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MEMORANDUM

SUBJECT: 128897. Lambda Cyhalothrin (Karate®)/Cyhalothrin.
Response to Registrant Comments on RfD

(PC Code 128897 > _ |

Tox. Chen. Nop<1§§§§*271F

Project Nos. D203725, D203486,D203363
‘Submission Nos. 5465605, S465837,
S465605 : y : ,
MRID Nos. 432419~01 thru -03, 432321-01,
432279-01 - : .

TO: - George LaRocca/Adam Heyward
PM Team # 13
Reglstratlon DlVlSlon (7505C)

FROM:  .Pamela M. Hurley, Toxicologist MWW 9/33/%"

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

THRU 3 ‘Roger L. Gardner, Section Head ';"
) Section I, Toxicology Branch I _« L
Health Effects Division (7509C)

Background and Reguest: o

The Health Effects Division RfD/Peer Review. Committee met
- on February 12, 1993 to reassess the Reference Dose -for ' .
Cyhalothrin / Lambdacyhalothrln (Karate®). At that meeting, the
"RfD was revised and was now based on the NOEL from the dog study
(0.1 mg/kg/day) using an uncertainty factor of 100. The RfD was
‘calculated to be 0.001 mg/kg/day. In addition to these changes,
the Committee questioned whether or not the mouse oncogenicity
study conducted with cyhalothrin was tested at sufficiently high
dose leveld and was concerned about the rate of mammary tumors.
They requested any relevant data supportlng the dose levels ‘
selected for the study and any available historical control: data
for the mammary tumors that were: observed in the- study.

The Reglstrant has submltted several addenda to the. l-year
dog study conducted with lambda cyhalothrin in hopes of raising
the NOEL, thus effectively raising the RfD. In addition,  the
Reglstrant has also submitted a 28-day range-finding study for



HED Records Center Series 361 Science Reviews - File R035250 - Page 3 of 61

the mouse oncogenicity study, a rationale for the selection of .
the dose levels for the mouse study and some comments concerning
the incidence of mammary adenocarcinomas in the study. The
Toxicology Branch (TB-I) has been requested to review the
additional data and present it to the REfD Committee.

Toxicology Branch Response:

TB-I reviewed the data and presented it to the RfD
Conmittee on June 16, 1994. The RfD Committee examined the data .
" and decided that the NOEL for the dog study should not be’
changed. Therefore, the RfD for Cyhalothrin/Lambda Cyhalothrin
remains at the present value. The RfD Committee also determlned
that the mouse oncogenicity study was not conducted at
sufficiently high dose levels and was still concerned about the
incidences of mammary tumors. They therefore placed
Cyhalothrin/Lambda Cyhalothrin in Category D for carcinogenicity.
TB~I was asked to determine whether or not a new study should be
conducted. After examining the data, TB-I determined that there
is not enough toxicological concern to warrant a requirement for
a new carcinogenicity study in the mouse at this time. However,
the Registrant should be advised that TB~I is still guestioning
the adequacy of dosing in this study and may require additional
testing in the future. This decision was based on data from the
nouse study, the 28-day range flndlng study in the mouse and the
results from mouse and rat carc1nogen1c1ty studies conducted with -
similar pyrethrozds.

A copy of the 1nformatzon presented to the RED Commlttee is
' attached.
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: CFFICE OF |
PREVENTION, PESTICIDES AND
TAXIC SUBSTANCES

MEMORANDUM '

SUBJECT: 128897. Lambda Cyhalothrin (Karate®)/Cyhalothrin.
.~ Request to Raise NOEL for Chronic Dog Study and
Response to RfD Committee Questlons on Mouse
Oncogen1c1ty Study .

