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ACTION:

Review the submitted data package for FCR 4545, B-cyfluthrin.
CONCLUSIONS |

1) GENERAL:

Beta-cyfluthrin (see Table 4), depending on the vehicle used, is,
"yp to 3-fold more acutely toxic than cyfluthrin by the oral
route," The Registrant states that the increase in oral toxicity
is due to the increased percentage of enantiomer pair II.

Beta-cyfluthrin and cyfluthrin have a low dermal toxicity. By
the inhalation route beta-cyfluthrin is 5 times as toxic as
cyfluthrin. Both products are slightly irritating to the eyes
causing conjunctival redness reversible within seven days after
exposure. Neither agent has dermal sensitization potential in
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guinea pigs.

The Registrant requests the use of the Cyfluthrin database along
with the acute studies for g-cyfluthrin to support the
registration, "of end-use products containing beta-cyfluthrin for
use in hygienic pest control.” The Agency does not object to
this if:
1) the Registrant conducts new studies (or satisfactorily
answer the Agency’s questions) for the data gaps in
Cyfluthrin;

2) perforns the requested bridging studies; and

3) conducts the acute battery for formulations where
required.

2) DATA GAPS:

The following Data Gaps or bridging studies are required for the
~registration of FCR 4545, f-cyfluthrin:

« 81-6: Dermal Sensitization, Guinea Pig; Not a sensitizer
by the Maximization Test; MRID No. 412441-07; This study is
Unacceptable. This study may be upgraded with the requested
information: individual data for the induction exposures in
tabular form, and the presentation of the results;

+ 81~-7: Acute Neurotoxicity (mammal);.
« 82-5: 90-Day Neurotoxicity (mammal); and

- 83-3 a or b: The Agency is requiring either a rat or
rabbit Developmental Toxicity Study with g-cyfluthrin.

The following are data gaps in the Cyfluthrin data base:

« 82-1 Subchronic Oral; Dose levels: 0, 30, 100, 300 ppm in
SPF Wistar (TNO W.74) strain. NOEL > 300 ppm (HDT). No
definite test chemical effects noted. MRID No. 072008;
Document No. 4285; downgraded to Supplementary; not tested
to limit dose (1000 mg/kg/day). However, the Agency is not
requiring the repeat of this study, as adequate chronic
studies exist; and

« 82-2 21-Day Dermal rabbit; the NOEL > 250 mg/kg/day (HDT):

- MRID No. 00131527; Document No. 4285. No behavioral or
clinical signs were noted. As the limit dose for a 2l1-day
dermal is 1000 mg/kg/day, this study is down-graded to
Supplementary. The Agency is requiring this study to be
repeated. However, if an adequate explanation can be
provided for the dose selection in MRID No. 00131527, the
Agency may reconsider it’s decision.
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3) CONCERNS FOR BOTH THE CYFLUTHRIN AND BETA-CYFLUTHRIN DATA
BASE:

A Rabbit Developmental Toxicity Study performed with Cyfluthrin;
MRID 42675401 was submitted under 6 (a) (2) adverse effects.

This study tentatively appears to fill the second species
requirement for Cyfluthrin. Final determination on the status of
this study will be determined after a detailed review.

4) ADDITIONAL STUDIES THAT MAY BE REQUIRED FOR THE REGISTRATION
OF BETA~CYFLUTHRIN:

Depending on the results of the bridging studies the following
studies may be required:

* 90-day inhalation toxicity study:
+ second species developmental toxicity study:
+ chronic/oncogenicity rodent toxicity study:
- chronic nonrodent toxicity study;
+ oncogenicity/feeding second species toxicity study; and
« multi-generation reproduction study.
5) PERMANENT TOLERANCES FOR BETA-CYFLUTHRIN:

The Registrant suggests that the tolerance for g-cyfluthrin in
all foods be 0.05 ppm (same as cyfluthrin). This is based on
studies conducted with Cyfluthrin at twice the application rate
of B-cyfluthrin, which revealed no detectable residues in foods
(treatment for hygienic pest control). Toxicology Branch I has
no objections to the granting of this tolerance under the
following conditions:

» Residue Chemistry has no objection to the‘proposed
tolerance; and :

+ the Registrant fulfill the data gaps.

6) TEMPO 1 (f-cyfluthrin) and TEMPO 10% Wettable Powder (B-
cyfluthrin): ,

The Agency agrees to substitute the acute battery for TEMPO 2
(Cyfluthrin) for TEMPO 1 (B-cyfluthrin), as long as the
Registrant agrees that for labeling purposes TEMPO 1 (8-
cyfluthrin) will be Toxicity Category I, based on the fact that
B-cyfluthrin is more irritating to eyes (f-cyfluthrin contains
11.5% more xylene than Cyfluthrin).



Although this could potentially place Tempo 1 into the restricted
use category appropriate labeling of the hazard would probably be
satisfactory instead.. Product labeling must clearly state the
potential eye irritation hazard and that goggles must be worn
during product application to prevent contact of product with
eyes.,

The Agency will address the acute battery waiver request for
TEMPO 10% Wettable (B-cyfluthrin) in a forthcoming memorandum.

BACKGROUND:

Technical Cyfluthrin contains in near equal proportions of four
isomeric pairs. The Registrant has developed a process to
partially isomerize two of the isomeric pairs into the other two
pairs. The result is the proportion of isomeric pairs I and III
has been reduced. The Registrant is calling this new isomeric
mix Beta-cyfluthrin to distinguish it from Cyfluthrin.

SUMMARY: .

Unless otherwise indicated all studies were reviewed by Clement
International Corporation.

MRID No. 412441-01, "FCR 4525 Technical Study of the Acute Oral
Toxicity to Rats (Formulation in Xylene)." Fed and fasted male
and female SPF-bred Wistar rats, strain Bor: WISW (SPF~Cpb) were
orally dosed up to 5 mg/kg of the test material formulation.
Vehicle control groups of 5 males and 5 females were administered
1 ml/kRg of xylene. The following conclusions were extracted from
the Clement review:

LD;, Male (fasted): 211 mg/kg (110-404 na/kg")
LDy, Female (fasted): 336 mg/kg (290-391 mg/kg)
LD, Male (fed): 307 mg/kg (260-364 ng/kg")

LD50 Female (fed): 343 mg/kg (286-411 mg/kg)

* = 95% Confidence Interval

Classification: Acceptable. This study satisfies the guideline
requlrement (81-1) for an acute oral toxicity study. The Tox1c1ty
Category is II.

MRID No. 412441~02, "FCR 4545 Technical Study of the Acute Oral,
Toxicity to Rats (Formulatlon in Polyethylene Glycol E 400).

Male and female SPF-bred Wistar rats, strain Bor: WISW (SPF-Cpb)
were orally dosed as follows: 1) fed males 10 to 2,500 mg/kg; 2)
fed female 10 to 2,000 mg/kg; 3) fasted males 10 to 1,400 mg/kg:
and 4) fasted females 10 to 2,000 mg/kg of the test material
formulation. ™A vehicle control group was not needed because
historical data are available to determine the acute toxicity of
the vehicle (polyethylene glycol E 400). The following
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conclusions were extracted from the Clement review:

LD,, Male (fasted): 380 mg/kg (231-625 mg/kg)

LD,, Female (fasted): 651 mg/kg (329-1, 294 mg/kg]
LD Male (fed): 655 mg/kg (395-1088 mg/kg)

LD50 Female (fed): 1,369 mg/kg (1,137-1,651 mg/kg")

* = 95% confidence interval

Classification: Acceptable. This study satisfies the guideline
requirement (81-1) for an acute oral toxicity study. The Toxicity
Category is II. C(Clinical signs in the > 10 mg/kg dose groups
were as follows: lethargy, digging and preening movements,
uncoordinated gait, splayed gait, salivation, piloerection, soft
feces, rolling, increased activity, and difficult breathing.
Clinical signs such as increased activity, digging and preening
movements, uncoordinated gait, splayed gait, rolling, and
salivation are characteristic of the Central Nervous System
syndrome, which is known from pyrethroids with an a-cyano-
phenoxybenzyl alcohol group.

MRID No. 412441-03, "FCR 4545 Technical Study of the Acute Oral
Toxicity to Mice (Formulation in Polyethylene Glycol E 400)."
The following conclusions were extracted from the Clement review:

LD, (male) = 91 mg/kg
LD, (female) = 165 mg/kg

Toxic signs: lethargy, digging and preening movements,
uncoordinated gait, splayed gait, piloerection, rolling,
increased activity, and difficult breathing. Dose levels were 10
to 500 mg/kg in Bor: WISW SPF-Han mice. The study is classified
as Acceptable. The Toxicity Category is II. This study
satisfies the guideline requirement (81-1) for an acute toxicity
study in mice.

MRID No., 412441-04, "FCR 4545 Technical Study of the Acute Oral
Toxicity to Rats (Formulation in Acetone /Peanut 0il (1:9))."
The following conclusions were extracted from the Clement review:

LD, Male (fasted): 84 mg/Kg (55-131 mg/kg)
LD;, Female (fasted): 77 mg/kg (65-93 mg/kg)
LD, Male (fed): 141 mg/kg (113-177 mg/kg)
LDy, Female (fed): 108 mg/kg (78-152 mg/kg)

Toxic signs: lethargy, cramped posture, digging and preening
movements, uncoordinated gait, splayed gait, soft feces,
sallvatlon, piloerection, rolling increased activity, and
difficult breathing. Dose levels: 1 to 250 mg/kg.
Classification: Acceptable. This study satisfies the guideline
requirement (81-1) for an acute oral toxicity study. The
Toxicity Category is ITI. Although, a vehicle control is not
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required, it may have been useful considering the acetone used in
the vehicle. .

MRID No. 412441-05, "FCR 4545 Technical Study of the Acute Dermal
Toxicity to Rats (Formulation in Xylene}." The following
conclusions were extracted from the Clement review:

LD, {(male) = 5000 mg/kg
LD;, (female) 2 5000 mg/kg

Toxic signs: Lethargy, uncoordinated gait, splayed gait,
salivation, vocalization, jumping, digging and preening
movements, difficult breathing and soft feces. Dose levels were
0 to 5000 mg/kg in the Bor: WISW (SPF-Cpb) rat. The study was
classified as Acceptable. This study satisfies the guideline
requirement (81-2) for an acute dermal toxicity study. The
Toxicity Category is IV. The control group (5 males and 5
females) was treated with 0.4 ml of xylene.

MRID No. 412441-06, "FCR 4545 Technical Study of the Acute Dermal
Toxicity to Rats (Formulation in Polyethylene Glycol E 400)."
The following conclusions were extracted from the Clement review:

LD;, (male) 2 5000 mg/kg
LD, (female) 2 5000 mg/kg

Toxic signs were as follows: salivation, lethargy, uncoordinated
gait, splayed gait, difficult breathing, and soft feces. Dose
levels were 0 to 5000 mg/ky by the dermal route in Bor: WISW
(SPF-Cpb) rats. The study is classified as Acceptable. The
Toxicity Category is IV. A control group (5 males and 5 females)
was treated with 0.6 ml of polyethylene glycol E 400.

MRID No. 412441-07, "FCR 4545 Technical: Study for Skin
Sensitization Effect on Guinea Pigs." Under the conditions of
the study FCR 4545 is not a skin sensitizer. The study is
classified as Unacceptable. Guideline 81-6 requires the
presentation of individual data for the induction exposures in
tabular form. In addition no results were present. The study
can be upgraded with the submission of the requested information.

MRID No. 412441-08, "FCR 4545 Subchronic Toxicological sStudy on
Rats (Administration With Feed for 13 Weeks)," was reviewed by
Melba S. Morrow, D.V.M. (HED, Toxicology I). Quoting Dr. Morrow:

"Based on the results the NOEL is 125 ppm (9.5 mg/kg in
males and 10.9 mg/kg in females) and the LEL is 500 ppm
(37.0 mg/kg for males and 43.0 mg/kg in females) based on
the presence of uncoordinated gait, impaired general
condition (necrosis in the head and neck region), two deaths
and delayed weight gain."



This study is classified as Guideline, and satisfies the
Guideline requirement for a subchronic feeding study in rats.

MRID No. 412441-09, "FCR 4545 Range-Finding Toxicological Study
to Establish Dosage for a Subchronic Study of Toxicity to Beagle
Dogs," was reviewed by John Redden (HED, Toxicology Branch I).
This was a 28-day dietary study. Dosing groups were from 10 to
640 ppm. After fourteen days the high dose group was reduced
from 640 ppm to 320 ppm for the duration of the study. The dose
was reduced due to, "the severity of the toxicity.™ A NOEL or
LEL level could not be determined from this study. The study
author suggested that dose levels for a subchronic feeding study
should be 0, 10, 60, and 360 ppm of FCR 4545. This study is
classified as Supplementary as range-finding studies are not used
for regulatory purposes. In addition this study was not
conducted in accordance with Good Laboratory Practices. This
study can not be upgraded.

MRID No. 412441-10, "FCR 4545 Salmonella/Microsome Test for
Point-Mutagenic Effect." Concentrations from 20 to 12,500
ug/plate were evaluated in the initial assay. However, a compound
precipitation prevented the determination of revertant colonies
at the high dose. Therefore, 500 to 8,000 ug/plate * S9, which
include one insoluble level (8,000 ug/plate + S9) was tested.
Results from both trials were in agreement and indicated that the
test compound did not induce a cytotoxic or mutagenic response in
S. typhimurium strains TA1535, TA1537, TA98, or TAl00 either in
the presence or absence of exogenous metabolic activation.
Therefore, FCR 4545 was tested up to concentrations that exceeded
the solubility limit with no evidence of a mutagenic effect. The
study is classified as Acceptable. This study satisfies
Guideline requirements (84-2) for genetic effects Category I,
Gene Mutations.

MRID No. 412441-1}, "FCR 4545 Micronucleus Test on the Mouse to
Evaluate for Clastogenic Effects."™ Initial doses of 200 mg/kg,
120 mg/kg, and 100 mg/kg caused death. A single oral gavage dose
of 80 mg/kg FCR 4545 to male and female mice did not cause a
significant increase in the fregquency of micronucleated
polychromatic erythrocytes (MPEs) in bone marrow cells harvested
24, 48, or 72 hours post treatment. Clinical signs of compound
toxicity observed in the treated animals were apathy,
uncoordinated movement, staggering gait, rolling over, and
salivation. It is unclear from these clinical signs if there was
.a cytotoxic effect on the target organ. FCR 4545 is
nonclaustogenic in the mouse micronucleus assay. The study is
classified as Acceptable, and satisfies Guideline requirements
84-2 for genetic effects Category II, Structural Chromosomal
Aberrations.

MRID No. 412441-12, "FCR 4545 C.N. Cyfluthrin K+L (proposed
Mutagenicity Study for the Detection of Induced Forward Mutations
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in the CHO-HGPRT Assay In Vitro." Quoting from the Clement DER;

'"CONCLUSTONS -- EXECUTIVE SUMMARY: Insoluble (50-100 ug/ml)
and soluble (20-40 ug/ml) doses of FCR 4545 with or without
S9 activation were neither cytotoxic nor mutagenic in two
independently performed Chinese hamster ovary (CHO) cells
HGPRT assays. We conclude, therefore, that the test
material was adequately investigated and found to be
nonmutagenic in this mammalian cell gene mutation assay."

The study is classified as Acceptable, and the study satisfies
Guideline requirements 84-2 for genetic effects, Category I, Gene
Mutations.

MRID No. 412441-13, "FCR 4545 (Technical): Study of the Acute
Intraperitoneal Toxicity to Rats (Formulation in Polyethylene
Glycol E 400). The LDy, for males equals 8.5 mg/kg, and the LD,
for females equals 17 mg/kg. The following toxic 51gns were
observed: lethargy, uncoordinated gait, splayed gait, salivation,
difficulty breathing, reduced activity, digging and preening
movements, and rolling. Dose levels: 1.0 to 25.0 mg/kg males and
1.0 to 50.0 mg/kg females. The dose was administered via
abdominal intraperitoneal injection into Bor:WISW (SPF-~Cpb)
Wistar rats. The study is classified as Supplementary as the
Agency does not regulate on acute intraperitoneal injection
studies. This study cannot be upgraded.

MRID No. 412441-14, "FCR 4545, FCR 1272: Study of the Acute
Intraperitoneal Toxicity to Mice (Formulation in Polyethylene
Glycol E 400)." Results for FCR 4545: The LD, equals 18.0
mg/kKg; Toxic signs reported were reduced activity, lethargy,
uncoordinated gait, dyspnea, splayed gait, and rolling; and Dose
levels were 10.0 to 100.0 mg/kg and were administered by
intraperitoneal injection into male Bor:NMRI (SPF-Han) mice.
Results for FCR 1272: LDy, equals 63.0 mg/kg; Toxic signs
reported were reduced act1V1ty, lethargy, uncoordinated gait,
dyspnea, splayed gait, and rolling; and Dose levels were 1.0 to
100.0 mg/kg and were administered by intraperitoneal injection
into male Bor:NMRI (SPF-Han) mice. The study is classified as
Supplementary as the Agency does not regulate on acute
intraperitoneal injection studies. This study cannot be
upgraded. '

MRID No. 412441-15, "FCR 4545 Range-Finding Test for Acute
.Toxicity to the Dog," was reviewed by John Redden (HED,
Toxicology Branch I). The oral doses were 2500 and 5000 mg/kg
body weight. The oral doses in this study were not lethal in
dogs. However, the emetic effect of the compound make it
difficult to determine the actual dose. The intravenous dose was
approximately 0.9 ml/kg body weight males and approximately 1.3
ml/kg body weight females. A lethal dose value for intravenous
administration, based on death in the one female tested, is 5.0
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mg/kg body weight. This study is classified as Supplementary as
this type of study is not used for regulatory purposes. 1In
addition, this study was not conducted in compliance with the
Good Laboratory Practice Standards of 40 CFR Part 160 (FIFRA).

MRID No. 412441-16, "“FCR 4545: Study for Acute Oral Toxicity to
the Chicken (Gallus domesticus)." FCR 4545 formulated with
Cremphor EL in demineralized water (2% v/v). The LD,, in hens is
> 5000 mg/kg. The study is classified as Acceptable for the
Guideline requirement 81~-1 acute oral toxicity study in chickens.
The Toxicity Category is IV. Two minor deviation were noted: 1)
hens were not fasted prior to oral administration of the test
material; and 2) the homogeneity of the test material in the
dosing solution was not determined.

MRID No. 412441-17, "FCR 4545 Subacute Study of Oral Toxicity to
Rats." This was a 28-day repeated oral toxicity study in Bor:
WISW (SPF~Cpb) rats. The NOEL for both sexes is 1 mg/kg and the
LOEL for both sexes is 4 mg/kg. The following clinical signs
were observed: Increased activity, salivation, and digging and
grooming movements at 4 mg/kg; similar but more severe signs at
16 mg/kg as well as mortality, decreased body weight gain, spread
gait, uncoordinated gait, dacryohemorrhea, soft stools, dyspnea,
and rolling behavior. The study is classified as Supplementary
as the Agency does not regulate on 28-day repeated oral toxicity
studies. However, the study does supply information for
establishing doses for a subchronic study, and pin points the
nervous system as a target organ of toxicity.

MRID No. 412057-01, "FCR 4545 (c.n. cyfluthrin K+L proposed):
Studies for Acute Inhalation Toxicity to Rats." The following
conclusions were drawn from the Clement review:

1) LG = 0.081-0.082 mg/l (aerosol); Toxic signs: reduced
motility, tonic extension spasms, bradypnea, reduced
reflexes, piloerection, ungroomed coats, rolling movements:;
Concentration levels: 0,0534, 0.085, 0.0822, and 0.0967 mg/l
by head and nose inhalation; Wistar (Bor:WISW (SPF-Cpb)
rats.

2) LG, = 0.532 mg/1 (dust); Toxic signs: tonic extension

spasm, rolling, dyspnea, slowed refleXes, reddened nose,

nasal bleeding, and staggering gait; Concentration levels:

0.212, 0.417, 0.4%97, 0.640, and 867 mg/l by head and nose .
~ inhalation; Wistar (Bor:WISW (SPF-Cpb) rats.

The study is classified as Acceptable for the Guideline
requirement 81-3 for acute inhalation study in rats. The Clement
reviewer reports the following deficiencies: the percentage of
oxygen in test atmosphere not reported, time of sampling for
particle size not reported, not reported if the chamber
concentration was equilibrated prior to the 4-hour exposures, and
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the relative humidity was out of range. The Toxicity Category for
Aerosol is IY and for Dust the Toxicity Category is III. The
overall Toxicity Category is II for FCR 4545.

MRID No. 412057-02, "FCR 4545 (Technical): Study for
Irritant/Corrosive Effect on skin and Eye (Rabbit)." FCR 4545 is
a slight primary dermal and ocular irritant in rabbits. The
study is classified as Acceptable and satisfies the requirement
81-4 eye irritation study and 81-5 dermal irritation study. The
Toxicity Categories are as follows: 81~4 III and 81-5 IV.
Following deficiencies noted by Clement reviewer: no information
provided for stability of the test substance; only 3 animals used
for each experiment; and no guality assurance statement was
included in the report. However, a Good Laboratory Practice
compliance statement was present.

MRID No. 412057-03, "FCR 4545 In Vitro Cytogenetic Study with
Human Lymphocytes for the Detection of Induced Clastogenic
Effects." Three nonactivated and three S9-activated doses of FCR
4545 were tested (500 to 500 ug/ml). The two highest doses were
insoluble. There was no indication of a clastogenic response at
any of the dose levels. Under the conditions of the test FCR
4545 is not clastogenic in this assay. The study is classified
as Acceptable, and satisfies Guideline requirement 84-2 for
genetic effects, Category II, Structural Chromosome Aberration.
One minor deviation was noted; slides should have been coded to
avoid bias.

MRID No. 412057-04, "Mutagenicity Test on FCR 4545 Technical in
the Primary Hepatocyte Unscheduled DNA synthesis Assay."
Cytotoxicity was observed at dose 2 25.2 ug/ml, and the test
compound precipitated at levels 2z 50.3 ug/ml. No evidence of UDS
induction was observed for FCR 4545 in this assay. The study is
classified as Acceptable, and satisfies Guideline requirement 84-
2 for genetic effects Category III, Other Mutagenic Mechanisms.

MRID No. 412057-05, "FCR 1272; Diastereomers: Determination of
the Acute Toxicity (LDg)." The compound was dissolved,
emulsified, and suspended in warm Lutrol (polyethylene glycol
400). The following was extracted from the Clement review:

Chemical: FCR 1272 Diasteromers I, III, And IV
LDg, = 5000 mg/kg
Toxic signs: not reported

. Dose levels: 250, 500, 1000, 2500, and 5000 mg/kg
Route: o¢ral ’ :
Strain: NMRI mice

Chemical: FCR 1272 Diasteromers II

LDW.= 3} mg/kyg

Toxic signs: not reported

Dose levels: 15, 25, 35, 50, 75, 100, and 250 mg/kg

10
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Route: oral - _ €26293

Strain: NMRI nice

Chemical: FCR 1272 Diasteromers I

LD,, = 99 mg/kg

Toxic signs: not reported

Dose levels: 50, 65, 100, 150, and 500 mg/kg
Route: intraperitoneal

Strain: NMRI mice

Chemical: FCR 1272 Diasteromers II
LDy, = 17 mg/kg

ToXic signs: not reported

Dose levels: 10, 12.5, 15, and 25 mg/kg
Route: intraperitoneal

Strain: NMRTI mice

Chemical: FCR 1272 Diasteromers III

LDW' > ?500 mg/kg

Toxic signs: not reported

Dose levels: 50, 500, 1000, and 2500 mg/kg
Route: intraperitoneal

Strain: NMRI mice

Chemical: FCR 1272 Diasteromers IV
LD;, = 630 mg/kg

Toxic signs: not reported

Dose levels: 250, 500, and 1000 mg/kg
Route: intraperitoneal

Strain: NMRI nice

The study is classified as Supplementary, as the oral studies do
not satisfy requirements for a Guideline 81~1 study, and there is
no regulatory requirement for a intraperitoneal toxicity study.
Toxicity Category: FCR 1272 Diasteromer I: IV

FCR 1272 Diasteromer II: I

FCR 1272 Diasteromer III: IV

FCR 1272 Diasteromer IV: IV

The Clement reviewer noted the following deficiencies: 1) no
information on the test material including purity, stability, or
storage conditions; 2) information missing for the animals; 3)
mice used, not rats; 4) no females; 5) no vehicle control; 6) not
reported if route was actually gavage; 7) duration of fasting not
- reported; 8) no clinical observations; 9) no animal weight
determinations; 10) time of death not reported; 11) necropsies
not done on any animals; 12) tabulated data was not defined; 13)
methods used for LD, calculations and statistical analysis not
reported; and no quality assurance statement was present.

MRID No. 412057-06, "FCR 4545 (C.N. Cyfluthrin K+IL Proposed)
Study for Sensory Irritant Potential in the Mouse (RD,

11
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Determination)." The follo%ing was extracted from the Clement
report:

RD;, (sensory effect): 0.03724 ng/1

NOEL: ~ 0.002 mg/1 :

Route: inhalation

Species: mouse

- 8train: OF4

Toxic signs: Extreme difficulty in breathing was noted in
the mice exposed to a test vapor
concentration of 0.0937 mg/l. No mice showed
signs of clinical toxicity 4 hours atter
termination of treatment.

The study is classified as Supplementary. However, information
from this study can be used to set limits on experiments
involving inhalation exposure to FCR 4545.

MRID No. 412057-07, "FCR 4545 (C.N. Cyfluthrin K+L Proposed)
Study for Sensory Irritant Potential in the Rat (RD;,
Determination)." The following information was extracted from
the Clement review:

RD,, (sensory irritation): ~ 0.038 mg/l for a 45 minute
period

NOEL: ~ 0.0003 mg/l (extrapolated

Route: inhalation

Species: SPF-bred Wistar rats
Strain: Bor:WISW (SPF-Cpb)
- Toxic signs: piloerection and decreased respiration at 2
0.0145 mg/1.
hypersalivation at = 0.0585 mg/l.
nasal irritation at 0.0%12 mg/1l.

The study is classified as Supplementary. However, information
from this study can be used to set limits on experiments
involving inhalation exposure to FCR 4545.

MRID No. 412057-08, “FCR 4545 (Common Name: Cyfluthrin K+L,
suggested) Study of the Range-Finding Subacute Inhalation
Toxicity to Rats in Accordance with OECD Guideline No. 403." The
following conclusions were drawn from the Clement review:

NOEL
LEL

0.00025 mg/1l (no clinical signs)

0.00378 mg/l in males and females based on the
‘'occurrence of treatment-related clinical signs of
systemic toxicity (unpreened hair coat and
piloerection) and the statistically significant
occurrence of gross lesions (hepatoid foci in the
lungs) '

Dose Levels: 0.00025, 0.00378, and 0.02801 mg/1l
Route/Duration: Inhalation/é hours/day for 5 days

[}
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Strain: Wistar rats

The study is classified as Supplementary. The Agency does not
regulate on range-finding studies. However, the study provides
information for establishing dosage levels for a 4-week subacute
inhalation study.

MRID No. 412678-01, "FCR 4545 Study of Subchronic Oral Toxicity
to Dogs (13 - Week Feeding Study)," was reviewed by Melba S.
Morrow, D.V.M. (HED, Toxicology I). Quoting Dr. Morrow:

"Under the conditions of this study, the NOEL of FCR 4545
was 60 ppm (3.9 myg/kg) and the LEL was 360 ppm (13.9 mg/kg
for males and 15.4 mg/kg for females) based on the
occurrence of motor disturbances which include awkward,
staggering gait and occasional buckling of the hind 1limbs in
dogs treated at this level. A decrease in body weight gain
in females was also reported at doses of 360 ppm."

This study is classified as Minimum, and satisfies the Guideline
requirement for a subchronic toxicity study in non-rodents.

MRID No. 412057-14, "Overview of Studies which Support
Registration of Two End-Use Products (Tempo™ 10% Wettable Powder
and TEMPO,, 1) Containing Beta-Cyfluthrin as the Active
Ingredient," is not a toxicology study, but rather an argument
that: :

"The data, taken collectively, support regulation of end-use
products containing beta-cyfluthrin as if they were simply
formulations of cyfluthrin.® _

The Registrant requests the use of the Cyfluthrin database along
with the acute studies for B-cyfluthrin to support the
registration, "of end-use products containing beta-cyfluthrin for
use in hygienic pest control."™ Table 1 Summarizes the Toxicity
Data on Beta-Cyfluthrin and Cyfluthrin that Supports the
Registration of Beta-Cyfluthrin, and identifies datagaps.

Table 2 is a Toxicology Profile of Cyfluthrin. Table 3 is a
Toxicology Profile of B-cyfluthrin. Table 4 is a Comparison of
the Acute Toxicity of Cyfluthrin and Beta-Cyfluthrin

13
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Table 1: Summary of Toxicity Data on Beta~Cyfluthrin and Cyfluthrin for the Support of
Registration of End-Use Products Containing Beta-Cyfluthrin.

Test Article
study Type B-cyfluthrin  Qvfluthrin

81-1 Acute Oral Toxicity

81-2 Acute Dermal Toxicity

81-3 Acute Inhalation Toxicity

81-4 Primary Eye Irritation

81-5 Primary Dermal Irritation

81-6 Dermal Sensitization

81-7 Acute Delayed Neurotoxicity (hen)
82-~1 Subchronic Oral Toxicity

82-2 21-Day Dermal, Rabbit

82-4 21-Day Inhalation, Rat :
82-4 90-Day Inhalation, Rat -
82-5 90-Day Neurotoxicity, Rat -
83-1 Chronic Feeding, Dog -
83-2 Oncogenicity/Feeding, Mouse -
83-3 Developmental Toxicity, Rat -
83-3 Developmental Toxicity (Inhalation), Rat -
83-3 Developmental Toxicity, Rabbit
83-4 3-Generation Reproduction, Rat
83-5 Chronic Oncogenicity/Feeding, Rat
84-2 Gene Mutation

84-2 Structural Chromosome Aberration
84-2 Other Genotoxic Effects

85-1 Metabolism

[T A Sl SIS

MKRKREKHEARKKKZRKZ2Z2 KKK KK

1 g

Acceptable or graded at least Minimum
Unacceptable or graded Supplementary
Tentatively satisfied

No study available

Supplementary for chronic feeding

* 1 H2

Boinn

14

14



ST

UOT3B3TIAT JUSTSURIAJ

66YTET00 "ON QI¥W

g8<¢¥ "ON jJusundoq

III / Wnututy

3TAgey ‘uoTjelTaxr 2Ad Axeutad :v-18

*93d/0SKHA ut (s) T/Pw (285°0-2T%°0)
06%°'0 ‘(o) T/Pbw (22L°0-8G¥°0) GLG"O
*Joydowaao snosnbe

ut (8) T/bu ggL 0-002°0 ‘(9) ﬁ\ms GEL0<

60STETO0 "ON QI¥H
G8Z¥ "ON 3uUdUWNOOQ
IT / WNWTUTH

o1 ANOH-¥ jey ‘uoTljeTRyUI 93NDV E-TI8
8TGSTETO00 PU®R 66FTET00 °"ON JIUR
"ToBN %6°0 G8Z¥ °"ON 3JIuawnooJg

pue oo¢ oad ‘aejem peITTisTpR/Ioydowsio
ut pue ‘pajnitpun (& ¥ o) HBy/bu ooos< %@

III / wunuTulp
J3ed h.m.mE”.HGQ QINOVY :Z-1I8

*abeaeb Aq 00 9ad ur () by/bu
9GPT-20TT) TLZT '(p) by/bu (150T-589) 698
*abeaeb Aq 00% 934 ut (¢) By/bu
E¥PT~Z00T) 68TT ‘(o) by/bm (569-605) 06¢
*obeaeb Aq uopTiToIAd

TAya=suw-N ut (ATuo o) utr by/bu 000T~-00¢
‘abeaeb

Ad osHa ut (ATuo o) by/bu (v6v-LTE) 96¢
*sbeaeb

3
.

Aq suojeoe utr (Atuo o) by/bw {ve6z-0Z2Z) %62

*abeaeb Aq a93em psITTISTp/Ioydousio
ut (Atuo o) By/bu (G*6T-€T) 2°91
: 05

BTSTIELTO0 PUR 66FTETO0 "SON dIYK
G8Zv °*ON 3jusunsog

. III-I / WNUTUTH

ey ‘Teao s3noy :I-18

S3nsoy

Apnas

15

, ﬂo:.ﬁo.m
$£°96) 9GE£~-GZIE °*ON UOTIeIRSTHOY TeoTUYDDl UTIYINTIAD I03F ©TTFoid ABoTooIXol :z o1del



91

JTUTIT 92Y3 ©3 Poa3sel jou) Aaejuswarddng
03 WNWTIUTH WoxJ pspeabumod ‘“psjou
S30913J9 TeoTuWayD 3597 S]3TuTIep ON “IJdH
(Aep/By/bu 61) wdd 00€ < TION ‘uteIls
(y2°M ONIL) ae3sTM Jdds ut (Aep/by/bu g1 ‘g

| * (Rep/b3/bu 000T osop
‘s*T '0) wdd gog ‘00T ‘0€ ‘0 :sST®aST s8soQ

8002L0 'ON QTdW

G8Z¥ °ON Jusunooq

Azejuswe1ddns o3 wnwTuTW

Jey ‘oTuUOaYSqnNS TeA0 AvQg-06 :1-28

*STOIJUOD BTOTUSA

82Uyl Jo eyl pafquessax utayiniiio jo IX
Aep/by/Bu 00¢¥ UITM posop susy ut A3TAarjoe
AILN ~ AJTATIOV oSedolsd OIKOJOINoON *¢
*sSUo0TS9T

OTdOOSOIDTW X0 SSoxb oU aIam 3IdYY
*318S9a0 9Y3l JO STSourio puer ‘sousTounos
'eTxeaour ‘uoTssoabbe - subTs TedTUTTD
*dO0L Y3TM pPSsop susy

Ut us9s subTs OTXojoanou paie[sp OISSRTD
9yl osneo 30U pIp Ing ‘zxX Aep/biy/bu

oomw 3 OTX030Insu ATPITW SeMm UuTaIyiniiAd
- ApPN3§ AJTOIXOJOANSN poA®isd I

OY0€9T00 °ON AIMHW

6795 °ON Jusunoog
WNWTUTH

usH ‘A3TOTXO30INON :.-18

3591 UOTIRZTUWIXEW @Yl Aq IDZTITSUSS B 0N

ETSTETO0 °*ON dI¥KW

§82Z% °ON 3usunood

2UTT2PTND

btd esuinyd ‘UOTIRZTITSUSS TRWISI :9-T8§

UOT3e]3TIAT ON

66YTETO0 "ON OT¥W

S8Z¥ °"ON Juaumooqg

AT / WoWTUTH

Itqaey

‘UoT31e3TIII Tewrsq AJBWIIg :G-T8

16



€i0293

°T

(zaH) Aep/by/Bu 0z1< TAON dSTusbOOUQ

(soTeu

Ut L3TATyoR osejeydsoyd SUTTEYTE pPOSEaILUT
‘1a1) Kep/by/bu ¢° L[> THON OTwalsAg

POLLETOO “ON UIMW

§82% °*ON Juawunoog

Ki1oTushoouo I0J WNUWTUTH

butpsez oTucayo oz Axejuswesiddng
asnoW ‘A3ToTushoduQ :Z-¢8

(saybtem Apoq oTeu pasesIddP
pue ‘eoyaielp ‘HUTATUOCA PISLSIDUT
‘eTxeje uybTTs) Aep/by/bu 91 = TAT

Kep/by/buw v = TIAON

8GETST00 °"ON QI¥W

4827 *ON jusunoo(g

WNWTUTH

boqg ‘burpssd oTuOIYD T-€8

den ejeq

des ejeq
Teuwem ‘A3ToTXO30anaN Aed-06 :G-Z8

(ur9yoad Axeuran

. peseaaour pue ‘Abieyirst ‘ang jdwedun
‘ssauT3ITaIglun) Lep/1/buw 1200070 = TAT
Aep/1/6w 60000°0 = THON

288LGT00 PU®R £6LLSTO00 *SON UIMH
9Z¥9 °“ON Jusunood
: WNWTUTKH

ey ‘uvoTiereyur Aed-06 :v-28

{(uteb
ubtom Apoq peseaxosp) T/bw £200°0 = TIAT
T/PW %#T00°0 = THAON

8ZGTETO0 "ON QI¥H
S8ZF "ON Jusundo(d
, WNWTUTH

ey ‘uctrjerequl Aedg-1Z v-Z8

* (Rep/by/bu 000T) 9s0p
ATWIT =Y op pa3se3 jou se AxejuswsTddng
o3 wnutuTW ¢ (LaH) Aep/by/bu o6z< TIAON

LZSTETO0 °"ON JI¥MH

S82% °ON jusumndod
AzejusweTddng o3 WNWTIUTH
3Tqqed ‘Tewasq Aeq-1Z :g2-Z8

17



8T

(A3TT1T9RTA POSE3I09D)

Kep/by/bu G4 = TaT aaT3onpoadoy
Kep/By/bw g -z = THON @aT3onpoadsy
(saubtem Apoq dnd

poseaaoap) Aep/by/bu g°; = TIT OTWI3SAS
Aep/By/buw G*z = TAON oTwslsis

ZEGTETO0 "ON dIMH

ggz¥ °"ON Jusundog

WNWTUTRH

3ey ‘uoTionpoadsy UOT}RIABUID-E p-£8

des eae(q

ATqqey ‘A3ToTxXoL Teijusudoloasq :g-£8

‘309330 orTusbojzeviel
oyl ssossw AIInJy 03 oIqIrssod 30U SRM 3T OS
‘punoj soTIeWOUR [RISOSTA pur Te3S8[8YS U3
uo sor31oeds burjyoer sem Lpnis STYL JLON

(souaptTour UNI

poseaIout ‘serTTewour Teuxdils poTiToadsun)
T/Pu T100°0 = 141 TRlusudoTan=sd

T/bu 66000°0 = TTION Teiusudoraasg
*{(uoTae3zTaaTr aiks ‘saeod

pauwtooxbun ‘uotjosisolTd ‘eoudsip ‘A3TTra0W
peonpei) T/bW L300°0 = TAT TRUISIEH

‘ T/bu TT00°0 = THON Teuisjlen

TO0G8960% PUe TOy03L0% “SON OIVNW

829. “ON juswunoogd

WNWTUTH

Iey

‘(uoTqeTeyur) A3TOoTX0]5 Teayuswdorsasd :¢-€§

w'sAep aTbuts

uo uotTjeIjsTuTupe Ioaje esudsip yubiTs
paaTqruxe dnoab Hy/bu o1 pue ¢ ay3z jo
soTewagl oTburs, (£ pue !(potaed jusujzesaly
9y3 butanp uoljzdunsuoo pooJ UT 9SPaIDIp
(z ¢*0°d IT Aep 03 9 Aep woaJ ureb jybism
Apoq Fo eseaioep justsuery (T :Hy/Bu

0T 3 A3TOTX03 TeuIdj3bwl U0 S30D9JJ9 SWOS
paMoOyUs ¥6LLGT00 AI¥NW Apnis burbura asog
" (1aH) Aep/6By/Bw 0T< TAON Teijusudoraaad
(Laq) Aep/by/bu 0T< THON TRUISIEH

P6LLSTO0 "ON dI¥KH

€9¢€S °"ON jusunoog

UTTIPTND

ey ‘A3TOoTX0l TeausmdoraAed :e-€8

18



6T

*T00ATh ausTAyzsitod ul paJIoj3sSTUTWPE
usym ueyl Ioijem paTITIsSTR/Ixoud

~OWaId UT PaI9ISTUTWPE ST uTayznrIAo
uaym ATYoTnb oxou yreed pue asybiy

ale SIBWOST UTAYINTIAD JO STSAST pooTd

LTSTETO0 "ON dI¥H
§8Z% 'ON Juaunoogd

WNWMTUTH
wSTTOqe3aH :1-58

988/4G6T00 pPUER 86LLGT00 °*ON JIVW
29€S "ON jusunoog

- a1qeadsooy

STS9Y3UAS ¥NQ paTnpauosupn

aAT3IebaN 1S3093Jd OTIXOojousn IS0 Z-18

¥88LGTO0 PUR GELLGTOO °*‘SON OQIdNW

29¢9 *ON Jusumdoq

a1qeadesoy

aburyoxyg 2T3eWOIYD IABISTS

‘ sATIEbON IUOTRRIASUY SWOSOWOIYD TRANIONIIS :Z-¥8
SE8ELSTO0 PUR 96LLGTO00 °"SON dIdNH

£€9€S "ON Jusunsod

atqeidaooy

: uoTaeIny IMJdOH/OHD
aATIebaN TUOT}EINH SUDDH 1Z-¥8

ﬁ

{soTewasy Jo sAaupty Ut

1003 Azojeuweijul ‘sereuw uy sjybtem Apoq
peseaasap) Aep/by/bu 6°. = TAT OTWIISAS
Kep/by/bu G*z = TAON oTwa3lsisg

(1aH) Rep/By/bwm §°zZ< TION oTU=bOOUO

COELETOO0 °“ON ATIYH

§8Z% °“ON 3Jusundogd

) WNWTUTH

3ed ‘A3ToTusbooug/hburpsed OTUOIYD :G-£8

19



0c

by /bm
000Ss < g1 :(SMOT3SoWOp SNTTED) 9T-T¥¥ZT¥
*ON QT¥H 1H toydwaIp UT UCTIBNWIO]

