nominal concentrations of
R013-5223/000 in the feed. No anélytical data verifying the
concentration of Rol3-5223/000 in the feed were given; thus, the
exact doses recei&ed were not determined.

Clinical Health: No adverse reactions to treatment with

Rol3—5225/000 were noted among the mice. One control male died
inadvertly during the ophthalmoscopic examinations. Body weight data
are given in Table 1. The mean body weights for all test groups were
not equal at week 0, ranging from 94 to 104 percent of control
values. The increase or decrease of mean body weight for the treated
groups did not vary more than 3% relative to the appropriate controls
for elther males or females over the course of the study. MITRE
performed an analysis of variance for selected body weight data aad
found that there were no statistically significant differences'among
treated and control values. Thus, the NOEL for body weight data in

this sfudy is 900 mg/kg (highest dose tested) and the LEL was not

established.

#* CONFIDENTIAL BUSINESS INFORMATION *
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TABLE 1 )

SELECTED GROUP MEAN BODY WEIGHT FOR MICE

Mean Body Weight (g) at Week

Treatment
Level
(mg/kg) 0 7 13
Males
0 36 ' 55 61
100 36(100)2 56(100) 63(103)
3C0 34(94%) 52(93) 57(93)
900 ) 35(97) 53(95) : 59(97)
Females . Cm e
0 23 40 43
100 29(104) 42(105) 46(107)
300 28(100) 40(100) 42(93)
900 28(100) 39(98) 42(98)

a
Numbers in parentheses are the percent of control value.
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Clinical Patholbgy: The authors reported that all'hematologic

changes were within normal limits; however, there were elevations in
the total number of white blood cells and in the number (percentf of
polymorphonuclear peutrophils in selected animals in all groups, but
especially in the control male group. These elevations are
indicative of an intercurrent infection. The number of white blood
cells ranged as high as 22.3 x 103 per microliter (normal range: 5-12
x103 per microliter) and the percent polymorphonuclear neutrophils
ranged as high as 63 (normal range: 2-22). The mean values for all
groups were within normal 11m%Fs except for the percent
polymorphonuclear neutrophils in the male control group (24 percent)
where the normal mean is 12 (2-22) x 103 per microliter, These
changes did not appear to be treatment related. Thus, the NOEL
for clinical pathology data in this study is 900 mg/kg (highest dose
tested) and the LEL was not established. .

Remarkable changes in clinical chemistry determinations included
dose-related alteraticns of alkaline phosphatase activity and plasma
protein concentrations as shown in Tablg‘z. Based on these data, the
NOEL for clinical chemistry was selected as 100 mg/kg and the LEL as
300 mg/kg.

No remarkable differences in the urinalysis results were noted

among treated and control groups. Thus, the NOEL for urimalysis in

* CONFIDENTIAL BUSINESS INFORMATION *
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this study is 900 mg/kg (highest dose tested) and the LEL was not
established. . - -

Organ Weight Data: As shown in Table 3, some very high and low

values were recorded among the brain weights for individual control
males. However, nothing was noted in the histopathology section
concerning the brains with elevated weights. In addition, there were
some computational errors in the relative organ weight data presented
by the authors,

The absolute and relative organ weight data ;fesented in Table 3
include the range of values to illustrate the variation in the data.
The authors noted differences in the absolute and relative liver
weights for both sexes receiving 900 mg/kg and in females receiving
3004mg/kg. Based on liver weight data, the NOEL for organ weights is
100 mg/kg and the LEL is 300 mg/kg.

Histopathology: The only organ with remarkable findings was the

liver; the changes which reflect the organ weight data. Fatty
changes noted in the control and 100 mg/kg group were predominately
;n the centrilobular region, while fatty changes in the 306 and 900
mg/kg groups were predominately in the periportal region. Glycogen
depletion was noted in the 300 and 900 mg/kg groups. There was a
dose~response in the incidence of multinucleated hepatocytes. The

incidences in males were 2/15, 4/15, 5/15, and 7/15 and in females

were 0/16, 2/15, 4/16, and 10/16 for the 0, 100, 300,
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and 900 mg/kg groups, respectively. The authors attemp%ed to
minimize the importance of these hepatocytes; however, MITRE contends
thgt these changes are treatment-related. Based on these data, the
NOEL for histopathology is 100 mg/kg and tbe LEL is 300 mg/kg.

Only one tumor, an alveologenic carcinoma in a control male, was
noted in this study. .
Conclusions:

Groups of 16 male and 16 female weanling Fullinsdorf mice were
fed 0, 100, 300, or 900 mg Rol3-5223/000 per kg body weight for 13 .
weeks. Based on liver weigh;_gata_§gd liver pathology, the NOEL for
Ro13-5223/000 is 100 mg/kg and the LEL is 300 mg/kg. Effects were
also noted in hematology aand clinical chemistry data. Body weight
and mortality were not affected.