PC Code -128897
Tox. Chem. No. 725C, 271F .
MRID Nos. 400279~-02, 00154795, 458%01-01 "

TO: Geocrge z. Ghali, Ph.D.
: Manager, RfD/Quallty Assurance Peer Review
Science Analysis Branch
Health Effects Division (7509C)

, ‘ | ]
FROM:  Pamela M. Hurley, Toxicologist WW /JC/W

Section I, Tox1cology Branch I
Health Effects Division (7509C)

| THRU: - Roger L. Gardner, Sectlon Head Ag?a_gz;bﬂqgﬁ/ €/ﬂ%/#4

Section I, Toxicology Branch I
~ Health Effects-Division (7509C) 5 2_4.,?7

Backg;ound and Request:

: The Health Effects DlVlSlQn RfD/Peer Rev1ew Committee met

on February 12, 1993 to reassess the Reference Dose for.
Cyhaloethrin / Lambdacyhalothrln (Karate®) in light of add1t10nal
information provided by the Tox1cology Branch I (TB-I) on the
reproduction study conducted with cyhalothrin. At that meeting,
the NOEL for the reproduction study was raised from less than 0.5
mg/kg/day. to 1.% mg/kg/day and the NOEL for the l-year dog study
conducted with lambdacyhalothrin was lowered from 0.5 mg/kg/day
to 0.1 mg/kg/day, based on signs of neurotoxicity observed at 0.5
mg/kg/day. The RED was also revised accordingly and is now based
on the NOEL from the dog study using an uncertainty factor of
100. The RfD was calculated to be 0.001 mg/kg/ddy. In addition
to these changes, the Committee questioned whether or not the
mouse oncogenicity study conducted with cyhalothrin was tested at
sufficiently high dose levels and was concerned about the rate of
mammary tumors. They requested any relevant.data supporting the
dose levels selected :for the.study and any available hlstorlcal
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cbntrql.data for the mammary tumors that were observed in the
study. _ . . - : :

‘ The Registrant has submitted several addenda to the l-year
dog study conducted with lambda cyhalothrin, one of which
corrects two transcription errors that were made in the ataxia
..summary table. This table now accurately summarizes the original
individual animal data tables (the corrected page from the ataxia
summary table is reproduced later in this memorandum). In
addition, the Registrant has submitted comments on the incidences
of fluid feces in dogs tested with pyrethroid chemicals (see
"Appendix II) and on the convulsions in 2 dogs at 0.5 mg/kKg/day
(see Appendix III). 1Imn light of these corrections and additions,
the Registrant has requested that the HED RfD/Peer Review
Committee reconsider the NOEL and LEL for the dog study,
including in that decision the results from the 6-month dog study
conducted with cyhalothrin, thus effectively raising the RfD
value from 0.001 mg/kg/day to 0.005 mg/kg/day. As a point of
- reference, cyhalothrin consists of a mixture of 4 stereoisomers
and lambdacyhalothrin is a mixture of 2 of the 4 cyhalothrin
stereoisomers (see discussion on Agency position on these two -
stereocisomer mixtures from memorandum dated 8/25/93 from G. Ghali
" to.G. LaRocca). ' S '

The Registrant has also submitted a 28~day range-finding
study (see Appendix V for Data Evaluation Record), a rationale
for-the selection of the dose levels for the mouse oncogenicity
- study (see Appendix IV), and some comments concerning the
incidence of mammary adenocarcinomas in the study (see later
text). The historical control data were originally submitted
with the study itself. With these additional data, it is hoped
. that the Committee will be able to complete its assessment of the

carcinogenicity studies on cyhalothrin. : .