‘1T Axobogjep A3Torxol ! (by @E

ZGT-8L) Bby/bu got1 A@muv aTewal %az
(Bxt/Bw LLT-€TT) Bs/Bu THT :(po3) eTen %a1
(b /bu

£6-69) by/bu z. :(pojsey) erewsd gl

, (b3/Pbu 1£1-6G6) by/bu vg

: (pe3sey) orew “a1 :(3ed) vO-T¥belv QIEM
(6:1) TTO 3nuesd/ suUClOOY UT UOTIETNUIOL

*11 Axobajed

A3toTxX0], ! 6Hy/Pu mmﬂ = (oTewsz) %gT 63/HBu
16 = (orew) %g7 : (osnoW) €0-T¥HZT¥ AIMH
00y T TOOATD ouUsTAUILATO4 UT UOTIETMUIOL

‘II mnommumo huHOAxOB ! mx\mE

TGO ‘T-LET'T) By/Pu 69€°T ﬁ@wuv aTews ] aoq
(,bx/bu 880T~ mmmv by /bu 669 :(pa3) oTen g1
(,px/bu vez’'1-62¢) mM\ms TG69 :(peasey)
aTewmad 2oqn By/bu Szo-Tez) BA/BU 08€

: (pe3ses) otTen a1 :(aed) zZO-Tvv2Iv ATHW
00F T TOOATD mcmahnummﬁom UT UuoT3eRTNUICH

*II sT Axobsjyed mvaoﬂxoa I mM mE
1Iv-982) B/Pu gre Acwmv oTewed YSgT
(,BA/Bw yoe-09g) Bay/bu Lo :(po3F) oTEH “g1

(b mﬁ

16£-062) By/bu 9¢c :(peyses) oremss USqT
Amx\ms Y0¥

-011) B/Bu 11z :(pe3sez) ored %aT : (3ey)

TO-T¥¥ZT¥ dIYH SUSTAX UT UOTIRTNUIO]

9T pu® %0 ‘€0 ‘20- ‘TO-I¥¥eTIVd

*ON dI¥MH
a1qe3dasooy @Ie soTpnls 11V
UsHg pue ‘9snol ‘3ey ’‘0salI Telo 93ndyY :1-18

‘UTIYINTIAD-¢ I03F °oTTI0ad hUOHQUﬂxOB

1¢ oTqeL

20



Te

_

‘wudd 09¢ Jo

sasop 3t pejrodax osTe sem soTewsI Uur urtreb
jybrem Apoq ur esesaIo9p ¥ “T9AST STU} e
pajeadl sbop UT squwiT PUty =2Yy3 Jo buriyong
TeUOTSEDDO pue 3Teb HuTasbbers ’‘paemime
JIPNTOUT YOTYM SSDURGINISTP Iojow JO
20UaIIND00 9y} Uo psseq (sertewsi Ioj by/bu
7°GT pue seTeu xojy by/bu 6-¢1) wdd o9¢

= TAT 8yl pue (H3/bu 6-¢) wdd 09 = TAON

10-8,92T¥ "ON QI¥H
. WNWTUTKH
boq ‘oTuciyoqns 1eI0 :T1-Z8

rgaInsaa
a3 pue ‘waoz aeTndgey ut soansodxe
uoT3ONPUT Byl JI0J B3RP TenpTATPUL
IUOTIRWIOIUT PO3STIT oYl JO uoTsSsTugns

9yl uy3zTa popeabdn aq Aeu Apnys oyl

{389, UOT3IRZTWIXEN SY3 Ag JISZTTSUSS e JON

LO~TP¥ZTY "ON OGI¥H
atqeadsoorun

bh1d wRUTNDH ‘U0T3eZIFTSUSS Tewasq :9-18

*AL
KAxobejed A3TOTXOL {UOCTILITIIT JUBTITS AxeA

ZO0-LSOCTTIVY “ON dIdNW
a1qeidacovy
ATqqey ‘uoTjelTaal Tewaaq Axewtad :6-18

*I1I Kxobajzed A3ToTXOL {UOT3R]TIAT JYPTIS

€0-LS02TT¥ °"ON IV
: a1qeadsooy
pﬂnnmm.:oﬂpmuﬂuuHmwmmumEHum"¢;Hm

‘11 Axobejep A3ToIXOol ! (seotewsl pue
sotewm) 1/Pw Z£G'0 = 3Isng ! (seyjews]) T/bu
180°0 pue (seTew) [/Hw Zg0°0 = TOSOI8Y

T0-£G0CTV "ON dI3N
aTqeadanoy

jey ‘0gQT UOTIeTRUUT 93Inoy :e-T8

By/Pu 0005 2 (erewsy) g1
Byx/bu poos 2 (atew) %a1 :990-T¥¥eTy ATIW
007 d TOOATD DUaTAUISATOd UT UOTIRTNWIOS

by/fbm 0005 < (arewsy) g1
: bx/bu 000G 2 (oTeur)
USqT :G0-T¥¥ZTv QTN SUSTAX UT UOTIRTNUIO]

90~ ‘GO0-T¥¥ZTI¥ °*SON AIVUKW
aTgqeadsody
3eyd ‘06U Tewasg SINOY :1Z2-18

21



£ zZ

e *satpnls X31oTX0L A3ToTusbooug/sTU0IUD
(e satoadg om] (¢ pue Apn3s A3roTxXol uorieteyur Aed-06 (2 fApnas A3T0TX0] Teiusudolsasg
saroads puooas (1 :butmoToF 9yl peartnbar Aew setpnis burbpriq oyl Jo s3Tnsaad UL : 930N

a1qeydsony
ITII Axobajed
23Aoo03edoy 3wy

. $0-L50ZT¥ °ON AIdW
aATIebON ‘Ressy sdfl OI3TA UI ‘A3ToTusheqny :1-¥8

a21qezdaooy
1T Aaobajzed
sa3fooyduiT uewny 3IsaL

_ £0-4G0ZT¥ "ON UIYKW
aaT3IeboN s0T739uUdbo3AD OIFTA UI ‘A3ToTusbeany :z-¥8

3sal
aaT3eboN SNaTONUCIDTH OATA UL ‘AjroTusbeinH :z2-¥8

CT~-TPFCTY "ON AI¥H
a1qeadsooy

I Kxobsjed

389l

aAaTyebsN uotayen JadbH/OoHO ‘AjTotusbelniy :Z-v8

OT-T#¥ZTV¥ "ON dTMHW
a1gqeadsasov
T Lxoboaze) (Aevssy souy)

TI-TPP2T¥ °"ON QIVH

atqeadsony

_ . ITI Aiobojen
aAaT3IehaN swosocIoIN/eTTaucuTes ‘Aj3IoTusbelny :zZ-¥8

-g yatm (3Tggey Io jey) Apnags AJTOTXOL 3TqqeI I0 jel ISYITS Y3TM
Teauswdotaasg e PButatnbea st Aosuaby syl Apnags A3TOoTXOL HmpcmEQOHm>mn :q I0 e £-¢€8

: * (Apnas buthpTiq) uTayaniFAd

g ,\u_.\\\rewm. -d\r@gh\nq‘- & Aw%bﬁ

22



£C

e 30N I9ZT}TSUSS ®© 10N N bTgd esuTnn
UoT3ezi3Isuog [euxaq

JuelTaaT _
ue 30N JuelTIaT YBTIS JA/H 3Taqed
TIeJLIAL UrAS
Go.ﬂ#m#.ﬂhhﬁ
JUybTIS JUelTIIT JYBTIS A/ ATaqey
, TOoT3eqTaIT 9Ad ‘
00DG< 000S<  JA/W Iey
s0¥ G'18 Jd/W aey
€9 8T H 901N
sENTeA 091 HM@GOU.._“.HO BIJUT 93nNndDY
609 9T |
162 16 W paj3sed SOTH
- %45 K|
- LOE W pad
- o9¢gg 4
. 66% T2 H paised ey
TLZT 69¢T J
698 659 W pad
6811 169 d
066G 08¢ i poised _ ey
- 80T K
- TvT W pad
- LL |
¥G¢e _ 78 10§ pojsed aey

UTIQINTLIAD TTaUJniJAo-e39g Xog sSnjejys bulpsed Sotosds

v oTqel

00% 4 TORATD susTAylsAiod
(T /6u)
007 H TooATo susTAylsitod
U TAX

00v @ To2ATD suaTiyzsidtod

(01:71)
1to 3nuead/sauojl@0y

STOTUSA

UTIYINTIAD pue utayinigAp-eisg IoJ eaed A3ToTXOL 23noy Jo uostaedwod

23



The Agency does not object to the use of the Cyfluthrin data base
to support the registration of pg-cyfluthrin if the below listed
considerations are taken into account.

The June 29, 1992 draft document entitled, "Toxicology Data
Requirements for Enriched Isomer Technical Chemicals," requires
the below listed studies for registration of a Food Use
Technical: .

acute toxicity battery (6 studies)

90 day repeated dose study
developmental toxicity study (2 species)
reproduction study

mutagenicity test battery (3 studies)

2 chronic studies

2 cancer studies

L] [ ] » - L] L a

This paper also states that, "the second species developmental,
reproduction, two chronic studies and two cancer studies for the
mixed isomer technical could be used to support the isomer
enriched technical if side by side acute and 90 day studies for
both the mixed isomer and enriched isomer technicals were
available and the results were similar."®

The Rabbit Developmental Toxicity Study is a data gap for
Cyfluthrin. However, a Rabbit Developmental Toxicity Study; MRID
42675401 was submitted under 6 (a) (2) adverse effects. This
study tentatively appears to fill the second species requirement.
However, this is subject to change pending a detailed review of
the study. '

.In addition the June 29, 1992 draft document entitled,
"Toxicology Data Requirements for Enriched Isomer Technical
Chemicals, " recommends the first species (rat or rabbit)
developmental study be performed with the enriched isomer. The
Agency is requiring either a rat or rabbit Developmental Toxicity
Study with g-cyfluthrin.

Data gaps in the Cyfluthrin data base:

» The 82-2: 21-Day Dermal (Cyfluthrin), Rabbit the NOEL >
250 mg/kg/day (HDT); MRID Ne. 00131527; Document No. 4285.
No behavioral or clinical signs were noted. As the limit
-dose for a 21-day dermal is 1000 mg/kg/day, this study is
down-graded to Supplementary. This is a data gap for

- Cyfluthrin, and the Registrant 1s‘required to repeat this
study, or provide satlsfactory information as to why this
was the correct dosing regimen.

« In addition, 82-1: Subchronic Oral (Cyfluthrin), Rat Dose
levels: 0, 30, 100, 300 ppm in SPF Wistar (TNO W.74) strain.
NOEL > 300 ppm (HDT). No definite test chemical effects

24
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noted. MRID No. 072008; Document No. 4285; Core graded
Minimum, but downgraded to Supplementary, as not tested to
limit dose (1000 mg/kg/day). However, the Registrant is not

required to repeat this study, because acceptable chronic
studies are available.

The following Data Gaps or bridging studies are required for the
registration of FCR 4545, B=-cyfluthrin:

+ 81-6: Dermal Sensitization, Guinea Pig; Not a sensitizer
by the Maximization Test; MRID No. 412441-07; This study is
Unacceptable. This study may be upgraded with the requested
information: individual data for the induction exposures in
tabular form, and the presentation of the results.

+ 83-3 a or b: The Agency is requiring either a rat or
rabbit Developmental Toxicity Study with B-cyfluthrin.

Other considerations:

+ A Rabbit Developmental Toxicity Study:; MRID 42675401 was
submitted under 6 (a) (2) adverse effects. This study
tentatively appears to £ill the second species requirement
for Cyfluthrin. However, this is subject to change pending
a detailed review of the study.

MRID No. 412057-09, "Acute Toxicity of TEMPO 1 Insecticide:
Extrapolation from Studies Performed with TEMPQO 2 Insecticide,™
was reviewed by John C. Redden, M.S. (HED, Toxicology I).
Normally six acute studies are required for registration of a new
pesticide formulation.

The registrant maintains that the results from the acute studies
performed with TEMPO 2 (containing Cyfluthrin) can be used to
extrapolate EPA/FIFRA toxicity category for TEMPO 1 (containing
B-cyfluthrin). The Registrant’s reasoning follows:

1) Cyfluthrin and f~cyfluthrin contain similar amounts of
the two more active isomers (II and IV);

2) As TEMPO 1 (B-cyfluthrin) contains 11.5% more xylene than
TEMPO 2 (Cyfluthrin). TEMPO 1 (B-cyfluthrin) would probably
be more irritating to eyes; ‘

- 3) TEMPO 1 (B-cyfluthrin) contains approximately half as
much active ingredient as TEMPO 2 (Cyfluthrin);

4) The acute studies conducted with TEMPO 2 (Cyfluthrin)
were used to extrapolated toxicity categories for TEMPO 1

{(-cyfluthrin). An overall Toxicity Category of I (DANGER)
as appropriate for TEMPO 1 (g-cyfluthrin); and
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5) The registrant maintains that the acute studies for TEMPO
2 (Cyfluthrin) can be used to estimate the toxicity of TEMPO
1 (B-cyfluthrin),

Table 4, extracted from MRID No. 412057~14, 1is a comparison of
the acute toxicity, eye and skin irritation and dermal
sensitization studies on beta-cyfluthrin and cyfluthrin. From
this table it can be seen that beta-cyfluthrin, depending on the
vehicle used, is, "up to 3-fold more acutely toxic than
cyfluthrin by the oral route." The Registrant states that the
increase in oral toxicity is due to the increased percentage of
enantiomer pair IT.

As can be seen from the table beta-cyfluthrin and cyfluthrin have
a low dermal toxicity. However, by the inhalation route beta-
cyfluthrin is 5 times as toxic as cyfluthrin. Both products are
slightly irritating to the eyes causing conjunctival redness
reversible within seven days after exposure. Neither agent has
dermal sensitization potential in guinea pigs.

Based on the reasoning stated by the Registrant and the Acute
Toxicity comparisons, the Agency agrees to substitute the acute
battery for TEMPO 2 (Cyfluthrin) for TEMPO 1 (B8-cyfluthrin), as
long as the Registrant agrees that for labeling purposes TEMPO 1
{(B-cyfluthrin) will be Toxicity Category I. However, the
Registrant needs to supply the requested information to upgrade
MRID No. 412441-07 Dermal Sensitization, Guinea Pig.

Quoting MRID No. 412057-14:

"Dietary exposure to beta-cyfluthrin from use in food areas
of food handling establishments would be negligible.
Studies with cyfluthrin using twice the application rate
that will be used for beta~cyfluthrin revealed no detectable
residues in foods following treatment for hygienic pest
control. The tolerance established for cyfluthrin in all
foods, 0.05 ppm, was based on the sensitivity of the
analytical residue method since no residues were found in
food samples. Since beta-cyfluthrin will be used at one-
half the rate, the tolerance for cyfluthrin in all foods
covers beta-cyfluthrin as well. The data, taken-
collectively, support regulation of end-use products
containing beta-cyfluthrin as if they were simply
formulations of cyfluthrin.®

Tox1cology Branch I has no objections to the grantlng of this
tolerance under the following conditions:

+ Residue Chemistry has no cbjection to the proposed
tolerance; and

+ the Registrant fulfills the data gaps.
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In addition:

"With the exception of the exposure estimates used, the risk
assessments performed by the Agency for use of TEMPC 20%
Wettable Powder and TEMPO 2 for hygienic pest control are
applicable to the corresponding beta-cyfluthrin end-
products, TEMPO 10% Wettable Powder and Tempo 1. One-half
the exposure estimates used for the cyfluthrin products are
appropriate for beta-cyfluthrin products because they will
be applied at One-half the application rate used for ‘
cyfluthrin products. Beta-cyfluthrin is more efficacious
than cyfluthrin due to the fact that it contains more of
isomers II and IV. Huge margins of Safety (MOS) ranging
from 381 to over 800,000 demonstrate that the health hazards
to PCOs and residents from use of products containing beta-
cyfluthrin are negligible."
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- FINAL

DATA EVALUATION REPORT
FCR 4545
Study Type: Special Study

Study Title: FCR 4545 (C.N. Cyfluthrin K+L, Proposed) Study for Sensory
Irritant Potential in the Rat (RD50 Determination)

Prepared for:

Health Effects Division
Office of Pesticide Programs
Environmental Protection Agency
1921 Jefferson Davis Highway
Arlington, VA 22202

Prepared by:
Clement International Corporation

9300 Lee Highway
Fairfax, VA 22031-1207

Principal Reviewer: %\% 8 / 24 / T

ohn4EIbcione Ph.D. Date
Independent Reviewer: W P/ 2¢ /7 2
e A ? Date

QA/QC Manager: Ey{séﬁ/éin
/' Date

Contract Number: 68D10075

- Work Assigrmment Number:. 1-84
Clement Number: 91-287
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EPA Reviewer: William B, Qreea;; M,P.H.. DABT LJ;LELOﬁ &. zjﬂQQQ

Review Section 1IV,Toxicology Branch I/HED Signature
' 9/3/92
Date
Acting Section Head: Karen Hamerpik, Ph.D. Z
Review Section III, Toxicology Branch I/HED gna%jye ///
5/15/23
Date/ 7

DATA EVALUATION REPORT
STUDY TYPE: Special study: Sensory irritanc#y test
EPA TDENTIFICATION NUMBERS
Tox. Chem, Number: 266E

MRID Number: 412057-07
P.C. Number: 128831

TEST MATERTAL: FCR 4545

SYNONYM: Cyfluthrin K+L

SPONSOR: Agricultural Chemicals Division, Mobay Corporation
STUDY NUMBER: T1029604

TESTING FACTLITY: Bayer AG Institute of Toxicology, Friedrich-Ebert-Strasse
217-333, Federal Republic of Germany

TITLE OF REPORT: FCR 4545 (C.N. Cyfluthrin K+L Proposed) Study for Sensory
Irritant Potential in the Rat (RD50 Determination)

AUTHOR: Dr. J. Pauluhn
STUDY COMPTETED: May 31, 1988
CONCLUSIONS:
RDs, (sensory irritation): ~38 (15-291) mg/m® for a 45 minute period.

NOEL: 0.3 mg/m®(ofnepelded )

Toxic signs: - piloerection and decreased respiration at > 14 5 mg/m3.
" - hypersalivation at > 58.5 mg/m3
- nasal irritation at 91.2 mg/m?.
Route: Inhalation

Species: SPF-bred Wistar Rats
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Strain: Bor:WISW (SPF-Cpb)

CLASSIFICATION: Core Supplementary. Information in this study can be used to
gset limits on experiments ‘involving Inhalation exposure to FCR 4545.

A, MATERIALS

1.

TIest Material

Compound: FCR 4545

Chemical name: Cyano(4-fluoro-3-phenoxyphenyl)methyl-3-(2,2,
dichloroethenyl)-2,2-dimethyleyclopropanecarboxylate

Molecular formula: C,3H;3C1,FRO,

Purity of material: 96.3% (Sponsor analysis)

Physical description: White powder

Receipt date: Not specified

Batch no.: 16001/87

Vehicle: 50% ethanol, 50% polyethylene glycol E 400

Storage conditions: The test material was stored at ambient
temperature in darkness.

Stability: The test material was guaranteed to be stable by the study
sponsor for the duration of the study (data not provided).

Physical properties: pH = 6.5 (2% in water)

Controls

Materials: Vehicle (50% ethanol, 50% polyethylene glycol E 400);
Air
Animals: Rats (4 males/group)

Test Animals

Species: SPF-bred Wistar Rats

Strain: Bor:WISW (SPF-Cpb)

Source: Winkelmann, Borchen, Kreis Paderborn

Receipt date: Not specified

Sex: Male

Number: Total number received not specified

Housing: 5 Animals/cage

Temperature: 22 ¢ 2°C

Relative humidity: 50%

Lighting: 12-hour light/dark cycle

Air cycle: 10 times/hour

Age at exposure: 8-12 Weeks

Weight:  Approximately 160-210 g

Feeding: Food (Altromin® 1324 diet for rats and mice) and tap water
provided ad libitum.

Assignment: Random

B. TEST PERFORMANCE

Inhalation Chamber
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Four animals ﬁéf group were individually exposed in Plexiglass® exposure

tubes (converted to whole-body flow plethysmograph) attached to a chamber
(Figure 1). This was done to ensure that exposure to the test atmospheres
was within the animal’s respective breathing zones (head and nose exposure
only). At the time of exposure, rats were placed in the plastic exposure
tubes under the influence of a light halothane anaesthetic in order to
ninimize the stress involved in placing the animals in the exposure .
chambers. Rats were adapted for approximately 30 minutes to the exposure
conditions; the animals were considered adapted when the respiration
frequency exceeded - 120 respirations/minute. Following adaptation, basal
lung parameters were measured for approximately 15 minutes, at which time
the rats were exposed to air only. After determining individual control
values, rats were exposed to the test material aerosol (5 concentrations),
the vehicle control (50X ethanol, 50X polyethylene glycel E 400), or air
only (air control) for 45 minutes. A 10-15 minute recovery period
followed exposure to the test substance aerosol.

Dose Preparation/Generation of Test Atmosphere

Prior to the initiation of the study, the purity of the test compound was
determined to be 96.3%. The stability of the test substance was
guaranteed by the sponsor for the duration of the study; however,
stability data were not reported, The test aerosol was generated in a
cylindrical inhalation chamber equipped with a baffle. The ratio of inlet
to outlet air was selected so that 60-80% of the dynamic inlet air was
extracted via an aerosol filter (a cotton wool cylinder). Inmhalation
chambers were operated under fume hoods. A nozzle and condensed
compressed air (10 L/minute, dispersion pressure approximately 600 kPa)

- were used to nebulize a constant 200-pL/minute flow rate of spray
solution, consisting of an appropriate amount of FCR 4545 dissolved in
ethanol/polyethylene glycol E.

Analytical Determinations

Concentration of test spray in the test atmosphere was determined using
gas chromatography (EC detector) from air samples taken from the breathing
zone In the immediate vicinity of the test animals. Tubes filled with
Florisil were used to collect alr samples after a steady state
concentration had been reached inside the exposure chamber. The mean
analytical exposure concentrations were 0 (air control), 0 (vehicle

control); and 0,,5.5, 14.5, 58.5, and 91.2 mg/w® for Groups 1, 2, 3, &, 5,
©.1 6, and 7, réspectively. Animals designated as air controls (Group 1) were

exposed to air only., Animals designated as vehicle controls (Group 2)
were exposed to ethanol/polyethylene glycol E. Nominal concentration of
the test spray was calculated from the quotient of the test article (mg)
nebulized into the baffle of the inhalation chamber and the total air
throughout the inhalation chamber (m®). The nominal concentrations of the
test material were 0, 0, 10, 50, 160, 500, and 1000 mg/m® for Groups 1, 2,
3, 4, 5, 6, and 7, respectively. The study author noted that the lower
analytical concentrations as compared to nominal concentrations were due
to larger particles being eliminated in the baffle.
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Figure 1: inhalation chamber for aerosocl testing

1. Spray sclution feed via a Braun infusion pump with 50 ml -
ground glass jet
2. Compressed air (10 1 air/minute); pressure approx. 600 kPa

3. Two=-component nozzle (Rhema Labortechnik Co.)

4. Baffle

5. Inhalation chamber

6. Rat in exposure tube (converted to whole-body flow
plethysmograph)

7. Symmetrical radially-arranged air outlets

8. Cotton wool filter

9. Rotameter

10. Under-pressure system (vacuum pump)

11. Temperature and air humidity sensor (reference
study)
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Chamber Monitorin

Approximately 30 exchanges per hour of the inhalation chamber air volume
were ensured as a result of the aerosol generation tonditions. A humidity
sensor with a hygroscopic polymer as a dielectric was used to record
relative humidity in the inhalation chamber. Mean representative
temperature for the exposure chamber was 22-25°C and mean relative
humidity was approximately 30-40%. The mean intervals were a result of
random sampling. The frequency of temperature and relative humidity
recordings was not reported.

Particle Size Determinations

Particle size determinations were performed for all mominal concentrations
with the exception of 10 mg/m®. Particle size determinations were
conducted with a TSI aerodynamic particle sizer with an APS 3300 laser
velocimeter. The APS 3300 measuring apparatus was operated at two
dilution levels in order to measure higher test aerosol concentrations.
The specific distribution of parameters was calculated using a MacIntosh
computer program. The frequency of particle size determinations was not
reported. The mass median aerodynamic diameter (MMAD) was calculated to
be between 1.22 and 1.27 pm and the geometric standard deviation of the
particle size distribution was 1.34-1.38 pm. Approximately 99% of the

. particles were <2 pm.

Lung Function Tests

Lung function tests were conducted on all animals prior to exposure (15
minutes), during exposure (45 minutes), and following exposure (10-15
minutes). These tests were performed in a whole-body flow plesthysmograph
under quasi-isobaric conditions. Air flows were measured from the
pressure difference across a 4 x 400-mesh wire gauze using a differential
pressure transducer mounted on the plesthysmograph wall. The functioning
of the plethysmograph, differential pressure transducer, and flow
integrator calibration were regularly monitored using a 2.0 mL calibration
syringe. The following lung parameters were individually determined: peak
expiratory flow, tidal volume, respiration rate, minute volume,
inspiration time, and expiration time.

Body Weights/Clinical Observations/Gross Necropsies

The body weights of all rats were recorded manually prior to exposure and
on days 1, 3, and 7 postexposure

Animals that were observed for clinical signs of toxicity were observed

- before exposure, after exposure, but not during exposure unless there were
clear signs of toxicity (e.g., abnormal movements, spasms, severe
breathing distress). After exposure, animals were observed for clinical

signs of toxicity at hourly intervals, if necessary, with particular
attention to the following:

¥
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- gross appearance of eye and respiratory traet mucous
- membrane

- state of fur and grooming activity

- general ‘state of exposed skin and pinna

- respiration

- cardiovascular parameters

- somato-motor system and behavior patterns

- central nervous system and autonomic signs

Seven days after treatment, all animals were sacrificed with Evipan-
Natrium® (approximately 350 mg/rat, i.p. administration) and were
subjected to a gross examination. The study report did not specify which
tissures were evaluated for gross findings.

RDso_Determination

In order to determine the RDsy, the minimum for the smoothed measured
respiratory rate (see Statistics section below) was calculated.
Dose-response analysis of data (relative frequency decrease [y] as a
function of concentration [x] = log,;; (concentration)) was performed by
the Least Square Method in order to determine the dose producing a 50%
depression in the rate of respiration (RDs3). The 95% confidence interwval
(two-tailed) was also calculated.

Statistics and Deose-Response Curve Fitting

Body weight gain was evaluated using analysis of variance (ANOVA)., 1If
significant differences were reported in F-test values for ANOVA, a
pairwise post hoc comparison using Games and Howell’s modification of the
Tukey-Kramer Significance Test was performed. Frequent gross pathology
findings for the respiratory tract were evaluated using Fisher’s pairwise
test with a preceding RxC Chi square test. Evaluation of lung parameter
values was performed utilizing an HP-ADVANCE-LINK program on an HP 3000
computer. Absolute data on lung parameters were smoothed using a
polynomial of the 379 degree regression model and then standardized to
100%.

RESULTS AND STUDY AUTHOR'S CONCLUSIONS

Mortality

No mortalities were obsetrved.

Clinical Signs

Groups 1, 2, 3, and.4, at respective concentrations of 0, 0, 0.7 and 5.5
mg/m®> showed no treatment-related abnormal clinical signs, Rats exposed
to 14.5 mg/m* of the test aerosol showed a slightly slower respiration
rate and piloerection up to 2 hours following exposure. Rats exposed to
58.5 mg/m® also showed these clinical signs and, in additioen,
hypersalivation. Rats exposed to 91.2 mg/m® of the test substance aerosol
showed signs of nasal irritation shortly after exposure termination, as

5
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indicated by an abnormal burrowing in cage bedding and scratching in the
area of the nose, Additional clinical signs reported for animals exposed
to 91.2 mg/m® test aerosol included temporary hypersalivation, decreased
respiration, and pilodrection. All rats were free from clinical signs
beyond the first day of treatment.

Body Weights

No statistically significant, treatment-related effects on body weight or
body weight gain were observed in any of the treatment groups during the
posttreatment observation period.

Iung Function Parameters

Increases in inspiration and/or expiration time were noted in rats
following exposure to 214.5 mg/m®. An abnormal increase in the
inspiration time was noted in rats exposed to 91.2 mg/m® aerosol. Based
on a cubic polynomial regression medel, the percentage decrease in
respiratory rate in rats exposed to 0.7, 5.5, 14.5, 58.5, and 91.2 mg/m®
aerosol was 22, 30, 40, 50, and 63, respectively.

RDso_Calculation

The RDy, was estimated to be equal to 38 mg/m® air, with 95% confidence
interval of 15-291 mg/m® air. A NOEL of ~0.3 mg/m® was estimated from the
extrapolation of data; this value was also the RDO. The extrapolated NOEL
is supported by the finding that animals exposed to 0.7 mg/m*® aerosol
displayed a similar response to that of control,

Gross Necropsy

The study report indicated that no gross lesions in any organs were noted
in the test and control groups. However, the study author did not specify
which organs were examined.

QUALITY ASSURANCE MEASURE

No quality assurance statement was presented.

A statement of data confidentiality, was signed and dated April 26, 1989.
A statement indicating that the study was not conducted in compliance with
the Good Laboratory Practice Standards of 40 CFR Part 160, was attached
~and dated April 26, 1989.

REVIEWERS‘ DISCUSSION

Although there are no guidelineé regarding irritancy testing of chemicals
following inhalation exposure, the design and conduct of the sensory

irritant test in rats, as well as the determination of the RD,,, were
acceptable. However, a positive control (i.e., a chemical established as
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a sensory irritant to the respiratory tract) was not included in the study
design. :

Based on the results, ‘FCR 4545 tested positive as a sensory irritant in
rats. The study author considered the sensory irritation of FCR 4545 to
be relatively high; however, concentration-dependent data and an RDg, for
an established positive control were not provided for comparative
purposes. A maximum depression of resplratory rate of ~60% was achieved
in this study. The RDsy was estimated to be ~38 (15-291) mg/m® test
aerosol for a 45 minute period. Based on extrapolation of the data, an
RD; of ~0.3 mg/m® was estimated; this value was also considered by the
study author the NOEL. The decrease in respiratory rate was considered by
the study author to be the result of overall slower breathing. Besides
respiratory rate, changes in other lung function parameters, for example,
increases in Inspiration and/or expiration time, were noted in rats
exposed to 214.5 mg/m® test material. Animals exposed to 91.2 mg/m?
aerosol showed signs of an abnormally lengthened inspiration time.

In summary, FCR 4545 is a sensory irritant in rats following inhalation
exposure.
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Seven days after treatment, all animals were sacrificed with Evipan-
Natrium® (approximately 350 mg/rat, i.p. administration) and were
subjected to a gross examination. The study report did not specify which
tissures were evaluated for gross findings.

RDsy_Determination

In order to determine the RDs;, the minimum for the smoothed measured
respiratory rate (see Statistics section below) was calculated.
Dose-response analysis of data (relative frequency decrease [y] as a
function of concentration [x] = log;s (concentration)) was performed by
the Least Square Method in order to determine the dose producing a 50%
depression in the rate of respiration (RDsy). The 95% confidence interval
(two-tailed) was also calculated. :

Statistics and Pose-Response Qurve Fitting

Body weight gain was evaluated using analysis of wvariance (ANOVA). - If
significant differences were reported in F-test values for ANOVA, a
pairwise post heoc comparison using Games and Howell'’s modification of the
Tukey-Kramer Significance Test was performed. Frequent gross pathology
findings for the respiratory tract were evaluated using Fisher's pairwise
test with a preceding RxC Chi square test. Evaluation of lung parameter
values was performed utilizing an HP-ADVANCE-LINK program on an HP 3000
computer. Absolute data on lung parameters were smoothed using a
polynomial of the 3¢ degree regression model and then standardized to
100%.

RESULTS AND STUDY AUTHOR'S CONCLUSIONS

Mortality

No mortalities were observed.

Clinical Signs

Groups 1, 2, 3, and &4, at respective concentrations of 0, 0, 0.7 and 5.5
mg/m® showed no treatment-related abnormal clinical signs. Rats exposed
to 14.5 mg/m® of the test aerosol showed a slightly slower respiration
rate and piloerection up to 2 hours following exposure. Rats exposed to
58.5 mg/m® also showed these clinical signs and, in addition,
hypersalivation. Rats exposed to 91.2 mg/m® of the test substance aerosol
showed signs of nasal irritation shortly after exposure termination, as
indicated by an abnormal burrowing in cage bedding and scratching in the
area of the nose. Additional clinical signs reported for animals exposed
to 91.2 mg/m® test aerosocl included temporary hypersalivation, decreased
respiration, and piloerection. All rats were free from clinical signs
beyond the first day of treatment. -
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ody Weights

No statistically significant, treatment-related effects on body weight or
body weight gain were “observed in any of the treatment groups during the
posttreatment observation period.

Lung Function Parameters

Increagses in 1lnspiration and/or expiration time were noted in rats
following exposure to 214.5 mg/m®. An abnormal increase in the
inspiration time was noted in rats exposed to 91.2 mg/m® aerosol. Based
on a cubic polynomial regression model, the percentage decrease in
respiratory rate in rats exposed to 0.7, 5.5, 14.5, 58.5, and 91.2 mg/m’
aeraosol was 22, 30, 40, 50, and 63, respectlvely

RDsy_Calculation

The RDs, was estimated to be equal to 38 mg/m® air, with 95% confidence
interval of 15-291 wg/m® air. A NOEL of -0.3 mg/m® was estimated from the
extrapolation of data; this value was also the RDO. The extrapolated NOEL
is supported by the finding that animals exposed to 0.7 mg/m® aerosol
displayed a similar response to that of control.

Gross Necropsy

The study report indicated that ne gross leslons in any organs were noted
in the test and control groups., However, the study author did not specify
which organs were examined.

' | {
QUALITY ASSURANCE MEASURE - Mo QAU bhhw»l rrog ?«u—vij .

A statement of data confidentiality, was signed and dated April 26, 1989.

A statement indicating that the study was not conducted in compliance with
the Good Laboratory Practice Standards of 40 CFR Part 160, was attached
and dated April 26, 1989,

REVIEWERS' DISCUSSION

Although there are no guidelines regarding irritancy testing of chemicals
following inhalation exposure, the design and conduct of the sensory
irritant test in rats, as well as the determination of the RD,, were
acceptable. However, a positive control (i.e., a chemical established as

_; sensory irritant to the respiratory tract) was not included in the study
esign.

Based on the results, FCR 4545 tested positive as a sénsory irritant in
rats. The study author considered the sensory irritation of FCR 4545 to
be relatively high; however, concentration-dependent data and an RD;, for
an established positive control were not provided for comparative
purposes. A maximum depression of respiratory rate of -60% was achieved

in this study. The RD;, was estimated to be -38 mg/m test aerosol.
!

6 ((5 291) %o\o."lfnv;’“
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Based on extrapolation of the data, an RDy of ~0.3 mg/m® was estimated;
this value was -also considered by the study author the NOEL. The decrease
in respiratory rate was considered by the study author to be the result of
overall slower breathing. Besides respiratory rate, changes in other lung
function parameters, for example, increases in inspiration and/or
expiration time, were noted in rats exposed to z214.5 mg/m3 test materilal.
Animals exposed to 91.2 mg/m’® aerosol showed signs of an abnormally
lengthened inspiration time.

In summary, FCR 4545 is a sensory irritant in rats following inhalation
exposure.
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Guideline Series 81-1: Acute oral toxicity in mice
Guideline Series (N/A): Acute intraperitoneal toxicity

— in mice -
EPA Reviewer: William B, Greear tﬁ)LmL4,, #&xjﬂﬂiﬂﬁJ
Review Section IV, Toxicology Branch I/HED Signatur
eal g 992

Date '

Acting EPA Section Head: Karen Hamermik., Ph.D,
Review Section III, Toxicology Branch I/HED gnat /7 //
7P /93

DATA EVALUATION REPORT

STUDY TYPE: Acute oral and intraperitoneal toxicity in mice

EPA IDENTTFICATION NUMBERS:

Tox, Chem. Number: 266E

MRID Number: 412057-05
_PC Number: 128831

TEST MATERTAL: FCR 1272 (Diastereomers I, 1I, III, and IV)
SPONSOR: Mobay Corporation
STUDY NUMBER: Not reported

‘ TESTING FACILITY: Bayer AG, Institute of Toxicology, Friedrich-Ebert-Strasse
217-333, Federal Republic of Germany

TITLE OF REPORT: FCR 1272; Diastereomers: Determination of the Acute
Toxicity (LD50) )

AUTHOR: W. Flucke
STUDY COMPLETED: September 3, 1980

CONCLUSTIONS: Chemical: FCR 1272 Diastereomers I, I1I, and IV
LDsp = >5000 mg/kg
Toxic signs: not reported
Dose levels: 250, 500, 1000, 2500, and 5000 mg/kg
Route: oral
Strain: NMRI mice

Chemical: FCR 1272 Diastereomer IIT

LDso = 31 mg/kg

Toxic signs: not reported

Dose levels: 15, 25, 35, 50, 75, 100, and 250 mg/kg
Route: oral -

Strain: NMRI mice
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Guideline Series 8l1-1: Acute oral toxicity in mice
Guideline Series (N/A): Acute intraperitoneal toxicity
in mice -

Chemical: FCR 1272 Diastereomer I

LD;; = 99 mg/kg

Toxic signs: not reported

Dose levels: 50, 65, 100, 150, and 500 mg/kg
Route: intraperitoneal

Strain: NMRI mice

Chemical: FCR 1272 Diastereomer II

LDs; = 17 mg/kg

Toxic signs: not reported

Dose levels: 10, 12.5, 15, and 25 mg/kg
Route: intraperitoneal

Strain: NMRI mice

Chemical: FCR 1272 Diastereomer III
LDgy = >2500 mg/kg

Toxic signs: not reported

Dose levels: 50, 500, 1000, and 2500
Route: intraperitoneal

Strain: NMRI mice

Chemical: FCR 1272 Diastereomer IV
LDss = 630 mg/kg

Toxic signs: not reported

Dose levels: 250, 500, and 1000 mg/kg
Route: intraperitoneal

Strain: NMRI mice

CLASSIFICATION: Supplementary Data. However, the oral studies do not satisfy
requirements for a Guideline Series 81-1 study.

There are no Guideline Series available for acute intraperitoneal toxicity*
studies, However, the study provides supplemental information regarding the
toxicity of the test material following oral and intraperitoneal exposures.

TOXICITY CATEGQRY: FCR 1272 Diastereomer I: IV--Caution
PCR 1272 Diastereomer II1: I--Danger
FCR 1272 Diastereomer III: IV--Caution
FCR 1272 Diastereomer IV: IV--Caution

A. MATERIALS
1. Test Material

Test material: FCR 1272 (Diastereomers I, II, IIT, and IV)
Purity: Not reported

Physical description: Not reported

Lot number: Not reported

Storage conditions: Not reported

Stability: Not reported
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Guideline Series 81-1: Acute oral toxicity in mice
Guideline Series (N/A): Acute intraperitoneal toxicity
. in mice -

2. Controls

Animals: None
Test substance: None

3. Test Animal

Species: Mouse

Strain: NMRI

Source: Not reported

Sex: Male

Numbers: 10/dose (also 5 and 20 were used for some dosage groups)

Housing: Not reported

Age: Not reported

Weight at exposure: Not reported

Feeding: Not reported except that animals were fasted prior to
testing

Selection: Not reported

4. Exposure

Route of administration: Oral (not defined further) and
intraperitoneal (i.p.) injection
Dose levels--Oral: 250, 500, 1000, 2500, and 5000 mg/kg
(Diastereomers I, III, and IV)
15, 25, 35, 50, 75, 100, and 250 mg/kg
(Diastereomer 1I1)

Dose levels--i.p.: 50, 65, 100, 150, and 500 mg/kg (Diasterecmer 1)
10, 12.5, 15, and 25 mg/kg (Diastereomer II)
50, 500, 1000, 2500 (Diastereomer III)
250, 500, 1000 (Diastereomer IV)

TEST PERFORMANCE

The methods for calculating LD50 values or for statistical analyses were
not reported., The Diastereomers were emulsified and suspended in warm
Lutrol (polyethylene glycol 400). Animals were fasted prior to treatment.
Oral and i.p. exposures were given in volumes of 5-10 ml/kg of body
weight. There was a l4-day recovery period following exposure. No other
details were provided. '

RESULTS AND STUDY AUTHORS' CONCLUSIONS

Tables were presented for each of the FCR 1272 Diastereomers I, I1I, III,
and IV for oral and i.p. exposures. A copy of these tables is shown in
Appendix A of this report. The tables appear to present mortality
incidence data for each exposure group; however, none of the parameters in
the tables are defined. Also, undefined percentages are reported which
appear to be the percent solution administered.
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The author reported LDs, values for each of the diastereomers for both
oral and i.p. exposures, For the oral exposures, Diastereomers I, III,
and IV each had an LDg, value greater than 5000 mg/kg, the maximum dose
tested. An LDg; of 31 mg/kg was reported for Diastereomer II. The
reported LDs, values for Diastereomers I, II, III, and IV following i.p.
injection are 99, 17, >2500, and 630 mg/kg, respectively. No other data
were shown,

QUALITY ASSURANCE MEASURE

No Quality Assurance Statement was presented, A Good Laboratery Practice
compliance statement was included.