CORE Classification: Core Guideline.
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i
Stud e: Dermal Irritation and Sensitization i

v‘ ’V
Accession Number: Not assigned [[r

MRID Number:

6"}

t“ l
Not assigned —}) 6’

Sponsor: Hoffman-LaRache

Contracting Lab: Hoffman~LaRoche

Date: January 4, 1983

Test Material:

Protocnl:

1. Test

Ro 13-5223/029-ACR5023

fenoxycarb).

substance and purity: Ro 13-5223/029 ACR5023 (10%

2. Species of animals: Guinea pigs (strain and age not

specified).

« - -

3. Dosing schedule: Application of 0.1 ml on clipped flank

skin 5 days per week for 3 weeks followed by a challenge dose on day

21 and day 35 at a contralateral site.

4, Parameters to be examined: Check for dermal irritation and

hypersensitivity at 24, 48,.and 72 hours following the application of

the challenge doses.

5. Statistics used: HNone

Results:

A preliminary study (fesults not given) determined that a 10%

fenoxycarb solution in soybean oil was the minimal irritating

concentration.

When applied topically, this concentration (10% a.i.)

* CONFIDENTIAL BUSINESS INFORMATION *
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MRID: Not assigned

did not produce any evidence of sengitization and is not considered

to be allergenic.

Conclusions:

Guinea pigs were treated epicutaneously with 0.1 ml 5 days per
week for 3 weeks followed by a challenge dose at day 21 and day 35 at
a contralateral site. Under the conditions of this study, a 10z
solution of fenoxycarb in soybean oil does not possess a sensitiziﬁg
potential for guinea pigs.

CORE Classification:

Supplementary: 1) technical grade fenoxycarb was not used;.
2) ﬁhe test material was applied epicutaneously rather than
intradermally [epicutaneous- gpplitation is allowed only if 0.5 ml is
applied in a patch application rather than the 0.1 ml (applied
without a patch) used in this study]; 3) it was not possible to
tell if adult white guinea pigs were utilized--only that guinea pigs

were used; and 4) a positive control was not utilized.

* CONFIDENTIAL BUSINESS INFORMATION *
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Study Type: Metabolism . ﬁdéyﬂ
Accession Number: Not assigned LV{V?:”g}&tﬁ: cé%
MRID Number: Not assigned /71 Y /j:egyb

Sponsor: Maag Agrochemical R & D, NLR Sciences, Inc.

Contracting Lab: Hot specified

Date: .June 21, 1933

Test Material: Fanoxycarb, Ethyl{2-(p-phenoxyphenoxy-l,4—14C) ethyl]
carbamate .

Protocols:

1. Test substance and purity: The test substancé was
léc-1aheled fenoxvcarb (lbc—fenoxycarb) with a ;pecific
activity of 36.06 micro Ci/mg. The chemical purity was 99%
(GC analysis) and the radiochemical purity was 935
(TLC/HPLC analysis).

2. Species of animals: Filve male and five female rats were

used. Body weights, ages and straias were not specified.

3. Dosing schedule: One rat from each sex was used as

controls. The remaining four males and feaales received
orally 48.9 mg/kg (9.65 x 107 dpm) and 48.7 mg/kg (8.51 x
107 dpm) of l4C-fenoxycarb, respectively.

4, Parameters to be examined: a) Biotransformation -

Fenoxycarb and its metabolites in the feces (6-48 hour
sanples) and urine (6-24 hour samples) of rats were

AN

36
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isolated and identified. b) Excretion - Radioactivity levels

in the feces and urine were determined.

5. Statistics used: Not reported
Results:

Biotransformation

The distribution of fenoxycarb and its metabolites in feces
and urine is presented in Table 1. Based on the amounts of the
fenoxycarb metabolites found, this study indicates that the
metabolism of fenoxycarb in male and femalas rats is quantitatively
and qualitatively similar. '§Erucfuiqs for these metabolities were
confirmed using gas chromatograpaic/mass spect:ométric data of the
isolated mefébolites and synthesized standards. These metabolites
are from the following metabolic rveactions: ring mono-hydroxylation,
aliphatic hydroxylation, aliphatic oxidation, ether cleavage,“‘
condensation, and conjugation (Figure 1). A total of 8 metabolites
were found. Four metabolites have been identified. The remaining
four metabolites are conjugates but the identitles of the conjugating
moieties are unknown.