S a view:

In this study, six dogs/sex/dose level received lambda
cyhalothrin (96.5%) via oral administration in gelatin capsules.
- The test chemical had been dissolved in corn oil prior to
placement. in the capsules. The following dose levels were
- tested: 0, 0,1, 0.5 or 3.5 mg/kg/day. The following parameters
were measured and/or recorded: daily clinical observations, bedy
weights, food consumption, ophthalmological examinations, :
clinical biochemistry, urinalysis, gross necropsy and microscopis
examinations. . _ : » "

At 0.1 mg/kg/day 1 male had slight ataxia (unsteady gait,
weeks 5-8) on one occasion and 1 female had blaood stains on the
pen floor with no obvious cause in week 27. The Registrant.
states that "’slight ataxia’ was the term used in the reporting

2

v
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laboratory (CTL) at the time to describe the observation of
'unsteady gait’ which is not a frank and unequivocal sign of
ataxic muscular incoordination." Fluid feces were observed, but
the incidences were either similar to or less than the 1nc1dences
in the control group. (see table below) .

At 0.5 mg/kg/day, there were.2 dogs with gait
abnormalities. In the first dog (male # 28), the first time was
in week 2, 7 hours post dosing. The effect was listed in the
report as stiffened hind limb movement and flicking of the tarsus
was apparent when trotting. It was not listed as ataxia. The
second time occurred 2 days later when similar limb movements.
were observed again immediately after dosing but were reported as
ataxia. The second dog was female dog # 34. Slight ataxia
(unsteady gait) was observed 4 times during week 9. It was
recorded, but there was no description of the ataxia in
individual animal data. In referring to these two cases, the
_Registrant states that "isolated incidences of "slight ataxia"
were recorded in 2 of the 12 dogs (1 male and 1 female), or on §
of 13,104 observations made in the 0.5 mg/kg/day dose group (i.e.
in less than 0.04% of the observatlons)

‘ ConVulSlQnS were observed in 2 qther dogs (male # 26 in
weeks 52 (30 seconds while being carried) and 53 (30 seconds .
while being carried) and male # 27 in week 51 (2-3 minutes after
being placed in metabolism cage; for 30 seconds 5 minutes later;
3 minutes next morning when taken out of metabolism cage). These.
were originally listed as severe ataxia in the summary table,
which is an error.

. Blood stains on the pen floor with no obvidus cause were
seen in 2 dogs. .

The frequency of fluid feces was increased in 1 dog (female
# 33). The incidences of fluid feces observations for this dose
group were somewhat increased over controls (see table below).

At 3.5 mg/kg/day, 1 male was killed in gg;;ggig in week 46
because of severe ataxia and convulsions which persisted over a
periocd of 2 days, even though the dosage was withheld during this.
perlod. Ataxia was observed in all dogs, and was apparent from .
the first week in some dogs. The ataxia was observed 3-7 hours
post-dosing. Other clinical signs included muscle tremors,
convulsions (3 males: weeks 46, 25 and 37 and 1 female: # 43 in
text but could not find reference to convulsions in individual
animal data), occasional subdued behavior, worn or bleeding
claws, regurgitation of food during the first 2 weeks, fluid
feces in all dogs and occaSional decrease in food’consumption.

. The tcx1colog1cal 51gn1f1cance of the fluid feces in
~unknown. It-was not stated in the report the number of hours
(days) after dosing the liquid feces were observed. The

3
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Registrant’s report states the following:. "True diarrhea was not
a feature of the condition and the dogs often passed normal feces
on the days when fluid feces were also observed. The passing of
fluid feces did not reflect thé general health of the animals and
was not -associated with histopathological lesions in the
allmentary tract. Increased incidences of fluid feces have been
reported in studies where, for example, cypermethrln has been
administered to dogs. In this case the compound was administered
in capsules but where it has been included in the diet there was
no evidence of fluid feces, even at concentrations which were
highly toxic. It is reasonable to conclude from the above

- examples that fluid feces are produced as a result of the method
of admlnlstratlon. When given in capsule a bolus of the test . ,
compound is presented to the gastrointestinal tract and this may
produce a direct local (irritant) effect which stimulates the
production of liquid feces." For additional comments on fluid
feces provided by the Registrant, refer to Appendix II.