REVIEWERS’ COMMENTS

The study provided incidence of mortality data and LDs; values., However,
data were not provided for time of death, clinical signs, and the purity
and stability of the chemical. Also, it was not reported whether animals
were observed for signs of toxicity and the methods of LDs; calculation
and statistical analysis were not reported.

Due to the lack of definitions for the parameters in the mortality tables,
it is difficult to draw any conclusions from the raw data. However, if it
is assumed that the first column after the percentages represents
incidence of mortality and the third column is the total number exposed,
it can be concluded that the LDy, values that were reported by the study
author are accurate. Based on these results, the Toxicity Category for
the FCR 1272 Diastereomers I, III, and IV is IV--Caution. The Toxicity
Category for FCR 1272 Diastereomers II is I--Danger.

The oral segment of this study was classified as Supplementary Data. The
following limitations were noted: 1) no information was provided on the
test material including purity, stability, or storage conditions; 2) very
little information was provided for the animals and the treatment of the
animals; 3) mice were used instead of rats, with no explanation; 4) no
females were used; 5) a vehicle control was not included; 6) it was not
reported whether the required route of gavage was used; 7) the duration of
fasting was not reported; 8) no clinical observations were made,
especially for Diastereomer II which was lethal at concentrations less
than 5000 mg/kg; 9) animal weights were not determined; 10) time of death
was not reported; 11) no autopsies were performed for any of the animals;
12) although the data were tabulated, no definition was given as to what
the data represented; 13) the methods used for LDs, calculations and
statistical analysis were not reported.

The intraperitoneal segment of this study is classified Supplementary
Data. There are no guidelines for acute studies by this route of
exposure. However, the study provides supplemental information.

The reviewers also note that no quality assurance statement was provided.
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APPENDTIX A

Mortality Tables from the Report:
FCR 1272; Diastereomers: Determination of the Acute Toxicity (LD50)
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Bestimmung dexr akuton Toxizitlt (LDSOJ
Substanz: FCR 1272/Diastaresomere

oral LDSO

'

FCR 1272/I, KRJ 200580/

Piagterecome

---------- E -y A &% NS Yo Sn 4B AP BS G S
250 mg/kg 5% 6/10/10
500 mg/kg 10 % .0/10/10

1000 mg/ky 20 % 0/10/10

2500 mg/kg 50 % 0/10/10

5000 my/%kg SO0 &% 0/10/10

LDSO:‘>5000 mg/ kg

FCR 12%2/771,

Diastareomgr_ N ¢ S
15 mg/kg 0,3 % 2/10/10
25 mg/ky 0,5 % 4/10/10
33 mg/kg 047 % 7/10/10
30 mg/kyg 1 ¥ 8/10/10
75 mg/kg 1,5 % 8/10/10

100 ma/ke 2 % 9/10/10

250 mg/kg 5 % 10/10/10

LDgq: 371 my/ky

FCR 1272/III, XRY 200380/3

Riasterecomer_ _ _IXIT_ _ .
250 mg/kg 5 % 0/10/10
500 my/kg 10 % 0/10/10

1000 mg/kg 20 % 0710/10

2500 mg/kg 25 % 0!10/10

5000 mg/kg 25 % 0/10/10

XRJ 16NR79/2

/ Substance:

99168

RETEES Luxn'w W

- £ ! 5?‘ A ooty

v gt T l\\’,"' f 1 .
Determination of the Acute Tox1city
(LD50)

FCR 1272/Diastefeomers

intraperitoneal IDg, '

FCR 1272/1

» KRJ 200580/1

Diastereomer 1

50 mg/kg
65 mg/kg
100 mg/kg
150 mg/kg
500 mg/kg

LDSO: 99

1 % 0/10/10
103% 1/10/10
2 % 5/10/10
3 % 9/10/10
10 8 5/ 5/ 5

ng/ kg

FCR 1272/II, KRJ 160879/2

Diastereomer _ II

10  mg/ky
12,5 mg/kg
15 mg/kqg
25 wy/vg

LDSOS 17,0

FCR 1272/IIX, KRS 200580/3

A S . -y

0710710
5/20/20
4/10710
R/10/10

02 %
0,25%
Oe3 &
Ned &

mg/kg

'Diastaraomsr IXX

50 mg/kg
500 mg/xg

W M gy apt P R WD PR S B N ek

1 % 0/10/10
10 % 8/ 5/ 5

1000 mg/kg 20 & 0/10/10
2200 mg/Ryg 50 % 0/10/10

LDgq: > 2500

ng/ kg

LDyt >5000 my/kg

FCR 1272/1IV, KRJ 200580/4

" Diasteracmer 1v

-------------- ﬂ--ﬂ“‘-“~-

250 mg/ky 5 % 0/10/10
500 ma/kg 10 & 0/10/10
1000 mg/kg 20 & 0/10/
2500 wmg/kg 2% % 0/10

10
/10
5000 mg/kg 25 & 0/10/10

LDg gt 2 5000 mg/kg

(hr, W, "luckeas)

PCR 1272/1V, KRJ 200580/4
Diastereomer IV

250 ma/kg 5 % 5/10/10
500 mg/kg 10 8 2/10/10
1000 mg/kg 20 & 9/10/10

-

Lbgqg: ca. 630 mg/kg



Reviewed by: Melba S. Morrow, D.V.M. /ﬁyhuwvu) '%éﬁﬁg{
Section II, Tox: Branch I (H7509C) 4
D.V.M. 1'&‘\

Secondary Reviewer: Marion P. Copley,
Section II, Tox. Branch I (H7509C)

DATA EVALUATION REPdRT
STUDY TYPE: Subchronic (90 Day) Oral Toxicity - Dogs.
GUIDELINE #: 82-1
TOX. CHEM. #: 266E
MRID #: 412678-01
TEST MATERIAL: FCR 4545
SYNONYMS: Beta Cyfluthrin, Tempo 1
STUDY NUMBERS: 98348

SPONSOR: Mobay

TESTING FACILITY: Baver, AG
Germany

TITLE OF REPORT: FCR 4545 Study of Subchronic Oral Toxicity to
Dogs (13 - Week Feeding Study)

AUTHORS: Dr. E. Von Keutz
REPORT ISSUED: 11/4/87

CONCLUSIONS: Under the conditions of this study, the NOEL of FCR
4545 was 60 ppm (3.9 mg/kg) and the LEL was 360 ppm (13.9 mg/kg
for males and 15.4 mg/kg for females) based on the occurence of
motor disturbances which included awkward, staggering gait and
occasional buckling of the hind limbs in dogs treated at this
level. A decrease in body weight gain in females was also
reported at doses of 360 ppm.

CLASSIFICATION: Minimum

The study satisfies-the requirements set forth in Subdivision F
Guidelines for a subchronic toxicity study in non-rodents.

MATERIALS: The test material was FCR 4545 (beta cyfluthrin)
which contained 99% active ingredient. The test animals were
beagles which were 27 to 31 weeks of age and weighed between 7.6
and 9.7 kg and were obtained from Winkelmann, a breeder in
Germany.
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METHODS: Following an acclimation period during which time
animals were vaccinated, dewormed, identified with tattoes and
metal collars and given an ophthalmoscopic examination, four
males and four females were randomly assigned to one of four
groups. The groups received daily doses of the test material at

the following levels:

Group Dose (ppm) Dose (mg/kg)

Group I 0 0

Group II 10 ppm 0.39

Group III 6C ppm 2.35¢(M)}, 2.5 (F)
Group IV 360 ppm 13.9 (M), 15.4 (F)

These doses were based on a two-week range finding study
conducted in beagles. At the highest dose tested (640 ppm),
motor disturbances were present in all dogs. Marked impairment
in general physical condition, reduced feed consumption, weight
loss, recumbency and death in one male dog were noted at this
dose level. At 320 ppm, occasional vomiting, awkward gait
involving the hind 1limbs and conjunctival irritation were
reported.

Animals were individually housed and were subjected to a 12 hour
light/dark cycle. The kennel temperature was maintained between
20 and 23° ¢ and the relative humidity was between 30 - 50%.

The test compound was uniformly mixed with a dry ration and
administered daily for thirteen weeks. Feed was made available
to the dogs for a period of 20 to 22 hours. All unconsumed feed
was weighed prior to the next feeding in order to determine the
amount of test material that each individual consumed.

During the study period, animals were subjected to daily
observations for clinical signs of toxicity. Body temperatures
were measured and femoral pulse was taken. Feed consumption was
measured daily, body weights were recorded weekly, and
neurological exams were conducted which consisted of pupillary,
corneal, patellar tendon and bending and righting reflewxes.
Neurological exams were conducted on one occasion prior to the
start of the study and again on weeks 4, 7 and 13.

Ophthalmoscopic examinations were conducted on during the
acclimation period and on weeks 7 and 13. Hematology, clinical
chemistry and urinalysis were conducted prior to the
administration of the test material and on weeks 4, 7 and 13.
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The following parameters were measured:

¥ Hematocrit (HCT) . Electrolytes:
x Hemaglobin (HGB) ) x Calcium

¥ Leucocyte count (WBC) x Chlerine

x Erythrocyte count ( RBC) Magnesium

x Platelet count ¥ Phosphorous
x Leucocyte differential X Potassium

x Mean corpuscular hemaglobin X Sodium

¥ Mean corpuscular hemaglobin concentration

¥ Mean corpuscular volume Enzymes:

x Reticulocytes ¥ Creatinine phophokinase
Blood clotting measurements: X Alkaline phosphatase
Thromboplastin time X Lactic dehydrogenase

Sedimentation rate X SGPT
Prothrombin time X SGOT
Gamma glutamyl transferase
¥ Glutamate dehydrogenase
Cholinesterase
x Inorganic phosphorus
X Cytochrome P450
X N- demethylase
X Triglyceride
Qther Serum Chemistry Values: Urinalysis:
¥ Albumen - ¥ volume
¥ Blood creatinine X specific gravity
x BUN X pH
¥ Cholesterol ¥ protein
X Globulin X glucose
X Glucose ¥ blood
X Total Bilirubin X bilirubin
x Total protein X ketone bodies
x Triglycerides
Serum protein electrophoresis

Animals were anesthetized and sacrificed by exsanguination. A
full gross necropsy was performed on all animals. Brain, liver,

heart, kidneys, spleen, pancreas, prostate, thyroid, adrenals and
testes/ovaries were weighed.

Tissues were embedded in paraplast and sections were stained with
hematoxylin and eosin. The kidneys were stained with PAS.
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The following éﬁﬁCKED (x) tissues were collected for histological
examination. Weighed organs are designated by (xx)

Digestive system ‘cardiovasc./Hemat. Neurologic
x Tongue X Aorta XX Brain
¥ Salivary glands : xX Heart xxX Periph. nerves
Esophagus X Bone marrow X Spinal cord
x Stomach X Lymph nodes
x Duodenum x%X Spleen
x Jejunum ¥ Thymus Glandular
x Ileum X Tonsils X Parathyroids
¥ Cecum Xxx Adrenals
X Colon ' : Urogenital xx Thyroid
X Rectum XX Kidneys ¥ Pituitary
¥ Urinary bladder
xx Liver xx Testes
xx Gall bladder ¥ Epididymides Other
xx Pancreas xx Prostate X Bone
X Seminal vesicle X Skin
Respiratory XX Ovaries ¥ Skel. muscle
¥ Trachea ¥ Uterus X All gross lesions
x Lung X Vagina x Eyes/ Optic N.
Nose ‘
Pharynx
Larynx

At the end of the study, flouride levels were determined in the
bones (femur) and teeth of all animals in the study.

Test Compound Analysis

The active ingredient was extracted from dog food with ethyl
acetate. The quantitative determination of the test compound

was made by using gas chromatographic detection. Peak areas of
the analytical sclutions were determined and compared to those of
external standard solutions. Recoveries of the test compound
were determined by recovery tests.

QUALITY ASSURANCE: A statement of Quality Assurance dated
10/30/87 was included in the submission.

STATISTICAL ANALYSIS: Descriptive statistical analysis was
performed. <Calculations included determination of the arithmetic
mean and of the standard deviations. Levels of significance were
not identified. S

RESULTS: Clinical signs of toxicity were observed with the most
frequency in the high dose group. Motor disturbances affecting 4
dogs in the 360 ppm group were observed on 41 occasions and
consisted mainly of alterations in normal gait with occasional
buckling of the hind limbs. These motor disturbances were

4
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observed approximately 6 to 8 hours after feeding. :Vomiting was

reported for 4 dogs and pasty feces and diarrhea were reported in
2 and 5 dogs, respectively. Observations in the high dose group

are considered compound related.

In the mid dose group (60 ppm), vomiting was reported on two
occasions in one dog. Pasty feces were observed on two occasions
and diarrhea was reported 5 times and affected four animals. No
motor disturbances were cobserved in animals in this treatment
group.

Motor disturbances and vomiting were not reported in the 10 ppm
group. Diarrhea and pasty feces were reported in two dogs.
Pasty feces were observed on two occasions and diarrhea was
observed on three occasions.

In the control animals, one dog vomited and one dog had diarrhea
on two occasions. (See Table I, extracted from the study report
for information on the frequency of clinical signs).

In males feed intake was lowest in the 10 ppm group when compared
to controls; however, in females the high dose group had the
lowest feed consumption (9% lower than controls). When both
sexes were combined, there did not appear to be a significant
difference between groups.

Body weight was affected in females in the high dose group and
was consistent with the decrease in feed intake. There was a 65%
difference in body weight gain when these animals were compared
to controls. An average weight gain of 0.35 kg was reported for
females receiving 360 ppm and an average weight gain of 1.0 kg
was reported for the control females at the end of the study.
Decreased weight gain appeared to be associated with lower feed
efficiency as calculated by the reviewer. Statistical
significance was not determined in ‘the report; however, the
observed decrease in body weight gain appears to be biologically
significant. No significant differences in average body weight
gains were reported for males; treated males gained slightly more
weight than controls. (See Table II for information on body
welght gain and food intake in females).

FCR 4545 had no affect on hematology, serum chemistry or
urinalysis. Positive tests for blood in the urine were reported
for one dog in group I and for two dogs in group II. Repeat
collections did not yield the same results; this finding was not
considered to be treatment related and may have been the result
of trauma.

No differences were observed in relative and absolute organ
weights when treated animals were compared to controls. No
compound related gross or microscopic lesions were observed and
no significant differences were reported in the flouride content

5
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of bones and téé%h from treated and control animals:

With regard to the test compound analysis, the mean recovery of
active 1ngred1ent was '104% of nominal with a standard deviation

of 3.9%

DISCUSSION: Based on the results of this study, the NOEL was 60
ppm and the LEL was 360 ppm based on the occurence of motor
disturbances and a decrease in weight gain reported in high dose
females. The observed motor disturbances are associated with
pyrethrin intoxication and no gross or microscopic lesions were
present that could be associated with these disturbances.

Feed efficiency was lower in the high dose females when compared
to contreols. This is indicative of the toxic effects of the
compound and is reflected in the differences cobserved in the over
all body weight gains for high dose females.

When the number of animals affected in the mid dose group is
considered, the incidence of diarrhea appears to be dose related.
However, it would be difficult to attribute this clinical
observation to the test compound for the following reasons:

- Diarrhea occured on two occasions in one animal in
the control group; one time in one animal and twice in another in
the low dose group; one time in three animals and twice in one
animal in the mid dose group. One or two episodes of diarrhea in
individual animals over a three month period is not unusual in a
laboratory setting.

- The time at which diarrhea was observed varied in
each of the affected animals and with the exception of one animal
in the mid dose group, diarrhea is followed by complete recovery.

- There are no additional clinical findings or
pathological lesions that can be correlated to the occurence of
diarrhea in these mid dose animals.

In the high dose group, the observed increase in incidence of
diarrhea may be treatment related in that it occured on three or
more occasions in two of the five animals that were affected.
Additionally, the diarrhea occured in animals that had a high
frequency of observed motor disturbances which indicates that

~ compound related toxicity was present.

If doses between 60 and 360 were investigated a more accurate
assessment of the LEL could be determined. The study is
therefore classified as core minimum.
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Clinical signé (£/%)°

Motor disturbance
Vomiting
Pasty feces

Diarrhea

TABLE I - FREQUENCY OF CLINICAL SIGNS

Qo
0
lx/1

0

2%/1

Dose Group (ppmnm)

19 6Q
0 0
0 2x/1
2x/2 | 2x%/2
3x/2 5x/4

360
41x/4

9x/4
5x/2

14%/5

a = frequency of observation of symptoms / # of animals with

symptoms
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TABLE II - BODY WEIGHT GAINS, FOOD INTAKE and FEED
EFFICIENCY for HIGH DOSE FEMALES®

Dose Grou m
0 10 60 360
Week Body Weight Gain (kg)
2 0.00 0.20 0.10 0.10C
3 0.05 0.15 0.12 0.00
4 0.10 0.10 0.08 Q.10
5 0.15 0.15 0.18 0.05
6 0.08 0.13 0.08 =0.10
7 0.18 0.18 0.08 0.08
8 0.13 0.05 0.08 0.05
9 -0.05 0.08 0.10 0.00
10 0.08 0.18 0.00 0.10
11 0.20 0.23 0.08 0.08
12 0.03 0.03 0.05 -0.02
13 0.05 0.15 0.18 ~-0.08
Total kg 1.00 1.48(148) 1.13(113) 0.35(35)
(% of control)
Food Intake (kq)
1 2.45 2.45 2.45 2.27
2 2.45 2.45 2.45 2.41
3 2.45 2.45 2.45; 2.45
4b 2.66 2.66 2.66 2.45
5 2.66 2.66 2.66 2.66
13 2.66 2.66 2.66 2.40
a = table derived from data provided by sponsor.
b = from weeks 6 thru 12, the food intake was the same as week 5.
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Guideline Series 81-1: Acute oral toxicity
Aggroved b! . - & M
EPA Reviewer: John Redden, M.S. Signature e T .
Review Section III, Toxicology Branch T (HED) Date 2,/Lﬁz]4:3

EPA Section Head: Karen Hamernik, Ph.D. Signatureé¢k£:lg a- Jon

Review Section III, Toxicology Branch I (HED) Date 5;&;&‘(:4_&

DATA EVALUATION REPORT

STUDY TYPE: Guideline Series 81-1: Acute oral toxicity in rats

EPA IDENTIFICATION NUMBERS:

Tox. Chem, Number: 266E
MRID Number: 412441-01
PC Number: 128831

TEST MATERTAL: FCR 4545 technical, formulation in xylene

SYNONYM: Cyfluthrin
SPONSOR: Agricultural Chemical Division, Mobay Corporation
REPORT NUMBER: 98349

STUDY NUMBER: T 1022142 (fasted animals); T 3022144 (fed animals)

TESTING FACILITY: BAYER AG, Institut fuer Toxicologie/Landwirtschaft,
Friedrich-Ebert-Strasse 217-333, D-5600 Wuppertal 1, Federal Republic of
Germany (FRG}

TITLE OF REPORT: FCR 4545 Technical Study of the Acute Oral Toxicity to Rats
(Formulation in Xylene)

AUTHOR: Dr. K. G, Heimann

STUDY COMPLETED: November 4, 1987

CONCIUSION:

D5, Male (fasted): 211 mg/kg (95% confidence interval = 110-404 mg/kg)
LDsy Female (fasted): 336 mg/kg (95% confidence interval = 290-391
rg/kg) -

LDsy Male (fed): 307 mg/kg (95% confidence interval =~ 260-364 mg/kg)
LDsy Female (fed): 343 mg/kg (95% confidence interval = 286-411 mg/kg)

CLASSTFICATION: Acceptable. This study satisfies the guideline requirement
(81-1) for an acute oral toxicity study. Neither summary nor individual

1
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incidence data for clinical signs of toxicity in animals administered the test
material were tabulated to show the number of animals displaying signs of
toxicity. Therefore, the reviewers canmot assess 1f the effects were dose

related.

TOXICITY CATEGORY: II

A. MATERIALS

1. Test Material

Test material: FCR 4545 technical, formulatiom

Formulation vehicle: Xylene

Type of formulation: Suspension

Chemical name: a-cyano(4-fluoro-3-phenoxyphenyl)methyl-3-(2,2-
dichloroethenyl)-2,2-dimethylcyclopropance-carboxylate

Empirical formula: GCyH;aCG1,FNO,

Structural formula:

0O N
Q 1 i
:>c~ﬂbCH4:PC4¥{H
a \cl
P

Molecular weight: 434.3 g/mole

Batch number: 16002/84

Purity: 99.1% (Sponsor analysis)

Physical description: White powder

Storage conditions: Stored in the dark at room temperature
(21-22.5°C)

Odor: Odorless

Stability: When stored for 0 and 65 hours, stability of the
0.01 % nominal value was 112 and 115%, respectively, and stability
of the 50% nominal wvalue was 112 and 106%, respectlvely Stability
was determined before the study.

Homogeneity: Homogeneity of the test suspensions was maintained
during administration by use of a magnetic stirrer. Homogeneity of
three samples of the suspension (nominal value = 50%) was reported
to be 99%, 104X, and 99%.

2. Gontrols

Animals: 5 Males; 5 femsles
Vehicle: Xylene

3. Test Animals

Species; Rat
Strain: SPF-bred Wistar rats, strain Bor: WISW (SPF-Cpb)

2
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Source: Winkelmann, Borchen, Paderborn district, Federal Republic of
Germany (FRG) °

Sex and numbers: 100 Males; 85 females; includes vehicle control

Age: 7-12 Weeks

Initial body weight: Males, 162-192 g; females, 167-194 g

Housing: 5/Cage during the acclimation period; l/cage during the
study period. Animal room maintained at a temperature of 24:2°C and
a relative humidity of approximately 50%. A 12-hour alternating
light/dark cycle was maintained in the animal room. There were
approximately 10 air changes/hour in the animal room.

Feeding: Feed (Altromin® 1324 -- Haltungsdiaet, manufactured by
Altromin GmbH, Lage, FRG) and tap water in watering bottles were
provided ad 1ibitum.

Animal identification: Individual picric acid markings, and cage ID
cards specifying the test compound, animal number, dose, sex and
study number.

Acclimation period: At least 7 days prior to study initiation

Randomization: Animals assigned to groups based on random number
tables.

Health status: Animals were examined for health status during the
acclimation petriod. Study only used animals that were judged
healthy. Females were nulliparous and not pregnant.

TEST PERFORMANCE

FCR 4545 technical formulated in xylene was administered daily by oral
gavage (0.1 mL/kg) te fed rats, and to rats that had been fasted for
approximately 16 hours prior to treatment. Different doses were
administered to male and female rats and to fed and fasted rats (see
dosing schedule below). Vehicle control groups of 5 male and 5 female fed
and fasted rats were administered 1 mL/kg of xylene. Fasted animals were
provided feed 2 hours after dosing. Animals were observed for 14 days.

Dosing schedule:

Doses administered to 5 fed male rats: 1, 10, 100, 200, 250, 315, 355 or
500 mg/kg of the test material formulation. A dose of 400 mg/kg was
administered to 10 fed male rats,

Doses administered to 5 fed female rats: 1, 10, 100, 250, 355, 400, 450
or 500 mg/kg of the test material formulation.

Doses administered to 5 fasted male rats: 1, 10, 50, 100, 250, 400 or
500 mg/kg of the test material formulation.

Doses administered to 5 fasted female rats: 1, 10, 100, 250, 315, 400 or
500 mg/kg of the test material formulation

The day of test material administration was referred to as day 0. Animals
were frequently monitored for clinical signs of toxicity during test day

3
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Guideline Series 81-1: Acute oral toxicity

0, and at least once a day on test days 1-l4. The duration of clinical

" observations was reported. Body weights were measured prior to dosing on
test day 0 and daily thereafter. Rats that survived treatment were
sacrificed at the end of the study using diethyl ether and necropsied.
Rats that died during the study were also necropsied. Histopathological
examinations were not performed on any of the animals.

- Statistics

A computerized (HP 3000) program was used to calculate LDjs by the method
of A. P. Rosiello, M. M, Essigmann and G. N. Wogan (1977)! as modified by
Pauluhn (1983)2. This method is based on the maximum likelihood method
of Bliss (1938)°. The geometric mean was regarded as the "approximate
LDsy" for data pairs with 0% and 100% mortality.

C. QUALITY ASSURANCE MEASURE

A signed Quality Assurance Statement and a signed Geod Laboratory Practice
statement were included in the study report.

D. RESULTS AND STUDY AUTHOR'S CONCLUSIONS

Table 1 summarizes the incidence of mortality and percent mortality in fed
and fasted rats., No mortalities were reported for any of the vehicle
control animals. The time of death for animals that died during the study
ranged from a few hours following exposure up to 3 days.

Clinical signs of toxicity consisting of lethargy, reduced activity, and
difficult breathing were observed in all vehicle control rats and all
treated rats in the l-mg/kg dose group. These signs had an onset time as
early as 45 minutes following exposure and continued for a maximum of

1 day. At dose levels as low as 10 mg/kg, salivation and uncoordinated
gait were observed in treated rats. At dose levels >10 mg/kg, additional
clinical signs of toxicity comsisted of cramped posture, splayed gait,
piloerection, digging and preening movements, and rolling. The study
report listed all treated animals as having clinical signs of toxicity but
did not provide information on how many of the treated animals displayed
clinical signs other than those observed in the vehicle control rats. For
doses 210 mg/kg, the onset time of clinical signs was as early as

28 minutes and the maximum duration was 9 days. The study author stated

lRosiella, A. P., J. M. Essigmann and G. N. Wogan, 1977. Bapid and accurate determination of the
median lethal dose (LDg,) and its error with small computer. J. Tox. and Environ. Health 3, 797-80% (1977).

Zpaulubn, J. 1983, Computer-Aided Estimation of the LDgq/LCg,. BAYER AG Report No.; 11835,
05/18/1983,

3Bliss, C.I. 1938. The determination of the dosage-mortality curve from small numbers. Q. J. Pharm.
Fharmacol, 11, 192-214.
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Guideline Series 81-1: Acute oral toxicity

Table 1. Summary of the Incidence of Mortality and Percent Mortality in
Fed and Fasted Rats Orally Administered FCR 4545 Technical
(formulation in xylene)?®

Dose Males Females

(mp/kg) ) Fasted Fed Fasted Fed

0 0 0 0 0

1 | 0 0 0 0

10 0 0 0 v

50 1 (20)® -- -- --

100 1 (20) 0 0 0

200 -- 1 (20) -- --

250 2 (40) 2 (40) 1 (20) 1 (20)
315 -- 1 (20) 1 (20) --

355 -- 2 (40) -~ 27 (40)
400 3 (60) g (90) 4 (80) 3 (60)
400 —_ 1* (20) -- --

450 -- - -- 5 (100)
500 5 (100) 5 (100) 5 (100) 5% (100)

“Data extracted from Report number 98349, pp. 14, 16.
hValue in parentheses is the % mortality.
* Dose not used in calculating the LDgg.
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that the observed clinical signs (i.e., increased activity, digging and
preening movements, uncoordinated gait, splayed gait, rolling, and
salivation) were in accordance with those of the CS syndrome
(chorepathetosis and salivation) which is known from pyrethreids with an
a-cyano-3-phenoxybenzyl alcohol group.

Data for individual absclute body weights throughout the observation
period were provided. Absolute body weight means were calculated for each
dosage group. For fasted rats administered the test material, there were
slight decreases in absolute body weights observed in males at doses as
low as 10 mg/kg and females at doses as low as 100 mg/kg for the first few
days of the observation period when compared to their initial body
weights. For fed rats administered the test material, there were slight
decreases in absolute body weights observed in males and females at doses
as low as 10 mg/kg for the first few days of the observation period when
compared to their initial body weights. However, by the end of the first
week body weights were higher than the initial body weights for fed and

. fasted rats in all dosage groups. Occasionally, vehicle control animals
had very slight decreases in absolute body weights for fed or fasted
animals for the first few days of the observation period as compared to
their initial body weights.

Gross necropsy data for individual animals were presented by sex, dosage
group, and fasting status. No gross findings were reported for vehicle
control animals with the exception of 1 fasted male with lungs pervaded by
numerous dark red zones. For animals that died during the observation
period, gross findings were reported for the lungs (mottled to dark red,
slightly distended), kidneys (occasionally mottled), liver (mottled,
lobular pattern, occasionally pale and beige discoloration), spleen
(mottled, somewhat pale), gastrointestinal tract (distended, empty,
occasional dark mucous content), and forestomach (detachment of the
nucosa). For animals that were sacrificed at the end of the study, no
gross findings were reported. No microscopic examinations were performed
on any of the animals.

LD, Determination

All fed females (5/5) in the 500-mg/kg dosage group, and 5/10 fasted males
in the 400-mg/kg dosage group were not included in the LDs, calculationms.
The estimated acute oral LDs, for FCR 4545 technical in fasted rats was
211 mg/kg for males (95% confidence interval 110-404 mg/kg) and 336 ng/kg
for females (95% confidence interval 290-391 mg/kg). The estimated acute
' oral LD;, for FCR 4545 Technical in fed rats was 307 mg/kg for males

(95% confidence interval 260-364 mg/kg) and 343 mg/kg for females

(95% confidence interval 286-411 mg/kg).

Based on these mortality results, the study author classified the acute
oral toxicity of CGA-169374 technical as "moderate."
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REVIEWERS® COMMENTS

This study was classified as Acceptable. A deficiency of the study was
that neither the summary nor individual incidence data for clinical signs
of toxicity in animals administered the test material were tabulated to
show the number of animals displaying signs of toxicity. Therefore, the
reviewers cannot assess if the effects were dose related. However, LDg,'s
could be calculated and the type of toxicity caused by the test material
was characterized. The study authors did not mention their rationale for
using both fed and fasted rats in this study. Generally, fasted rats are
used to insure that there will be no food-related influence on the
absorption of the test material from the intestinal tract.

Based on the mortality results, the estimated acute oral LDs; for FCR 4545
technical in fasted rats was 211 mg/kg for males (95% confidence interval
110-404 mg/kg) and 336 mg/kg for females (957 confidence interval

290-391 mg/kg). The estimated acute oral LDs;, for FCR 4545 technical in
fed rats was 307 mg/kg for males (95% confidence interval 260-364 mg/kg)
and 343 mg/kg for females (95% confidence interval 286-411 mg/kg).
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EPA IDENTIFICATION NUMBERS:

Tox. Chem. Number: 266E
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PC Number: 128831

TEST MATERIAL: FCR 4545 technical, formulation in xylene

SYNONYM: Cyfluthrin
SPONSOR: Agricultural Chemical Division, Mobay Corporation

REPORT NUMBER: 97488

STUDY NUMBER: T 9023329

TESTING FACILITY: BAYER AG, Institute of Toxicology/Agriculture of the
Fachbereich Toxikologie of BAYER AG, Friedrech-Ebert-Strasse 217-333, D-5600
Wuppertal 1, Federal Republic of Germany (FRG)

TITLE QF REPORT: FCR 4545 Technical Study of the Acute Dermal Toxicity to
Rats (Formulation in Xylene)

AUTHOR: Dr. K. G. Heimann

STUDY COMPLETED: HNovember 5, 1987

CONCLUSION:

LD5y (males) 25000 mg/kg
LDs; (female) »5000 mg/kg

Toxic signs: Lethargy, uncoordinated gait, splayed gait, salivation,
. vocalization, jumping, digging and preening movements, difficult
breathing and soft feces .
Dose levels: 0, 100, 1000, 2500 and 5000 mg/kg
Route: Dermal
Strain: Bor: WISW (SPF-Gpb)

CLASSIFICATION: Acceptable. This study satisfies the guideline requirement
(81-2) for an acute dermal toxicity study.

TOXICITY CATEGORY: -FEF--Caution
A
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Guideline Series 81-2: Acute dermal toxicity

A. MATERIALS —-

1.

Test Material

Test material: FCR 4545 technical, formulation

Formulation vehicle: ZXylene _

Chemical name: g-cyano(4-fluoro-3-phenoxyphenyl)methyl-3-(2,2-
dichloroethenyl)-2,2-dimethylcyclopropane-carboxylate

Empirical formula: C,;,H;3C1,FNO,

Structural formula:

PN
ik |
Molecular weight: 434.3 g/mole
Batch number: 16002/84
Purity: 99.1%, 98.7% (two measurements); determined by sponsor before
the study
Physical description: White powder
Storage conditions: Stored in the dark at room temperature
(23-27.5°C).
Odor: Odorless
Stability: Test material was stable for 24 hours. The active
ingredient concentrations in percent of nominal value (3,125 mg/mL)
were 96% and 93% for a storage period of 0 and 24 hours,
respectively. Stability was determined by the sponsor before the
study.

Controls

Animals: 5 males and 5 females
Vehicle: ZXylene

Test Animals

Species: Rat

Strain: BSPF-bred Wistar rats, strain Bor: WISW (SPF-Cpb)

Seurce: Winkelmann, Borchen, Paderborn district, FRG

Sex and numbers: 25 Males; 24 females (included control group)

Age: 8-16 Weeks

Initial body weight: Males, 200-220 g; females, 213-234 g

Housing: 5/Cage during the acclimation period; 1/cage during the
study period. Animal room was maintained at a temperature of 23:2°C
and a relative humidity of approximately 50%. A 12-hour alternating
-light/dark cycle was maintained in the animal room. There were
approximately 10 air changes/hour in the animal room,

Feeding: Feed (Altromin® 1324 -- Haltungsdiaet, manufactured by
Altromin GmbH, Lage, FRG) and tap water were provided ad libitunm.

Animal identification: Individual picric acid markings; and cage
ID cards specifying the test compound, animal number, dose,
sex, and study number. ‘

Acclimation period: At least 7 days prior to study initiation

Randomization: Animals assigned to dose groups based on random
number tables. ’
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Health status: Animals were examined for health status during the
acclimation period. Study only used animals that were judged
healthy. "Females were nulliparous and not pregnant

TEST PERFORMANCE

Fur was clipped from the dorsal area of each animal 1 day prior to
application of the test. Five male and 5 female rats per dose were each
dermally administered a single topical application of FCR 4545 technical
made into a paste with xylene (0.008 mL for 100 mg/kg body weight; 0.08 mL
for 1000 mg/kg body weight; 0.2 mlL for 2500 mg/kg body weight; 0.4 mL for
5000 mg/kg body weight); the paste was made on the aluminum foil used for
covering the test site. A control group of 5 males and 5 females were
each treated with 0.4 mL of xylene. The doses of formulation administered
to males and females were 100, 1,000, 2,500, and 5,000 mg/kg. The
aluminum foil with the formulation paste was secured to an area of intact
skin on the shaved dorsal area by use of a bandage wrapped around the
animal'’s trunk. The dimensions of the test site were not specified.

After a 24-hour exposure period, the bandages were removed and the test
site was washed with soap and water to remove residual test material.

Animals were observed for 14 days. Clinical observations were recorded
several times on the day of application and at least once a day
thereafter. Clinical observations were omitted by error for 3 groups
(Groups 2, 6 and 9; corresponding doses not specified) on 3 different
days. Also, 2 animals (Group 2) were not evaluated for dermal irritation
on 1 of the observation days. A standard method for scoring dermal
irritation such as the Draize method was not used. Instead, the severity
of dermal irritation was rated as minimal, moderate, or severe. Body
welghts were measured just prior to application on test day 0, and daily
throughout the observation period. At the end of the study, animals were
sacrificed with diethyl ether and necropsied. Histopathological
examinations were not performed on any of the animals.

QUALITY ASSURANCE MEASURE

A signed Quality Assurance Statement and a signed Good Laboratory Practice
statement were included in the study report.

RESULTS AND STUDY AUTHOR’S GCONCLUSIONS

No mortality was reported for any of the control animals or for any of the
animals administered the test material formulation. One female from the
5,000-mg/kg group was sacrificed at 24 hours after exposure because of
self-inflicted bite wounds. Based on these results, the acute dermal LDsy
of FCR 4545 technical was >5,000 mg/kg for male and female rats.

The only clinical observation reported for vehicle control males was soft
feces in all 5 males with an onset at day 3 after exposure and a duration
of 1 day; no clinical observations were observed in the female vehicle
control group. Clinical signs of toxicity were reported for all male rats
at doses 21,000 mg/kg and for all female rats at doses 100 mg/kg. For
males administered the test material, clinical signs were first observed
in the 1,000-mg/kg dose group and were of minimal-to-moderate severity and
consisted of lethargy, uncoordinated gait, splayed gait, salivation, '
vocalization and jumping. Additional signs observed at higher doses in

3
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males consisted of digging and preening movements, and moderately
difficult breathing. The time of onset for clinical signs in treated
males ranged from 37 minutes to 3 days with a maximum duration of 11 days.
For females administered the test material, clinical signs consisting of
vocalization and jumping were first observed in the 100-mg/kg dose group.
Additional signs observed at higher doses in females were of minimal-to-
moderate severity and consisted of lethargy, uncoordinated gait, splayed
gait, digging and preening movements, and salivation. The time of onset
for clinical signs in treated females ranged from 25 minutes to 2 days
with a maximum duration of 8 days. The study author stated that the signs
observed were in accordance with the CS syndrome, known from pyrethroids
containing a e-cyano-3-phenoxybenzyl alcohol group.

A slight decrease in body weight as compared to initial body weight was
observed in all vehicle control animals and in all animals administered
the test material; however, the decrease in body weight was reversed in
all animals by day 11. The study author attributed the decrease in body
weight gain to the effects of the vehicle because the decreases were
observed in both vehicle control animals and animals administered the test
material.

No gross findings were reported upon macroscopic examination for any of
the animals with the exception of slightly reddened glandular stomach in
1 male and 1 female in the 2,500-mg/kg dose group, and several-to-many
dark red zones on the lungs of 1 male from each of the 1,000- and 5,000-
mg/kg deose groups.

Dermal irritation of the treated area in vehicle control animals consisted
of peeling of the epidermal layer on the border of the treated area,
reddening of moderate severity, scabs (moderate severity) and incrustation
on the treated area or on the border of the treated area. The time of
onset for dermal irritation in vehicle control animals was 2-5 days after
exposure with a maximum duration of 7 days except for incrustation which
had a duration of >14 days. Dermal irritation of the treated area in
animals receiving the test material consisted of incrustation on the
treated area or on the border of the treated area, reddening (minimal-to-
severe), and peeling of the epidermal layer on the border of the treated
area. The incidence of dermal irritation was not reported for individual
animals or for dose groups. The study author did not consider the dermal
irritation to be compound related because it was comparable for control
animals and animals administered the test material. '

REVIEWERS' COMMENTS

This study is classified as Acceptable. The incidence of dermal
irritation as well as incidence of clinical signs were mot reported.
Clinical observations were omitted by error for 3 groups (Groups 2, 6 and
9) on 3 different days. The study report did not mention what dose levels
corresponded to Groups 2, 6 and 9. Also, 2 animals {Group 2) were not
evaluated for dermal irritation on 1 of the observation days.

The estimated acute dermal LDs, of FCR 4545 technical formulation in
xylene for both male and female rats is >5,000 mg/kg. The highest dose
administered in the study (5,000 mg/kg) exceeded the limit dose of
2,000 mg/kg specified in Guideline Series 81-2. Based on this LDs5, the
Toxicity Category is ZIL--Caution.