Excretion
The cummulative perceants of the administered radiocactivity

recovered in feces and urine after oral administration of
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Figure 1. Metabolic Pathway of Femoxycarb in the Rat.
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14C—fenoxycarb in rats are listed in Table 2. The excretion patternms
of fenoxycarb in males and females were similar. Male rats excreted
52.14 and 18.65% of the dose in feces (6-48 hours) and urine
(6-24 hours), respectively. Female rats excreted 54.01 aad 19.77% of
the dose in feces (6-48 hours) and urine (6-24 hours), respectively.
Conclusions:
e The metabolic pathway and excretion patteras of fenoxycarb in
male and female rats were similar.
o Fenoxycarb is extensively metabolized in rats by a series of
oxidations and conjugatfans Followed by urinary excretiqn in
free and conjugated foras.
'o The total radioactivity recoverad in feces (6-48 hours) and
urine (6-24 hours) froam male and female fats was 70.79 and
73.78% of the radiocactivity administered, respectively.
o Minor deficiencies in this study included the use of only one

dose and a duration which was too short for the excretion study.

~
et e e

TF cmm——_ O\

CORE Classification: Not applicable. Guidelines fé} classification

of metabolism studies are not available.
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MRID: Not gned
\/' \
Study Type: Metabolism ' ky
\qu
Accession Number: WNot assigned X/A;
{ N
MRID Mumber: Not assigned QB\f\ \
Sponsor: Maag Agrochemical R&D, NLR Sciences, Inc.

Contracting Lab: Not specified

Date: March 14, 1983

Test Material: Fenoxycard, Ethyl [2-(p-phenoxyphenoxy)ethyl]carbanate

Protocol:

1.

Test Substance and Purity: The test substance was

fenoxycarb (Ro 13-5223).- The purity of the test substance
Was not reportsd.

Species of Anizals: Sixteen male beagle dogs wera used.

Ages and body weights were not specified. ’

Dosing Schedula: TFour groups of four dogs were dosed orally

with fenoxycarb at concentrations of 0, 50, 150, or 500

wg/kg/day for 26 consecutive weaXks.

Parameters to be Examined: At day one and day 19 following
the 26-week adainistration of fenmoxycarb, 2 animals from

each dose group were autopsied and three tissues (fat,

" plasma, liver) were removed and analyzed for fenoxycarb

residues.

Statistics Used: Not reported.

* CONFIDENTIAL BUSINESS INFORMATION x
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Results and Discussion

Residual levels of fenoxycarb in the three tissues on day one
and day 19 following the 26-week administration (0, 50, 150, or 500
ng/kgl/day) of’fenoxycarb to dogs are shown in Table 1. There was
wide variation both within and between treatment groups. However,
there was as mﬁch as a ten—-fold difference of values within group,
whereas differeﬂces between treatment groups did not exceed
three-fold. Due to these wide variatioms in the data, the residual
levels>of feﬁoxycarb did not ap?ear to be related to dosage.

The highest amount of fenoxyearb was found in fat (6.0 to 30.2
opm) followed by plasma (0.13 to 2.04 ppa) and liver (0.11 to 0.5
ppm) on day one after the 26-week treatment period. The amount of
fenoxycarb in fat (0.10 to 0.26 ppm) was equivalent to two- to
f%ve—fold above the 0.05 ppm limit of detection at day 19 after the
26-week treatment period. However, the residual levels of fenmoxycarb
in plasma (up to 0.08 ppm) and liver (up to 0.05 ppm) were slightly
above the 0.05 ppm limit of detectiom.
Conclusion

In general, this study was inadequately reported for proper
review. Additionally, more tissues should have been analyzed in

addition to the three tissues examined because the possibility remains

* CONFIDENTIAL BUSINESS INFORMATION *
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that fenoxycarb may accumulate in other tissues. The amount of
fenoxycarb in fat from dogs at day 19 after the final dosing with 50,
150, or 500 mg/kg/day of fenoxycarb was 0.1 to 0.26 ppm which is
equivalent to two- to five-fold above the 0.05 ppm limit of
detection. The amount of fenoxycarb in plasma and liver at day 19
after the treatment was slightly above the 0.05 ppm limit of

detection.

Core Classification: Nct applicable. Guidelines for classification

of metabolism studies are not-available.
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Study Type: Teratogenicity in Rats

Accession Number: Not specified

MRID Number: ©Not assigned

Sponsor: Roche

Contracting Lab: F. Hoffmann-La Roche and Company Ltd.
Basle, Switzerland

Date: May 12, 1983

Test Material: Fenoxycarb (ethyl{2-p(p-phenoxyphenoxy)ethyl]
carbamate:Ro 13-5223/000)

Protocol:

The following description of the materials and methods used for
this study was abstracted and paraphrased from the original report.
Fenoxycarb (Ro 13-5223/000: purity unspecified) was obtained from
Roche. The physical state and complete chemical composition of the
test material were not supplied by Roche although the compound was
gtated to be stable at 20° C in daylight.