-.)a/t.. 4
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DATA EVALUATICN REPORT

TUDY TYPE: Range-finding subacute inhalation toxicity study in rats

EPA TDENTIFICATION NUMBERS
Tox. Chem. Number: 266E

MRID Number: 412057-08
P.C. Number: 128831

TEST MATERTAL: FCR 4545

SYNONYM: Cyfluthrin K+L

SPONSOR: 'Agricultural Chemicals Diﬁision, Mobay Corporation
TUDY NUMBER: T8027171

TESTING FACILITY: BAYER AG, FACHBEREICH TOXTKOLOGIE, Freidrich-Ebert-Strasse
217-333, D 5600 Wuppertal 1, Federal Republic of Germany

IITLE OF REPORT: FCR 4345 (Common Name: Cyfluthrin K+L, suggested)
Study of the Range-Finding Subacute Inhalation Toxicity to Rats in Accordance
with OECD Guideline No. 403

AUTHOR: Dr. J. Pauluhn

STUDY COMPLETED: April 7, 1988

CONCIUSTONS :

NOEL = 0.25 mg/m® (no clinical signs)

LEL = 3,78 mg/m’ in males and females (based on the occurrence of treatment-
related clinical signs of systemic toxicity (unpreened hair coat and
piloerection) and the statistically significant occurrence of gross
lesions (hepatoid foci in the lungs)

Dose Levels: 0.25, 3.78, and 28.01 mg/ms

" Route/Duration: Inhalation/6 hours/day for 5 days
Strain: Wistar rats

CLASSIFICATION: Supplementary Data. This study provides information for
establishing dosage levels for a 4-week subacute inhalation study.
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A, MATERIALS, METHODS, AND RESULTS

1. Test Article Description
Compound: FCR 4345

Chemical formula: ngﬁjCIZFﬂoa; Cyano (4-fluoro-3-phenoxyphenyl)methyl
3-(2,2-dichlorocethenyl) - 2 -dimethylcyclopropanecarboxylate

(MW = 434.3)
Cl
C=CH-CH-CH-C-0*CH
S U

”3°

Purity: 98%

Physical property: White powder

pH: 6.5 (2% in water)

Batch ne.: 16001/87

Storage conditions: Room temperature/exclusion of light
Stability of spray/stock solution: Stable during study period
Vehicle: Pelyethylene glycol E 400/ethancl

2. Test Animalg

Species: Rats

Strain: Wistar Bor:WISW (SPF-Cpb)

Source: WINKELMANN, in Borchen, Paderborn district, Federal Republic
of Germany

Sex: Male and female

Number: 30 males and 30 females (10/sex/group)

Housing: Five/cage (during acclimation)

Temperature: 22:2°C

Relative humidity: 50-60%

Identification: Individual color marklngs and cage ID cards

Acclimation: One week

Age at exposure: Young adult

Weight: 190-200 g

Feeding: Feed (Altromin® 1324) and water were provided ad libitum,

except during the exposure period.
Assignment: Randomization

3. Controls

Materials: Vehicle--Polyethylene glycol E 400/ethanol
Animals: 10 males and 10 females

4. Exposure Conditiong
Inhalation Chamber/Generation of Test Atmosphere

Exposures (6 hours/day for 5 days, 2-week recovery peried) to
concentrations of 0.25, 3,78, and 28.01 mg/m® were conducted in a

2
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head/nose only exposure system developed by RHEMA LABORTECHNIK,
Federal Republic of Germany (Figure 1). Animals were individually
housed in Plexiglass® exposure tubes which were adjusted to the size
of the rat and placed in holders around the exposure system. To
generate the test atmosphere, the test compound was nebulized under
dynamic conditions in the vehicle, which was a 1:1 mixture of
polyethylene glycol E 400/ethanol, and directed into the inhalation
chamber with a preseparator (baffle). The preseparator increased the
efficiency of the aerosol generation and removed larger particles.

tability of the Test Atmosphere

Samples of the test atmosphere were collected from the breathing zone
of the rats for 10-minute cycles every 40 minutes using a Ratfisch RS
55 total hydrocarbon analyzer with null gas and combustion gas
generdtor (FI detector) which allows an overall test of all relevant
inhalation chamber operating parameters. Results indicate relative
stability of the exposure atmosphere.

Analvtical Determinations

Analytical determinations of the breathing zone of the rats were
conducted each day of exposure, with 3 air samples taken at the
beginning (after equilibrium), middle, and toward the end of each
6-hour exposure. Ten or 20 liters of breathing zone air were
collected in glass tubes packed with Florisil® and the active
ingredient eluted with ethyl acetate. The mean analytical exposure
concentrations (determined by gas chromatography with an EC detector)
were 0.25, 3.78, and 28.01 mg/m® for Groups II, III, and IV,
respectively. The nominal concentrations were calculated by dividing
the amount of test material nebulized into the chamber by the total
air flow through the chamber. The nominal concentrations were 2, 20,
and 200 mg/m® for Groups II, III, and 1V, respectively. The
analytical concentrations were lower than the nominal concentrations
due to the removal of the larger particles by the preseparator.
Animals exposed to the vehicle control were designated as Group I.

Chamber Monitoring

The aerosol generation conditions sustained an air exchange of

30 times per hour. At this flow rate, steady-state conditions were
reached in 6 minutes. Air flows were monitored continuously during
exposure. Chamber temperature and humidity were monitored
continuously at 10-minute intervals during exposure. The temperature
in the exposure module averaged 23°C, while the relative humidity
ranged from 20-40%. The study author reported that the lower humidity
had ne effect on the study.

" Particle-Size Determinations

Particle-size distribution determinations were conducted using an
Aerodynamic Particle Sizer with Laser Velocimeter (TSI-APS 3300).
Samples were taken from the breathing zone of the animals 3 times
during the study period. Mass median diameter averages for the three
test groups ranged from 1.24 pm to 1.72 pm. Fer all three test .

3
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groups, 100X of the particles were <5 pm while an average of 50-70% of
the particles were <1.0 pm. Particle-size results for the Group I
{vehicle control) exposure were similar to those of the test group
with 100% of the particles <5 pm and 50% <1 pm. :
i . -
010293

Statistics

Body weights: A nonparametric'rank test, the Mann-Whitney U test, was
used to compare body weights of the control group with the test
groups.

Gross pathological findings: The more frequently occurring findings
pertaining to the respiratory tract were evaluated using the R x C
Chi-Square Test and the Pairwise Fisher’s test. The Fisher's test was
used only when a difference between the groups was established using
the R x C Chi-Square Test or when a frequency value of less than 5 was
calculated,

Clinical Chservations

The animals were observed for appearance and behavior at hourly
intervals several times at the end of exposure, but net during
exposure. The rats were evaluated for the following signs:
appearance of the visible mucosaze of eyes and respiratory tract;
general condition of the nose, ear, and hair coat; preening
activities;. respiration, circulation, somatomotor activity and
behavior pattern; central nervous and autonomic signs; and reflexes.

No clinical signs were reported for Groups I and II. All rats in
Group 1II (males and females} showed an unpreened hair coat
(behavioral sign) and piloerection (autonomic sign) on exposure

days 3, 4, and 5. However, in each case for those 3 exposure days,
the rats recovered after each exposure such that prior to the next
exposure day all rats were normal. After each exposure, all rats in
Group IV (males and females) showed reduced activity (neuromuscular),
unpreened hair coat, and pileoerection. These signs were seen in males
and females from exposure day 1 through exposure day 5, and in females
on the first day of the recovery period. The study author indicated
that there were no indications of progressive severity. In each case,
on the next exposure day, unpreened hair coats and piloerection were
still observed, but the study author indicated that the signs were
subsiding. No changes in reflexes were noted. Individual animal data
were not provided.

Body Weights

Animals were weighed prior to treatment on day 0 (exposure day 1) and
on days 4, 7, 14, and 21 (just prior to sacrifice).

There were statistically significant decreases (p = 0.05; p = 0.01) in
mean absolute body weights for both males and females in the high-dose
group (Group IV--28 mg/m®), on day 4 (exposure day 5) compared to the
control groups. A statistically significant decrease (p = 0.05) in
mean body weight was also seen in male rats in Group IV on day 7
(third day of recovery) compared to the wvehicle control (Group I)

4
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(Table 1). No statistically significant effects were seen in males or
females at 0.25 or 3.8 mg/m®. By the end of the recovery period the
body weights of all animals in each group exceeded their initial body
weights, .

Mean body welghts were significantly decreased in males and females
exposed to 28.01 mg/m®. From days O to 4, weight gain was decreased
300% compared to the controls for males (4 g versus -8 g) and
decreased 200% compared to the controls for females (-4 g versus

-12 g).  From days 0 to 7, weight gain was decreased 83X compared to
the controls for males (12 g versus 2 g). Weight gain recovery was
observed during the rest of the recovery period.

8. Gross Necropsies

Gross postmortem examinations were performed on all animals at the end
of the 2-week recovery period. All abnormal findings were documented.

No gross lesions were seen in the vehicle control animals. In Group

. 1I, hollow kidney (1/20) and hepatoid foci in the lungs (1/20) were
seen. Hepateoid foci in the lungs were seen in 4 of 20 rats (2/sex) in
Group IIT and in 6 of 20 rats (3/sex) in Group IV. A statistically
significant association between incidence of hepatoid foci in the
lungs and dose levels was found for animals in Groups III and IV.

A Quality Assurance Statement, dated March 9, 1988, was presented, but was not
signed. A Good Laboratory Practice compliance statement was included.

B.

DISCUSSION

There are no EPA Guidelines for a range-finding subacute inhalation
toxicity study. However, the study design was reasonable for OECD
guidelines used in Europe.

No deaths occurred during the study.
The effects observed at each dose group are as follows:
Vehicle control -- No effects

0.25 mg/m® -- No clinical signs were observed. Hepatoid foci of the
lung was seen in 5% of the animals, however, this finding was not
statistically significant.

3.78 mg/m® -- Transitory treatment-related clinical signs seen during
exposure only included unpreened hair coat and piloerection.
Statistically significant incidence (20Z) of detectable lung changes
(hepatoid foci) was observed at this dose level.

28.01 mg/m® -- Clinical signs seen during exposure in the high-dose
group included reduced activity, unpreened hair coat, and
piloerection. During the exposure period, statistically significant
decreases in body weight gain were seen in both males and females in
the high-dose group only. A statistically significant decrease in
body weight gain was also seen in males during the recovery period.

5
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However, weight gain recovery was observed by the end of the recovery
period. Statistically significant incidence (30%) of detectable lung
changes (hepatoid foci) was also observed at this dose level.

Based on these results, inhalation exposure of FCR 4545 technical to rats
6 hours/day for 5 days at concentrations of 0.25, 3.78, and 28.01 mg/m?
resulted in a NOEL of '0.25 mg/m® (no clinical signs) and a LOEL of

3.78 mg/m?® in males and females based on the occurrence of
treatment-related clinical signs of systemic toxicity (unpreened hair coat
and piloerection) and the statistically significant occurrence of gross
lesions (hepatoid foci in the lungs). The results of this study provide
information for establishing dosage levels for a 4-week subacute
inhalation study.

The reviewers note that, although a nonparametric statistical test (Mann-
Whitney U) was used for comparing body weights, further analyses could be
undertaken to determine if a parametric test would be more appropriate
(i.e., more powerful) for body weight comparisons.
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TABLE 1: MEAN BODY WEIGHTS

¢162¢

Day 21

Dose Group Day O Day 4 Day 7
Males
Control 201 205 213 259
0.25 mg/m® 201 205 213 266
3.78 mg/m? 200 196 208 266
28.01 mg/m® 198 190™* 200" 256
Females
Control 194 190 190 200
0.25 mg/m? 191 187 185 197
3.78 mg/m? 192 185 189 201
28.01 mg/m® 190 178" 189 197

*Statistically significant at p = 0.01
*Statistically significant at p = 0.05
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BAYER AG _ T8027171
FACHBEREICH TOXIKQLOGIE . FCR 4545

- | 98590

Figure 1: Inhalation Ch;mber for Aerosol Tests

l.

2.
3.
4.
5'
6.
7.
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9.
10.

11.
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Feed of spray solution with an infusion pump utilizing a 50-me
ground glass syringe (BRAUN-MELSUNGEN)

Compressed air (10 1 air/min); pressure: approx. 500-600 kPa
Binary nozzle (RHEMA LABORTECHNIK);

Preseparator (baffle)

Inhalation chamber

Rat in exposure tube

Holes for exhaust air arranged symmetrically around the cylinder
Exhaugt air purification (cotton wool filter)

Rotameter .

Exhaust (negative pressure system)

Temperature and humidity sensor
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GUIDELINE § 84: MUTAGENICITY )
MAMMALTAN CELLS IN CULTURE CYTOGENETICS

EPA Reviewer: John Redden, Ph.D. Signature: ' {165222"4215-—4

Review Section III, Date:
Toxicology Branch I/HED (H-7509C)

EPA Section Head: Henry Spencer, Ph.D. Signature:
Review Section III, Date:

Toxicology Branch I/HED (H-7509C)

DATA EVALUATION REPORT

STUDY TYPE: Mutagenicity: Mammalian cells in culture cytogenetic assay in
human lymphocytes

EPA IDENTIFICATION Numbers:

Caswell Number: 266-E
MRID Number: 412057-03

TEST MATERTAL: FCR 4545

SYNONYMS/CAS Number: Cyflutrin (beta); cyano(4-fluoro-3-phenoxyphenyl)methyl
3-(2,2-dichloroethenyl)-2,2-dimethycyclopropanecarboxylate; Cy,H;5C1,FNO;/
68359-37-5

SPONSOR: Mobay Corp., Kansas City, MO
STUDY NUMBER: 98361
TESTING FACILITY: Bayer AG, Wuppertal, Germany

TITLE OF REPORT: FCR 4545 In Vitro Cytogenetic Study with Human Lymphocytes
for the Detection of Induced Clastogenic Effects

AUTHOR: B. A. Herbold

REPORT ISSUED: September 6, 1988

CONCLUSIONS - -EXECUTIVE SUMMARY: Human lymphocytes obtained from one male and
one female donor were evaluated for clastogenic effects following exposure to
three nonactivated and three S9-activated doses of FCR 4545 (500, 1000, or
5000 pg/mL). Results indicated that the two highest doses with and without
S9-activation were insoluble. Cytotoxicity, as indicated by the slight-to-
moderate reduction in the mitotic index (MI) was seen at 500 and 1000 pg/mL
+/-89. The lack of a clear cytotoxic effect at the high dose was probably
related to test material insolubility. There was, however, no indication of a
clastogenic response at any of the three evaluated concentrations. Based on
the reduced MIs at 500 and 1000 pg/wl +/-S%, we conclude that the failure to
induce a genotoxic effect was not associated with an inability of the test
material to enter the cells. The study, therefore, provides acceptable
evidence that FCR 4545 was assayed over an appropriate range of soluble and
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MAMMALTAN CELLS IN CULTURE CYTOGENETICS

insoluble concentrations and found to be not clastogenic in this in vitro
human lymphocyte cytogenetic assay.

STUDY CLASSIFICATION: Acceptable. The study satisfies Guideline requirements

(§84.2) for genetic effects, Category II, Structural Chromosome Aberration.
However, it is recommended that for future studies, slides should be coded
prior to analysis to reduce bias.

A. MATERIALS:

1.

Test Material: FCR 4545

Description: White powder

Identification no.: Batch number: 16001/85

Purity: 98.8%

Receipt date: Not provided

Stability: ©Stable in the solvent (dimethyl sulfoxide, DMSO) at
50-500 mg/mL for at least 24 hours (see Appendix A).

Contaminants: MNone listed

Solvent used: DMSO ‘

Other provided information: The test material was stored at refriger-
ator temperatures. It was assumed that the test material solutions
were prepared on the day of use.

Control Materials:

Negative: Nomne

Solvent/final concentration: DMSO/1%

Positive: Nomactivation (concentrations, solvent): Mitomycin C (MMC)
was prepared in Hank's salt solution to yield a final concentration of
0.15 pg/mL.

Activation (concentrations, solvent): Cyclophosphamide (CP) was
prepared in Hank’s salt solution to yield a final concentration of

15 pg/ml.

Activation: S9 derived from adult male Sprague-Dawley

X Aroclor 1254 X induced X rat ) X li#er
phenobarbital noninduced mouse lung
__ none hamster other

other ' other

The 59 liver homogenate was prepared by the performing laboratory and
was reported to contain 26.9 mg protein/mL. The composition of the S9
mix per ml was as follows:

o]
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MAMMALIAN CELLS IN CULTURE CYTOGENETICS

59 mix composition;

Component Concentration/mL
MgCL, 2.7 mg
KCl 4.10 mg
Glucose 6-phosphate 2.93 mg
NADP 5.25 mg
Phosphate buffer (100.0 mM) 0.5 mL
59 0.5 mk (50%)

NOTE: 0.1 mL of the S9 mix was added to 10-mL volumes of culture medium
to yield a final concentration of 0.5% 89 fraction.

4,

Test Compound Concentrations Used:

ta) Preliminary cvtotoxicity assay: Five doses (50, 100, 500, 1000,
and 5000 pg/mlL) were assayed with and without §9 activation for
cytotoxic effects on the mitotic index (MI).

(b) Cytogenetic assay:

(1) Nonactivated conditions: The three concentrations evaluated
without 89 activation were 500, 1000, and 5000 pg/mL.

{2y B89%-activated conditions: As above

Test Cells: Human lymphocytes wetre cbtained from the blood of two
healthy subjects (one male and one female); no further information on
the donors was provided. Lymphocyte cultures were grown in chromosome
medium B (Seromed) containing phytohemagglutinin {(concentration not
specified) for 48 hours at 37°C prior teo treatment.

Properly maintained? Yes.

Cell line or strain periodically checked for mycoplasma contamination?
Not applicable.

Cell line or strain periodically checked for karyotype stability? Not
applicable.

B. TEST PERFORMANCE:

1.

Cell Treatments:

(a) Cells exposed to test compound fdr:

21  hours (nonactivated) _2.5 hours (activated)

(b} Cells exposed to positive controls for:
21 hours (nonactivated) _2.5 hours (activated)

(c) Cells exposed to negative and/or solvent controls for:
21  hours (nonactivated) _2.5 hours (activated)

———
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2. Protoecol:

(a)

(b)

MAMMALTAN CELLS IN CULTURE CYTQOGENETIGS

Preliminary assay: Details of the preliminary assay were not

reported; effects on the MI were used to select doses for the
cytogenetic assay.

Cvtogenetic assay:

(1)

(2)

(3)

(4)

(3)

Treatment: Prepared cultures (two/sex), were exposed to the
selected test material doses, the solvent control (DMSO), or
the positive controls (MMC -89 or CF +89). One of the
replicates from each treatment group was held in reserve.

In the nonactivated assay, cells were dosed for 21 hours.
Colcemid (0.4 pg/mL) was added and incubation was continued
for 3 hours. Under S%2-activated conditions, cells were
exposed for 2.5 hours, washad, refed culture medium and
reincubated. Colcemid was added 3 hours before the cultures
were harvested,.

Metaphase cells were collected, treated with 0.56% KCl and
fized in ethanol + glacial acetie (3+1). Slides were
stained with 5% Giemsa; the report did not indicate whether
slides were coded prior to analysis.

Metaphase analysis: One hundred metaphase cells per culture
were scored for chromosome aberrations; damaged metaphases
were photographed. The MI was determined for each group by
counting 4000 cells. '

Statistical methods: The data were evaluated for statisti-
cal significance at p values of 0.05 and 0.0l using the
one-sided Chi-square test.

Evaluation criteria:

(a) Assay validity: The study was considered acceptable if
(1) the aberration frequency in the solvent control
group was within the unspecified historical range of
the performing laboratory, and (2) the positive con-
trols induced a biologically relevant increase in
chromosome aberrations.

"(b) Positive response: The test material was consgidered

positive if it induced a dose-related and statistically
significant (p<0.05) increase in the number of meta-
phases with structural chromosome aberrations.

Protocol: None provided

Page _5  of 81‘
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MAMMALTIAN CELLS IN CULTURE CYTOGENETICS

C. REPORTED RESULTS: - 0106203

1. Preliminary Cytotoxicity Assay: The range-finding study was conducted
with five test material doses ranging from 50 to 5000 pg/mL +/-59.
The report indicated that the test material was insoluble at the two
highest doses (1000 and 5000 pg/mL). In the nonactivated phase of
testing, relative MIs ranged from 91.2% at 50 pg/mL to 45.6% at
1000 pg/mL. At the highest nonactivated level (5000 pg/mL), the
relative percent of recovered mitotic cells (76.5%) was higher than
the percentages calculated for two of the intermediate doses (48.5 and
45.6% at 500 and 1000 pg/mL, respectively). Relative MIs were more
consistently dose dependent in the presence of S9 activation and
ranged from >100% at the low dose (50 pg/ml) to 41.4% at the highest
dose (5000 pg/mL). Based on these results, 500, 1000, and 5000 pg/mL
+/-89 were selected for further study.

2. Cytogemetic Assay: Compound precipitation was reported for concentra-
tions of FCR 4545 21000 yg/mL +/-S9. MIs, combined for both donor
cultures, were significantly reduced compared to the solvent control
at all nonactivated and S9-activated levels (Table 1). As previously
noted for the nonactivated phase of the preliminary test, cytotoxicity
was less pronounced at the high dose with and without S9 activation
than at the lower concentrations. This finding suggests that pene-
tration of cellular membranes was limited by the solubility properties
of the test material. Nevertheless, the reductions in mitotic cells
at lower doses indicated that partially soluble (1000 pg/mL +/-S9) and
soluble (500 pg/mL +/-59) concentrations of the test material inter-
acted with the lymphocytes and caused cellular damage. There was,
however, no evidence that treatment with FCR 4545 increased the fre-
quency of structural or numerical chromosome aberratioms in male or
female donor lymphocytes either in the presence or absence of $9 acti-
vation. By contrast, both the nonactivated (0.15 pg/mL MMC) and
§9-activated (15 pg/mL CP) positive controls induced significant
(p<0.01l) clastogenic responses in both donor cell cultures.

The study author concluded, therefore, that FCR 4545 was negative in this
in vitro human lymphocyte cytogenetic assay.

D. REVIEWERS' DISCUSSION AND INTERPRETATION OF RESULTS: We assess that the
study was properly conducted and that the study author’s interpretation
of the data was correct. FCR 4545 was assayed at insoluble doses
(21000 pg/mL +/-59) and at a single soluble level (5000 ug/ml +/-89) but
failed to induce a clastogenic effect in human lymphocyte cultures derived
from a male and a female donor. The reduced MIs at 500 and 1000 pg/mL
both with and without S9 activation further indicated that the test
material entered the lymphocytes; therefore, the lack of a clastogenic"
response was not due to an inability of FCR 4545 to penetrate cellular
membranes. Additionally, the sensitivity of the test system to detect a
clastogenic effect was adequately demonstrated by the significant results
obtained with both donor cell cultures exposed to the nonactivated and
§9-activated positive controls. The study, therefore, provides acceptable
evidence of a negative response in this test system. It is, however,
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MAMMALIAN CELLS IN CULTURE CYTOGENETICS

recommended that for future studies, slides should be coded prior to
analysis to avoid bias.

E. QUALITY ASSURANCE MEASURES: Was the test performed under GLP? Yes. (A
quality assurance statement was signed and dated August 9, 1988.)

F. CBI APPENDIX: Appendix A, Test Material Stability in Dimethyl Sulfoxide,
CBI p. 22; Appendix B, Materials and Methods, CBI pp. 8-15.

CORE CLASSIFICATION: Acceptable. The study satisfies Guideline requirements
(§84.2) for genetic effects, Category II, Structural Chromosome Aberrations.
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DATA EVALUATION REPORT
CYFLUTHRIN
Study Type: Primary Dermal and Eye Irritation Stu&y in Rabbits

Study Title: FCR 4545 (Technical): Study for Irritant/Corrosive Effect on
- Skin and Eye (Rabbit)

Prepared for:

Health Effects Division
Office of Pesticide Programs
Envirconmental Protection Agency
1921 Jefferson Davis Highway
Arlington, VA 22202

Prepared by:
Clement International Corporation

9300 Lee Highway
Fairfax, VA 22031-1207

Principal Reviewer

Independent Reviewer qgkﬁfg:ﬂ

QA/QC Manager

%;gégégézz‘
Datre

7/29/72

Date

Sharon Segal, DAte

Contract Number: 68BD10075

Work Assigmment Number: 1-84
Clement Number: 91-290

Projéct Officer:. James E. Scott
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Guideline Series Bl-4: Primary eye irritation study;
Guideline Series 81-5: Primary dermal irritation study

EPA Reviewer: William B. Greear M. P.H . D.A.B.T, .iiijuX;n. iﬁr.liuuumx
Review Section IV, Toxicology Branch I/HED Signafur
: | it 9,199
Date /|

Acting EPA Section Head: Karen Hamermik, Ph.D.
Review Section III, Toxicology Branch I/HED

253/43
77

Date

DATA EVALUATION REPORT
STUDY TYPE: Primary dermal and eye irritation study in rabbits
EPA IDENTIFICATION NUMBERS:
Tox. Chem, Number: 266E

MRID Number: 412057-02
PC Number: 128831

SYNONYM: Cyfluthrin
TEST MATERTAL: Technical FCR 4545
SPONSOR: Mobay Corporation

STUDY NUMBER: T 9019775

TESTING FACILITY: Bayer AG, Institute of Toxicology, Friedrich-Ebert-Strasse
217-333, Federal Republic of Germany

TITLE OF REPORT: FCR 4545 (Technical): Study for Irritant/Corrosive Effect
on Skin and Eye (Rabbit)

AUTHOR: J. Pauluhn

STUDY COMPLETED: August 9, 1983

CONCLUSIONS: Cyfluthrin is a slight primary dermal and ocular irritant in
rabbits,

CIASSTFICATION: Acceptéble. This study satisfies the requirements for a

Guideline Series 8l-4 eye irritation study and a Guideline Series 81-5 dermal
irritation study.

TOXICITY CATEGORY: 81-4: III--Caution
81-5: IV--Caution
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Guideline Series 8l-4: Primary eye irritation study;
Guideline Series 81-5: Primary dermal irritation study

A, MATERIALS

1. Test Material y

Test material: FCR 4545 (technical)

Chemical name: a-cyano-(4-fluoro-3-phenoxy-phenyl)-methyl-3-(2,2-
dichloroethenyl)-2,2-dimethylecyclopropanecarboxylate

Purity: 98.5% (Sponsor analysis)

Physical description: Solid (color not reported)

Lot number: 16002/84

Storage conditions: Not reported

Stability: Not reported

2. Controls

Animals: Treated animal served as its own control
Test substance: Water

3. Test Animals

Species: Albino rabbit
Strain: HC:NZW
Sex: Male and female
Source: Hacking and Churchhill Ltd., Huntingdon, UK or Interfauna UK
Ltd.
Recelpt date: Not reported
Numbers: Two males and one female (dermal)
Three males (ocular)
Housing: Individual
Acclimation: At least 14 days
Age: Adult
Weight: 2.9-3.6 kg
Feeding: TYeed (Ssniff K 4) and water provided ad libjtum
Selection: HNot specified

4.  Exposure

RBoute of administration: Dermal; ocular
Dose level: 0.5 g (dermal); 0.1 ml (ocular)

B. TEST PERFORMANCE

1. Dermal

Twenty-four hours prior to study initiation, approximately 6x6 cm of the
flanks of 3 albino rabbits were clipped free of fur. 500 mg of cyfluthrin
was applied to a Hansamed "Hypoallergen" dressing which was then applied
to one flank of each rabbit so that 6 cm? of skin was treated. It was not
indicated whether the test material was moistened prior to application.
The dressing was held in place with elastic adhesive tape (semi-occlusive
dressing). When neccesary, Leukoplast-poroes were used for fastening.

The opposite flank of each animal was treated similarly using dressing
moistened with water and served as a control site. The dressings and tape
were removed after 4 hours and the treated skin was washed with water to

2 08



Guideline Series 81-4: Primary eye irritation study;
Guideline Serles 81-5: Primary dermal irritation study

remove any residual test substance. The application sites were graded,
using the DRAIZE scale, for erythema and edema within 1, 24, 48, and 72
hours after patch removal. The study was terminated 7 days posttreatment.

2. Qculax ‘ -

A single dose of 0.1 mL (65 mg) of the test article was placed in the
conjunctival sac of one eye of each animal. The eyelids were held
together for 1 second to prevent loss of the material., The other eye
remained untreated and served as the control. The eves of all animals
remained unwashed for 24 hours. Using the Draize scoring system, the eyes
were examined for corneal opacity, iritis, and conjunctivitis at 1, 24,
48, and 72 hours and 7 days after treatment. The eyes were further
examined with fluorescein after a 24-hour observation period.

RESULTS AND STUDY AUTHOR'S CONCLUSIONS

1. Dermal

Tables were provided for individual rabbit data on scoring of irritation.
Ne edema was seen in any animal posttreatment. No dermal irritation was
noted in any of the animals within the first hour postexposure. Very
slight erythema (Grade 1) was present at the application site of all three
rabbits at 24 and 48 hours posttreatment; all signs of dermal irritation
were resolved by 72 hours after application. Data were not reported for
the untreated control sites. The study author concluded that, under the
conditions of this test, cyfluthrin is not considered to be an irritant to
the skin of the rabbit (see Appendix la, p. 10). The author calculated an
irritation score of 0.7 for each animal; no FIFRA Primary Irritation Index
(FIFRA-PI1) was calculated by the author.

2. Qcular

Neither cormeal opacity nor iritis were seen in any of the rabbits during
the study. After the first hour of exposure, conjunctival redness (Grade
1l in 2/3 animals; Grade 2 in 1/3 animals), conjunctival chemosis (Grade 2
in 3/3 animals), and tearing (Grade 2 in 2/3 animals; Grade 3 in 1/3
animals) were seen in all rabbits. At 24 hours, conjunctival redness
(Grade 2 in 2/3 animals; Grade 1 in 1/3 animals), conjunctival chemosis
(Grade 2 in 1/3 animals; Grade 1 in 2/3 animals), and tearing (Grade 1 in
1/3 animals) were cbserved. At 48 hours, 2 animals exhibited chemosis
(Grade 1); conjunctival tredness (Grade 1) was present in 3/3 animals. At
72 hours, conjunctival redness (Grade 1) was seen in 2 rabbits. By

+ 7 days, all irritation was resolved. The average Draize scores at 1, 24,
48, and 72 hours were 1.9, 1.4, 1.0, and 1.0, respectively. Based on
these scores, the study author concluded that cyfluthrin was a slight
ocular irritant to male rabbits.

QUALITY ASSURANCE MEASURE

There was no Quality Assurance Statement included in the report. A Good
Laboratory Practice compliance statement was included. ’
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Guideline Series 81-4: Primary eye irritation study;
Guideline Series 81-5: Primary dermal irritation study

s gy O
REVIEWERS' COMMENTS vi02e3

There was no informatfon provided for stability of the test substance.
However, stability is not expected to be a problem for the 4-hour dermal
and 24-hour ocular exposure periods used in this study. Only 3 animals
were used for each experiment; however, the results were largely
consistent among the test animals and performing the respective studies
using more animals would not be expected to alter the conclusions. The
reviewers note that no quality assurance statement was included in the
report.

1. Dermal

Cyfluthrin induced slight irritation in all 3 rabbits which was resclved
between 48 hours and 72 hours after exposure.

The reviewers calculated an irritation score of 0.5 (2/4; the sum of the
erythema and edema scores for each animal for the 1-, 24-, 48-, and
72-hour intervals, divided by the total number of intervals) for each
animal. This irritation score disagrees with the score of 0.7 that was
reported by the author. The reviewers calculated a FIFRA Primary
Irritation Index (FIFRA-PII) of 0.5 (1.5/3; the sum of the irritation
scores for each animal divided by the total number of animals) for the
test substance. Based on the results of this study, the Toxicity Category
ig IV--Caution.

2. Ocular
The reviewers agree with the study author’s conclusion that cyfluthrin is

a slight ocular irritant to the eyes of rabbits. Based on these results,
the Toxicity Category is III--Cautien.

The studies were classified as Acceptable according to Guideline Series
81-4 and 81-5. However, only 3 animals were tested in each of the dermal
and ocular studies.
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DATA EVALUATION REPORT
CYFLUTRIN (BETA)

Study Type: Mutagenicity: Unscheduled DNA Synthesis
‘ Assay in Primary Rat Hepatocytes

Prepared for:

Health Effects Division
Office of Pesticide Programs
Envirommental Protection Agency
1921 Jefferson Davis Highway
Arlington, VA 22202

Prepared by:
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9300 Lee Highway
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GUIDELINE §84: MUTAGENICITY

uDs
MUTAGENICITY STUDIES

EPA Reviewer: John Redden. Ph.D. Signature: ’<;;=§;£¢LA<‘”
Review Section III,
Toxicology Branch I/HED (H7509C) Date:
Acting EPA Section Head: Henry Spencer. Ph.D
Review Section III, Signature:
Toxicolegy Branch I/HED (H7509C) Date:

DATA EVALUATION REPCORT

STUDY TYPE: Mutagenicity: In vitro unscheduled DNA synthesis assay in
primary rat hepatocytes. ’

EPA IDENTIFICATION Numbers:
Caswell Number: 266-E

MRID Number: 412057-04
TEST MATERIAL: FCR 4545 technical
SYNONYMS /CAS NUMBER: Cyflutrin (beta); cyano {(4-fluoro-3-phenoxyphenyl)methyl
3-(2,2-dichloroethenyl)-2,2-dimethyleyclopropanecarboxylate; CaaHyaCloFNO/
68359-37-5
SPONSQR: Bayer AG, Wuppertal, Germany/Mobay Corp., Kansas City, MO.

STUDY NUMBER: 98585; Sponsor’s study number: T 9024869; HLA study number :
9778-0-447

TESTING FACILITY: Hazleton Laboratories America, Inc., Kensington, MD

IITLE OF REPORT: Mutagenicity Test on FCR 4545 Technical in the Rat Primary
Hepatocyte Unscheduled DNA Synthesis Assay

AUTHOR: M. A. Cifone
REPORT ISSUED: September 8, 1987

CONCIUSTONS -EXECUTIVE SUMMARY: Under the conditions of the unscheduled DNA
synthesis (UDS) assay in primary rat hepatocytes, FCR 4345 technical was
tested to cytotoxic and insoluble levels. Cytotoxicity was. observed at doses
225.2 pg/mL and the test compound precipitated at levels 250.3 ug/mL. How-
ever, concentrations ranging from 1.0l to 1010 pg/mL did not induce a geno-
toxic response. Based on these findings, it was concluded that FCR 4545
technical was tested over an appropriate range of concentrations with
appropriate controls and showed no evidence of UDS induction.
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STUDY CIASSIFICATION: Acceptable; the study satisfies Guideline requirements
(§84-4) for genetic effects Category III, Other Mutagenic Mechanisms.

A,

B.

MATERTALS:
1. Test Matexiasl: FCR 4545 technical

Description: White powder

Identification no: Batch number 16001/85

Purity: 99.5%

Receipt date: February 26, 1987

Stability: Not reported.

Contaminants: None listed

Solvent used: Dimethyl sulfoxide (DMSQ)

Other provided information: Dosing seclutions were prepared
immediately before use. The storage conditions were not reported.

2. Indicator Cells: Primary rat hepatocytes were obtained by the in situ
perfusion of the liver of a male Fischer 344 rat (150-300 g) purchased
from Charles River Breeding Laboratories, Inc.

3. Control Substances: DMSO at a final concentration of 1% was the
solvent control; the positive control was 2-acetylaminofluorene
(2-AAF) prepared at 0.10 pg/mL in DMSO.

4. Medium: WME: Williams' Medium E with 2 mM L-glutamine and
antibiotics; WME+: WME supplemented with 5% fetal bovine serum (FBS)
and 2.4 pM dexamethasone.

5. Iest Compound Concentrations Used: Fifteen concentrations ranging
from 0.025 to 1010 pg/mL were assayed; eight doses (1.01, 2.52, 5.03,
25.2, 30.3, 101, 252, and 1010 pg/mlL) were scored.

STUDY DESIGN:

1. Cell Preparation:

(a) Perfusion techpiques: The rat liver was perfused for =4 minutes
with Hanks' balanced salt solution containing 0.5 mM EGTA and
Hepes buffer, pH 7.2, and for =10 minutes with WME containing
50-100 units/mL collagenase. The liver was excised and placed in
WME-collagenase solution; cells were detached by mechanical
dispersion, filtered, centrifuged and resuspended in WME+.

(b) Hepatocvte harvest/culture preparation: Recovered cells were

stained with trypan blue to determine viability, and =5 x 103
viable hepatocytes were inoculated into multi-well culture dishes
containing coverslips. Parallel ¢ultures were prepared in multi-
well culture dishes without coverslips for cytotoxicity measure-
ments. Hepatocytes were allowed to attach for 1.5-2 hours in a
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37°C, 5% CO, incubator. Unattached cells were removed, and viable
cells were fed WME. Within 3 hours, the medium was replaced by
the treatment medium to start the UDS assay.

sSsay:

(a) Treatmept: Five replicate cultures were exposed to each of the

()

(e)

selected test material doses, the solvent control (DMS0), or the
positive control (2-AAF) in treatment medium consisting of WME
supplemented with 1% FBS and 1 pCi/mL [°H] thymidine. After
exposure for 18-19 hours, three of the cultures in each group were
washed with WME containing 1 mM thymidine, exposed to 1% sodium
citrate for 8-10 minutes, fixed in acetic acid:ethanol (1:3) and
mounted. The remaining two cultures were reincubated for an
addirional 1-6 hours and stained with trypan blue to determine
cell viability. A range of 15 test material levels were evaluated
and slides were analyzed from at least the six highest levels that
had a sufficient number of surviving cells with normal morphology.

Preparation of autoradiocgraphs/srain development: Slides were
coated with Kodak NTB? emulsion, exposed for 7-10 days at 4°C in
light-tight boxes containing a dessicant, developed in D19, fixed,
stained with Williams’ modified hematoxylin and eosin procedure,
coded and counted.

Grain counting: Fifty randomly selected, morphologically normal
cells on each of three coverslips were counted (150 cells/dose)
for each test dose, as well as the solvent and positive controls.
Cytoplasmic background counts were determined by counting three
nuclear-sized areas adjacent to the nucleus. Net nuclear grain
counts were determined by subtracting the mean cytoplasmic back-
ground count from the nuclear grain count. The percentage of
cells in repair (26 net nuclear grains) and the percentage of
cells with 220 net nuclear grains were also calculated.

3. Evaluation Criteria:

(a)

{(b)

Assay validity: The following conditions must be met in order for
the assay to be considered acceptable: 1) hepatocyte viability
following perfusion must be 250%; 2) viability of the monolayer
cultures must be 270%; 3) the number of viable cells in the sol-

vent control monolayer culture must not drop by >50% following

treatment; 4) net nuclear grain counts in the solvent control must

.not be >2; 5) no more than 10% of the solvent control cells may

have a net nuclear grain count 26; 6) no more than 1% of the
solvent control cells may have a net nuclear grain count 220; and
7) the positive control must meet all three criteria listed below
for a positive response.

Positive response: The test material was considered positive if
at any dose 1) the difference between the mean net nuclear grain
count of the test material and the solvent control was 26; 2) the

4
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percentage of nuclei with 26 net grains exceeded 10% of the
analyzed population after subtraction of the concurrent negative
control value; or 3) 22X of the zgnalyzed cells had 220 net nuclear
grains.

4. Protocol: A protocol was not provided.

C. REPORTED RESULTS:

1. UDS Assay: The study author reported that FCR 4543 technical at
100 mg/ml. formed a clear, colorless solution in DMSO. The test
material was soluble at concentrations up to 25.2 pg/mL in WME
containing 1% FBS; however, a cloudy precipitate formed at
.250.3 pg/mL. The assay was conducted with 15 concentrations of FCR
4545 technical ranging from 0.025 to 1010 pg/mL. The report indicated
that cells treated with the high dose were obscured by test compound
precipitate; however relative survival at this level was reduced to
50% (Table 1). Decreased relative survival and the presence of
vacucles in the cells were observed at doses 225.2 yg/mL. Based on
these observations, cultures exposed to 1.01-1010 pg/mL FCR 4545
technical were analyzed for UDS. Results indicated that there was no
evidence of genotoxicity at any scored dose. Slight increases in net
nuclear grains and the percentage of cells with 26 net nuclear grains
were scored at 2.52 and 5.03 pg/ml. These increases were confined to
these levels and did not approach the reporting laboratory’s minimum
criteria for a positive response (i.e., >6.57 net nuclear grains,
z11.3% of cells with 26 net grains, or 22% of cells with 220 net
nuclear grains). By contrast, the positive control, 0.1 pg/ml 2-AAF,
induced a marked increase in UDS. From the overall findings, the
study author concluded that FCR 4545 technical was negative in the
primary rat hepatocyte UDS assay.

D. REVIEWERS' DISCUSSTION/CONCLUSIONS: We assess that FCR 4545 technical was
tested to cytotoxic and inscluble concentrations and exhibited no evidence
of a genotoxic effect at any scored level. Results from the positive
control, 0.1 pg/mL 2-AAF, indicated that the test system was sufficiently
sensitive to detect a positive response. We, therefore, conclude that FCR
4545 technical was adequately tested and found to be not genotoxic in this
test system.

E. QUALITY ASSURANCE MEASURES: Was the test performed under GLPs? Yes. (A
quality assurance statement was signed and dated September 11, 1987.)

F. CBI APPENDICES: Appendix A, Materials and Methods, CBI pp. 10-17.

Page 5 of
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CORE CLASSTFICATION: ,Acceptable; the study satisfies Guideline

requirements (§84-4) for genetic effects Category III, Other Mutagenic
Mechanisms.
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APPENDIX A

MATERTALS AND METHODS
CBI pp. 10-17
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DATA EVALUATION REPORT
Cyfluthrin
Study Type: Acute Oral Toxicity in Mice
Study Title: FCR 4545 Technical: Study of the Acute Oral Toxicity to Mice
(Formulation in Polyethylene Glycol E 400)
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Health Effects Division
Office of Pesticide Programs
Environmental Protection Agency
1921 Jefferson Davis Highway
Arlington, VA 22202
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Clement International Corporation

9300 Lee Highway
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Guideline Series 81-1: Acute oral toxicity

Approved by: ]
EPA Roviower: William B, Oreear, M.P.H., D.A.B.T. Signature Willua B. Miga

Review Section IV, Toxicology Branch I (HED) Date g/% /a2
EPA Section Head: Karen Hamernik, Ph.D. Signature J&ﬁ'
Review Section III, Toxicology Branch I (HED) D

DATA EVALUATION REPORT
STUDY TYPE: Guideline Series 81-1: Acute oral toxicity in mice

EPA TDENTIFICATION NUMBERS:

Tox. Chem., Number: 266E
MRID Number: 412441-03
PC Number: 128831

TEST MATERIAL: FCR 4545 technical, formulation in polyethylene glycel E 400

SYNONYM: Cyfluthrin
SPONSOR: Agricultural Chemical Division, Mobay Corporation

REPORT NUMBER: 98350

STUDY NUMRER: T 7022139

TESTING FACILITY: BAYER AG, Institute of Toxicology/Agricultﬁre of the
Fachbereich Toxikologie of BAYER AG, Friedrech-Ebert-Strasse 217-333, D-5600
Wuppertal 1, Federal Republic of Germany (FRG)

FITLE OF REPORT: FCR 4545 Technical Study of the Acute Oral Texicity to Mice
(Formulation in Polyethylene Glycol E 400)

AUTHOR: Dr. XK. G. Beimann

STUDY COMPLETED: WNovember 4, 1987

CONCLUSION: ORAL IDgps in mice were established as follows:

LDs, (Male) = 91 mg/kg (58-146 mg/kg)
LDsy  (Female) = 165 mg/kg (137-200 mg/kg)

Toxic signs: lethargy, digging and preening movements, uncoordinated
gait, splayed gait, salivation, piloerection, rolling, increased
activity, and difficult breathing,

Dose levels: 10, 25, 50, 71, 100, 160, 200, 224, 250 and 500 mg/kg

Route: Oral gavage

Strain: Boxr: WISW SPF-Han
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Guideline Series 81-1: Acute oral toxicity

CLASSIFICATION: Acceptable. This study satisfies the guideline requirement

(81-1) for an acute oral toxicity study in mice.

TOXICITY CATEGORY: II--Warning

A. MATERIALS

1.

Test Material

Test material; FCR 4545 technical, formulation

Formulation vehicle: Polyethylene glycol E 400

Type of formulation: Suspension

Chemical name: eg-cyano(4-fluoro-3-phenoxyphenyl)methyl-3-(2,2-
dichloroethenyl)-2,2-dimethylcyclopropane-carboxylate

Empirical formula: C,pH gC1,FNG;

Structural formula:

N
a 1 ]
>>C13FCH439C4}{H
a Y,
<
”~
RE Oy

Molecular weight: 434.3 g/mole

Batch number; 16002/84

Puricy: 99.1% (Sponsor analysis)

Physical description: White powder

Storage conditions: Stored in the dark at room temperature (22-24°C)

Qdor: Odorless

Date of receipt: March 10, 1986

Stability: VWhen stored for 0 and 24 hours, stability of the
0.01 % nominal value was 91% and 87%, respectively; and stability
of the 50% nominal value was 107 and 106%, respectively. Stability
was determined before the study.

Homogeneity: Homogeneity of the test suspensions was maintained
during administration by use of a magnetic stirrer. Homogeneity of
three samples of the suspension (nominal value = 30%) was reported
to be 115, 115, and 114%.

Conktrols

Animals: Not needed
Vehicle: Not needed

Test Animals

Species: Mice

Strain: ©SPF-bred NMRI rats, strain Bor: WISW (SPF-Han) :

Source: Winkelmann, Borchen, Paderborn district, Federal Republic of
Germany (FRG) '

Sex and numbers: 40 Males; 45 females

2
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Guideline Series 81-1: Acute oral toxicity

Age: 4-3 Weeks

Initial body weight: Males, 20-23 g; females, 19-23 g

Housing: 20/Cage during the acclimation period; l/cage during the
study period. Animal room maintained at a temperature of 23:2°C
and a relative humidity of approximately 50%. A 12-hour alternating
light/dark cycle was maintained in the animal room. There were
approximately 10 air changes/hour in the animal room.

Feeding: Feed (Altromin® 1324 -- Haltungsdiaet, manufactured by
Altromin GmbH, Lage, FRG) and tap water were provided ad libitum.
Animal identification: Individual picriec acid markings; and cage ID
cards specifying the test compound, animal number, dose, sex, and

study number.

Acclimation period: At least 7 days prior to study initiation

Randomization: Animals assigned to groups based on random number
tables. '

‘Health status: Animals were examined for health status during the
acclimation peried. Study only used animals that were judged
healthy. Females were nulliparous and not pregnant

TEST PERFORMANCE

FCR 4545 technical formulated in polyethylene glycol E (400) was
administered in 5 mL/kg volumes by oral gavage to male and female mice
that had been fasted for approximately 16 hours prior to treatment.
Animals were observed for 14 days. Different doses were administered to
male and female mice (see dosing schedule below). Fasted animals were
provided feed 2 hours after dosing. There was no vehicle control group.

Dosing schedule:

Doses administered to groups of 5 fasted male mice: 10, 25, 50, 71, 100,
160, 250 or 500 mg/kg of the test material formulation. :

Doses administered to groups of 5 fasted female vats: 10, 50, 71, 100,
160, 200, 224, 250 or 500 mg/kg of the test material formulation. An
additional 5 females were administered 100 mg/kg for a total of 10 females
in this dosage group.

The day of test material administration was referred to as day 0. Animals
were frequently monitored for clinical signs of toxicity during test day
0, and at least once a day on test days 1-14. The duration of eclinical
observations was reported. Body weights were measured prior to dosing on
test day O and daily thereafter. Mice that survived treatment were
sacrificed at the end of the study using diethyl ether and necropsied.
Mice that died during the study were also necropsied. Histopathological
examinations were not performed on any of the animals.
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Statistics -
A computerized (HP 3000) program was used to calculate LDsys by the method
of A. P. Rosiello, M. M. Essigmann and G. N. Wogan (1977)! as modified by
Pauluhn (1983)2. This method is based on the maximum likelihood method
of Bliss (1938)3. The geometric mean was regarded as the "approximate
LDs," for data pairs with 0 and 100%Z mortality.

C. QUALITY ASSURANGCE MEASURE

A signed Quality Assurance Statement and a signed Good Laboratory Practice
statement were included in the study report.

D. RESULTS AND STUDY AUTHOR'S CONCLUSIONS

Table 1 summarizes the incidence of mortality and percent mortality. The
time of death for animals that died during the study ranged from
approximately 1 hour following exposure up to 2 days.

Clinical signs of toxicity of minimal-to-moderate severity were observed
in all mice at each dose level except for the low-dose group (10-mg/kg
dose level). Clinical signs consisted of lethargy, digging and preening
movements, uncoordinated gait, splayed gait, salivation, piloerection,
rolling, increased activity, and difficult breathing. These signs had an
onset time ranging from 31 minutes to 3 hours and 34 minutes following
exposure and continued for a maximum of 4 days. The study author stated
that the observed clinical signs were in accordance with those of the

CS syndrome which is known from pyrethroids with an a-cyano-3-
phenoxybenzyl alcohol group.

Data for individual absolute body weights throughout the observation
period were provided. Absolute body weight means were calculated for each
dose group. The test material did not have an effect on body weight gain.

Gross necropsy data for individual animals were presented by sex, and dose
group.” For animals that died during the observation period, gross
findings were reported for the lungs (slightly distended), liver (slight
lobular pattern, mottled, pale), kidneys (mottled, slightly marbled,
pale), stomach (distended, filled with dark mucous), and gastrointestinal
tract (filled with dark mucous). No gross findings were

. lRosielic, A. B.,. J. M. Essigmann and G. N. Wogan. 1977. Rapid and accurate determination of the
median lethal dose (LDg,) and its error with small computer. J. Tox. and Environ. Health 3, 797-809 (1977).

ZPauluhn, J. 1983, Computer-aided estimation of the LDSD/LCSO‘ BAYER AG Report no. 11835, dated
G5/18/1983,

3Bliss, C.I. 1938. The determination of the dosage-mortality curve from small numbers. . J. Pharm,
Pharmacol. 11, 192-216.
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Table 1. Summary of the Incidence of Mortality and Percent Mortality
in Fasted Mice Orally Administered FCR 4545 Technical
(formulation in polyethylene glycol E 400)%

Dose Males Females
(mg/kg)

10 -0 0

25 9 .-

50 1 (20)® 1% (20)
71 3 (60) 0

100 3 (60) 1™ (10)
160 & (80) 3 (60)
200 -- 2 (40)
224 R 4 (80)
250 3 (60) 5 (100)
500 5 (100) 3% (60)

®Data extracted from Report number 98350, p. 14,

®Value in parentheses is the % mortality.

"Dose not used in calculating the LDs,

*"10 Animals in this group; all other groups have 5 animals.
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Guideline Series 81l-1: Acute oral toxicity

reported for animals that were sacrificed at the end of the study. No
microscopic examinations were performed on any of the animals.

Based on these results, the study author stated that FCR 4545 techmical
was moderately toxic to the mouse following acute oral administration.

LDge_Determination

The estimated acute oral LDs; for FCR 4545 technical formulatiom in fasted
mice was 91 mg/kg for males (95% confidence interval = 58-146 mg/kg) and
165 mg/kg for females (95% confidence interval = 137-200 mg/kg).
Mortality results of female mice iIn the 50- and 500-mg/kg dose group were
not included in the 1Dsy calculation for females.

REVIEWERS' COMMENTS

The title page of this study indicated that the data requirement for this
study was "EPA Guideline n/a."™ The correct EPA Guideline series iz 81-1.

Based on the mortality results, the estimated acute oral LDs, for FCR 4545
technical formulation in fasted mice was 91 mg/kg for males

(95% confidence interval 58-146 mg/kg) and 165 mg/kg for females

(95% confidence interval 137-200 mg/kg).
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DATA EVALUATION REPORT
STUDY TYPE: Special study: Sensory irritancy test

EPA_IDENTIFICATION NUMBERS

Tox. Chem, Number: 266E
MRID Number: 412057-06

P.C. Number: 128831
TEST MATERIAL: FCR 4345
SYNONYM: Cyfluthrin K+L
SPONSOR: Agricultural Chemicals Division; Mobay Corporation
STUDY NUMBER: T8027496

IESTING FACILITY: Bayer AG Institute of Toxicology, Friedrich-Ebert-Strasse
217-333, Federal Republic of Germany

IITLE OF REPORT: FCR 4545 (C.N. Cyfluthrin K+L Proposed) Study for Sensory
Irritant Potential in the Mouse (RD50 Determination)

AUTHOR: Dr. J. Pauluhn
STUDY GCOMPLETED: May 9, 1988
CONCLUSIONS : |
Rbsn (sensory effect): 37.24 mg/m®
NOEL: -2 mg/m’
Route: inhalation
Species: mouse

Strain: OF4
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Toxic SignsgfiExtreme difficulty in breathing was noted:in the mice

- exposed to a test vapor concentration of 93.7 mg/m’.
However, no mice showed signs of clinical toxicity &4 hours
after "termination of treatment.

CLASSIFICATION: Supplementary Data. Information presented in this study can
be used to set limits on experiments involving inhalation exposure to FCR

4545,

A,

MATERTIALS

1.

Test Material

Compound: FGCR 45345

Chemical name: Cyano(4-fluoro-3-phenoxyphenyl)methyl-3-(2,2,-
dichloroethenyl)-2,2-dimethylcyclopropanecarboxylate

Molecular formula: CjH;5C1,FNO,

‘Purity of material: 98% (Sponsor analysis)

Physical description: White powder

Receipt date: Not specified

Batch no.: 16001/87

Vehicle: 50% ethancl, 50% polyethylene glycol E 400

Storage conditions: The test material was stored at amblent
temperature in darkness.

Stability: The test material was guaranteed by the sponsor for the
duration of the study.

Physical properties: pH = 6.5

Controls

Materials: Vehicle (50% ethancl; 50% polyethylene glycol E 400)
Animals: Mice (4 males/group)

Test Animals

Species: SPF pure-bred mouse

Strain: OF4

Source: TIFFA CREDO, L'Arbresle, France

Receipt date: Not specified

Sex: Male

Number: Total number received not specified

Housing: 5 Animals/cage

Temperature: 22 : °C

Relative humidity: 50%

Lighting: 12-hour light/dark cycle

Air cyecle: 10 times/hour .

Age at exposure: 5-6 Weeks

Weight: Approximately 26-32 g (prior to exposure)

Feeding: Food (Altromin 1324 diet for rats and mice) and tap water
provided ad libitum

Assignment: Random
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Figure 1: inhalation chamber for aerosol testing

Spray soclution feed via a Braun infusion pump with 50 ml . .
ground glass jet

Compressed air (10 1 air/minute); pressure approx. 600 kPa
Two-component nozzle (Rhema Labortechnik Co.)

Baffle

Inhalation chamber

Mouse in exposure tube (converted to whole-body flow
plethysmograph) ,
Symmetrical radially-arranged air ocutlets

Cotton wool filter

Rotameter

Under-pressure system (vacuum pump)

Temperature and air humidity sensor (reference_

study)
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TEST PERFORMANCE

Inhalation Chambe

Four animals per group were individually exposed in Plexiglass® exposure
tubes (converted to whole-body flow plethysmograph) attached to a chamber
(Figure 1). This was done to ensure that exposure to the test atmospheres
was within the animal’s respective breathing zones (head and nose exposure
only). At the time of exposure, mice were placed in the plastic exposure
tubes under the influence of a light halothane anaesthetic in order to
minimize the stress involved in placing the animals in the exposure
chambers. Mice were adapted for approximately 30 minutes to the exposure
conditions; mice were considered adapted when the respiration frequency
exceeded ~200 inspirations/minute. Following adaptation, basal lung
parameters were measured for approximately 15 minutes, at which time the
mice were exposed to air only. After determining individual control
values, mice were exposed to the test material aerosol (7 concentrations)
or the vehicle control (50X ethanol, 50X polyethylene glycol E 400) for 45
minutes., A 10-15-minute recovery period followed exposure to the test
substance aerosol,

Dose Preparation/Generation of Test Atmosphere

Prior to the initiation of the study, the purity of the test compound was
determined to be 98%. The stability of the test substance was guaranteed
by the sponsor for the duration of the study; however, stabllity data were
not reported. The test aerosol was generated in a cylindrical inhalation
chamber equipped with a baffle. The ratio of inlet to outlet air was
selected so that 60-80% of the dynamic inlet air was extracted via an
aerosol filter (a cotton wool cylinder). A nozzle and condensed
compressed air (10 L/minute, dispersion pressure approximately 600 kPa)
were used to nebulize a constant 200-pL/minute flow rate of the test
solution, consisting of an appropriate amount of FCR 4545 dissolved in 50%
ethanol/50% polyethylene glycol E. '

Analvtical Determinations

Concentration of test spray in the test atmosphere was determined using
gas chromatography (EC detector) from air samples taken from the breathing
zone in the immediate vicinity of the test animals. Tubes filled with
Florisil were used to collect air samples after a steady state
concentration had been reached inside the exposure chamber. The mean
_analytical exposure concentrations were 0, 1.7, 5.0, 10.6, 22.8, 36.9,
49.7, and 93.8 mg/m® for Groups 1, 2, 3, 4, 5, 6, 7,.and 8, respectively.
Animals designated as controls (Group 1) were only exposed to the

vehicle -- ethanol/polyethylene glycol E. Nominal concentration of the
test spray was calculated from the quotient of the test article (mg)
nebulized into the baffle of the inhalation chamber and the total air
throughout the inhalation chamber (m®). The nominal concentrations of the
test material were 0, 10, 50, 100, 200, 350, 600, and 1000 mg/m® for
Groups 1, 2, '3, 4, 5, 6, 7, and 8, respectively.

3
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Chamber Mogité}ing

Approximately 30 exchanges per hour of the iphalation chamber air volume
were ensured as a result of the aerosol generation conditions. A humidity
sensor with a hygroscopic polymer as a dielectric was used to record
relative humidity in the inhalation chamber. Mean representative
temperature for the exposure chamber was 22-25°C and mean relative
humidity was approximately 30X. The mean intervals were a result of
random sampling. The frequency of temperature and relative humidity
recordings was not reported.

Particle Size Determinations

Particle size determinations were conducted with a TSI aerodymamic
particle sizer with an APS 3300 laser velocimeter. The APS 3300 measuring
apparatus was operated at two dilution levels in order to measure higher
test aerosol concentratioms. Characterization of particle distribution
was not conducted at the beginning of each test since each test
concentration had the same vehicle concentration. Also, particle analyses
. were not performed for test substances at nominal concentrations of 10,
50, and 200 mg/m®. The specific distribution of parameters was calculated
using a MaclIntosh computer program. The frequency of particle size
determinations was not reported. The mass median aerodynamic diameter
(MMAD) was calculated to be between 1.20 and 1.29 pm and the geometric
standard deviation of the particle size distribution was 1.35-1.41 pm.
Approximately 99% of the particles were £2 um.

Lung Function Tests

Prior to exposure, lung function tests were conducted on all animals.
These tests were performed in a whole-body flow plesthysmograph under
quasi-isobaric conditions. Air flows were measured from the pressure
difference across a 4 x 400-mesh wire gauze using a differential pressure
transducer mounted on the plesthysmograph wall. The functioning of the
plethysmograph, differential pressure transducer, and flow integrator
calibration were monitored regularly using a 0.4-mL calibration syringe.
The following lung parameters were individually determined: peak
expiratory flow, tidal volume, respiration rate, minute volume,
inspiration time, and expiration time.

Body Weights/Clinical Observations/Grosg Necropsies

The body weights of all mice were recorded prior to exposure and on days
1, 3, and 7 postexposure.

Animals that were observed for clinical signs of toxicity were observed
before exposure, after exposure, but not during exposure unless there were
clear signs of toxiecity (e.g., abnormal movements, spasms, severe
breathing distress). After exposure, animals were observed for clinical
signs of toxicity at hourly intervals, if necessary, with particular
attention to the following: '
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- gross appearance of eye and respiratory tract mucous
- membrane

- state of fur and grooming activity

- general ‘state of exposed skin and pinna

- respiration '

- cardiovascular parameters

- somato-motor system and behavior pattern (tremors,
convulsions, hypersalivation, dyspnea, diarrhea, lethargy,
sedation, and coma) "

- central nervous system and autonomic signs

Seven days after treatment, all animals were sacrificed with Evipan-
Natrium® (approximately 30-50 mg/mouse, i.p. administration) and were
subjected to a gross examination. The study report did not specify which
tissues were evaluated for gross findings.

RDso . Determination

In order to determine the RDsy, the minimum for the smoothed measured
respiratory rate (see Statistics section below) was calculated. Dose-
response analysis of data (relative frequency decrease [y] as a function
of concentration [x] = log,; (concentration)) was performed by the Least
Square Method in order to determine the dose producing a 50% deprsssion in
the rate of respiration (RDsy). The calculation of the RDs, was based on
the minimum value of the respiration frequency. The 95X confidence
interval (two-talled) was also calculated,.

Statistics and Dose-Response Curve Fitting

Increases in body weight were evaluated using analysis of variance
(ANOVA). A pairwise post hoc comparison was performed using Games and
Howell's modification of the Tukey-Kramer Significance Test for
significant differences in F-test values for ANOVA. Frequent gross
findings were evaluated using Fisher's pairwise test with a preceding RxC
Chi square test. Evaluation of lung parameter values was performed
utilizing an HP-ADVANGE-LINK program on an HP 3000 computer. Absolute
data on lung parameter values were smoothed using a polynomial of the 3%
degree regression model and then standardized to 100%.

RESULTS AND STUDY AUTHOR'’S CONCLUSIONS

Mortality

No mortalities were observed.

Clinical Signs

Groups 1, 2, and 3, at respective concentrations of 0, 1.7, and 5.0 mg/m?,
showed no treatment-related abnormal clinical signs. Mice exposed to 10.6
and 22.8 mg/m® of the test aerosol had a slightly slower respiration rate,
but were free of any signs of clinical toxicity 1-2 hours postexposure.

~ No clinical signs were reported for mice exposed to 36.9 mg/m® of the test

5
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substance. Mice exposed to 49.7 mg/m® of the test substance aerosol, had
a moderately slow respiration rate, and showed no signs of clinical
toxicity approximately 3 hours after exposure. Extreme difficulty in
breathing was noted i the mice exposed to a test vapor concentration of
93.7 mg/m®., However, no mice showed signs of clinical toxicity 4 hours
after termination of treatment. Individual animal data were not provided.

Body Weights

No statistically significant, treatment-related effects on body weight or
body weight gain were observed in any of the treatment groups during the
posttreatment observation period.

Lung Function Parameters

Based on a cubic polynomial regression model, the percentage decrease in
respiratory rate imn rats exposed to 1.7, 5.0, 10.6, 22.8, 36.9, 49.7, or
93.8 mg/m® aerosol was 9, 19, 28, 42, 40, 46, and 81, respectively.

RDsy Caleulation

The RDs; was estimated to be equal to 37.24 mg/m® air, with 95X% confidence
interval of 19.78-114.69 mg/m® air.

Gross Necropsy

The study author indicated that no gross lesions in any organs were noted
in the test and control groups. However, the study author did not
indicate which organs were examined.

QUALITY ASSURANCE MEASURE

A signed quality assurance statement was not provided,

A signed statement of data confidentiality, was signed and dated April 26,
1989,

A statement indicating that the study was not conducted in compliance with

the Good Laboratory Practice Standards of 40 CFR Part 160, was attached
and dated April 26, 1989.

REVIEWERS’ DISCUSSION

Although there are no guidelines concerning irritancy testing by
respiratory exposure, the design and conduct of the sensory irritancy test

6
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in mice, as well as determination of the RD;y value were acceptable,
However, the study author did not discuss the clinical signs observed in
animals exposed to 36.9 mg/m® aerosol. Also, the study author referred to
the test animals as "rats" rather than as mice on several occasions in the
study report. For comparative purposes, a graphic representation of
reflex bradypnea in a chemical possessing a severe irritant potential
(i.e., aliphatic isocyanate) was included in the study report. However,
the concentration of the positive control was not specified. Graphie
presentations showing flow/volume curves for mice exposed to the vehicle
and to 93.8 mg test material/m’® air were also provided.

Based on the results, FCR 4545 tested positive as a sensory irritant. The
study author considered the sensory irritation of FCR 4545 to be
relatively high; however, dose-response data and an RDy; for the positive
control were not provided for comparative purposes. A maximum depression
of respiratory rate of ~80% was achieved in this study. The study author
indicated there were no changes in lung functioning in terms of reflex
bradypnea; the decrease in respiratory rate was considered to be due to
slower breathing overall. The RD, was estimated by the study author to be
~2 mg FCR 4545/m®; this value was also considered by the study author to
be the NOEL. .

In summary, FCR 4545 is a sensory irritant in mice following inhalation
exposure.
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A.

MATERIALS

1. Test Material

Test Material: FCR 4545 (technical grade) formulated with CremOphor
EL in demineralized water (2X v/v)

Chemical name: Cyano-(4-fluoro-3-phenoxyphenyl)-methyl-3-(2,2-
dichloroethenyl)-2,2-dimethylcyclopropanecarboxylate

Purity of material: 98.5% (Sponsor analysis)

Physical description: Not reported.

Batch no.: 16002/84

Storage conditions: Not reported.

Vehicle: Cremophor EL in demineralized water

Stability: MNot reported.

2. Controls

Materials: None used
Animals: None used

3. Test Animals

Species: Hen (Gallus domesticus)

Strain: White (laying) Leghorn

Source: Brinkschulte, Senden

Receipt date: Not specified

Sex: Female

Number: 5 Hens

Housing: Individual

Age at exposure: 7-10 months

Weight: 1.75 kg-1.98kg (prior to dosing)

Acclimation: For a minimum of 1 week.

Feeding: Feed (LA Eierblitz sole feed for laying hens) and tap water,
provided ad libitum

Assignment: Random

TEST PERFORMANCE

Dose Procedure

Five hens were orally administered a single dose of 5000 mg/kg of FCR 4545
formulation by stomach tube, The volume administered was 20 mL/kg body
weight. Hens were not fasted prior to dosing. Hens were observed 21 days

~ following exposure.

Body Weights/Clinical Ohservations/Gross Necropsies

Body weights of all animals were recorded before administration of the
test substance solution, and once weekly thereafter for the remainder of
the study. The animals were observed for clinical signs of toxicity
several times on the day of test material administration, and once daily
thereafter for the remainder of the study. At the end of the observation

2
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period, all animals were sacrificed with Evipan®, and were dissected and
subjected to a gross necropsy. The study report did not indicate if the
animals received a complete necropsy.

LDso Determination
An LD, was not calculated since there were no mortalities.
RESULTS AND STUDY AUTHOR’S CONCLUSIONS

Moxtality

No mortality was observed in the 5 chickens dosed with FCR 4545,

Clinical Signs

There were no clinical signs of toxicity.

Body Weights

" There were no significant variations in body weight for any of the animals
tested,

LDsy Determination

The LDs;; was determined to be >5000 mg/kg, since no mortalities were
observed at this dose level.

Gross Necropsy
No treatment-induced gross effects were noted.
QUALITY ASSURANCE MEASURE

A Good Laboratory Practice compliance statement was signed and dated
August 28, 1989,

REVIEWERS' COMMENTS

This study was conducted according to OECD Guidelines, and is acceptable
for an acute oral study in chickens. Based on the results presented, the
acute oral LDs; in chickens is >5000 mg/kg body weight. There were no
signs of toxicity. The homogeneity of the test material in the dosing
solution was not determined.
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DATA EVALUATION REPORT

STUDY TYPE: Guideline series 81-3: Acute inhalation toxicity in rats

EPA IDENTIFICATION NUMBERS
Tox. Chem., Number: 266E

MRID Number: 412057-01
PC Number: 128831

TEST MATERIAL: FCR 4545
SYNONYMS: Cyfluthrin; cyfluthrin K+L (proposed)
SPONSOR: Mobay Corporation

STUDY NUMBERS: T 6027719 (aerosol)
T 6027728 (dust)

TESTING FACILITY: Bayer AG, Institute of Toxicology, Friedrich-Ebert-Strasse
217-333, Federal Republic of Germany

TITLE OF REPORT: FCR 4545 (c.n. cyfluthrin K+L proposed): Studies for Acute
Inhalation Toxicity to Rats

AUTHOR: J. Pauluhn

STUDY COMPLETED: July 18, 1988

CONCLUSTONS : 1Csy =~ 81-82 mg/m® (aerosol)
Toxic signs: reduced motility, tonic extension spasms,
bradypnea, reduced reflexes, pileoerection,
o - ungroomed coats, rolling movements
Concentration levels: 53.4, 80.5, 82.2, and 96.7 mg/m®
Route: head and nose inhalation
Strain: Wistar (Bor:WISW (SPF-Cpb)) rats
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LCso = 532 mg/m (dust) :
Toxl¢ signs: tonic extension spasm, rolling, dyspnea, slowed
. reflexes, reddened nose, nasal bleeding, and
: ) staggering gait
Concentration levels: 212, 417, 497, 640, and 867 mg/m®
Route: head and nose inhalation

Strain: Wistar (Bor:WISW (SPF-Cpb)) rats

CLASSIFICATION: Acceptable. This study did not satisfy the following
Guideline Series 81-3 requirements for an acute inhalation study In rats: the
percentage of oxygen in the test atmosphere during exposure was not reported;
the time of sampling for measurement of particle size was not clearly
reported; it was not reported whether the chamber concentration was
equilibrated prior to the 4-hour exposures; and the relative humidity (10X)
was out of range (40-60%). However, the study is acceptable and conclusions
can be drawn from the data.

TOXICITY CATEGORY: Aerosol: —Sufdomgen TL
Dust: II'\\}&M\;—Bﬁ:

A. MATERIALS
1. Test Material

Test material: FCR 4545 oreCyfluthrin

Chemical name: «-Cyano-(4-fluoro-3-phenoxy-phenyl)-methyl-3-(2,2-
dichloroethenyl)-2,2-dimethyleyclopropanecarboxylate

Purity: 97.9% (Sponsor analysis; data not shown)

Physical description: Solid white powder

Lot number: 16001/87 :

Storage conditions: Room temperature; in darkness

Stability: Confirmed for the duration of the studies (Spomsor
analysis; data not shown)

Vehicle: Polyethylene glycol E 400/ethanol mixture (1l:1) (for aerosol
only)

2. Controls

Animals: 1/Sex (aerosol studies only)
Test substance: Polyethylene glycol E &OO/ethanol mixture (1:1)
(vehicle)

3. Test Animals

Species: Rats

Strain: Wistar (Bor:WISW (SPF-Cpb))

Source: Versuchstierzucht Winkelmann, Borchen, Kreis Paderborn

Sex: Male and female

Numbers: 5/Dose/sex

Housing: 5/Cage

Climatic conditions: Temperature = 22:2°C; relative humidity = 50%;
12-hour light/dark cycle; air exchange rate =
10 times/hour

2
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Acclimation: At least 5 days

Age: Young adult

Weight: 160-210 g

Feeding: Feed (Altromin® 1324) and water provided ad 1libitum
Selection: Randomization

4. Exposu

Route of administration: Inhalation (head and nose only)
Concentrations: 53.4, 80.5, 82.2, and 96.7 mg/m® (aerosocl)
212, 417, 497, 640, and 867 mg/m’® (dust)

TEST PERFORMANCE
Inhalation Chamber

Inhalation studies were performed for the aerosol and dust forms of the
test substance. The animals were confined separately in Plexiglass tubes
that allowed maximum head and nose exposure and reduced whole body
exposure. A commercially avallable exposure chamber was used {(Rhema
Labortechnik Co., D-6238 Hofheim, AM Stegskreuz 2) with the following
dimensions: 30 cm (diameter) x 28 cm (height) and a volume of 20 liters.
A diagram of the exposure chamber is shown on page 16 of the CBI study.
Twenty rats, each in an exposure tube, can be simultaneously exposed in
this chamber. It was not specified how many were exposed simultaneously
for this study, but 5 animals/sex/dose were tested.

Generation of Test Atmosphere

A polyethylene glycol E 400/ethanol mixture (1:1) was used as a vehicle
for aerosol exposures. No vehicle was needed for exposures to the dust
form of the test substance. Compressed air was used to deliver 100 pl of
the FCR 4545-vehicle solution to the baffle chamber at a rate of

10 L/minute. The aerosol was generated in the baffle chamber and was
subsequently delivered to the inhalation chamber at a rate of 30 air
exchanges per hour. Using a Bayer dust generator, the powder form of the
test substance was delivered to the inhalation chamber as a uniform
mixture of dust and air (20-30 L/minute) every 4-19 seconds. Exposure was
continuous due to the slow rate in which the dust settles in the chamber.

Analytical Determinations

Concentrations of aerosol and dust were measured by gas chromatography
(with an EC detector) from samples taken near the breathing zone of the
_animals prior to and twice during each exposure. The mean (2 samples)
concentration of FCR 4545 (98% pure) aerosol in the test atmosphere was
determined to be 53.4, 80.5, 82.2, and 96.7 mg/m® for the respective
nominal concentrations of 500, 700, 850, and 1000 mg/m®. Nominal
concentrations were measured as the quotient of the test compound (mg)
sprayed into the baffle chamber on the inhalation chamber and the total
air throughput per inhalation chamber (m®). The mean (3 samples)
concentration of FCR 4545 (98% pure) dust in the test atmosphere was
determined to be 212, 417, 497, 640, and 867 mg/m’. Nominal
concentrations could not be calculated for dust exposures because the

3
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i
- 610293
amount of test powder consumed during exposure could not be determined by
weighing.

Air flows were continﬁously monitored using a rotameter. The temperature
and humidity in the inhalation chamber were monitored every 10 minutes.
The mean temperatures during aerosol and dust exposures were 23°C and
22°C, respectively. The mean relative humidity during aerosol exposure
was 10X and the mean relative humidities during dust exposures varied from
34% to 46X for exposure groups 2-6. Oxygen availability to the animals
during exposure was not reported.

Particle Sizg Determinations

Particle-size distribution for aeroscl exposures was determined using an
aerodynamic particle sizer with Laser Velocimeter (TSI-APS 3300).
Particle-size distribution for dust exposures was determined using an
Anderson cascade impactor. Particle-size distribution was measured for
each concentration of FCR 4545 as either aerosol or dust. However, it is
not clear whether air samples were taken to measure particle size during
exposure otr at some other time. The mean mass median aerodynamic diameter
(MMAD) was reported to be 1.3 pm for aerosols (geometric standard
deviation of 1.4), and ranged from 1.31 pm to 1.45 pm. The mean MMAD was
reported to be 4.5 pm for dusts {(geometric standard deviation of 1.7), and
ranged from 4.16 pym to 4,69 pm. The percent of respirable particles

(<5 pm) was reported to be 100X for aerosols and ranged from 55X to 64%
for dusts, The graphical data (CBI Appendix 13, pp. 42-55) indicate that
the percent of respirable particles that are <2 um are 99-100% for
aerosols and <10% for dusts.

Body Weights/Clinical Observations/Gross Necropsy

Animals were exposed to aerosol or dust for 4 hours, followed by a l4-day
observation period. It was not reported whether the chamber was
equilibrated to the appropriate concentration (a 6-minute process
according to the study author) prior to the 4-hour exposure period.

- Animals were weighed prior to treatment and then on days 3, 7, and 14 of
observation. Animals were observed for mortality and clinical signs
several times on the day of exposure, but not during exposure (unless
effects could be readily seen while the animals were confined to the
tubes), on weekends, and on days 1, 2, 3, 7, and 14 of observation.
Necropsies were performed on all animals. Abnormalities were described
and reported.

RESULTS AND . STUDY AUTHOR'S CONCLUSIONS

Mortality data are summarized in Table 1. A concentration-response
relationship for mortality was observed following exposures to FCR 4545
aerosol or dust for 4 hours or less. The mortality incidences were as
follows: 1, 4, 4, and 10 of the 10 rats/dose died from exposures to 53.4,
80.5, 82.2, and 96.7 mg/m® aerosol, respectively; 2, 4, 7, and 10 of the
10 rats/dose died from exposures to 417, 497, 640, and 867 mg/m® dust,
respectively. No deaths occurred following exposure to 212 mg/m® dust.
Based on these results, the acute inhalation LCg, values of FCR 4545 in
rats are 82 mg/m® for males exposed to aerosol; 81 mg/m® for females

4
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Table 1. Mortality Data for Rats Exposed to FCR 4545 Aerosol
and Dust by Inhalatiom, ‘

s

Concentration Males Females

(mg/m) Incidence of Time of Incidence of Time of

Mortality/Total Death Mortality/Total Death
Number Exposed (hours) Number Exposed © (hours)
Aeroso]

0.0 0/5 NA 0/5 NA
53.4 0/5 NA 1/5 < 4
80.5" | 1/5 , <4 3/5 <4
82.2 | 2/5 < 4 2/5 < 4
96.7 5/5 : < 4 5/5 < &

Dust
¢ 0/10 NA 0/10 NA
212 0/5 NAa 0/5 NA
417 Q/5 NA S 2/5 24
497 3/5 ' 24 1/5 ' 24
640 3/5 < 24 4/5 24-96
867 5/5 < 2% 575 < 2%

NA = Not applicable.
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exposed to aerosol; and 532 mg/m® for male and females exposed to dust.
Aerosol exposure induced death more rapidly than exposure to dust.

Symptoms were observed in all animals in each exposure group, following
both aerosol and dust exposures, except for the high concentration-
groupsl; no symptoms occurred in any of the control animals. In general,
symptoms were slight to moderate. However, in some animals, rolling and
dyspnea were severe following aerosol or dust exposures; and slowed
reflexes, reduced motility, and reddened noses were severe in some animals
exposed to dust,

Animals exposed to 53.4, 80.5, and 82.2 mg/m® of FCR 4545 aerosol
exhibited reduced motility, tonic extension spasms, bradypnea, reduced
reflexes, piloerection, and ungroomed coats. In addition, rats exposed to
80.5 and 82.2 mg/m® aerosol exhibited rolling movements.

There are some discrepancies between symptoms reported by the study author
(pp. 31 and 32) and those shown in the data summaries. Specifically, the
data summaries show that slowed respiration, chromodacryorrhea, and nasal
bleeding were only induced in the low-concentration group (CBI Appendix
13, pp. 59, 63, and 64). This is in disagreement with the study author'’s
report that each of these effects occurred from exposures to 53.4-82.2
mg/m® (pp. 31-32). Chromodacryerrhea and nasal bleeding did not occur in
males exposed to levels >53.4 mg/m®, according to the summaries of male
data; no summaries of female data were reported for these effects. The
author'’s conclusions regarding chromodacryorrhea and nasal bleeding would
be correct if these effects occurred only in the females of all three
exposure groups and the female data were inadvertently omitted,

The study author also reported (p. 20) that no apparent effects were noted
as a result of the low humidity level during aerosol exposures. Also, on
page 61 of the study, (reduced) motility was incorrectly written as
mortality,

There are also some discrepancies between the symptoms reported by the
study author (pp. 33-34) and those shown in the data summaries (CBI
Appendix 13, pp. 70-80)% for animals exposed to dust. First, the author
reported that all animals exposed to 867 mg/m® (high-dose group) FCR 4545
dust, died during exposure, and therefore, no observations were made on
these animals!. However, the data summaries indicate that 2 males and

3 females from the high-concentration group survived exposure and died by
the following day. Tonic extension spasm, rolling, dyspnea, slowed
reflexes, reddened nose, nasal bleeding, and staggering gait were reported
in the data summaries to have occurred in animals of this group. Another
discrepancy -is that dyspnea was reported for animals exposed to 212 mg/m®

1 It was not possible Lo assess symptoms in the animals exposed to 96.7 mg/m? aerosol or some animals

exposed to 867 mg/m3 dust since they died during exposure; assessments were difficult to make while animals
were in the exposure tubes.

2 For effects-thab wore not translated in the study (bauchlage, atmung erschwert, and gang

taumelnd) a German dictionary was used (Langenscheidt's German-English Dictionary; Pocket Books (Publ.), RY.
1970). From this socurce, it was concluded that bauchlage, which refers to the stomach, meant "prostration
on the stomach” (p. 34 of the study); atoung erschwert, or "breathing aggravated”, meant respiratory
distress; and gang taumelnd, or "staggering movement" meant staggering gait,
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dust; however, this is not evident in the data summaries (CBI Appendix 13,
pp. 71 and 76). Ungroomed coats and staggering galt did not occur,
according to the data summaries, in the animals exposed to 640 mg/m® dust
(CBI Appendix 13, pp.'73, 74, 79, and 80), as was reported in the text.
Also, respiratory distress occurred in animals exposed to 417 mg/m* dust
(CBI Appendix 13, pp. 72 and 78), but this was not noted in the text.

The majority of the clinical effects, either from aerosol or dust
exposures, subsided by 1 day following exposure; some effects were
apparent in a few animals for 2~3 days after exposure.

Only male rats exposed to 212 and 640 mg/m® dust had slight decreases in
mean body weights when compared to the controls. Also, females exposed to
640 mg/m® dust had a large decrease in body weight gain compared to the
controls, This latter effect was considered to be clinically significant
by the study author.

In animals that died from exposure to aerosol, several treatment-related
lesions were detected: distended lung, with edema and a hepatoid
appearance; pale liver with lobulation; pale kidneys, and reddened
gastrointestinal traect, In animals that died from exposure to dust,
treatment-related lesions were identical to those noted in the animals
that died from aeroscl exposure except that no kidney effects were
detected and the gastreointestinal tract contained yellowish to bleoody
mucous in addition to its red appearance. No lesions were detected In the
remaining animals exposed to either aerosol or dust that were sacrificed
after the l4-day observation period.

QUALITY ASSURANCE MEASURE

A signed Quality Assurance Statement dated April 7, 1988 was presented. A
Good Laboratory Practice compliance statement was also included.

REVIEWERS' COMMENTS

This study was classified as Acceptable. According to Guideline Series
81-3, the study contains the following deficiencies: 1) the oxygen levels
available to the animals during exposure were not reported: 2) it is not
clear whether the particle sizes of the aerosol and dust were tested
during exposure or at some other time; 3) it was not reported whether the
chamber concentration was equilibrated prior to the 4-hour exposures; and
4) the relative humidity (10%) was out of range (40-60%). The reviewers
also noted that there were some discrepancies between what the study

author reported in the text and whdt was shown by the data summaries.

The reviewers agree with the study author that acute inhalation of the
aerosol of FCR 4545 induces respiratory and nervous system effects at
concentrations of 53.4-96.7 mg/m®. Similar effects were noted in animals
exposed to FCR 4545 dust at levels of 417-867 mg/m® and, to a lesser
extent, at levels of 212 mg/m®. In addition, the aerosol induced kidney
lesions and both the dust and aerosol of FCR 4545 induced lung, liver, and
gastrointestinal lesions in animals that died during or shortly after.

~exposure. Based on the data in this study, acute 4-hour inhalation LCg

7
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values of 81-82 mg/m® and 532 mg/m®, for FCR 4545 aerosol and dust,
respectively, were calculated.

Despite its deviations'from the guidelines and several discrepancies in
the reporting of the data, which may be the result of errors in
translation, the conduct and design of the study is acceptable and the
data clearly demonstrate neurotoxic and respiratory effects under the

, exposure conditions of the study. As the study author notes, cyfluthrin
is and behaves typically of a pyrethroid; it induces rapidly reversible
and non-specific central nervous effects (i.e., rolling movements, tonic
extension spasms, reflex bradypnea).

% The diserponcos do mdd i) The iy, dacecled Do
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F. APPENDIX

CBI Study: Figure 1, Schematic of Inhalation Exposure System, p. 16
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Reviewed by: John C. Redden, Toxicologist 6252%,234;_.2Q/L//ﬁ

Section IXII, Tox. Branch I . '
Secondary reviewer: Henry Spencer, Toxicologist @vﬁf LIQ?*
Section VI, Tox. Branch (TS-769C) : |

DATA EVALUATION REPORT
STUDY TYPE: Range-Finding Test for Toxicity to Dog
GUIDELINE: N/A

TOX. CHEM NQ: 266E
MRID NO.: 412441-15

TEST MATERTAL: Cyfluthrin
STUDY NUMBER: 95606

SPONSOR: Mobay Corporation

TESTING FACILITY: Bayer Ag
Institute of Toxicology

Federal Republic of Germany

TITLE OF REPORT: FCR 4545 Range-Finding Test for Acute Toxicity
to the Dog.