A total of 144 female Fu—Albino rats were obtained from the
Institute of Bilological and Medical Research, Fullinsdorf,
Switzerland for this stud}. The rats were allowed to accl.mate for
three weeks prlor to the initiation of mating. The age and weights
of the rats at the time of recelpt were not given in the report,
however, according to the protocol, the'rats were toc be two to three
months of age at the initlation of study. During acelimation and

mating the females rats were housed two per cage in suspended

* CONFIDENTIAL BUSINESS INFORMATION *




* CONFIDENTIAL BUSINESS INFORMATION *

Page 2 of 22
MRID: Not assigned

wire-mesh cages. During gegtation and lactation they were hodsed in
macrolon cages with dust—frze wood shavings. They were housed two
per cage except from the day of gestation 21 through lactation when
the females were housed individually with their own litters. The
amblent room temperatur2 was malntained at approximately 22° C and
the relative humidity was maintained at approximately 50 percent.
The 1ight cycle was maintained at 12 hours of light to 12 hours of
darkness. Throughout the study, they were given free access to tap
water contained in drinking bottlés and a diet which was Nafag 850
cubes. o - -

The breeding males éor this study were a stock of male rats
maintained at Hoffmann La-Roche., The male rats were changed on a
twice yearly basis. Fol}owing the acclimation period, females were
randomly selected and placed together with a single male overnight.
The females were examined for the presence of a vaginal plug o6a the
following morning. The date at which the vaginal plug was observed
was designated day 1 of gestation. Dams with evidence of
i{nsemination were randomly assigned to treatment groupe on day of
gestation 1. Identification was apparently effected by means of

color coding the animals with a number. The color code on the fur

was made by picric acid, malachite green, methylene blue or eosin.

® CONFIDENTIAL BUSINESS INFORMATION *
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The dams were observed on a daily basis for general condition,
signs of pharmacological action or toxicity, and changes in
behavior. All chanées were recorded. The dams were weighed at the
beginning of the experiment on gestational day 1; daily during the
treatment period (which included days 7-16); on gestational day 17;
and again on gestational day 21.

Fenoxycarb was administered via gastric intubation to female
rats on gestational days 7-16 in nominal dosages of 50, 150, or 500
mg per kg body weight. All dosages were maintained at a constant
volume of 10 ml per kg. ?atcﬁss o{ dosage solutlons were prepared

fresh every 10 days. The dosage fluid was a suspension of Fenoxycarb

in a "standard solvent vehicle”. The solvent vehicle was comprised
of 4 percent carboxymethylcellulose, 0.9% sodium chloride, 0.5%
benzylalcohol, and 0.42 Tween 80 in distilled water. Each daily
dosage of Fenoxycarb was determined by the body wéight of the subject
dam on that day of gestation. Control dams fécéived 10 ml per kg of
the vehicle only. All pregnant or presumed pregnant rats which died
prior to the time of sacrifice were necropsied to determine the cause
of death.

On presumed gestational day 21 the surviving dams of each group
were separated Into two subgroups. The dams in one group were to be

necropsied for standard teratological analysis and the dams in the

* CONFIDENTIAL BUéINESS INFORMATION *
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second group were to give birth to their litters and to rear the pups
until weaning (which apparently occurred on day 21 of lactatiomn).

The teratolog} subgroup was determined by randomly selecting déms and
sacrificing them until 15 successful litters were obtained. This
means that in some cases more than 15 dams were sacrificed on
gestational day 21 (given some dams were not pregnant) in order to
obtain 15 litters for teratological analysis per dose group. The
remaining surviving dams from each dose group c¢omprised the rearing
subgroup.

Animéls in the teratology’grogg_yere sacrificed by carbon
dioxide (COZ) asphyxiation. The abdominal cavity of each dam was
laparotomized, and the uterus was exterlorized to examine its
contents. The uterus was scored for the presence, sites, and numbers
of implantations, resorptions (both early and late), and living and
dead fetuses. The ovarles were examined and scored f;r number of
corpora lutea. Individual fetuses were removed from the uterus,
examined macroscopically and weighed. Approximately one-half of the
fetuses from each litter were subjected to evdluation of osseous
skeletal alements by the alizarin red S technique. The remaining
one-half of the pups were fixed (presumably in Bouin's fluid) and
subsequently exzamined by a modified free-hand razor sectioning

technique (Barrow and Taylor, 1969).
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Uteri from females which did not bear litters were examined for
gites of possible resorptlons. If none were found, the uteri were
subjected to the ammonium disulfide staining method of Saleweski
(1964) 1in order to determine the possible presence of occult
implantation sites.

Dams which were not sacrificed on gestational day 21 made up the
rearing subgroup. These dams were allowed to give birth spontaneously
to their litters and to rear their young to weaning which occurred on
elther lactation day 21 or day 23. (Both dates were given in the
text of the report.) Since thé usual date for termination of weaning
is day 21, MITRE has assumed that postnatal day 21 was the true end
of the lactation period. Both the dams and their individual pups
were welghed on postnatal days 1, 4, 12, and 21. On those days the
size of the litter was also recorded. On postnatal day 21 all pups
were examined externally, sacrificed, and discarded. Any external
malformations or anatomic alterations were described and/or
photographed. The mothers of those weanlings were also sacrificed on
postnatal day 21. Their abdominal cavitities were opened and the
uterl were examined for possible resorption sites.

Females in the rearing subgroups which did not give birth within
the one week after their expected end of gestation were sacrificed.
Their uterl were examined for possible resorptions and/or

N
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implantation sites; in the event none were found, the uterl were
subjected to the staining technique of Salewski as mentioned above.

) The statistical evaluations utilized by the authors were limited
to the t-test for independent samples and the Chi-square test.

RESULTS AND DISCUSSION

Prior to discussing the results of this study some comments
concerning its method of execution are in order. This study was
well-designed, well-executed, and well-documented. Several minor
discrepancies were noted; at lea;t a portion of these may be due to a
problem in translation of the.origimal document from German into
English. For instance, the ages of the rats were not found in the
English translation of the document; however, they were given im the
Protocol which was appended and was written ia German. Several other
discrepancies such as the actual age of the weanlings at sacrifice

"(either 21 or 23 days) were also noted. The number of litters
examined for teratology was limited to 15 as opposed to the usual
number of 20 litters. However, due to the lack of deleterious
findings in this study and the rather consistent findings across all
groups, thls deficiency is considered to be minor and does not weaken
the conclusions which can be drawn from this study.

This study reported few clinical signs. Those which were

reported dealt primarily with "slightly nervous” activity following

* CONFIDENTIAL BUSINESS INFORMATION * VRV 51
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treatment of animals in the mid (150 mg/kg) and high (500 mg/kg) dose
Fenoxycarb treated groups. Nervousness were observed in the high
dose treated group from gestatlo. al day 11 through the end of

" "treatment (on gestational day 16) and in the mid dose group from
gestational'day 13 tﬁrough the end of treatment. The incidences of
clinical signs were not given in this report; thus, the reader is
left with merely a qualitative statement by the authors that such
signs occurred, with no objective statement of the frequency with
which they occurred. This makes it difficult to judge the biolozgical
significance of these findings.

A total of 5 animals digé_on fegt: Four of these aunimals (one
each from the low and mid dose Fenoxycarb groups and two from the
high dose) were killed by intubation errors, The remaining mortality
was a mld dose treated female which died on gestational day 10 from
unknown causes,

The mean body welghts for pregnant rats for treated and control’
groups are deplcted in Figure 1. This figure 1s reproduced from the

original submission by Roche. Inspection of that figure discloses

——y e s e >

T tEEt“thé\treatment with Fenoxycarb had virtually no effect on the
mean maternal weights of animals during the period of treatment (days
7 through 16) or throughout the entire perliod of gestation. Table 1

presents the mean change In body weights for surviving dams treated

% CONFIDENTIAL BUSINESS INFORMATION *
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FIGURE 1

MEAN BODY WEIGHT (g) DURING GESTATION OF PREGNANT
RATS WHICH WERE INTUBATED WITH VARIOUS DOSES OF
FENOXYCARB FROM GESTATIONAL DAYS 7-16
(Reproduced from original report)
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with Fenoxycar’ . Fe;oxycarb caused no effect on the mean body weight
change over the entire gestational period. The only significant
difference from control values was seen in the body weight gain of
the low dose Fenoxycarb treated gréup over the perio& of treatment
(i.e. gestational day 7-16) which was greater than that of the
controls. Thus, based upon the lack of effects of Fenoxycarb on
maternal body weight, body weight gains, and the relatively few
clinical signs observed, the zaternal systemic NOEL is estimated to-
be 500 mg/kg/day (highest dose tested) under the conditions of this
study. ‘ . - -

Pertinent gestational data for control and Fenoxyca¥b treated
litters are summarized in Table 2. Fenoxycarb treatment had no
adverse effects on the incidence of fertilized animals in any of the
treated groups, on the mean numbers of corpora lutea per litter, nor
on the mean numbers of implantations per litter. Similarly, the
implantation rate was not affected by Femoxycarb treatment. Although
the incidence of litters which exhibited resorptions did increase
with increasing Fenoxycarb treatment, that increase was not found to
be statistically significant aand is not considered to be imporfant
bilologically,

The embryotoxlcity data for Fenoxycarb treatment are summarized

% CONFIDENTIAL BUSINESS INFORMATION *
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in Table 3. Fenoxycarb treatment was not assoclated with any
statistically significance differences between cbntrol and treated
values for the number of déad fetuses, the percent of dead or
resorbed fetuses, the mean number of fetuses per litter, mean fetal
welghts, nor the male/female sex ratios. However, some changes were
noted in the incidence of resorptions, which were not reported in the
original report by Roche. In particular, the number of early
resorptions was significantly greater for the high dose treated group
than for contfols (p£0.02 by Fisher's exact test performed by
MITRE.) However, due to the ldrge number of late resorptions among
the control group (five) compared to only one late resorption in all
three treated groups, the total number of resorptions for controcl and
treated animals were not statistically significantly different. The
authors reported no statistically significant change among the total
resorptions of the animals because they apparently amalyzed only
total resorptiohs. Since there was a significant increase in early
resorptions in the high dose treated group, that is considered to be
the embryotoxic LEL.