AUTHOR(S)Y: E. wvon Keutz

REPORT ISSUED: August 14, 1985

CONCTLUSTON:

The oral doses were 2500 mg/kg body weight and 5000 mg/kg body
weight. Clinical signs, for 2500 mg FCR 4545 oral
administration, included vomiting, foam on muzzles, loose faeces.
Clinical signs, for 5000 mg FCR 4545 oral administration,
included increased salivation, foam on muzzles, and vomiting.
The oral doses in this study were not lethal in dogs. However,
the emetic effect of the compound make it difficult to determine
the actual dose. A Lethal Dose could not be determined for this
reason.

The intravenous dose was approximately 0.9 ml/kg body weight
males and approximately 1.3 ml/kg body weight females. Clinical
signs, for intravenous injection, included laying on their sides,
convulsions of the extremities, impaired respiration, foam on
muzzles, and howling, which was attributed to pain. The female
died after 40 minutes. A Lethal Dose in one female dog, for
intravenous administration, is 5.0 mg/kg body weight.

" Core Classification: supplementary. This type of study is not
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addressed in 40 CFR.

QUALITY ASSURANCE: A statement signed and dated August 30, 1989
was present and stated: "This study was not conducted in
compliance with the Good Laboratory Practice Standards of 40 CFR
Part 160 (FIFRA) or with the ORCD Principles of Good Laboratory
Practice, C(81) 30 (Final) Annex 2 (Paris, May, 1981)."

MATERIALS:

1. Tegt compound: a-cyano(4-fluro-3-phenoxy-phenyl)methyl-3-
(2,2-dichloroethenyl) -2, 2-dimethylcyclopropanecarboxylate; FCR
4545 batch 16002/84; Purity=98.5% (sum of isomers).

2. Test animals: Species: Dog; Strain: Bor:Beagle; Age: 10 to
33 months; Weight: 7.9 to 14.5; Source: F. Winkelmann, D-4799
Borchen. N

METHODS:

1. Animal Assignment: There was 1 male and 1 female in each
group. Animals were housed individually. Animals were on a 12
hour light/dark cycle. Room temperature was between 20: and 23-
C. Humidity was between 40% and 60%. The diet was Ssniff whole
diet, Ssniff Versuchstierdiaeten GmbH, D-4770 Soest. Each dog
received approximately 350 grams of feed. Tap water was
available ad libitum.

2. Test Substance Administration: The compound was administered
by the oral route and the intravenous route. The compound was
suspended at 20% in 0.5% tylose solution. Volumes were 12.5
ml/kg body weight (2500 mg/kg body weight) and 25 ml/kg body
weight (5000 mg/kg body weight). The solution was administered
by stomach tube before the morning feeding. For intravenous
administration the compound was dissolved at 0.4% in Lutrol. The
dose was approximately 0.9 ml/kg body weight males and
‘approximately 1.3 ml/kg body weight females. The injection site
was the vena jugularis.

3. Observations: All animals were observed, for clinical signs,
daily before compound administration and for up to fourteen days
after administration. Food consumption was done daily, and body
weights were determined at seven day intervals. All animals,
rather moribund, found dead, or sacrificed were grossly
dissected. :

RESUILTS:

Clinical signs, for 5000 mg FCR 4545 oral administration,
included increased salivation, foam on muzzles, and vomiting.
These signs persisted for up to five hours after oral
administration. The female vomited one time during the fourteen
day post observation period. The female did not finish the food

149



during the first three days post treatment, whereas ‘the male ate
all his food during the 14 day post observation period. Body
weights (Table 1) remained constant during the post observation
period.

Clinical signs, for 2500 mg FCR 4545 oral administration,
included vomiting, foam on muzzles, loose faeces. Both dogs
vomited on the day after administration of the compound, but were
otherwise normal for the post observation period. The male
consistently ate all his food. The female left food and lost
weight during the first week (Table 1).

Table 1: Body Weights for Beagle Dogs Exposed by the Oral Route

Dose Dog Number/Sex Body Weights (kqg) Amount administered
mg/kag 0 weeks 1 weeks 2 weeks ml/animal

5000 P451 Male 10.7 10.7 10.6 267.5

5000 P630 Female 9.7 8.7 9.7 242.5

2500 P373 Male B.6 8.2 8.5 107.5

2500 P276 Fenmale 7.9 7.5 7.5 ag8.7

The oral doses in this study is not lethal in dogs. However, the
emetic effect of the compound make it difficult to determine the

actual dose. A oral Lethal dose could not be determined for this
reason.

Table 2: Summary of Results after Intravenous Administration of
FCR _4545_to Beagle Dogs

Dose Dog Number/Sex Body Weights (kg) Amount administered
mg/kg 0 weeks 1 weeks 2 weeks ml/animal

3.6%% 0 59 Male 14.5 13.8 13.7 13

5.1*% N 530 Female 11.7 + + 15%%

** Due to convulsions both doses had to be stopped early. The
male received a dose of 3.6 mg/kg body weight, and the female
received 5.1 mg/kg body weight.

+ Animal died.

Both animals began to have convulsions during the admlnlstratlon
of this compound. Clinical 51gns included laying on their sides,
convulsions of the extremities, impaired resplratlon, foam on
muzzles, and howling, which was attributed to pain. The female
died after 40 minutes. Necropsy did not reveal any unusual
findings. 1In the male the convulsions continued for 1 hour and
45 minutes. The male appeared to be weak and to have swollen
lips on the day following treatment. During the rest of the
observation period the animal appeared normal. Although, the
malg gte all his food he lost 0.9 kg during the post treatment
period.
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A intravenous lethal dose in 1 female dog was 5.0 mg/kyg body
weight. .

DISCUSSION

This study is not addressed by the 40 CFR. In addition this
study was not performed in accordance with Good Laboratory
Practices. It is Core graded as supplementary and cannot be
upgraded.

are.
The oral doses in this study 48 not lethal in dogs. However, the .
emetic effect of the compound make it difficult to determine the
actual dose. An oral lethal dose could not be determined for
this reason.

A lethal dose value for intravenous administration, based on
death in the one female tested, is 5.0 mg/kg body weight.
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EPA Reviewer: William B, Greear. MP.H.. DABT, L )00w. 8. Do

Review Section IV, Toxicology Branch I/HED Signature
' . STY a2

Date

Acting EPA Section Head: Kare
Review Section I1I, Toxicology Branch iI/HED

Date / /

DATA EVALUATION REPORT
STUDY TYPE: Acute intraperitoneal toxicity in mice

EPA IDENTIFICATTON NUMBERS:

Tox. Chem., Number: 266E
MRID Number: 412441-14
PC Number: 128831

TEST MATERTAL: FCR 4545
FCR 1272

SYNONYMS: Cyfluthrin
SPONSOR: Mobay Corporation

STUDY NUMBER: FCR 4545 - T 3027130
FCR 1272 - T 1027129

IESTING FACILITY: Bayer AG, Institute of Toxicology, Friedrich-Ebert-Strasse
217-333, D-5600 Wuppertal 1, Federal Republic of Germany

IITLE OF REPORT: FCR 4545, FCR 1272: Study of the Acute Intraperitoneal
Toxicity to Mice (Formulation in Polyethylene Glycol E 400)

AUTHOR: F. Kroetlinger
STUDY COMPLETED: November 25, 1988

CONCLUSIONS : Chemical: FCR 4545
. - L:Dso = 18.0 mg/kg
Toxic signs: reduced activity, lethargy, uncoordinated gait,
dyspnea, splayed gait, rolling
Dose levels: 10.0, 16.0, 17.0, 18.0, 20.0, 25.0, 100.0 mg/kg
Route: intraperitoneal injection
Strain: Bor:NMRI (3PF-Han) mice

Chemical: FCR 1272

LDsp = 63.0 mg/kg
Toxic signs: reduced activity, lethargy, uncoordinated gait,
dyspnea, splayed gait, rolling
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Dose levels: 1.0, 10.0, 25.0, 40.0, 50.0, 63. 0 71.0, and

- 100.0 mg/kg
Route! intraperitoneal injection

Strain: Bor:NMRI (SPF-Han) mice

CLASSIFICATION: Supplementary Data. The study provides supplemental
information regarding the acute toxicity of the test material following
intraperitoneal exposure.

TOXICITY CATEGORY: Not applicable.

A, MATERIALS
1. Iest Materials

a) Test material: FCR 4545 (technical) or Cyfluthrin;
(formulated in polyethylene glycol E 400)
Chemical name: Cyano-{4-£fluoro-3-phenoxy-phenyl)-methyl-3-
(2,2-dichloroethenyl)-2,2-dimethylcyclopropanecarboxylate

Enantiomer distribution: I 0.3%
II 35.8%
IIT Q.7%
IV 63.2%

Purity: 98.0% (Sponsor analysis)
Physical description: Solid white powder; odorless
Lot number: 16001/87
Storage conditions: Room temperature (24-28°C; without light)
Stability: Tested over a 24-hour period for 0.01% and
50% solutions. The content of the active Ingredient in the
0.01% solution was reduced by 4% and in the 50X solution
it was reduced by 1% over the 24-hour time period.
Homogeneity: Homogeneity was maintained for the 0.01% (range of
111-114% of nominal) and 2.038% (range of 92-102% of nominal)
solutions.

b) Test material: FCR 1272 (technical)
(formulated in polyethylene glycol E 400)
Chemical name: Cyano-(4-fluorc-3-phenoxy-phenyl)-methyl-3-
(2,2-dichloroethenyl)-2,2-dimethylcyclopropanecarboxylate
Enantiomer distribution: I 24, 7%

IT 19.4%
III 33.5%
v 22.4%

Purity: 95 5% (Sponsor analysis)
Physical description: Brownish, syrup-like solid; odorless
Lot number: 233 690 489 = 3757
Storage conditions: Room temperature (24-28°C; without light)
Stability: Tested over a 24-hour period for 0.02% and
80% solutions. The content of the active ingredient in the
0.02% solution was not reduced over 24 hours; that of the
80% solution was reduced by 2% in this time period.
Homogeneity: Homogeneity was maintained for the 0.02% (range of

2
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90-98% of nominal) and 75.64% (range of 104-106% of nominal)
solutions.

Controls

Animals: Used for pathological examination (treatment of controls was
not described); for body weight, baseline values were used as
controls

Test substance: None used

Test Animals

Species: Mice
Strain: Bor:NMRI (SPF-Han)
Sex: Male
Source: Winkelmann, Borchen, Paderborn district, FRG
Receipt date: Not reported
Numbers: 5/dose
Housing: 20/cage during acclimation; individually during the study
period .
Climatic conditions: Temperature = 23:2°C; relative humidity = 50%;
12-hour light/dark cycle; air exchange rate =
10 times/hour
Acclimation: At least 7 days
Age: 6-8 Weeks (FCR 4545); 5-8 weeks (FCR 1272)
Weight: 33-39 g (FCR 4545); 31-39 g (FCR 1272)
Feeding: Feed (Altromin® 1324) and water provided ad libjitup
Selection: Only healthy asnimals were chosen; random selection was
used for dose group assignments; some assignments were based on body
weights

Exposure

Route of administration: intraperitoneal (i.p.) injection
Dose level: 5 ml/kpg of body weight;

FCR 4545: 10.0, 16.0, 17.0, 18.0, 20.0, 25.0, and
100.0 mp/kg

FCR 1272: 1.0, 10.0, 25.0, 40.0, 50.0, 63.0, 71.0, and
100.0 mg/kg (FCR 1272)

. ' TEST PERFORMANGCE

The test materials were formulated in polyethylene glycol E 400
immediately prior to administration (percent solution not specified).
Animals were assigned to dose groups by tables of random numbers and/or on
a body weight basis. Animals were fed prior to dosing with a single
intraperitoneal injection of the test substance. LD50 values, based upon
the median lethal dose, were calculated by computer (HP 3000) using the
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method of Bliss!:Z, For statistical analyses, the slope and confidence
intervals for the mortality data were used when data were available for
more than 2 dose groups. If there were only 2 dose groups with data
(i.e., 0% and 100X mortalities), LD50 values were estimated.

Various doses were administered to determine the LD50 and establish the
maximum tolerated dose at which no toxic signs occurred. Clinical
observations (for appearance and behavior) were conducted several times on
the day of exposure and once per day thereafter (excluding weekends and
holidays). Body weights were measured prior to exposure and once per week
postexposure. Following a l4-day observation perlod and sacrifice or
death during the study, mice were examined for gross pathological effects.

C. RESULTS AND STUDY AUTHOR'S GOMCLUSIONS
1. FCR 4545

Tabular individual body weight and pathological data were shown for male
mice. Mortality data and clinical observations were tabulated for each
dosage group. The LD530 was calculated to be 18.0 mg/kg for male mice
based on exposures of 10.0-100.0 mg/kg FCR 4545 using 5 animals/dose. The
mortality data are summarized in Table 1. The incidences of mortality
were 1, 3, 5, 4, and 5 for the 5 animals/dose that were exposed to 17.0,
18.0, 20.0, 25.0, and 100.0, respectively, The time of death ranged from:
0.9 to 1.7 hours. No mice died from exposure to 10.0 or 16.0 mg/kg.

Animals in each dose group showed clinical signs following exposures to
FCR 4545. All of the effects were minimal to moderate in severity and
subsided by day 2 postexposure. Clinical signs observed in all exposure
groups were reduced activity and uncoordinated gait. Lethargy and dyspnea
occurred in all groups except for the 18.0- and 16.0-mg/kg groups,
respectively. Splayed gait appeared in all groups except for the
10,0-mg/kg group. Rolling was noted ir groups exposed from 18.0 mg/kg to
100.0 mg/kg. Sporadic convulsions, spasmodic state, and tachypnea were
each noted in only 1 group (10.0, 17.0, and 25.0 mg/kg, respectively) and
therefore, may not be treatment related.

No treatment-related effects on body weight were noted in any of the
animals,

In mice that died within 14 days following exposure, gross pathology

examination revealed pale livers in 1-3 animals/dose exposed to 16.0 mg/kg
- to 25.0 mg/kg; and pale kidneys in 1-2 animals/dose exposed from.

17.0 mg/kg to 100.0 mg/kg, with the exception of animals exposed to 20.0

mg/kg. Distended lungs, pale spleen, and reddened renal pelvis were only

noted in 1 animal from the 17.0- or 25.0-mg/kg groups. In mice that were

sacrificed after 14 days, no treatment-related effects were noted. In 1

1 Bliss, C.I. The calculation of the dosage-mortality curve. Am. Appl. Biol, 22:134, 1935.

2 Bliss, C.I. The datermination of the dosage-mortality curve from small numbers. Q.J. Pharm.
Pharmaceal. 11:192-216, 1938. .
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N | 010293
Table'l. Mortality Data for Mice Exposed to FCR 4545 and 1272
" by Intraperitoneal Injection

K

Concentration (mg/kg) Incidence of Mortality/ Time of Death
Total Number Exposed (hours)
FCR 4545
10.0 o/5s NA
16.0 0/5 NA
17.0 1/5 1.5
18.0 /5 0.9-1.2
20.0 5/5 1.1-1.7
25.0 4/5 1.4-1.6
100.0 5/5 1.0-1.6
FCR 1272
1.0 0/5 NA
10.0 0/5 NA
25.0 0/5 NA
40.0 1/5 0.6
50.0 2/5 - 1.8
63.0 1/5 1.5
71.0 3/5 2.9
100.0 5/5 1.5-24

NA = Not applicable.
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In 1 animal, dark red zones in the lung occurred which was not considered
to be treatment related by the study author. No effects were noted in the
untreated controls.

The observed clinical signs were considered to be treatment-related by the
study author. Under the conditions of the study, FCR 4545 was identified
to be mildly toxic, based upon an LD50 of 18.0 mg/kg in mice.

2. FCR 1272

Tabular individual body weight and pathological data were shown for male
mice. Mortality data and clinical observations were tabulated for each
dosage group. The LD50 was calculated to be 6€3.0 mg/kg for male nice
based on exposures of 1.0-100.0 mg/kg FCR 1272 using 5 animals/dose. The
mortality data are summarized in Table 1. Mortality incidences were 1, 2,
1, 3, and 5 in for the 5 mice/dose that were exposed to 40.0, 50.0, 63.0,
71,0, and 100.0 mg/kg, respectively. The time of death ranged from 0.6 to
24 hours. No mice died from exposure to 1.0, 10.0, or 25.0 mg/kg.

Animals in each dose group, except those exposed to 1.0 mg/kg, showed
clinical signs following exposures to FCR 1272. All of the effects were
minimal to moderate in severity and subsided by day 3 postexposure. All
exposure groups exhibited reduced activity. Although present in the low-
dose groups, lethargy did not occur in animals exposed to 71.0 or

100.0 mg/kg. All groups exhibited splayed gait except the 10.0 mg/kg and
63.0 mg/kg groups. Dyspnea occurred in all groups except for the 10.0-
and 40.0-mg/kg groups. Rolling was noted only in groups exposed to 71.0
and 100.0 mg/kg. Spastic gait only occurred in mice exposed to 50.0 and
100.0 mg/kg. Sporadic convulsions was only noted in the group exposed to
10.0 mg/kg and therefore, may not be treatment related.

No treatment-related effects on body weight were noted in any of the
animals.

In mice that died within 14 days following exposure, gross pathology
examination revealed mottled to dark red lungs in 1 animal exposed to

40.0 mg/kg. Slightly distended lungs occurred in this animal and 1 animal
from the 100.0-mg/kg group. In this same animal exposed to 100.0 mg/kg,
mottled liver, a slight lobular pattern in the liver, and mottled spleen
and kidneys were noted. Another animal from the high-dose group had pale
kidneys. Pale livers were noted in 2 animals exposed to 50.0 mg/kg. In
mice that were sacrificed after 14 days, no treatment-related effects were
noted; in 1 animal exposed to 40.0 mg/kg, the lobes of the liver were
adhered to the diaphragm, pancreas, peritoneum, glandular stomach and

. parts of the small intestinal tract. No lesions were noted following
exposure to 1.0 mg/kg FCR 1272 nor in the untreated controls.

The observed clinical signs were considered to be treatment related by the

study author. Under the conditions of the study, FCR 1272 was identified
to be moderately toxic, based upon an LD50 of 63.0 mg/kg in mice.
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QUALITY ASSURANCE MEASURE

A signed Quality Assurance Statement dated November 22, 1988 was
presented. A Good Laboratory Practice compliance statement was included.

REVIEWERS' COMMENTS

The reviewers agree with the study author’s conclusions that FCR 4545 and
FCR 1272 are mildly and moderately toxic to mice, respectively, via
intraperitoneal injection. The acute LD530 values for FCR 4545 and FCR
1272 were found to be 18.0 mg/kg and 63.0 mg/kg, respectively. None of
the pathological effects noted in the study were dose related; however,
the data suggest that FCR 4545 may induce pale kidneys and livers in mice.
Pale kidneys occurred animals that were exposed from 17.0 to 100.0 mg/kg
FCR 4545, excluding exposure to 20.0 mg/kg. Pale liver occurred in
animals that were exposed from 17.0 to 25.0 mg/kg FCR 4545, but not from
exposure to 100.0 mg/kg.

This study cannot be classified since no Guideline Series are available
for acute intraperitoneal toxicity studies. However, it provides
supplemental information concerning the acute toxicity of the test
material following intraperitoneal injection.
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DATA EVALUATION REPORT
TUDY TYPE: Acute intraperitoneal toxicity in rats
EPA IDENTIFICATION NUMBERS:

Tox. Chem., Number: 266E

MRID Number: 412441-13
PC Number: 128831

TEST MATERIAL: FCR 4545 (Technical)r
YNONYMS: Cyfluthrin

SPONSOR: Mobay Corporation

STUDY NUMBER: T 6022138

TESTING FACTLITY: Bayer AG, Institute of Toxicology, Friedrich-Ebert-Strasse
217-333, D-5600 Wuppertal 1, Federal Republic of Germany

TITLE OF REPORT: FCR 4545 (Technical): Study of the Acute Intraperitoneal
Toxicity to Rats (Formulation in Polyethylene Glycol E 400)

AUTHOR: K.G. Heimann
STUDY COMPLETED: October 13, 1987

CONCLUSIONS: 1IDs, = 8.5 mg/kg (males)
17 mg/kg (females)
Toxic signs: lethargy, uncoordinated gait, splayed gait,

. salivation, difficulty breathing, reduced
activity, digging and preening movements, and/or
rolling _

Dose levels: 1.0, 5.0, 7.1, 10.0, 11.2, 12.5, 25.0 mg/kg (male)
1.0, 10.0, 15.0, 16.0, 18.0, 20.0, 25.0,
50.0 mg/kg (female)

Route: abdominal intraperitoneal injection

Strain: Bor:WISW (SPF-Cpb) Wistar rats
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CIASSIFICATION: Supplementary Data. There are no Guideline Series available
for acute intraperitoneal toxicity studies. However, the study provides
supplemental information fegarding the acute toxicity of the test material
following intraperitoneal injection.

TOXICITY CATEGORY: Not applicable

A, MATERIALS

1.

Test Material

Test material: FCR 4545 (technical) or Cyfluthrin;
(formulated in polyethylene glycol E 400)

Chemical name: e¢-Cyano-(4-fluoro-3-phenoxy-phenyl)-methyl-3-(2,2-
dichloroethenyl)-2,2-dimethyleyclopropanecarboxylate

Purity: '99.1% (Sponsor analysis; data not shown)

Physical description: Solid white powder

Lot number: 16002/84 :

Storage conditions: Room temperature (21.5-24°C; without light)

Stability: Tested over a 24-hour period for 0.01% and 50% solutions,
The content of the active ingredient in the 0.01% solution was
reduced by 4% and in the 50% solution it was reduced by 1% over the
24-hour time period.

Homogeneity: Homogeneity was maintained (ranged from 114-115% of
nominal) for the 30% solution and was achieved by a magnetic
stirrer.

Controls

Animals: ©None (for body weight, baseline values were used as
controls)
Test substance: None used

Test Animals

Species: Wistar rats
Strain: Bor:WISW (SPF-Cpb)
Sex: Male and female
Source: Winkelmann, Borchen, Paderborn district, FRG
Receipt date: Not reported
Numbers: 5/sex/dose for all doses except 20 mg/kg, at which 10
females were used (no explanation was given)
Housing: 5/cage during acclimation; individually during the study
period .
Climatic conditions: Temperature = 23:2°C; relative humidity = 50%;
12-hour light/dark cycle; air exchange rate =
10 times/hour
Acclimation: At least 7 days
Age: 7-12 weeks
Weight: 166-188 g (males); 173-194 g (females)
Feeding: Feed (Altromin® 1324) and water provided ad libitum
Selection: Only healthy animals were chosen; random selection was
used for dose group assignments

2
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4. Exposure

Route of administfation: Abdominal intraperitoneal injection
Dose level: 5 ml/kg body weight
males: 1.0, 5.0, 7.1, 10.0, 11.2, 12.5, and 25.0 mg/kg
females: 1.0, 10.0, 15.0, 16.0, 18.0, 20.0, 25.0,
and 50.0 mg/kg

B. TEST PERFORMANCE

The test materials were formulated in polyethylene glycol E 400 (percent
solution not specified). Animals were assigned to dose groups by tables
of random numbers. Animals were dosed with a single intraperitoneal
injection of the test substance. ID50 values, based upon the median
lethal dose, were calculated by computer (HP 3000) using the method of
Bliss!. For statistical analyses, the slope and confidence intervals for
the mortality data were used when data were avallable for more than 2 dose
groups. If there were only 2 dose groups with data (i.e., 0% and 100%
mortalities), LD50 values were estimated.

Various doses were administered to determine the LD50 and establish the
maximum tolerated dose at which no toxic signs occurred. Clinical
observations (for appearance and behavior) were conducted several times on
the day of exposure and once per day thereafter. Body weights were
measured prior to exposure and once per day postexposure. Following a 14-
day observation period and sacrifice or death during the study, rats were
examined for gross pathological effects.

C. RESULTS AND STUDY AUTHOR'S CONCLUSIONS

Tabular individual body weight and pathological data were provided for
rats. Mortality data and clinical observations were tabulated for each
dose group. The LD50 was calculated to be 8.5 mg/kg for males and

17 mg/kg for females based on exposures of 1.0 to 50.0 mg/kg with

5> rats/sex/dose.

The mortality data are summarized in Table 1. The mortality incidences
were 1, 4, 5, 4, and 5 for 5 male rats/dose that were exposed to 7.1,
10.0, 11.2, 12.5, and 25.0 mg/kg, respectively. The time to death of
males ranged from 1.6 to 3.3 hours. The mortality incidences were 1/5,
2/5, 8/10, 4/5, and 5/5 for female rats that were exposed to 15.0, 16.0,
20.0, 25.0, and 50.0 mg/kg, respectively. The time to death of females
ranged from 2.5 to 4.7 hours. No rats died following exposure to 1.0 and
5.0 mg/kg (males) or 1.0, 10.0, and 18 mg/kg (females)., In female rats,
15.0, 16.0, and 20.0 to 50.0 mg/kg were lethal in a dose-dependent manmer;
however, 18 mg/kg was not lethal to rats. No explanation was given for
this discrepancy, but 18 ng/kg was not used in the LD50 calculation.

1 Bliss, C.I. The determination of the dosage-mortality curve from small numbers. Q.J. Pharm.
Fharmacol. 11:192-216, 1938.
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Table 1. Mortality Data for Rats Exposed to FCR 4345 Technical by

Intraperitoneal Injection. D 1 O QQ
Koo 3
Dose (mg/kg) Incidence of Time of Death Percent
mortality/total (hours) Mortality

number exposed-

Males
1.0 0/5 NA
5.0 0/5 NA
7.1 1/5 2.2 20
10.0 4/5 : 2.1-3.3 80
11.2 5/5 1.8-3.2 100
12.5 4/5 1.8-3.2 80
25.0 5/5 1.6-3.0 100

Females
1.0 a/5 NA
10.0 0/5 NA 0
i5.0 1/5 3.2 20
16.0 2/5 3.1-4.7 40
18.0 0/5 NA 0
20.0 8/10 .3.1-3.8 : 80
25.0 4/5 3.0 80
50.0 5/5 2.5-3.8 100

NA = Not applicable.
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Clinical observations were negative for both sexes exposed to

1.0 mg/kg/day. All animals/sex/dose showed clinical signs following
exposures to 10.0-55.0 mg/kg. In addition, all males exposed to 5.0 and
7.1 mg/kg (females were not exposed to these doses) and all females
exposed to 50.0 mg/kg (males were not exposed to this dose) exhibited
clinical signs. Males exposed to 7.1 mg/kg and animals of both sexes
exposed to 10.0 mg/kg or more exhibited the following clinical signs:
lethargy, uncoordinated gait, splayed gait, salivation, and difficulty
breathing. Time to onset for these effects was 17 minutes to 2 hours.
Exposure to 5.0 mg/kg (males) produced lethargy, reduced activity and
splayed gait. Reduced sctivity occurred within 2.5 hours to 2 days of
exposure. Exposure teo 50.0 mg/kg (females) induced digging and preening
movements, which was noted within 1.5 to 2 hours, and rolling in addition
to the other effects noted above. All of the effects noted by clinical
observation subsided after a maximum of 3 days and were generally minimal
to moderate in severity. However, females exposed to 18 mg/kg were
severely lethargic. No other severe effects were noted in any of the
other exposure groups.

No treatment-related effects on body weight were noted in any of the
animals. OSome females in all dose groups exhibited body weight reductions
but these effects were transient.

Gross pathology examination revealed distended lungs, lobular livers, and
mottled kidneys in the majority of the rats that died from exposure.
Mottled kidney was only noted in male rats. In most of the rats that were
sacrificed after 14 days, swollen livers and livers with lobes grown
together or with lobes that adhered to the diaphragm and mesentery were
noted. :

The clinical signs and pathological effects were considered to be
treatment related by the author. The study author considered the
pathological effects to result from “local irritant effects" of cyfluthrin
and identified cyfluthrin to be of moderate toxicity to rats under the
conditions of the study.

QUALLITY ASSURANCE MEASURE

A signed Quality Assurance Statement, dated September 25, 1987, was
presented. A Good Laboratory Practice compliance statement was included.

REVIEWERS® COMMENTS

The reviewers agree with the study author’'s comclusions that cyfluthrin is
moderately toxic to rats via intraperitoneal injection. The acute LD50
for cyfluthrin in male and female rats was 8.5 mg/kg and 17 mg/kg,
respectively. As the study author notes, cyfluthrin behaves typically of
a pyrethroid that contains an e-cyano-3-phenoxy-benzyl alcohol group; it
induces rapidly reversible and non-specific central nervous effects.

This study 1s classified as Supplementary Data. No Guideline Series are
available for acute intraperitoneal toxicity studies. However, it
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provides supplemental information concerning the acute toxicity of the
test material following intraperitoneal injection.
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GUIDELINE § 8%4: MUTAGENICITY
MAMMALIAN CGELLS IN CULTURE GENE MUTATICN
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DATA EVAILUATION REPCRT

STUDY TYPE: Mutagenicity: Gene mutation in cultured Chinese hamster ovary
cells (CHO/HGPRT)

EPA IDENTIFICATION Numbers:

Tox Chem, Number: 266-E
MRID Number: 412441-12

TEST MATERTJAL: FCR 4345

SYNONYMS /CAS Number: Cyflutrin (beta); cyano(4-fluoro-3-phenoxyphenyl)methyl
3-(2,2-dichloroethenyl)-2,2-dimethycyclopropanecarboxylate; Cj.H;5C1,FNO;/
68359-37-5

SPONSOR: Mobay Corp., Kansas City, MO

STUDY NUMBER: 97481

TESTING FACILITY: Bayer AG, Wuppertal, Germany

TITLE OF REPORT: FCR 4545 C.N. Cyfluthrine K+L (proposed) Mutagenicity Study
for the Detection of Induced Forward Mutations in the CHO-HGPRT Assay In
Vitro.

AUTHCR: H. Lehn

REPORT ISSUED: June 27, 1988

CONCLUSIONS- -EXECUTIVE SUMMARY: Insoluble (50-100 pg/mL}) and soluble

(20-40 pg/mL) doses of FCR 4545 with or without 59 activation were neither
cytotoxic nor mutagenic in two independently performed Chinese hamster ovary
(CHO} cells HGPRT assays. We conclude, therefore, that the test material was
adequately investigated and found to be nonmutagenic in this mammalian cell
gene mutation assay.

STUDY CLASSIFICATION: Acceptable. The study satisfies Guideliﬁe requirements
(§84.2) for genetic effects, Category 1, Gene Mutations,

Page _2 of
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A. MATERIALS:

1.

MAMMALIAN CELLS IN CULTURE GENE MUTATION

Test Material: FCR 4545

Description: White powder

Identification no.: Batch number: 16001/85

Purity: 99.6%

Receipt date: Not provided

Stability: Reported to be stable in the solvent (dimethyl sulfexide,
DMSQ) under the conditions used. The data from the stability
analysis were not provided.

Contaminants: None listed

Solvent used: DMSO

Other provided information: The test material was stored at refriger-
ator temperatures and solutions of the test material were prepared
immediately before use.

Control Materials:

Negative: Ham's F1l2 medium supplemented with 1 mM L-glutamine, 10%
fetal calf serum (FCS), and antibiotics '

Solvent/final concentration: DMSO/1%

Positive: Nonactivation (concentratiens, solvent): Ethyl methane-
sulfonate (EMS) was prepared in an unspecified solvent to yield a
final concentration of 1200 pg/mL,

Activation (concentrations, solvent): Dimethylbenzauthracene (DMBA)
was prepared in an unspecified solvent to yield a final concentration

of 20 ug/mL.

Activation: S9 derived from male éprague-Dawley

X __ Aroclor 1254 X induced % __ rat x _ liver
phenobarbital noninduced mouse lung

' none hamster other
other other

The S% homogenate (lot number 07417) was purchased from Litton
Bionetics, Inc., Kensington, MD. The protein content was listed as
41.6 mg/mL. The S9 fraction was checked for sterility and assayed for
cytotoxicity as well as for the ability to convert DMBA or 3-methyl-
cholanthrene to mutagenic forms prior to use.

59 mix composition:

Component Concentration
NADP 1 mM
Glucose 6-phosphate 5 mM
Potassium chloride 33 mM
Magnesium chloride 8 mM
Sodium phosphate buffer, pH 7.4 Not reported
59 homogenate 40%

Page 3_of _9_ 169



MAMMATTAN CELLS IN CULTURE GENE MUTATION
Final 89 concentration in treatment medium was 5%.
4, Test Cells: Mammalian cells in culture
mouse lymphoma L5178Y cells
X Chinese hamster ovary (CHO) cells

V79 cells (Chinese hamster lung fibroblasts)
other (list):

Properly maintained? Yes.

Periodically checked for mycoplasma contamination? Yes.
Periodically checked for karyotype stabilicy? Yes.

Periodically "cleansed” against high spontaneous background? Yes.

5. Locus Examined;:

thymidine kinase (TK)

selection agent: bromodeoxyuridine (BrdU)

(give concentration) fluorodeoxyuridine (FdU)
x __ hypoxanthine-guanine-phosphoribosyl transferase (HGPRT)

selection agent: : 8-azaguanine (8-AG)

(give concentration) 10 pg/ml  6-thiocguanine (6-TIG)

Na*/K*ATPase

selection agent: ouabain

(give concentration)

other (locus and/or selection agent; give details):

6. Test Compound Concentrations Used:

(a) ZPreliminary cytotoxicity assay: Nine doses (0.39, 0.78, 1,56, .
3.13, 6.25, 12.5, 25.0, 40.0, and 100.0 pg/mL) were evaluated
without S$9 activation. The nine doses evaluated with §$9
activation were 0.19, 0.39, 0.78, 1,56, 3.13, 6.25, 12.5, 25.0,
and 40.0 pg/mL.

(b) Mutation assay: Two nonactivated and two S$9-activated assays
were performed; doses tested were as follows:

(1) Nonactivated conditions:

Initial tyial: 20.0,-25.0, 40.0, 50.0, 80.0, 90.0, and
100.0 pg/mL. .

Repeat trial: 20.0, 25.0, 30.0, 35.0, 40.0, 50.0, and
100.0 pg/mL.

(2) 89-activated conditions:

Initial trial: 20.0, 25.0, 30.0, 35.0, 40.0, 50.0, and
100.0 pg/mL.

Repeat trial: As above for the initial S$9-activated trial.

Page 4 of _9_ 170



MAMMATL.IAN CELLS IN CULTURE GENE MUTATION

B. TEST PERFORMANCE:

1.

Cell Treatments:

(a) GCells exposed to test compound for: .
5 hours (nonactivated) 5  hours (activated)

(b) Cells exposed to positive controls for:
5 _ hours (nonactivated) 5 _ hours (activated)

(c) Cells exposed to negative and/or solvent controls for:
9 hours (nonactivated) 5  hours (activated)

Note: The FCS concentration in the treatment medium (Ham’s Fl2) was
reduced to 5%.

(d) After washing, cells were cultured for 6 days
(expression period) before cell selectiom.

(e) After expression, 2x10% cells/dish were cultured for
7 days in selection medium to determine numbers of mutants;
200 cells/dish were cultured for _7 days in nonselection medium
to determine cloning efficiency.

Statistical Methods: The data were evaluated for statistical
significance at p values of 0.05 and (.01 using the tables of
Kastenbaum and Bowman.

Evaluation Criteria:

(a) Assay wvalidity: The assay was considered valid if the following
criteria were met: (1) the absolute cloning efficiency of the
negative control was »50%; (2) the spontaneous mutation frequency
(MF) in the negative control did not exceed 25x107% cells; and
(3) the positive controls induced MFs that were 23-fold higher
than the negative control.

(b) Positive response: The test material was considered positive if
a reproducible dose-related increase in the MF (22-fold) compared
to the negative control was observed at three doses.

Protocel: None presented.

C. REPORTED RESULTS:

1.

Solubility Determinations: The test material was reported to be sol-
uble in DMSO at 50 mg/mL; however, concentrations >40 pg/mlL prepared
in DMSO precipitated in the treatment medium. Based on this informa-
tion, 100.0 and 40,0 pg/ml were selected as the high concentrations
for the nonactivated and $9-activated preliminary assessment of
cytotoxicity, respeectively.
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2. Preliminary Cvtotoxicity Test: In agreement with the earlier
findings, the highest nonactivated dose (100.0 pg/mL) was insoluble.

Results further indicated that FCR 45345 was not clearly cytotoxic at
any level either with or without $9 activation. Accordingly, the dose
range selected for the initial mutation assay was 20-100 pg/mL +/-59.

3., Mutation Assavys:

(a)} Nonactivated conditions: Representative results from the two
nonactivated assays with FCR 4545 are shown in Table 1, Doses
250 pg/mlL were insoluble, and there was no definitive evidence of
a cytotoxic response at any level. Although significant in-
creases (p<0.0l) in the MF were observed for one of the two
replicate platings of cultures treated with 40 and 50 pg/mL, the
data did not suggest a dose-dependent response. Additionally,
with the exception of the average MF calculated by our reviewers
for the 50-pg/mL treatment group, all MFs were within the
expected spontaneous range for CHO cells (0-20 mutants x 107%).1
The repeat nmonactivated assay was conducted with a narrow range
of concentrations clustered around the "significant" levels.
Results shown in Table 'l indicate that the significantly
increased MFs recorded for single replicates in the first trial
were not reproduced in the repeat trial.

(b) S9-activated conditions: Results for the initial $9-activated
assay were in good agreement with the nonactivated findings and
indicated that FCR 4545 was neither cytotoxic nor mutagenic at
soluble (20.0-40 pg/mL) or insoluble (50.0 and 100.0 pg/mlL) doses
(Table 2). In the repeat trial, the negative and solvent control
MFs were beyond the acceptable range; however, the overall find-
ings with FCR 4545 were comparable to the initial S%-activated
test results. Although one of the replicate cultures treated
with the lowest assayed level (20 pg/mL) induced a significantly
increased MF (p<0.01), the lack of reproducibility and evidence
of dose dependency suggest that this finding was anomalous.

The study author concluded, therefore, that FCR 4545 was not mutagenic in
the CHO-HGPRT forward mutation assay.

D. REVIEWERS' DISCUSSION AND INTERPRETATION QF RESULTS: We assess that the
- study author’s interpretation of the data was correct., In both the pre-
sence and absence of S9 activation, FCR 4545 was assayed beyond the solu-
bility limit (250 pg/mL) but failed to induce a cytotoxic or reproducible
mutagenic response in CHO cells. Although significant increases in the MF
were noted in single replicate cultures under nonactivated (Trial 1) and
S9-activated (Trial 2) conditions, we conclude that since the effect was

lHsie, 4. W., Casciano, D.A,, Coush, D.B., Krabhn, D.F., O'Neil, J.P., and Whittfield, B.L. (1981).

The use of Chinese hamster ovary cells to quantify specific locus mutation and to determine mutagenicity of
chemicals. Mutat. Res. 86:193-214,
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MAMMALTAN CELLS IN CULTURE GENE MUTATION

not reproducible or dose related, the increases probably represent iso-
lated events that are not indicative of a positive response. We further
assess that while background MFs in the second 59-activated trial were
beyond acceptable ranges, there were sufficient valid data from both
trials to support the study author’s conclusion that $9-activated FCR 4545
was not a mutagen in the test system. In addition, the sensitivity of the
assay to detect mutagenesis was adequately demonstrated by the significant
results obtained with 1200 pg/mL EMS -S9 and 20 pg/mL DMBA +S9.

E. QUALITY ASSURANGE MEASURES: Was the test performed under GLP? Yes. (A
quality assurance statement was signed and dated June 9, 1988).

F. CBI APPENDIX: Appendix A, Materials and Methods, CBI pp. 10-19.

CORE_CIASSIFICATION: Acceptable. The study satisfies Guideline requirements
(§84.2) for genetic effects, Category I, Gene Mutations.

D
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APPENDIX A

MATERIALS AND METHODS
CBI pp. 10-19
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Section II, Tox. Branch I (H7509C)

secondary Reviewer: Joycelyn E. Stewart, Ph.D. 4/“?1,
Section II, ToXx. Branch I (H7509C)

5 &
DATA EVALUATION REPORT 0,00

STUDY TYPE: Subacute Oral Toxicity - rat
GUIDELINE #: N/A

TOX. CHEM. #: 266E

MRID #: 412441-17

TEST MAQERIAL: FCR 4545

SYNONYMS: BReta Cyfluthrin, Tempo I

STUDY NUMBERS: 98346

SPONSOR: Mobay

TESTING FACILITY: Bayer, AG
Federal Republic of Germany

TITLE OF REPORT: FCR 4545 Subacute Study of Oral Toxicity to
Rats

AUTHORS: KX.G. Heimann
REPORT ISSUED: 1/27/88

CONCLUSICNS: Based on the clinical signs observed at 4 and 16
mg/kg, the NOEL, under the conditions of this study, is 1 mg/kg.
These clinical observations included increased digging and
grooming and increased mobility at 4 mg/kg and increased
activity, salivation, uncoordinated gait, spastic gait, dyspnea
and dacrychemorrhagia and death at 16 mg/kg. Decreased body
weight gain was also reported in high dose males.

TOX. CATEGORY: N/A
CLASSIFICATION: Supplementary. The study
provided supplementary information on the target organs,
cumulative effects and reversibility of effects for FCR 4545.

MATERIALS: FCR 4545, 98.5% purity batch # 16002/84 was the test
material., SPF Wistar rats (150 males and 150 females) were the
test animals. The males had mean body weights of 160 grams and
females had mean body weights of 147 grams. The ages ranged from
7 to 9 weeks.

187



METHODS : Animals were acclimated for seven days and housed five
animals per cage per sex. The environmental temperature was 22 +
2° ¢ and the relative humidity was 50%. Animals were exposed to
a 12 hour light/dark c¢ycle. Following the acclimation period,
animals were randomly allocated to the following groups:

GROUP DOSE ANIMALS VOLUME
control - vehicle 30M, 30F 10 ml/kg
1 0.25 mg/kg 30M, 30F 10 ml/kg
2 ' 1.0 mg/kyg 30M 30F 10 ml/kg
3 - 4.0 mg/kg 30M, 30F 10 ml/kg
4 16.0 mg/kg  30M, 30F 10 ml/kg

Test material, which was prepared fresh daily, or the vehicle was
administered by stomach tube for 28 days. The vehicle was
cremophoy EL in 10 ml of demineralized water. The groups were
subdivided in such a manner that would provide 10 males and 10
females from each group for autopsy at the end of the treatment
pericd, 10 males and 10 females for autopsy at the enhd of an
additional 4 week observation and 10 males and 10 females for
histopathology of the nervous system. O©Of the twenty animals
designated for sacrifice and assessment of the nervous system, 5
per sex per group would be examined at the end of the treatment
period and the remaining animals would be sacrificed at the end
of the observation period.

Food and water were available to the animal ad l1lib.

During the study, animals were observed once daily for general
appearance. Any clinical signs were recorded by noting the
duration, intensity and type of symptoms. If death occurred, the
time of death was recorded. Body weights were recorded prior to
the start of the study,then weekly until study termination and
finally at sacrifice.
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Laboratory examinations which consisted of hematology and serum
chemistry were conducted at the end of the 28 day treatment
period and at the end_of the 28 day observation period. Five
male and five female rats from each group were subjected to
laboratory examinations of blood and urine. Liver tissue was
also removed from 5 per sex per group to determine the microsomal
enzyme activity. The following parameters were evaluated:

% Hematocrit (HCT) Electrolytes:
¥ Hemaglobin (HGB) X Calcium
x Leucocyte count (WBC) ¥ Chlorine
x Erythrocyte count ( RBQC) Maghesium
¥ Platelet count Phosphorous
¥ Leucocyte differential ‘%X Potassium
x Mean corpuscular hemaglobin X Sodium
X Mean corpuscular hemaglcobin concentration
X Mean corpuscular volume Enzymes:
Reticulocytes Creatinine phophokinase
Blood clotting measurements: x Alkaline phosphatase
Thromboplastin time Lactic dehydrogenase
Clotting time : X SGPT-
Prothrombin time X SGOT
‘ - Gamma glutamyl transferase
Glutamate dehydrogenase
Cholinesterase
Other Serum Chemistry Values: Urinalysis
Albumen X pPH
X Blood creatinine X urobilinogen
BUN ¥ blood
Cholesterol x protein
Globulin X glucose
¥ Glucose x sediment

¥ Total Bilirubin

®x Total protein
Triglycerides

Serum protein electrophoresis

Animals were sacrificed by exsanguination while under deep
diethyl ether anesthesia. A full gross necropsy was performed on
all animals. Braln, liver, kldneys, adrenals and testes /ovaries
were weighed. Tissue from these same organs along with tissues
from the lung, spleen and skin were preserved in 10% agueous
formaldehyde and submitted for hlstopathologlcal examination.
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The following éﬁECKED (x) tissues were collected for histological
examination. Weighed organs are designated by (xx)

Digestive system “cardiovasc. /Hemat. Neurologic
Tongue Aorta X Brain
Salivary glands xx Heart x Periph. nerves
Esophagus ¥ Bone marrow X Spinal cord

x Stomach ¥ Lymph nodes

X Duodenum x¥ Spleen

X Jejunum Thymnus _ Glandular

x Ileum Parathyroids

¥ Cecum ' ¥xx Adrenals

x Colon Urogenital xx Thyroid
Rectum xx Kidneys Pituitary

Urinary bladder

xx Liver xx Testes
Gall bladder X Epididymides Other
Pancreas Prostate X Bone

Seminal vesicle X SKkin

Respiratory XX Ovaries x Skel. muscle
Trachea X Uterus X All gross lesions

xx Lung Vagina x Eyes

Nose
Pharynx
Larynx

Specimens were embedded in paraplast, cut and stained with
hematoxylin and eosin. Kidneys were stained with positive acid
schiff (PAS) and o0il red O (ORO) was used to determine fat
content of the liver. Bone was decalcified in EDTA.

Animals scheduled for sacrifice in order to examine the nervous
system were also administered diethyl ether and were perfused
with 100 ml of 10% formaldehyde. Brain, ischial nerve, total
spinal cord, eyes and muscle were removed and fixed with 10%
aqueous formaldehyde.

Any animals dying during the study were necropsied and specimens
were collected providing post- mortem autolysis had not occured.

STATISTICAL ANALYSIS:

Arithmetic means, standard deviations and upper and lower
confidence limits were calculated. Control and test groups were
compared using Mann, Whltney and Wilcoxon's U test. The level of
significance was 95%

QUALITY ASSURANCE: A statement of qﬁality assurance was provided

in the submission. Additionally, a statement of compliance with
GLPs was provided.
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RESULTS:
Clinical Signs

No differences in appéarance or behavior were reported in the
0.25 and the 1.0 mg/kg groups. Animals in the 4.0 mg/kg group
had increased digging and grooming and increased mobility when
compared to controls. At 16 mg/kg, animals exhibited increased
digging and grooming, salivation, apathy, uncoordinated gait,
spastic gait, dyspnea and dacryohemorrhagia.

Mortality was observed in the high dose group (11M and 12F). No
deaths were reported in the other dosage groups. In these
animals, gross lesions were primarily in the lungs (distended,
fluid filled, patchy), in the kidneys (mottled) and in the liver
{slightly patchy, dark lobulation). Of the animals that died
during the study, the earliest deaths (2M) were reported on day 2
of the study and the latest deaths were reported on day 28. No
deaths occured during the observation period following dosage
termination.

Hematology

No statistically significant differences were reported for most
hematology parameters when treated animals were compared to
controls. For values in which statistical significance was
observed, no biological significance could be determined. These
included elevations in the numbers of thrombocytes at 1 and 16
mg/kg, increased leukocytes at 16 mg/kg, increased hemoglobin at
1 and 16 mg/kg and increased MCHC at 1 and 16 mg/kg.

Clinical Chemistry

At the end of the treatment period, mean urea values were
significantly decreased at 1 and 4 mg/kg in males. Mean
creatinine values were also lower than controls in these animals.
Bilirubin was lower at the 1, 4 and 16 mg/kg levels in males.
High dose females had lower SGOT (AST) values and lower
creatinine when compared to controls. No biological significance
could be attached to these values and they are probably the
result of individual variation.

At the end of the observation period, high dose males had GPT
(ALT) levels that were statistically significantly higher than
controls and creatinine levels that were significantly lower
than controls. In females in the high dose group, significantly
lower mean protein values were reported. All of these findings
were considered incidental and were not attributed to the test
compound.
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Liver Enzyvmes

Treatment with FCR 4545 did not cause induction of the N or O
demethylase activity. Cytochrome P 450 content was also
unaffected by the compound.

Pathology

At the - end of the treatment period, body weights were decreased
at the 16 mg/kg level (9.4 %) in males. Splenic weights, both
absolute and relative, were decreased and absolute and relative
adrenal weights were increased at this same dose level in males.
Relative testicular weights were also increased at at 16 mg/kg.
In females, absolute lung and liver weights were increased at 4
and 16 mg/kg. Kidney weights were also significantly increased
at 4 mg/kg but not at 16 mg/kg. In females, relative organ
weights were significantly different (increased) from controls
for the liver at 4 and 16 mg/kg and the lung at 16 mg/kg.

At the end of the observation period, mean absolute adrenal
weights were increased in males in the 4 and 16 mg/kg groups and
in females in the 16 mg/kg groups. In females mean absolute
ovarian weights were also increased at 4 and 16 mg/kg when
compared to controls.

No histopathological observations were made which could be
correlated with the observed increases in organ weights in either
the treatment or observation periods. With the exception of the
liver, these findings were considered incidental.

DISCUSSION: The increases in liver weights may be the result of
hypertrophy which is associated with the administration of the
test compound. The other pathological changes in organ weights
are not believed to be associated with treatment. Based on the
clinical signs of tox101ty obgerved at 4 and 16 mg/kg, the NOEL
in this subacute study is 1 mg/kg.

At the end of the 4 week post- treatment observation period, none
of the clinical observations made during the treatwent phase were
apparent. It was concluded that these clinical signs (increased
activity, changes in gait, dyspnea, salivation and
dacryohemorrhagia) were reversible.

The study is classified as supplementary. The study was
conducted to identify target organs, to determine whether there
was a potential for a cumulative effect to occur and to determine
whether the observed effects of the compound were reversible.
This supplementary information was provided with regard to the
toxicity of the compound. Although inconsistencies were noted in
the report, they are not of the magnltude that would alter the
final outcome of the study. The study is acceptable and should
be included in the data base. .
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GUIDELINE £84: MUTAGENICITY

SALMONELLA

i MUTAGENICITY STUDIES
EPA Reviewer: John Redde h.D, Signature: f-&ﬁé&zékfuu.
Review Section III, -~
Toxicology Branch 1/HED (H7509C) | Date: JV’ J“'L’
Acting EPA Section Head: Henry Spencer, Ph.D,
Review Section III, Signature: .
Toxicology Branch I/HED (H7509C) Date: {;Jﬁg_?3

DATA EVALUATION REPORT

STUDY TYPE: Mutagenicity: Salmopella typhimurjum/mammalian microsome

mutagenicity assay

EPA TDENTIFICATION Numbers:

Caswell Number: 266-E

MRID Number: 412441-10

JEST MATERIAL: FCR 4345 technical

SYNONYMS /CAS NUMBER: Cyflutrin (beta):; c¢yano(4-fluoro-3-phencxyphenyl)methyl
3-(2,2-dichloroethenyl)-2,2-dimethylcyclopropanecarboxylate; CyH,aCl,FNO5/
68359-37-5

SPONSOR: Bayer AG, Wuppertal, Germany/Mobay Corp., Kansas City, MO.

STUDY NUMBER: 95605/T 7019737

TESTING FACILITY: Bayer AG, Wuppertal, Germany

TITLE OF REPORT: FCR 4545 Salmomella/Microsome Test for Point-Mutagenic
Effect

AUTHOR: Herbold, B.
REPORT ISSUED: January 7, 1986

CONCLUSIONS - -EXECUTIVE 3 Y: Two independently performed Salmonella
typhimyrium/mammalian microsome plate incorporation assays were conducted with
FCR 4545. Concentrations ranging from 20 to 12,500 pg/plate were evaluated in
the initial assay; compound precipitation prevented the determination of the
number of revertant colonies at the high dose. Accordingly, a narrower dose
range was tested in the confirmatory assay (500-8Q000 pg/plate +/-S9), includ-
ing one insoluble level (8000 pg/plate +/-89). Results from both trials were
in good agreement and indicated that the test compound did not induce a
cytotoxic or mutagenic response in §. typhimurium strains TA1535, TA1537,
TA98, or TAl00 either in the absence or the presence of exogenous metabolic
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SALMONELLA

activation. Based on thege findings, it was concluded that FCR 4545 was
adequately tested up to concentrations that exceeded the solubility limit with
no evidence of a mutagenic effect.

STUDY CIASSIFICATION: Acceptable. The study satisfies Guideline requirements
(§84-2) for genetic effects Category I, Gene Mutations.

A. MATERIALS:
1. Test Material: FCR 4545 technical

Description: White powder

Identification no: Batch number 16002/284

Purity: 98.5%

Receipt date: Not reported

Stability: Reported to be stable during the test period and stable in
the solvent

Contaminants: WNone listed

Solvent used: Dimethyl sulfoxide (DMS0)

Other provided information: Neither the frequency of dosing solution
preparation nor the storage conditions were reported.

2. Control Materials:

Solvent/final concentration: DMSO/not reported

Positive:
Nonactivation:
Sodium azide 10 pg/plate TAL1335
Nitrofurantoin 0.2 ug/plate TAL00
4-Nitro-1,2-phenylenediamine 0.5_ wug/plate TA9S
4-Nitro-1,2-phenylenediamine 10 pg/plate TA1537
Activation:
2-Amincanthracene 3 pg/plate all strains

3. Activation: S9 derived from 200- to 300-g male Sprague-Dawley

x _ Aroclor 1254 X induced X rat X liver
phenobarbital noninduced mouse lung
none hamster other
other ) other

The rat liver S9 homogenate was prepared by the testing laboratory on June 5,
1985. : '
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S9 mix composition:

Component: Amount /70 mlL

Phosphate buffer (pH unspecified) 100 mM

Glucose 6-phosphate 179.1 mg

NADP 315.0 mg

MgCl, 162.6 mg

KC1 . 246.0 mg

59 30% (initial assay) or

10% (confirmatory assay)

4, Test Organism Used: S. typhimurium strains
TA97? X TA98 X TA100 TA102 TALQ04

x_ TA1535 % TA1537 TA1538 :
list any others:

Test organisms were properly maintained: Yes.
Checked for appropriate genmetic markers (rfa mutation, R factor): Yes.

5. Test Compound Concentrations Used:

(a) Initial assay: Five doses (20, 100, 500, 2500, and 12,500 upg/plate)
. were evaluated in the presence and absence of 30X 89 in the $9-
cofactor mix. Four plates were used per dose, per condition, per
strain; all tester strains were used.

(b) Confirmatory assay: Five doses (500, 1000, 2000, 4000, and
8000 pg/plate) were evaluated in the presence and absence of 10% S§9
in the S%-cofactor mix. Four plates were used per dose, per
condition, per strain; all tester strains were used.

B. TEST PERFORMANCE:

1. e of Salmonella Assay: X Standard plate test
Pre-incubation (
"Prival" modification
Spot test

Other (describe)

)} minutes

2. Protocol:

Mutation assays: The report stated that the mutation assay was conducted
in accordance with the method of Ames et al.! Briefly, an aliquot of a
17-hour broth culture of the appropriate tester strain and the appro-
priate test material dose, solvent, or positive controls were added te
tubes containing molten top agar. S59-cofactor mix was included in the
5%9-activated assays. The study author did not report the volume of any

lsmes, B.N., McCann, J., and Yamasaki, E. (1975) Methods for det.ﬁct.ing carcinogens and mutagens with the
Salmonella/mammalian-microsome mutagenicity test. Mutat., Res. 31:347-364.
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reagent, test matgrial solution, or bacterial culture that was used. The
contents of the tubes were mixed, poured over plates containing minimal
medium and incubated at 37°C for 48 hours. Bacterial cultures were also
diluted 1:107%, plated and counted to determine viability; average titers
were 1-5 x 10° cells/mL. Means and standard deviations for the mutation
test were determined from the counts of four plates per strain, per dose,
per condition.

3. Positive responge: The test material was considered positive if it
caused a reproducible, dose-related, approximately 2-fold increase in the
mean pumber of revertants per plate of at least one strain,

C. REPORTED RESULTS:

In the initial mutation assay, revertant colonies could not be distin-
guished from compound precipitation on plates containing the highest
evaluated dose (12,500 pg/plate +/-S9). Representative data presented in
Table 1 indicated that no evidence of cytotoxicity or mutagenicity was
observed at the remaining nonactivated or S9-activated doses of FCR 4545.
The confirmatory assay was, therefore, conducted using a narrower concen-
tration range (500-8000 pgg/plate +/-59). Compound precipitation was also
observed at the high dose (8000 pg/plate +/-89). In agreement with the
initial results, the test material was neither cytotoxic nor mutagenic at
any nonactivated or S9-activated dose in the confirmatory assay (Table 2).
All strains responded to the appropriate nonactivated and $9-activated
positive controls in both trials. Although the number of revertant
colonies of strains TA1537 and TA98 induced by 4-NPA appeared low, this was
the expected result. The concentrations of the positive control that were
applied (10 pg/plate--strain TA1537; 0.5 pg/plate--TA98) approached the
lowest detectable mutagenic level of 4-NPA with these strains.? The
majority of strains in the S9-activated phase of the initial trial
exhibited reduced sensitivity, which our reviewers attributed to the use of
30% 89 in the S9 mix. From the overall findings, the study author
concluded that FCR 4545 was not mutagenic in this test system.

D. REVIEWERS' DISCUSSIQN/CONCLUSIONS: We assess that the study author’s

interpretation of the data was correct. The test material was assayed to
insoluble levels (12,500 pg/plate in the initial assay and 8000 pg/plate in
the confirmatory assay), but failed to induce a cytotoxic or mutagenic
effect. In addition, all strains responded in the expected manner to the
appropriate nonactivated and S$9-activated controls in all trials,
indicating that the assay had an adequate level of sensitivity to detect
mutagenesis. It was concluded, therefore, that FCR 4545 was adequately
tested and found to be negative in this microbial test system.

2Mortelmans, K., Haworth, S., Lawlor, T., Speck, W., Tainer, B., and Zeiger, E. (1986) Salmonella
mutagenicity tests: II. Results from the testing of 270 chemicals. Environ, Mutagen. vol 8 suppl, 7:1-119.
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E. QUALITY ASSURANCE MEASURES: Was the test performed under GLP? Yes. (A
quality assurance statement was signed and dated December 19, 1985.)
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SALMONELLA

F. CBI APPEQDICES:. Appendix A, Materials and Methods, CBI pp. 7-13.

CORE CTASSIFICATION: Acceptable; the study satisfies the data Guideline
requirement (§84-2) for genetic effects Category I, Gene Mutations.

[s.=]
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¢10293
Reviewed by: John C. Redden, Toxicologist| -+

M 2/
Section III, Tox. Branch I

Secondary reviewer: Henry Spencer, Toxicologist [~ ééﬁ/f
Section VI, Tox. Branch (TS-769C)
DATA EVALUATION REPORT

STUDY TYPE: Range-Finding Toxicological Study to Determine Doses
for a Subchronic Study. '

GUIDELINE: N/A
TOX. CHEM NO: 266E

MRID NO.: 4312441-09
TEST MTEBIAL:ﬂCyfluthrin (FcR 4548 Tee /-mlﬁ‘ﬁ

STUDY NUMBER: 95607

SPONSOR: Mobay Corporation

TESTING FACILITY: Bayer Ag
Institute of Toxicology - Pharma

Federal Republic of Germany

TITLE OF REPORT: FCR 4545 Range-Finding Toxicological Study to
Establish Dosage for a Subchronic Study of
Toxicity to Beagle Dogs.

AUTHOR(S): E. von Keutz

REPORT ISSUED: November 27, 1986

CONCI.USTION:

One animal in the contreol group vomited food paste and haddﬁésty
stool. In group I (10 ppm) two animals were observed to have
diarrhoea. One of these animals, also, had pasty stool. 1In
group III 640 ppm (first to fourteenth day) the following
observations were made:

+ impaired movement (26 times)
vomiting of food paste (1 times)
conjunctival irritation (12 times)
one animal prone with spasms -
one animal found dead on the 15th day

It was reported that the animal died due to &we , "the severity
of the toxicity," of the compound. A necropsy was not done on
this animal to determine the cause of death.

When the dose was reduced to 320 ppm in group III the follow1ng
observations were made:
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» impaired movement (13 times)
+ vomiting of food paste (13 times)
« conjunctival irxritation (5 times)

Food consumption was reported as, "no. left food weighed/week."
The weight of the amount left was not reported. Food was left by
3 of the four dogs in the Group III (640 ppm) during the first
fourteen days. After the dose was reduced to 320 ppm food was
left only twice. The information given in the report does not
allow food consumption to be determined, nor is it possible to
determine mg/kg/day.

Males demonstrated weight loss in all the groups, however, Group
IIT weight losses were greater.

The 640 ppm dose level resulted in a reduction in potassium
concentration (one dog) and phosphorus concentration (three dogs)
in the serum. After reduction of the dose to 320 ppm FCR 4545,
these parameters returned to normal.

"Increase in specific gravity of the urine and a reduction in
urine volume (two dogs each) after 640 ppm FCR 4545. One of
these dogs died." No significant findings after reduction of the
test material to 320 ppm was noted.

A NOEL or LEL level could not be determined from this study.

Core Classification: Supplementary as this type of study is not
addressed in the 40 CFR. In addition this study was not
conducted in accordance with Good Laboratory Practices. This
study can not be upgraded.

QUALITY ASSURANCE:

A statement signed and dated August 30, 1989 stated: "This study

was not conducted in compliance with the Good Laboratory Practice
Standards of 40 CFR Part 160 (FIFRA) or with the OECD Principles

of Good Laboratory Practice, C(81)30 (Final)} Annex 2 (Paris, May,
1981)."

MATERJIATS:

1. Test compound: a~cyano(4-fluro-3-phenoxy~phenyl)methyl-3-
(2,2-dichloroethenyl) -2, 2-dimethylcyclopropane carboxylate; FCR
4545 batch 16002/85; Purity=99.2% (sum of lsomers). Appearance =
white powder; Structural formula:

o o

¢l 1
>c=cn-cr\*-?a-c-o-ca
c

PN
H3C CH 3 , £
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2. Test animals: Species: Dog; Strain: Bor: Beagle; Age: 44 to
65 weeks; Weight: 8.2 to 13.6 kg; Source: F. Winkelmann, D-4799
Borchen.

METHODS :

1. Animal Assignment: Animals were identified by ear tattoo and
metal collar. Eight males and eight females were selected from a
group of ten males and ten females. Animals were sorted by
weight and assign to four groups of two males and two females.
Animal Q 337 died during the third week and was replaced by
animal # P 755. Animals’ were housed individually. Animals were
~on a 12 hour light/dark cycle. Room temperature was between 20-

and 23° C. Humidity was between 30% and 60%. The diet was
Ssniff Sole Diet for Dogs, Ssniff Versuchstierdiaeten GmbH, D~
4770 Soest. The diet was routinely analyzed for composition and
contaminants. Each dog received 400 grams of feed daily. Tap
water was available ad libitum.

Results:

It was reported that animal Q 337 died due to the, "severity of
the toxicity" of the compound. Necropsy was not done on this
animal to determine the cause of death.

2. Test Substance Admipistration: The test compound was mixed
into the diet to achieve the following concentrations:

Control: O ppm {1lst to 28th day)
Group I: 10 ppm (1st to 28th day)
.Group II: 80 ppm {1st to 28th day)
Group III: 640 ppm (1st to 14th day)
320 ppm (15th to 28th day)

The diet was mixed in a "mixer granulator type MGT." The diet
was analyzed for homogeneity and stability.

3. Observations: All animals were examined several times daily
for appearance and behavior.

Results:

One animal in the control group vomited food paste and had a
.pasty stool. 1In group I (10 ppm) two animals were observed to
have diarrhoea. One of these animals, also, had pasty stool. 1In
group III 640 ppm (first to fourteenth day) the following
observations were made: o
impaired movement (26 times)

voniting of food paste (1 times)

conjunctival irritation (12 times)

one animal prone with spasms

3

212



- one animal found dead on the 15th day

When the treatment wag reduced to 320 ppm in group III the
fallowing observations were made:
+ impaired movement (13x)
« vomiting of food paste (13x) . .
+ conjunctival irritation (5x) ‘

4, Food and Water Consumption: Food and water consumption was
measured daily. Body weights were determined weekly.

Results:

Food consumption was reported as, "no. left food weighed/week."
The weight of the food left was not reported. Food was left by 3
of the four dogs in Group III (640 ppm) during the first fourteen
days. After the dose was reduced to 320 ppm, food was left only
twice. The information given in the report does not allow food
consumption or mg/kg/day of chemical.

Water consumption was not affected by the administration of the
compound in the feed.

5. Body Weights: Animals were weighed weekly starting at week -
one.

Results:

Males demonstrated weight loss in all the groups (Table 1).

Table 1 Mean Body Weights in Kilograms

Week

Group , Sex -1 1 2 3 4
Control Male 11.4 11.0 11.0 11.0 10.9
Group I Male 10.2 9.7 9.5 9.6 9.6
Group I1I Male 11.0 10.0 9.9 10.2 10.3
Group III Male 11.0 10.1 9.6 10.6 10.6
Control Female 9.4 9.3 9.5 9.3 9.5
Group I Female 8.1 9.0 9.0 9.0 9.3
Group II Female 9.4 9.1 9.1 9.2 9.3
Group IIX Female 10.5 9.9 10.0 10.0 10.3
Note: Extracted from the Final Report.

4. Hematological Examination: Blood for these examinations was
drawn from the vena jugularis into an EDTA (dipotassium ethylene
diamine tetra-acetate) coated tubes. The following parameters
were examined and included: hematocrit, haemoglobin, erythrocyte
counts, leucocyte counts, mean corpuscular volume of single
erythrocytes (MCV), mean haemoglobin content (MCH), mean cell
haemoglobin concentration (MCHC); thrombocyte counts,

4
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reticulocyte counts, thromboplastin time (TPT), blood
sedimentation rate, and differential WBC counts.

Results:

No significant toxicity-related findings were found in the above
parameters. Individual values were reported only.

5. Clinical Chemistry Examinations: These determinations were
done with blood plasma. Electrolytes were measured in the serum.

It is unclear which of these procedures used heparin. The
following clinical chemistry parameters were examined; blood
sugar, urea, creatinine, total protein, aspartate
aminotransferase (AST/GOT), alanine aminotransferase (ALT/GPT),
alkaline phosphatase (AP), glutamate dehydrogenase (GLDH),
bilirubin, cholesterol, sodium, potassium, calcium, and chloride.

Results:

The following was reported: "The level of 640 ppm test substance
resulted in a reduction in potassium concentration (one dog) and
phosphorus concentration (three dogs) in the serum. After
reduction of the dose to 320 ppm FCR 4545, the laboratory
parameters described returned to normal. All the other clinical
chemical parameters were normal at the examination times.™

6. Urinalyses: Animals were placed in metabolism cages for a
period of 8 to 14 hours. During this period food and water were
not available. Each animal received 250 ml of water by stomach
tube before being placed in the metabolism cage. Animals which
did not produce urine during a six hour period were kept in the
cages for 14 hours. These animals were allowed food and water.
The volume and specific gravity of the urine were measured. The
urine was examined for the following parameters; protein,
glucose, blood, bilirubin, ketone bodies, and pH.

Results:

"Increase in specific gravity of the urine and a reduction in
urine volume (two dogs each) after 640 ppm FCR 4545. One of
these dogs died.”" No significant findings after reduction of the
test material to 320 ppm was noted.

. Statistics: Statistics were not done in this study.

Study Author's Conclusions:

After 640 ppm FCR 4545 for fourteen days the follow1ng
conclusions were made by the study author.

"The impaired movement, vomiting and reduced food

5
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consumption are most likely to be substance~induced effects.
It may be that FCR 4545 was also the cause of the spasms
observed in one animal, and responsible for the conjunctival
irritation noted in two dogs.

The reduced food consumption and vomiting led to impaired
electrolyte levels and metabolism, with weight losses,
impaired general well-being, increased urine specific
gravity, reduction of potassium and phosphorus levels in the
serum, and reduction of the urine volume. These toxic signs
led to the death of one animal." .

the dose was reduced to 320 ppm the following conclusions
made by the study author.

"The hematological (sic) parameters did not provide any
indication of damaged to the red or white blood cells.
Blood coagulation was also unimpaired." No damage to the
kidneys or other organ groups was seen at this time. 2all
other clinical chemistry parameters were normal at the end
of the study, as were urinalyses.

It was concluded that 640 ppm was to high a dose to be
administered to beagle dogs. This was justified by the toxic
signs noted above, and the death of one animal at 640 ppm dose
level. The signs observed at 320 ppm which were of less
intensity.

The suggested dose levels for a subchronic feeding study are; 0,
10, 60 and 360 ppm of FCR 4545. ‘
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Reviewed by: Melba S. Morrow, D.V.M. W?/’/‘H
Section II, Tox. Branch I (H7509C) 1r5fﬂ

Secondary Reviewer: Marion P. Copley, D.V.M.
Section II, Tox. Branch I (H7509C)
DATA EVALUATION REPORT
STUDY TYPE: Subchronic Toxicity - Rat
GUIDELINE #: 82-1
TOX. CHEM. #: 266D
MRID #: 412441-08
TEST MATERIAL: FCR 4545
SYNONYMS: Beta Cyfluthrin, Tempo I
STUDY NUMBERS: T8023085, 97492
SPONSOR: Mobay

TESTING FACILITY: Bayer, AG
Federal Republic of Germany

TITLE OF REPORT: FCR 4545 Subchronic Toxicological Study in Rats
AUTHORS: Dr. H. Suberg

REPORT ISSUED: November 1986

pu
CONCLUSIONS: Based on the results the NOEL is 125 ppm (2.5 mg/kg
in males and 10.9 mg/kg in females) and the LEL is 500 ppm (37.0
mg/kg for males and 43.0 mg/kg in females) based on the presence
of uncoordinated gait, impaired general condition (necrosis in
the head and neck region), two deaths and delayed weight gain.

CLASSIFICATION: Guideline
TOX. CATERGORY: N/A

MATERIALS: FCR 4545, a white odorless solid, having a purity of
99.7% was the test material. One hundred eighty Wistar rats
‘(strain BOR:WISW), 4. to 5 weeks of age and ranging in weight from
56 to 73 grams (males) and from 49 to 68 grams (females) were the
test animals. Test animals were obtained from Winkelwann .
Experimental Breeding Plant in Germany.
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METHODS: Dose groups for this study were selected based on the
results from two preliminary studies. In the first preliminary
study which lasted for three weeks, the highest dose tested was
1,000 ppm. All animals in this group died after the first week
of treatment. In another study, doses of 0 and 600 ppm were fed
for two weeks, with only weight loss being reported in the
treated animals.

Animals were randomly assigned to the following groups:

GROUP DOSE {ppm) DOSE (ma/kKdq)

1& 2 control (0) 0]

3 & 4 30 2.3 (M), 2.5 (F)
5 & 6 125 9.5 (M), 10.9 (F)
7 & 8 500 38.9 (M), 42.4 (F)
9 & 10 contro} o

11 & 12 500 37.0 (M), 43.0 (F)

0dd numbered groups were comprised of male animals. Groups 9
thru 12 were designated as recovery groups that underwent a four
week observation period. The test substance was mixed in
powdered animal feed. Control animals received feed without FCR
4545. During the observation period, the 500 ppm recovery group
received the control substance.

Animals were 1nd1v1dually housed in rooms with average
temperatures of 22 + 2° € and the relative humidity of
approximately 50%, a 12 hour light/dark cycle and 10 air
exchanges per hour. ‘

Animals were cbserved twice daily for clinical signs of toxicity.
Body weights were determined prior to treatment and at weekly
intervals thereafter. Body weights were also recorded prior to
necropsy. Feed consumption was alsc determined and provided
information on the amount of test compound consumed by the test
animals.

The stability of the test compound in the feed was analysed prior
to the beginning of the study. Concentration and homogeneity
were also assessed. Nominal concentrations were determined at 4
monthly intervals for the 500 ppm sample and at three intervals
(July, August and October) for the 30 and 125 ppm samples. The
homogeneity was determined for 3 of 5 samples obtained from
different points in a rectangular tray. These samples were taken
from the left and right front and rear locations and from a
‘center location.

Clinical laboratory examinations were conducted in 10 animals in
each group after one and three months on the study. Blood was
collected from the caudal vein for glucose determination and from
the retroorbital sinus for other blood parameters. After 13
weeks on the study, a tooth and a femur were removed from 5

2
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animals per group for the determination of flouride content.
These same animals were subjected to the measurement of liver
microsomal enzyme activity. Urine was collected under fasting
conditions. (See Table I for a checklist of hematology, serum
chemistry and urinalysis parameters).

Necropsies were performed on all animals dying during the study
and those which were sacrificed while moribund. Gross
examinations were performed on organs and tissues from these
animals. Animals completing the designated 13 weeks on the study
were sacrificed by exsanguination while under diethyl ether
anesthesia. Organs were subjected to gross and microscopic
examination and all changes from normal were described. (See
Table II for a checklist of the examined organs). Tissue
sections were stained with hematoxylin and eosin; the kidneys
were also stained with positive acid Schiff (PAS) and the liver
was stained with oil red 0 (OR0O) for the determination of fat
content.

QUALITY ASSURANCE: A statement of quality assurance and
compliance with Good Laboratory Practices were provided in the
submission.

STATISTICAL ANALYSIS: Arithmetic means, standard deviations and
upper and lower confidence limits were determined for body
weights, organ weights and for food and water consumption. For
comparison of treated and contrels, Mann Whitney and Wilcoxon
Tests were used. Determinations were made for p < 0.05 and for p
< 0.01.

RESULTS:
Clinical Observations

Three deaths were reported at the 30 ppm level; one at. the 125
ppm level and one each in the 500 ppm dose group and in the 500
ppm recovery group. Animals dying at the 30 and 125 ppm doses
were believed to have expired as a result of improper blood
collection techniques; however, at 500 ppm, the cause of death
was not determined and may have been related to the compound.

Clinically, lack of coordination and poor general condition were
observed during the first week of treatment in the high dose
animals. At 500 ppm, necrosis in the head and neck regions was
cbserved in six males and one female. Two males also had a
"sore". These findings were attributed to treatment with FCR
4545. No treatment related findings were reported in the lower
dose groups.

Body weights and weight gains were lower than controls in males
in the 500 ppm group throughout the study. In females in the 500
ppm group, body weight gains were lower on weeks 1, 6 and 10 of
the study. (See Table III). Food consumption was similar

3
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between groups:hﬁowever, water consumption was reduced by 18.8%
in the 500 ppm dose group when compared to controls.

Hematology

Blood samples were collected at 1 and 3 months during the study.
In 500 ppm males, hematology parameters after one month of FCR
4545 were statistically different from controls for hemaglobln,
MCV, hematocrit, and MCH. 1In females, statistically 51gn1flcant
decreases in hemoglobln and MCHC were reported at 30 ppm:;
decreases in hematocrit, hemaglobin and MCHC were reported at 125
ppm and decreases in erythrocytes, hemaglobin, hematocrit and
MCHC were reported at 500 ppm. None of the reported changes were
biclogically significant since they were within the reference
range for normal values.

After three months of FCR 4545 treatment, the parameters affected
at one month were corrected. In males a decrease in leucocytes
was reported at 30 ppm and in females at 125 ppm, statistically
significant differences reported for the same parameter. Mean
corpuscular hemoglobin concentration (MCHC) was increased in the
125 ppm and in the 500 ppm females when compared to controls.
Again, no biological significance could be attached to these
findings. 1In the recovery animals, no biologically significant
alterations in hematology parameters were present.

Clinical chenistry

After one month of receiving FCR 4545, males in the 30 ppm dose
group had statistically significant decreases in SGOT and SGPT;
males in the 125 ppm group had significantly lower triglyceride
levels and males in the 500 ppm group had increased bilirubin and
decreased protein, urea and creatinine levels. Additionally,
males in the 500 ppm recovery group had elevated levels of SGPT
and urea. These findings were not ¢onsidered biologically
significant as the values were within normal range.

Females receiving the test compound for one month had decreased
alkaline phosphatase and triglycerides at 30 ppm; at 125 ppm
decreased SGPT and triglycerides were reported and at 500 ppmn,
decreased triglycerides were reported. Recovery 500 ppm females
had elevated alkaline phosphatase, SGPT and bilirubin levels when
compared to controls and decreased creatinine. Again, the
reported differences between treated and control animals were not
bioclogically significant.

Three months into the study, most of the parameters affected
after one month of treatment were comparable to values in
controls for males. In the 500 ppm dose group triglycerides,
protein and cholesterol were elevated but not to a level of
biological significance.
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In females, decreases in alkaline phosphatase were reported at 30
and 500 ppm; triglycerides remained lower in the high dose group
when compared to controls and protein levels were 51gn1f1cant1y
lower than controls at 30 and 500 ppm. Decreases in urea levels
were reported for females in the 125 ppm group and increases in
the same parameter were reported for the 500 ppm recovery females
when compared to recovery controls. None of these findings are
considered biologically significant because the values reported
for these parameters are within the reference range for normal
values, based on the investigators historical control data which
appeared on pages 68 - 70 of the report.

Enzymes/ Flouride Levels

With the exception of a slight increase in cytochrome P 450
activity at 125 ppm, there were no other differences in liver
enzymes. Results from tests to determine the flouride
concentrations in bones and teeth did not reveal any significant
differences between dose groups.

Urinalysis

After one month of receiving FCR 4545, urinary pH was lower in
males receiving 30 and 125 ppm and higher in females receiving 30
ppm. Urinary calcium was higher at 30 ppm in males and at 500
ppm in both sexes. By the third month of treatment, these
changes were no longer apparent indicating that the earlier
increases were probably incidental findings.

Pathology
In males receiving FCR 4545 at 500 ppm, lower absolute organ

(heart, liver and kidney) and body weights were reported. 1In
females, absolute lung weights were elevated at 125 ppm and body
welghts were decreased at 500 ppm when compared to controls.
Additionally, at 500 ppm, relative body weights were decreased
and relative heart, lung, liver and kidney weights were
increased. No significant differences were observed when
recovery high dose animals were compared to recovery controls.

Fatty livers were present in all groups with approximately the
same frequency in occurence. In the livers of 125 and 500 ppm
females, perlvascular lymphocytes were present at a greater
frequency than in controls (3/15 at 125, 5/15 at 500 and 0/15 in
ceontrols). The presence of perlvascular lymphocytes is
indicative of a non-phagocytic process and is probably related to
the detox1f1cat10n of the test compound.

Wlth regard to the stability of the test compound, the active
ingredient was found to be stable over a 14 day storage period.
The nominal concentration of the test compound ranged from 100 to
114% of the theoretical values. The distribution of the test
material in the feed was also found to be homogeneous based on
the analysis of three samples.
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DISCUSSION: Based on the findings in this study the NOEL is 125
ppm. The LEL is 500 ppm based on decrease in weight gain at week
one in males and females, and at weeks 5 and 7 in males, the
occurence of two deaths and the observation of poor general
condition with the presence of sores in the head region in
animals in this group. The presence of perivascular lymphocytes
in the livers of rats receiving the compound is indicative of a
detoxification process and should not be considered an endpoint
for toxicity.

In recovery animals which were allowed a four week period without
receiving the test compound, no abnormalties were detected in
hematology, clinical chemistry, urinalysis or pathology. Since
these parameters were not affected to a level of biological
significance, reversibility of symptoms can not be determined. .

The study is classified as guideline and satisfies the
requirements set forth in the Subdivision F Guidelines.
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TABLE I
HEMATOLOGY, SERUM CHEMISTRY and URINALYSIS

MEASUREMENTS'

Hematolody . Clinical Chemistry
+ Erythrocytes Alkaline phosphatase
+ WBC and Differential Counts + SGOT

Thrombocytes + SGPT
Reticulocytes : + Glucose
+ Hematocrit + Total bilirubin
+ Hemoglobin Cholesterol
Mean corpuscular hemaglobin + Creatinine
Mean corpuscular hemaglobin conc. + Total protein
Mean corpuscular volume + Urea
+ Clotting time Triglycerides
+ Albumin
+ Sodium
* Urinalysis + Potassium
pH + Calcium
volume Inorganic phosphate
Specific gravity + Chloride
Glucose Flouride
Bloed N- Demethylase
Protein O- Demethylase
Ketones Cytochrome P-450
Bilirubin
Urobilinogen
sediment
Sodium
Potassium
Calcium
Chloride

Inorganic phosphate

+ = reqguired for subchronic studies under Subdivision F
Guidelines

* = Urinalysis not routinely required under Guidelines for
subchronic testing.
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TABLE II

ORGANS and TISSUE EXAMINED GROSSLY and MICROSCOPICALLY

Cardjovascular Glandular
+ Aorta + Pituitary ,
+ Heart + Mammary
Harderian
Gastrointestinal Extraorbital
Tongue + Thyroid
+ Esophagus + Salivary
+ 8tomach + Adrenals xx
+ Small intestines (all sections)
+ Cecum Respiratory
+ Colon + Trachea
+ Rectum + Lungs xx
+ Liver xx
+ Pancreas
Lymphoreticular
Urogenital + Meszsenteric 1l.n.
+ Kidney xx + Cervical 1l.n.
Ureter + Bone marrow
Urethra + Spleen
+ Urinary bladder + Thymus
+ Testes XX
Epididymides Nervous
Seminal vesicles + Brain xx
Prostate Spinal cord
Vagina Cptic nerve
+ Uterus + Sciatic nerve
Oviduct
Ovaries Other
Skin
Eyes
Eyelids
Bone
+ Gross lesions

+ = Required under Subdivision F Guidelines.

X®x = organs that were weighed
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TABLE III

MEAN BODY WEIGHT GAINS (g)?