There were very few malformations detected in this study. A
total of 4 malformed fetuses were found, including one malformed pup
in the control group. That control fetus exhibited both anasarca
(generalized body edema) and "ectopia of the viscera”. It should be

noted that the authors did not state exactly what was meant .
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-by ectopia of the viscera. The treated groups displayed a total of 3
malformed pups: one in the low dose and two in the high dose group.
The low dose Fenoxycarb fetus diép;ayed yofh anasarca and multiple
skeletal abnormalities including cleft palate, short and bent limbs,
and wavy ribs, The fwo malformed pups in the high dose %enoxycérb
group exhibited relatively minor skeletal anomalies. These consisted
of one fetus which displéyed a fusion between sternebrae 4 and 5 and
a second fetus which exhibited partial fusion of thoracic vertebrae .
11 and 12. It should also be noted that the authors did nmot list the
two high dose treated fetuses ds malformed fetuses either in their
summary tables or in the summary of the study. This is an error
which has been corrected by this MITRE report. Although MITRE's
reclassification of the malformations has resulted in additional
numbers of malformed pups among the treated groups, the malformations
are not considered to be life~threatening nor do they impingé on the
quality of life of the animals. It is concluded that the
malformations observed in this study were not related to Fenoxycarb
treatment. i

Similarly, the anatomical variations which were listed by the

authors were simllar among controls and treated groups. These

consisted primarily of partial or faulty ossification of the axial

* CONFIDENTIAL BUSINESS INFORMATION *

. 59




: | | 004149

* CONFIDENTIAL BUSINESS INFORMATION *

Page 15 of 22
MRID: Not assigned

skeleton including the cranium, the sternum, and cerfain areas 6f the
sternebrae. The changes were distributed evenly among all groups and
can not be associated with Fenoxycarb ;reatmeygf Thqg, it appears
that treatment with Fenoxycarb was not associated with teratogenesis
in fetal rats.

The authors' report was internally inconsistent in terms of what
the low effect level was forrFenoxycarb} Thus it is not clear
whether MITRE is taking issue with the authors or not. For instance,
on page 11 of the Roche report it is stated that the low effect level
for Fenoxycarb was 150 mg/kg gsr day. However, on page 13 the
authors state in their comclusion section that "it can be concluded
that under the conditions of the present study Ro 13-5223/000 when
épplied orally to pregnant rats up to a dose of 500 mg/kg per day is
neither embryotoxic, teratogenic, nor impairs the postnatal
development of the offsprings.”™ The authors also stated on page 11
on their report that "a slight but statistical (sic) insignificant
increase of the number of embryonic resorptions was found in the 500
mg/kg necropsy subgroup. This increase does not exceed the range of
our historical control data and cannot be confirmed by the resorption
rate found in the comparable rearing subgroups. Therefore, this

finding 1s regarded to be of no blological significance.”

* CONFIDENTIAL BUSINESS INFORMATION *
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MITRE takes issue with those statements because thé'possibility
of finding resorptions among the rearing subgroups at the end of the
lactation ﬁeriod is not easily done and because the number of animals

in the teratology subgroup which were necropied (15) is below the

minimqm number usually used for Ceratolégy studies in this country
(20). Consequently, MITRE suggests that the embryotoxic lowest
observed effect level (LEL) is 500 mg/kg/day based upon increased
early resorptioﬁs; the NOEL is 150 mg/kg/day.

In addition to the standard teratologic amalyses which were
employed by Roche, a second portion_of the animals in each treatment
group was designated the rearing subgroup. The rearing subgroups

wefevthose animals remaining after sufficient sacrifices to attain 15

litters for teratological evaluation. Thus, there were 16 animals
eagh in the control, low and mid-dose treated rearing subgroup and 18
i apimals remaining in the high-dose Fenoxycarb subgroup. _The'dams
were each placed in an individual cage with nesting materi;l and were
allowed to litter and to rear their young to weaning. Tﬁe rearing
subgroup 1s a different population of animals, and are in addition to
the animals which have already been described.

Survival data were gathered for these animals and reproductive
indices were calculated by MITRE. Although the reproductive indices

are similar to those which are found in the reproduction toxicity

* CONFIDENTIAL BUSINESS INFORMATION *
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tests, it must be stressed that this test differs from a standard
reproduction toxicity test in that the exposure of the fetuses
occurred only in utero during the stage of major organdgenesis
‘(gestational days 7-16). |

The reproductive and survival data for the offspring of the
rearing subgroups are summarized in Table 4., MITRE calculated 4
indices. These were:

Gestation Index = no. live litters £ 100
no. pregnant dams

Viability Index = . no. pups alive on day 4 x 100
' no. live born pups

Lactation Index = no. pups alive at weaning x 100
no. pups alive on day 4

Birth to Weaning Survival = no. pups alive at weaning x 100
no. live born pups

The -gestation indices for all treatment and control groups were
100%; that 1s, all of the dams which were not sacrificed for the
teratology experiment were pregnant and gave birth to live pﬁps.
Similarly, the lactation and birth to weaning survival indices were
similar for treatment and control groups. Hoégyér, the viability
index for the 150 mg/kg group of Fenoxycarb énimals was significantly
smaller than either the control or the cther treated groups (p< .01

Fisher’s exact test). The meaning of this difference 1s not clear

* CONFIDENTIAL BUSINESS INFORMATION *
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and is probably not impoftan; biologically, because the birth to
weaning survival of pups in that group was not statistically
significantly smaller than the controls and because the survival of
control pups from the day of birth to day 4 was extremely high (99%).
In addition, there was no dose response among the Fenoxycarb groups
and, thus, there was no corroborative indication of toxicity caused
by Fenoxycarb. Furthermore, the ﬁale/female ratios of pups at
weaning were not fouﬁd to be different among the treated or control
groups. The exact length of the lactation period in this study is
difficult to assess because the authors reported that weaning
occurred on postnatal day 23 (as depicted on Figure 2)_in the text.
However, in their tables of data, the survival rates fAr animals (at
weaning) are given as day 21;"Altﬁoﬁgh it is not c¢lear how long this
perlod was, the results concerning survival do not appear to be
affecced since aéparently no pups died between days 21 and 23.
Figure 2 deplcts the growth of pups from birth until weaning in
a pictorial fashion. This figure was reproduced from the Roche
report. As can be seen by imspection of that figure, the growth of
pups in both the treated and control groups were virtually identical
throughout the period of weaning. Consequently, it can be concluded
that the treatment of mothers with Fenoxycarb had no effect on the

growth of their young after birth.

® CONFIDENTIAL B!SINESS INFORMATION *
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FIGURE 2

MEAN BODY WEIGHTS UNTIL WEANING (g) OF PUPS
EXPOSED IN UTERQ TO VARIOUS DOSES OF FENOXYCARB
DURING GESTATIONAL DAYS 7-16
(Reproduced from the original report).
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CONCLUSIONS

In this teratology study,’Fenoxycarb‘(ethyl[z-p
(p~phenoxyphenoxy) ethyl] carbamate; Ro 13-5223/000; purity
unspecified) was dissolved in a vehicle comprised of 4 percent
carboxymethylcellulose, 0.9% sodium choloride, 0.5% benzylalcohol
élcohol, 0.4% Tween 80 and distilled wﬁter and administered by gastic
intubation to groups of 36 mated Fu-Albino rats at nomipal dosages of
50, 150, 500 mg/kg per day on gestational days 7-16. Control dams
received an equal volume (10 ml/kg) of the vehicle only. The
animals' dosages were calculated daily based upon the body weight on
each day of treatment. Few clinical signs were observed in any
treatment group throughout gestation, and no statistically
significant differences were observed among maternal body weights,
body weight gains, numbersvof corpora lutea, implantations, pregnancy
rates, or implantation rates among all groups. Although five animals
in treated groups died during the course of the treatment period,
four of those deaths were due to intubation errors and only one (a
dam from the mid-dose group) resulted from unknown causes. Based on
these data and under the conditions of this study, the NOEL for
maternal systemic toxicity for Fenmoxycarb in pregnant rats is 500
mg/kg/day (highest dose tested).

Fenoxycarb treatment at 500 mg/kg per day was associated with

statistically significant increases in early rescrptions. No other

® CONFIDENTIAL BUSINESS INFORMATION *
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Fenoxycarb related adverse effects were seen in the pups in terms of
reduction in mean fetal weights, increased incidences of
malformations, or increased incidences of anatomical variations. The
malformations observed in the Fenoxycarb-treated pups included one
case of a fetus which had anascara cleft palate, and associate& other
skeletal defects, and two fetuses which exhibited minor ékeletal
malformations {(one partially fused vertebrae; one case of fusion of
the sternebrae). From these data the LEL for embryotoxicity-caused
by Fenoxycarb in rats under the conditions of this study was 500
mg/kg per day; the NOEL is 150 mg/kg per day. Fenoxycarb was not
fetotoxic or teratogenic to rats under the conditions of this study.