Males
DOSE (ppm)° 0 500 % of control
Week
o -1 37 3 8
1 -2 39 28 71
4 - 5 30 24 80
6 - 7 26 15 58
7 -8 18 13 72
10 - 11 i3 9 69
Females
DOSE (ppm) o 500 % of control
Week
0~ 1 30 4 16
6 - 7 8 6 75
10 - 11 3 2 67

a = table derived from data provided by the sponsor

b = Only control and high dose groups compared for intervals
where weight gain in the high dose group was < 80% of the control
value.. Welight gains in other groups comparable to control.

* = weight gains not comparable to controls (statistical
significance not provided in the study report).
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Guideline Series 81-2: Acute dermal toxicity

Approved by: o ‘ |
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DATA EVALUATION REPORT
STUDY TYPE: Guideline Series 81-2: Acute dermal toxicity in rats
EFA IDENTTIFIGATION NUMBERS:
Tox. Chem. Number: 266E

MRID Number: 412441-06
PC Number; 128831

TEST MATFRIAL: FCR 4545 technical, formulation in polyethylene glycol E 400

SYNONYM: Cyfluthrin
SPONSOR: Agricultural Chemical Division, Mobay Corporation

REPORT NUMBER: 98286

STUDY NUMBER: T 8023328

TESTING FACILITY: BAYER AG, Institute of Toxicology/Agriculture of the
Fachbereich Toxikologie of BAYER AG, Friedrech-Ebert-Strasse 217-333, D-5600
Wuppertal 1, Federal Republic of Germany (FRG)

TITLE OF REPORT: FCR 4545 Technical Study of the Acute Dermal Toxicity to
Rats (Formulation in Polyethylene Glycol E 400)

AUTHOR: Dr. K. 6. Heimann

STUDY COMPLETED: November 4, 1987

CONCLUSION:

LDsy (maie) 25000 mg/kg
LDsy (female) =5000 mg/kg
Toxic signs: salivation, lethargy, uncoordinated gait, splayed gait,
difficult breathing, soft feces
Dose levels: O, 100, 1000, 2500, and 5000 mg/kg
- Route: Dermal _ _
Strain: Ber: WISW (SFF-Cpb)

CLASSIFICATION: Acceptable. This study satisfies the guideline requirement
(81-2) for an acute dermal toxicity study in rats.

TOXICITY CATEGORY: T®I--Caution

PUARNTS

226



Guideline Series 8l-2: Acute dermal toxicity

A. MATERIALS

1.

Test Matérial

Test material: FCR 4545 technical, formulation

Formulation vehiele: Polyethylene glycol E 400

Chemical name: «-cyanc{4-fluoro-3-phenoxyphenyl)methyl-3-(2,2-
dichloroethenyl)-2,2-dimethyleyclopropane-carboxylate

Empirical formula: CypH;3C1,FNG,

Structural formula:

0
|
*Sec-arant-oon
N
a c
™
HE Oy

Molecular weight: 434.3 g/mole

Batch number: 16002/84

Purity: 99.1%, 98.7% (two measurements); determined by sponsor before
the study :

Physical description: White powder

Storage conditions: Stored in the dark at room temperature
(23-27.5°C)

Odor: Odorless

Stability: Test material formulation was stable for 24 hours. The
active ingredient concentration in percent of nominal value for a
2,083-mg/mL solution was 99 and 98% for a storage period of 0 and 24
hours, respectively. Stability was determined before the study.

Controls

Animals: 5 Males and 5 females
Vehicle: 0.6 mlL/kg polyethylene glycol E 400

Test Animals

Species: Rat
Strain: SPF-bred Wistar rats, strain Bor: WISW (SPF-Cpb)
Source: Winkelmann, Borchen, Paderborn district, FRG
Sex and numbers: 25 Males and 25 females (included control group)
Age: B-18 Weeks :
Initial body weight: Males, 202-222 g; females, 201-232 g
Housing: 5/Cage during the acclimation period; l/cage during the
study period. Animal room was maintained at a temperature of 23:2°C
and a relative humidity of approximately 50%. A 12-hour
alternating light/dark cycle was maintained in the animal room.
There were approximately 10 air changes/hour in the animal room.
Feeding:  Feed (Altromin® 1324 -- Haltungsdiaet, manufactured by
Altromin GmbH, Lage, FRG) and tap water were provided ad libitum.
Animal identification: Individual picric acid markings; and cage
ID cards specifying the test compound, animal number, dose, sex, and
study number. '
Acclimation period: At least 7 days prior to study initiation
Randomization: Animals assigned to dosage groups based on random
number tables.
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Guideline Series 81-2: Acute dermal toxicity

Health status: Animals were examined for health status during the
acclimation peried. Study only used animals that were judged
healthy. Females were nulliparous and not pregnant.

TEST PERFORMANCE

Fur was clipped from the dorsal area of each animal 1 day prior to
application of the test material. Five male and 5 female rats per dose
were each dermally administered a single topical application of FCR 45453
technical made into a paste with polyethylene glycecl E 400 (0.012 mL for
100-mg/kg body weight dose group; 0.12 wlL for 1,000-mg/kg body weight dose
group; 0.3 mL for 2,500-mg/kg body weight dose group; 0.6 mL for
5,000-mg/kg body weight dose group). The paste was made on aluminum foil
which was used to cover the test site. A control group of 5 males and 5
females was treated with 0.6 mL of polyethylene glycol E 400. The
aluminum foil with the formulation paste was secured to an area of intact
skin on the shaved dorsal area by use of a bandage wrapped around the
animal’'s trunk. The dimensions of the test site were 5 em x 6 cm. After
a 24-hour exposure period, the bandage was removed and the test site was
washed with soap and water to remove residual test material.

Animals were observed for 14 days. Clinical observations were recorded
several times on the day of application and at least once a day
thereafter. Body weights were measured just prior to application on test
day 0, and daily throughout the observation period. At the end of the
study, animals were sacrificed with diethyl ether and necropsied. Rats
that died during the study were alsc necropsied. Histopathological
examinations were not performed on any of the animals.

QUALITY ASSURANCE MEASURE

A signed Quality Assurance Statement and a signed Good Laboratory Practice
statement were included in the study report.

RESULTS AND STUDY AUTHOR’S CONCLUSIONS

No mortalities were reported for males. Mortality was reported for

1 female from the 5,000-mg/kg group resulting in a 20% mortality rate for
this group. Based on these mortality results, the acute dermal LDsy of
FCR 4545 technical was >5,000 mg/kg for male and female rats.

No clinical observations were reported for vehicle control animals, or for
any of the treated animals from the 100-mg/kg dosage group. Clinical
signs of toxicity were reported for all animals in the 1,000-, 2,500-, and
5,000-mg/kg dose groups. Clinical signs were of minimal-to-moderate
severity and consisted of lethargy, uncoordinated gait, splayed gait, and
salivation for males and females, The time of onset for clinical signs in
males and females was 2 days following exposure; at 8 days the signs were
no longer observed. Additional signs observed in the high-dose group
(female) consisted of difficult breathing (moderate severity} and soft
feces (moderate severity) which had an onset time of 3 days; at 4 days the
signs were no longer observed. The study author stated that the observed
clinjcal signs (starting at 1,000 mg/kg) were in accordance with the

€5 syndrome known from pyrethroids containing a e-cyano-3-phenoxybenzyl
alcohol group.
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Guideline Series 81-2: Acute dermal toxicity

A slight decrease in body weight as compared to initial body weight was
observed in vehicle control animals and in animals administered the test
material,; however, body weights at the end of the observation period were
greater than or equal to initisl body weights. The study author
attributed the decreade in body weight gain to the bandaging of the
animals for a 24-hour period because the decreases in body weight were
observed in both vehicle control animals and animals administered the test
material.

No gross findings were reported upon macroscopic examination for any of
the females that were sacrificed at the end of the study. For the

1 female from the 5,000-mg/kg dose group that died during the study, gross
findings were reported for the lungs (mottled, severely distended), and
gastrointestinal tract (severely distended, almost empty). No gross
findings were reported for vehicle control males and males from the
100-mg/kg dosage group. For the 1,000-mg/kg dosage group, 1/5 males was
reported to have a hollow left kidney, and 3/5 males were reported to have
few-to-several dark red zones on the lung surface. For the 2,500-mg/kg
dosage group, pinpeint zones on the lungs were reported in 1/5 males, and
4/5 males had no gross findings. For the male 5,000-mg/kg dosage group,
no gross lesions were reported im 4/5 males, and a missing left kidney and
an enlarged right kidney were reported,

No dermal irritation was reported for any of the vehicle control animals.
For males administered the test material formulation, incrustation on the
treated area was observed in some males from the 100- and 5,000-mg/kg
dosage group with an onset time from 4 days to 8 days after exposure and a
maximum duration of 14 days. For females administered the test material
formulation, Incrustation on the treated area and on the border of the
treated area was observed in some females from the 100-, 1,000-,
5,000-mg/kg dosage group with an onset time ranging from 2-8 days with a
maximum duration of >14 days. Individual animal data were not provided
for the incidence of dermal irritation. The incidence of dermal
irritation was also not reported for dose groups.

REVIEWERS' COMMENTS

The study is classified as Acceptable. However, the incidence of dermal
irritation was not reported.

The estimated acute dermal LDs; of FGR 4545 technical formulation in
polyethylene glycol E 400 for male and female rats is >5,000 mg/kg. The
highest dose administered in the study (5,000 mg/kg) exceeded the limit
dose of 2,000 mg/kg specified in Guideline Series 81-2. Based on this
LDsy, the Toxicity Category is III--Caution.
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Review Section III, Toxicology Branch I/HED

DATA EVALUATION BEPORT

STUDY TYPE: Guideline series 81-6: Guinea pig skin sensitization test
{Maximization Test)

EPA IDENTIFICATION NUMBERS

Tox. Chem, Number: 266E
MRID Number: 412441-07
PC Number: 128831

TEST MATERTAL: FCR 4545 (Technical)
SYNONYMS: Cyfluthrin
SPONSQR: Mobay Corporation

STUDY NUMBER: T 2019822

IESTING FACILITY: Bayer AG, Institute of Toxicology, Wuppertal, Federal
Republic of Germany

TITLE OF REPORT: FCR 4545 Technical:; Study for Skin Sensitization Effect on
Guinea Pigs

AUTHOR: K.G. Heimann

STUDY COMPLETED: March 4, 1986

CONCIUSTONS: Cyfluthrin is not a skin sensitizer,

CIASSIFTCATION: ' Unacceptable. This study was classified as Unacceptable,

- according to Guideline series 81-6 because the study did not include a tabular
presentation of individual data for the induction exposures and no results
were reported for these experiments.

TOXICITY CATEGORY: Not applicable
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MATERIALS
1. Test Material

A

Test material: FCR 4343 (technical) or Cyfluthrin

Chemical name: Cyano-(4-fluoro-3-phenoxy-phenyl)-methyl-3-(2,2-
dichloroethenyl)-2,2-dimethylcyclopropanecarboxylate

Purity: 98.5% (Sponsor analysis; no data shown)

Physical description: Not reported

Lot number: 16002/84

Storage conditions: Stored in the dark at 23-26°C

Stability: Tested over a 44-hour period for 0.01% and 50X soclutions:
the content of the active ingredient in the 0.01% solution was
reduced by 1% over 44-hours; that of the 50% solution was increased
by 1% in this time period.

Homogeneity: Ranged from 71-76% of the nominal value as a
1% suspension and from 109-116% of the nominal value as a
30% suspension.

Test Animals

Species: Guinea pigs

Strain: Bor: DHFW/SPF

Sex: Male

Source: Winkelmann, Borchen

Receipt date: Not reported

Numbers: 20 (treated group); 10 (control group)
Housing: 5/cage

Age: Not reported

Weight: 318-375 g

Feeding: Feed (Altromin 3022 Diet) and water provided ad libitum.
Acclimation: Eight days

Selection: By weight and randomization

Exposure Conditions
a. Control Group

Induction phase

(a) Initial induction (day 0)

® Route of administration: Intradermal injection
(0.1 ml)
. Solutions used: Freund’s adjuvant diluted i:l with

sterile physiological saline; Cremophor EL in sterile
physiological saline solution (2% v/v); Cremophor EL
in sterile physiological saline solution (2% v/v) with -
Freund's adjuvant in equal parts

z 232



Guideline Series 81-6: Dermal sensitization study

(b) Second induction (day 7)
] Route of administration: Topical dermal application
. Solution used: Cremeophor EL in sterile physiological
saline solution (2% v/v) on skin pre-irritated with
10% sodium lauryl sulfate (SLS)
allenge phase (d 1

. Route of administration: Topical dermal application

. Solution used: 25% FCR 4545 formulated with Cremophor
EL in sterile physiological saline solution (2% v/v)

b. Treated Group

Induction phase

(a) Initial induction (day 0)

L Route of administration: Intradermal injection
(0.1 ml)
. Solutions used: Freund's adjuvant diluted 1:1 with

sterile physiological saline; FCR 4545 (1X%) formulated
with Cremophor EL in sterile physiological saline
solution (2% v/v); FCR 4545 (1lX) formulated with
Cremophor EL in sterile physiological saline solution
(2% v/v) and with Freund’s adjuvant in equal parts

{b) Second induction (day 7)
. Route of administration: Topical dermal application
L Solution used: 25% FCR 4545 formulated with Cremophor
EL in sterile physiological saline solution (2% v/v)

on skin previously irritated with 10¥ sodium lauryl
sulfate (SLS)

Challenge phase (day 21)
. Route of administration: Topical dermal application
L] Solution used: 25X FCR 4545 formulated with Cremophor

BEL in sterile physiological saline solution (2% v/v)

TEST PERFORMANCE

Data from a previously conducted range-finding study were shown but the
nmethodologies for the study were not described. Based upon the range-
finding study, in which guinea pigs were exposed to solutions of 0, 1,
2.5, and 5.0% FCR 4545, a 1% solution was identified as the initial
induction dose for the current study. From second induction and challenge
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doses of 3, 6, 12, and 25X that were used in the same range-finding study,
a 25X solution was identified as the second induction and challenge doses
for the current study. No irritation effects were noted in any of the
animals exposed to these doses during second induction or challenge phase
in this range-finding study; irritation information was not reported for
the initial induction tests. The study report indicated that 10X sodium
lauryl sulfate was used in the second induction, but no details were
provided on the concentration administered or the results obtained.

Body weights and examinations

Individual body weights were recorded weekly and on day 24,

Throughout the study, animals were inspected for clinical signs twice
daily, and once/day on weekends and holidays. Gross pathological
examinations were conducted on all animals that died or were moribund
during the study.

Initial induction--intradermal injection (day 0)

Hair was removed from the exposure sites by shearing 24 hours prior to
exposure. Paired (parallel on each flank) intradermal injections on the
back of each animal were administered at the following sites: cranial
(site 1), medial (site 2), and caudal (site 3). Exposures by site were as
follows:

Site 1: 0.1 ml Freund’s complete adjuvant diluted 1:1 with
sterile physiological saline solution

Site 2: 0.1 ml FCR 4545 (1X) formulated with Cremophor EL in
sterile physiological saline solution (2% v/v)

Site 3: 0.1 ml FCR 4545 (1%) formulated with Cremophor EL -in
sterile physiological saline solution (2% v/v) and with Freund’s
complete adjuvant in equal parts .

Controls were likewise exposed except that FCR 4545 was not present in the
formulations. '

econd induction--topical application (day 7)

The same skin site which was previously injected was treated by topical
patch administration. The test material was applied with hypoallergenic
dressings on or near previously injected sites, covered with aluminum
foil, and was secured with adhesive tape for 48 hours. Twenty-four hours
prior to topical application, the skin.was shaved and pre-irritated with
10% SLS. Controls were likewise exposed except that FCR 4545 was not
present in the formulations.

Challenge test--topical applicatio day 21

On day 21, the test material (25%, formulated as above) was topically
applied to the previously unused left flank of guinea pigs in the
treatment group and one contreol group. The test material was administered
under an occlusive patch for 24 hours. The skin site was not irritated
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610293

intentionally by SLS treatment but was shaved and depilated with Pilca
cream 24 hours prior to treatment. The vehicle controls from the
induction studies were also exposed to 25X FCR 4545 using this same
procedure; these animdls served as a positive challenge control group. In
addition, an identically treated vehicle control was used on the right
flank of each animal. After 24 hours of contact, the skin was evaluated
for gross lesions at 24 and 48 hours.

Assesgsment Scores

The following Assessment Scores were used to appralse the treated skin:

= no finding

= gslight redness in places

= confluent, moderate redness

= gevere redness and/or swelling

L M= O

RESULTS AND STUDY AUTHOR’S CONCLUSIONS

Body Weights and Examinations

All animals gained weight during study days 0-21. However, 8 out of 10 of
the control animals lost body weight within days 21-24 of the study period
when compared to body weights on previous days. Similarly, 9 of the

20 treated animals that had gained weight throughout the study also lost
weight within the last 3 days of the study, but to a lesser extent than
the controls. The study author concluded that there were no treatment-
related effects on body weight. '

Although no data were shown, it was reported that the treated animals did
not exhibit signs of toxicity, as detected by clinical observation. None
of the animals died from treatment with FCR 45435,

Sensitization

No data for the induction phases were shown or described in the study,
Following a challenge dose of 25% FCR 4545, 2/20 of the treated animals
and 1/10 of the control animals exhibited slight redness. This effect was
of the same intensity in both groups and subsided by 48 hours. The
incidences of these effects were reported to be comparable between both
groups by the study author and FCR 4545 was not considered to induce
sensitization in male guinea pigs under the exposure conditions used in
this study.

QUALITY ASSURANCE MEASURE

A signed Quality Assurance Statement, dated 10/2/86, was presented. A
Good Laboratery Practice compliance statement was included,
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REVIEWERS' COMMENTS

This study was classified as Unacceptable, according to Guideline

Series 81-6, because the study did not include a tabular presentation of
individual data for the induction exposures and no results were reported
for these experiments. '

The reviewers agree with the study author’s conclusion that FCR 4545 was
not considered to be a skin sensitizing agent in guinea pigs under the
exposure conditions of this study. Although the ages of the animals were

not provided, the body weights were in the normal range for use in
maximization studies.

CBI APPENDIX

CBI Appendices I, II, and III, pp. 10-12
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DATA EVALUATION REPORT

Cyfluthrin

Study Type: Acute Oral Toxicity in Rats
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Approved by: ’
EPA Reviewer: William B.-Greear. M.P.H.. D.A.B.T Signature Vil B Jrgsa

Review Section IV, Toxicology Branch I (HED) Date yli0/9 2
EPA Section Head: Karen Hamernik, Ph.D. Signature
Review Section III, Toxicology Branch I (HED) 3] //

DATA EVALUATION REPORT
STUDY TYPE: Guideline Series 81-1: Acute oral toxicity in rats

EPA IDENTIFICATION NUMBERS:

Tox. Chem. Number: 266FE
MBID Mumber: 412441-04
PC Number: 128831

TEST MATERIAL: FCR 4545 technical, formulation in acetone/peanut oil -

SYRONYM: Cyfluthrin
SPONSOR: Agricultural Chemical Divisien, Mobay Corporation
REPORT NUMBER: 98588

STUDY NUMBER: T 4022145 / T 5022146

TESTING FACILITY: BAYER AG, Institute of Toxicology/Agriculture of the
Fachbereich Toxikologie of BAYER AG, Friedrech-Ebert-Strasse 217-333, D-5600
Wuppertal 1, Federal Republic of Germany (FRG)

IITLE OF REPORT: FCR 4545 Techmnical Study of the Acute Oral Toxiecity to Rats
(Formulation in Acetone/Peanut 0il) ’

AUTHOR: Dr. K. G. Heimann

STUDY COMPLETED: November 5, 1987

CONCLUSION:

LDsy Male (fasted) = 84 mg/kg (55-131 mg/kg)
LDspy Female (fasted) = 77 mg/kg (65-93 mg/kg)

LDsy Male (fed) = 141 mg/kg (113-177 .mg/kg)
LD, Female (fed) = 108 mg/kg (78-152 mg/kg)

Toxic signs: lethargy, cramped posture, digging and preening movements
uncoordinated gait, splayed gait, soft feces, salivation,
piloerection, rolling, increased activity, and difficult breathing

Dose levels: 1, 10, 63, 71, 80, 100, 160, 180, 200 and 250 mg/kg

3
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Route: Oral gavage
Strain: Bor: WISW (SPF-Cpb)

CLASSIFICATION: Acceptable. This study satisfies the guideline requirement

(81-1) for an acute oral toxicity study in rats.

TOXICITY CATEGORY: II--Warning

A. MATERIALS

1.

Test Matexrial

Test material: FCR 4545 technical, formulation
Formulation vehicle: Acetone/peanut oil (1:9)
Type of formulation: Suspension
Chemical name: «-cyano(4-fluore-3-phenoxyphenyl)methyl-3-(2,2-
dichloroethenyl)-2,2-dimethylcyclopropane-carboxylate
Empirical formula: C,5H,5C1,FNO;
Structural formula:
0 N
a n
e vaaans
a ¢ :
~
HE
Molecular weight: 434.3 g/mole
Bateh number: 16002/84
Purity: 99.1% (Sponsor analysis)
Physical description: White powder
Storage conditions: Stored in the dark at room temperature (21-25°C)
Odor: Odorless
Date of receipt: March 10, 1986
Stability: When stored for 0 and 18 hours, the stability results for
"the 0.01% nominal value were 100% and 101% of the nominal value,
respectively; and stability of the 50% nominal value was 107 and

106%, respectively. Stability was determined before the study.
Homogeneity: Not performed.

Controls

Animals: Not needed
Vehicle: Not needed

Test Animals

Species: Rat

Strain: SPF-bred Wistar rats, strain Bor: WISW (SPF-Cpb)
Source: Winkelmann, Borchen, Paderborn district, FRG

Sex and numbers: 60 Males; 70 females

Age: 7-12 Weeks
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Initial body weight: Males, 163-193 g; females, 169-193 g

Housing: 5/Cage during the acclimation period; 1/cage during the
study periocd. Animal room was maintained at a temperature of
23£2°C and a relative humidity of approximately 50%Z. A 12-hour
alternating light/dark cycle was maintained in the animal room.
There were approximately 10 air changes/hour in the animal room.

Feeding: Feed (Altromin® 1324 -- Haltungsdiaet, manufactured by
Altromin GmbH, Lage, FRG) and tap water were provided ad 1ibjtum.

Animal identification: Individual picric acid markings; and cage ID
cards specifying the test compound, animal number, dose, sex, and
study number. .

Acclimation period: At least 7 days prior to study initiation

Randomization: Animals assigned to dose groups based on random
number tables. '

Health status: Animals were examined for health status during the
acclimation period. Study only used animals that were judged
healthy. Females were nulliparous and not pregnant.

TEST PERFORMANCE

FCGR 4545 technical formulated in acetone/peanut oil (1:9) was administered
in 5-mL/kg volumes by eoral gavage to fed rats and to rats that had been
fasted for approximately 16 hours prior to treatment. Animals were
observed for 14 days. Different doses were administered for male and
female rats and for fed and fasted rats (see dosing schedule below).
Fasted animals were provided feed 2 hours after dosing. There was no
vehicle control group.

Dosing schedule:

Doses administered to 5 fed male rats: 1, 10, 100, 160, 180, or 200 mg/kg
of the test material formulation.

Doses administered to 5 fed female rats: 1, 10, 71, 100, 160, 200 or
250 mg/kg of the test material formulation. The 71-mg/kg dose was
administered to an additional 5 animals for a total of 10 animals.

Doses administered to 5 fasted male vats: 1, 10, 71, 100, 160 or
250 mg/kg of the test material formulation.

Doses administered to 5 fasted female rats: 1, 10, 63, 80, 100, or
160 mg/kg of the test material formulation :

The day of test material administration was referred te as day 0. Animals
were frequently monitored for clinical signs of toxicity during test day
0, and at least once a day on test days 1-14, The duration of clinical
observations was reported. Body weights were measured prior to dosing on
test day 0 and daily thereafter. Rats that survived treatment were
sacrificed at the end of the study using diethyl ether and necropsied.
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Rats that died during the study were also necropsied. Histopathological
examinations were not performed on any of the animals.

Statistics

A computerized (HP 3000) program was used to calculate LDsys by the method
of A. P, Rosiello, M. M. Essigmann, and G. N. Wogan (1977)! as modified
by Pauluhn (1983)2. This method is based on the maximum likelihood
method of Bliss (1938)3. The geometric mean was regarded as the
"approximate LDg" for data pairs with 0 and 100% mortalicy.

C. QUALITY ASSURANCE MEASURE

A signed Quality Assurance Statement and a signed Good Laboratory Practice
statement were included in the study repeort.

D. RESULTS AND STUDY AUTHOR'S CONCLUSIONS

Table 1 summarizes the incidence of mortality and percent mortality in fed
and fasted rats. The time of death for animals that died during the study
ranged from within a few hours following exposure up to 3 days.

Clinical signs of toxicity of minimal-to-moderate severity were observed
in all rats at each dose level except for the l-mg/kg dose level for which
none of the animals exhibited clinical signs. For the 10-mg/kg dose
group, lethargy and cramped posture were observed in both sexes of fasted
rats as early as 1 hour after exposure with a maximum duration of 3 days.
For fed rats in the 10-mg/kg dose group, the same clinical signs were
observed as for fasted rats, and in addition, digging and preening
movements were observed 2 hours after exposure (duration 3 hours).
Clinical signs at dose levels higher than 10 mg/kg consisted of lethargy,
cramped posture, digging and preening movements, uncoordinated gait,
splayed gait, soft feces, salivation, piloerection, rolling, increased
activity, and difficult breathing. These signs had an onset time as early
as 33 minutes following exposure and continued for a maximum of 10 days;
none of the signs were delayed. The study author stated that the observed
clinical signs (i.e., increased activity, digging and preening movements,
uncoordinated gait, splayed gait, rolling, and salivation) were in
accordance with those of the CS syndrome which is known from pyrethroids
with an e-cyano-3-phenoxybenzyl alcohol group.

lRosielln, A. F,, J. M, Essigmann, and G, N. Wogan. 1977. Rapid and accurate determinatiocn of the
median lethal dose (LDgy) and its error with small computer. J. Tox. and Environ. Health 3, 797-809.

2Paulubn, J. 1983. Computer-aided estimation of the LDgo/LE5e. BAYER AG Raport no. 11835, dated
05/18/1983.

3pliss, ©.I. 1938. The determination of the dosage-mortality ourve from small numbers. Q. J. Pharm.
Pharmacol. 11, 192.216.
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Table 1. Summary of the Incidence of Mortality and Percent Mortality in Fed
and Fasted Rats Orally Administered FCR 4545 Technieal
{(formulation in acetone/peanut oil)*

Dose Males Females

{mg/kg) Fasted Fed Fasted _ Fed

1 0 0 0 0

10 0 0 0 0

63 - -- -- 1 (20)® --

71 2 (40) -- -- 3* (30)
80 - -- -- 3 (60) --

100 3 (60) 1 (20) 4 (80) 2 (40)

160 7 4 (80) .3 (60) 5 (100) 3 (60)

180 -- 3 (60) - --

200 -- 5 (100) .- 4 (80)

250 5 (100) -- -~ 5 (100)

*Data extracted from Report number 98588, pp. 14, 16,
*Value in parentheses is the % mortality.
* Only group with 10 animals; all other groups had 5 animals.
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Data for individual absolute body weights throughout the observation
period were provided. " Absolute body weight means were calculated for each
dose group. Slight decreases in absolute body weights were observed in
males and females at doses as low as 71-80 mg/kg within the first few days
of the observation period when compared to their initial body weights.
However, by the end of the l4-day observation period, mean body weights
were higher than initial body weights for all groups of rats with the
exception of the 10-mg/kg dose group for fed female rats in which the body
weights were still slightly lower.

Gross necropsy data for individual animals were presented by sex, dose
group, and fasting status. For animals that died during the observation
period, gross findings were reported for the lungs (slightly-to-severely
distended, mottled, dark red), spleen (mottled), stomach (distended,
detachment of the mucosa in the forestomach, filled with mucous and
shavings), liver (lobular pattern, mottled, pale), kidneys (mottled,
slightly marbled), and small intestinal tract (distended, filled with
yellow mucous). The only gross finding reported for animals that were
sacrificed at the end of the study was numerous small dark red zones on
the lungs. No microscopic examinations were performed on any of the
animals,

Based on these results, the study author stated that FCR 4545 technical
formulation was moderately toxic to the rat after acute oral
administration, and that it had a prolonged effect based on the duration
of the clinical signs (10 day maximum) which were reversible by the end of
the 1l4-day cbservation period.

LDsy Determination

The estimated acute oral LDs; for FCR 4545 technical formulation in fasted
rats was 84 mg/kg for males (95% confidence interval = 55-131 mg/kg) and
77 mg/kg for females (95% confidence interval = 65-93 mg/kg). The
estimated acute oral LDs; for FCR 4545 technical in fed rats was 141 mg/kg
for males (95% confidence interval = 113-177 mg/kg) and 108 mg/kg for
females (95% confidence interval = 78-152 ng/kg) .

REVIEWERS' COMMENTS

This study was in conformity with Guideline Series 81-1 and is classified
as Acceptable. The study authors did not mention their rationale for
using both fed and fasted rats in this study. Generally, fasted rats are
used to insure that there will be no food-related influence on the
absorption of the test material from the intestinal tract.

Based on the mortality results, the estimated acute oral LDs, for FCR 4545
technical formulation in fasted rats was 84 mg/kg for males

(95% confidence interval 55-131 mg/kg) and 77 mg/kg for females

(95% confidence interval 65~93 mg/kg). The estimated acute oral LDs, for
FCR 4545 Technical in fed rats was 141 mg/kg for males (95% confidence

6

243



Guideline Series 81-1: Acute oral toxicity

interval 113-177 mg/kg) and 108 mg/kg for females (95% confidence interval
78-152 mg/kg).
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EPA Section Head: Henry Spencer, Ph.D. Signature
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DATA EVALUATION REPORT
STUDY TYPE: Guideline 81-1: Acute oral toxicity in rats

EPA IDENTIFICATION NUMBERS :

Tox. Chem. Mumber: 266E
MRID Number: 412441-02
PC Number: 128831

TEST MATERIAL: FCR 4545 technical, formulation in polyethylene glycol E 400

SYNONYM; Cyfluthrin

SPONSQOR: Agricultural Chemical Division, Mobay Corporation

REPORT NUMBER: 98351

STUDY NUMBER: T 9022140 / T 0022141

TESTING FACILITY: BAYER AG, Institut fuer Toxicologie/Landwirtschaft

Friedrich-Ebert-Strasse 217-333, D-5600 Wuppertal 1, Federal Republic of
Germany (FRG)

TITLE OF REPORT: FCR 4545 Technical Study of the Acute Qral Toxicity to Rats
(Formulation in Polyethylene Glycol E 400)

AUTHOR: Dr. K. G. Heimann

STUDY COMPLETED: November 5, 1987

CONCLUSION:

LDgp Male (fasted): 380 mg/kg (95% confidence interval = 231-625 mg/kg)
LDs; Female (fasted): 651 mg/kg (95% confidence interval = 329-1,29%
mg/kg)

LDsq Male (fed): 655 mg/kg (95% confidence interval = 395-1088 mg/kg)
LDsy Female (fed): 1,369 mg/kg (954 confidence interval = 1,137-1,651
mg/kg)

CLASSIFICATION: Acceptable. The study satisfies the guideline requirements
(81-1) for an acute oral toxicity study.

TOXIGITY CATEGORY: II (males), II1 (females)
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A. MATERIALS

1.

Iest Material

Test material: FCR 4545 technical, formulation

Formulation wehicle: Polyethylene glycol E 400

Type of formulationm: Suspension

Chemical name: a-cyano(4-fluoro-3-phenoxyphenyl)methyl-3-(2,2-
dichloroethenyl)-2,2-dimethylcyclopropane-carboxylate .

Empirical formula: GC,H;3C1,FNO;

Structural formula:

a 5
>o-cu-m-a-|-c-o-a-|
a A\ Y]
[
N .
i

Molecular weight: 434.3 g/mole

Batch number: 16002/84

Purity: 99.1% (Sponsor analysis)

Physical description: White powder

Storage conditions: Stored in the dark at room temperature (21-24°C)

" 0dor:; Odorless

Date of receipt: March 10, 1986

Stability: When stored for 0 and 24 hours, stability of the
0.01% nominal value was 91% and 87%, respectively, and stability
of the 50% nominal value was 107 and 106%, respectively. Stability
was determined before the study.

Homogeneity: Homogeneity of the test suspensions was maintained
during administration by use of a magnetic stirrer. Homogeneity of
three samples of the suspension (nominal wvalue = 30%) was reported
to be 115, 115, and 114%.

Contrels

Animals: Not needed

Vehicle: A vehicle control group is not needed because historical
data are available to determine the acute toxicity of the wvehicle

{(polyethylene glycol E 400).

Test Animals

Species: Rat _

Strain: SPF-bred Wistar rats, strain Bor: WISW (SPF-Cpb)

Source: Winkelmann, Borchen, Paderborn distriect, FRG

Sex and numbers: 80 Males: 75 females

Age: 7-12 Weeks

Initial body weight: Males, 160-190 g; females, 172-192 g

Housing: 5/Cage during the acclimation period; l/cage during the
study period. Animal room maintained at a temperature of 23:2°C
and a relative humidity of approximately 50X. A 12-hour
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alternating light/dark cycle was maintained in the animal room.
There were approximately 10 air changes/hour in the animal room.

Feeding: Feed (Altromin® 1324 -- Haltungsdiaet, manufactured by
Altromin GmbH, Lage, FRG) and tap water were provided ad libitum.

Animal identification: Individual picric acid markings; and cage 1D
cards specifying the test compound, animal number, dose, sex, and
study number.

Acclimation period: At least 7 days prior to study initiation

Randomization: Animals assigned to groups based on random number
tahles, _

Health status: Animals were examined for health status during the
acclimation period. Study only used animals that were judged
healthy. Females were nulliparous and not pregnant

TEST PERFORMANCE

FCR 4545 technical formulated in polyethylene glycol E (400) was
.administered daily in 5- or 10-mL/kg volumes by oral gavage to fed rats
and to rats that had been fasted for approximately 16 hours prior to
treatment, Animals were observed for 14 days. Different doses were
administered for male and female rats and for fed and fasted rats (see
dosing schedule below). Fasted animals were provided feed 2 houtrs after
dosing. There was no vehicle control group.

Dosing schedule:

Doses administered to 5 fed male rats: 10, 100, 630, 800, 1,000, 1,400,
or 2,500 mg/kg of the test material formulation.

Doses administered to 5 fed female rats: 10, 100, 1,000, 1,400, 1,800, or
2,000 mg/kg of the test material formulation.

Doses administered to 5 fasted male rats: 10, 50, 100, 250, 500, 710,
1,000 or 1,400 mg/kg of the test material formulation.

Doses administered to 5 fasted female rats: 10, 50, 100, 800, 1,000,
1,400, 1,500, 1,600 or 2,000 mg/kg of the test material formulation

The day of test material administration was referred to as day 0. Animals
were frequently monitored for clinical signs of toxicity during test day
0, and at least once a day on test days 1-14. The duration of clinical
observations was reported. Body weights were measured prior to dosing on
test day 0 and daily thereafter. Rats that survived treatment were

- sacrificed at the end of the study using diethyl ether and necropsied.
Rats that died during the study were also necropsied. Histopathological
examinations were not performed on any of the animals.
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Statistics ‘

A computerized (HP 3000) program was used to calculate LDgs by the method
of A. P. Rosiello, M. M. Essigmann, and G. N, Wogan (1977)! as modified
by Pauluhn (1983)%. This method is based on the maximum likelihood
method of Bliss (1938)%. The geometric mean was regarded as the
"approximate LDs," for data pairs with 0 and 100% mortality.

G. QUALITY ASSURANCE MEASURE

A signed Quality Assurance Statement and a signed Good Laboratory Practice
statement were included in the study report.

D. RESULTS AND STUDY AUTHOR'S CONCLUSIONS

Table 1 summarizes the incidence of mortality and percent mortality in fed
and fasted rats. The time of death for animals that died during the study
ranged from within a few hours following exposure up to 7 days.

Clinical signs of toxicity of minimal-to-moderate severity were observed
in all rats at each dose level except for the 10-mg/kg dose level in which
none cof the animals exhibited clinical signs. Clinical signs consisted of
lethargy, digging and preening movements, uncoordinated gait, splayed
gait, salivation, piloerection, soft feces, rolling, increased activity,
and difficult breathing. These signs had an onset time as early as

28 minutes following exposure and continued for a maximum of 12 days. The
study author stated that the observed clinical signs (increased activity,
digging and preening movements, uncoordinated gait, splayed gait, rolling,
and salivation) were in accordance with those of the CS syndrome which is
known from pyrethroids with an g-cyano-3-phenoxybenzyl alcohol group.

Data for individual absolute body weights throughout the observation
period were provided. Absolute body weight means were calculated for each
dosage group. Slight decreases in absolute body weights were observed in
males and females at doses as low as 100 mg/kg within the first few days
of the observation period when compared to their initial body weights.

lRosiello, A. P., J. M, Essigmann, and G. §. Wogan. 1977. Rapid and accurate determination of the
median lethal dose (LDSOJ and its error with small computer. J. Tox. and Environ. Health 3, 797-809%,

2pauluhn, J. 1983, Computer-aided estimatiom of the 1D, /1C55. BAYER AG Report no. 11835, dated
05/18/1983,

3pliss, C.I. 1938. The determination of the dosage-mertality curve from small numbers., Q. J. Pharm.
Pharmacol. 11, 192.216,
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Table 1. Summary of the Incidence of Mortality and % Mortality in Fed and
Fasted Rats Orally Administered FCR 4545 Technical
(formulation in polyethylene glycol E 400)*

Dose Males Females
(mg/ke) ___Fagted Fed Fasted Fed
10 0 0 0 0

50 0 -- | 0 --

100 1 (20)° 0 1 (20) 0

250 1¢20) @ -- -- .-

500 ‘ 2 (40) -- -- .-

630 -- 2 (40) -- --

630 -- 4* (80) -- --

710 4 (80) -- .- .-

800 -- 3 (60) 2 (40) -
1000 5 (100) 4 (80) 2 (40) 1 (20)
1400 5% (100) 3 (60) 3 (60) 2 (40)
1500 -- -- 4 (80) -
1600 - - 5 (100) -
1800 ' -- - -~ 4 (80)
2000 L= -- 5% (100) 5 (100)
2500 -- 5 (100)

*Data extracted from Report number 98351, pp. 14, 16.
®Yalue in parentheses is the % mortality.
"Doses not used in calculating the LDs,
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However, by the end of the l4-day observation period body weights were
higher than initial body weights for all rats.

Gross necropsy data for individual animals were presented by sex, dose
group, and fasting status. For animals that died during the observation
period, gross findings were reported for the lungs (slightly-to-severely
distended, mottled), spleen (mottled, small), glandular stomach
(distended, slightly reddened, dark mucus, foci), liver (lobular pattern,
mottled), renal medulla and renal pelvis (slightly reddened), kidneys
(mottled), and gastrointestinal tract (slightly-to-severely distended).
No gross findings were reported for animals that were sacrificed at the
end of the study. Animals sacrificed at the end of the study included
fasted rats in the 10- and 50-mg/kg dose groups, and fed rats in the 10-
and 100-mg/kg dosage group. No microscopic examinations were performed on
any of the animals.

Based on these results, the study author stated that FCR 4545 technical
was mildly toxic to the rat after acute oral administration, and that it
had a prolonged effect based on duration of the clinical signs (12 days
maximum) and the period during which death occurred (7 days maximum).

Both fasted and fed males showed greater sensitivity than the females, and
fasted rats were more sensitive than fed rats.

@5“ Determination

The estimated acute oral 1D;, for FCR 4545 technical formulation in fasted
rats was 380 mg/kg for males (95% confidence interval = 231-625 mg/kg) and
651 mg/kg for females (95% confidence interval = 329-1294 mg/kg). The
estimated acute oral LDg, for FCR 4545 technical in fed rats was 655 mg/kg
for males (95% confidence interval = 395-1088 mg/kg) and 1369 mg/kg for
females (95% confidence interval = 1137-1651 mg/kg). LD, calculations
did not include mortality results of male fasted rats in the 1400-mg/kg
dose group, female fasted rats in the 2,000-mg/kg dose group, and male fed
rats in the 630-mg/kg dose group.

REVIEWERS’ COMMENTS

This study met the requirements for an acute oral toxicity study as stated
in Guideline Series 81-1 and is classified as Acceptable.

The study report did not indicate the purpose of administering 630 mg/kg
of the test material formulation to an additional 5 fed male rats, ot
indicate why the percent mortality in these additional animals was 40%
higher than in the other 5 fed male rats at this dose, or why these
animals were excluded from the LDs; calculations. The study author did
not mention the rationale for using both fed and fasted rats in this
study. Generally, fasted rats are used to insure that there will be no

food-related influence on the absorption of the test material from the
intestinal tract.

Based on the mortality results, the estimated acute oral LDs; for FCR 4545
technical formulation in fasted rats was 380 mg/kg for males

6 .
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(95% confidence interval 231-625 mg/kg) and 651 mg/kg for females

(95% confidence interval 329-1294 mg/kg). The estimated acute oral LD,
for FCR 4545 technical in fed rats was 655 mg/kg for males (95% confidence
interval 395-1088 mg/kg) and 1369 mg/kg for females (95% confidence

interval 1137-1651 ng/kg).
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