CORE Classification: Conditional Core Minimum. It should also be

noted that the purity of Fenoxycarb used in this study was not

given. Consequently, an indication of any other ingredients or’
impurities/contaminants were not identified. That information should
be requested from the registrant. The numbers of litters per group

were less than the usually prescribed number of litters per

teratology study (i.e. 15 versus 20). However, the overall

scilentific quality of the study was excellent, and the abéence of
serious adverse effects allows one to be comfortable with the

conclusions.
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004178

* CONFIDENTIAL BUSINESS INFORMATION *

Page 1 of 1
MRID: Noat assigned

Study Type: Mutagenicity
dccession No.: Not assigned
MRID Ne.: Not assigned
Sponsor: Roche

Contracting Lab.: Roche
Date: 12 July 1983

Test Material: Fenoxycarb (Rol3-5223) Technical

No DER was prepared, The report consisted only of an internal
memorandum justifying the different routes of application of
Fenoxycarb and the positive cgptrol,.Procarbazine in a micronucleus
test in the mouse. Data for Procarbazine were presenged. No data

for Fenoxycarb were presented,

* CONFIDENTIAL BUSINESS INFORMATION *
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Type of Study : Mutagenicity - Micronucleus Test
Clarifying Data

Animal Tested ¢ Mouse _

Chemical Tested : erncxycarb‘(Ro 13-5223) Technical
(Ft Report Date o ? iﬁdﬁ}m12, 1983 ' ‘

Report Number ¢ Roche Internal Memo

BisT MALASL

wiTR® CONTROL NO. —
NPT sowlD 237
" DATE COPY ‘
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g8 - - Namesan. Dr. Ao Hugep;obler.‘; PF/BP .- * -  ¢cc: Dr, Theiss _ .. :
B (1 BawRam 61/436 . " .Tel 47 97 ., - Dr. Hummler . "

IR . B S - * Dr. Schipbach 00&'

Bett  Ro 13-5223/000

Dear Sirs, -

Thank you for your letter of June 15th 1983 concerning the RCR 96 679
"In vivo mutagenicicy evaluation of the IGR Ro 13-5223/000 with the micro-

nucleus test in the mouse™ (Dr. A. Hugentobler).

We do understand your doubts concerning the different routes aof application
of Ro 13-5223 and Procarbazine; however, for the following reasons we do not
judge them to be a handicap for proving the sensitivity of the test system: .
- Due to its high insolubility, Re 13-5223 had to be applied orally
to the test animals. Therefore Qe unfortunately cannot supplement
the present data by giving Ro 13-5223 intraperitoneally to the mica.
In addition we judge the oral applicaticn the appropriate one for

. an agrochemical test substance.

- . Procarbazine, on the other hand, is a hydrophilic subsﬁance. For

this reason it does not make sense to suspend it in an olly ve~-

TF ——hicle:

- From our point of view the positive control substance serves as

a control of the test system, that is, it has to prove the sensi-

tivity of the tes£ animals. Its route of dpplication is therefore

of minor relevance as long as the values are within the rAnge.of
(:} previcus data with the same positive control compound. In the

test with Ro 13-5223 the results cbtained with Procarbazine
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. O TABLE 1: Fi) linsdorf Albino Mice (SPF) given twofold appli-
‘ ' cation of Procarbazine 50 mg/kg dissolved in
phosphate buffered saline. ‘

R X

Expt. route of A: No of PCE mean value | Percentage of
application with one or |  of A with one or m¢
more micro- micronucleli
nuclei {mean value)

I(*) intraperitoneal 64 75.3 3.8
- 55
107

oral 101 89.3 4.5
89
78

IX oral 95 85.8 4.3

: 17
.- . -89
- 82

11X oral 96 | ss.o 4.3
94
64

v oral 61 73.7 . 3.7
83
77

v oral 87 92.3 4.6
93 :
97

(*) in experiment I the results for the intraperitoneal and oral appli:
come from the same test :
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'clearly prove that the test animals are sensitive to substances
inducing micronuclel in polychromatic erythrocytes.

Neither in the OBCD guidelines for testing of chemicals Draft 474,
nor in the EEC Directive 79/831 of 18th September 1979 indications

are made that the positive control substance has to be applied

by the same rcute as the test substance.

As a literature survey shows, Procarbazine has always been
applied intraperitoneally (W.R. Bruce + J.A. Heddle, Can. J.
Genet. Cytol. 21 (79) 319 / uU. Kliesch et al., Mut. Res. 80
(81) .321 / D. wild, Mut. Res. 56 (78) 319)..

- In the meantime we have conducted studies to find out if Pro-
carbazine is also active when it is applied orally. As Table 1
shows, there is no significant difference between the percentage

of polychromatic erythrocytes with micronuclei resulting after
intraperitoneal and oral application.

With thesc considerations in mind, we do not think that the different

routes of application render our micronucleus test iriadequate.

o M. Selocy ek
vﬁm, 22 lMA( |
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