TB~I notes that data are ava;lable on another pyrethrold
~where this is the case as well: fluid feces were ocbserved .when
the chemical was administered in corn oil via capsule and were
not observed when admznzstered in the diet.

' The Registrant submitted comments on the convulsions in the
2 male dogs at the 0.5 mg/kg/day dose level. In their response,
they stated that convulsions have been observed in 2 control dogs
from 2 other studies, a male and a female, 1 each from each of
the studies. In these studies, 1 male dog convulsed durlng bone‘
marrow sampling and 1 female dog convulsed on- being taken into
 the clinical examination room, on week 53 of the study, just -
prior te termination. The situation with this dog was similar to
the one with the lambda-cyhalothrin dog study. The Registrant -
also stated that convulsions were observed with other dogs being -
' tested with chemicals that were known not to be neurotoxic (see

Appendix III for detalls)

' The followxng tables are to be appended to the orlglnal

v Data Evaluatlon Record (DER) in order to provide a more. complete
assessment. The first table is the last page of the ataxia
summary table (corrected ver51cn).v
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PP321: 1 YEAR ORAL DOSING STUDY IN DOGS.
Table 3 - contlnued

011241

INCIDENCE AND SEVERITY OF ATAXIA {INDIVIDUAL ANIMALS)1

Duration Weeks

Treatment

-(mg PP321/kg/day} Sex Animal ‘ 49'52(53)
. : o No. | SLIGHT | MODERATE

SEVERE

0.1 Male 14 0

[=]

0

26

Male 27

0.5 | 28"

Fémale 34
’ 37

O (WO |O JO (O

38

o O JOo |o |Jo |o

o (P {Oo |JOo |Oo |©o i

- 39%

Male 40

41

42,

43

3.5 . ' N v 44

45

Female 46 -

47

o lo |ojolo v |vijo v
ololo|o o |lo o jo |~

48

———

olo]lolojolv |lwlo ja

'Expressed as number of observations/4 weeks.

Slight = unsteady- galt

Moderate = Incoordinated gait

Severe = Straddled gait/recumbency

There was no incidence of ataxia.in control animals -

% .Killed in week 46.
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Intergroup Comparlson of the Incidences of Liquid Feces over .
Entire Study

Incidences . y Dose Levels (mg/kg/day)
' 0 0.1 , 0.5 3.5
:  Males 7 '
4 Observations/ = 45° L 98¢ 1373
# Dogs Affected: 5 , 6 - é 6
" B Females ,
# Observations/ 32 34 216 1234 -
# Dogs Affected’ 6 6 6 - 6
b = —= -

427 incidences in one animal.
b18 incidences in one animal.
°39 incidences in one animal.
925 incidences in one animal.
e161 inciderices in one anlmal.

_Intergroup Comparlson of Bodywelght Gain (Kg) From Start of -
Study - Males - '

Weeks , o | Treatment (mg/kg/day) . _
| o 0.1 0.5 . 3.5
Initial We. = '11.98 11.97 12.05 12.00
4 0.47 ° 0.55 0.70 - - 0.57
g ©  1.085 1.00 1.28° 0.97
12 1.37 1.38 . 1.63 1.42
16 L 1.67 1.70° 2.05  1.67
20 - 1.93 ~ 1.90 2.28  2.03
‘2a . 1.92 2.02  2.38 2.17
28 1.90 '1.92 2.43 - 2.33
32 - 187 2.02 . 2.65 2.57
36 1.7 1.93 2.67 2.67
40" 2.10 2.00 .. 2.62. . . 2.85
44 2.08 © 1.87 - 2.70. 2.93
48 . 2.05 ' 1.82  2.55 2.63
52 _1.88 1.68 2.42 2.48
Final 13,87  13.65 14.47" 14.51
~ Weight . ‘ . . _
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Intergroup Comparison of Bodyweight Gain (Kg) From Start of
Study - Females

. Weeks | Treatment (mg/kg/day)
0 0.1 0.5 . 3.5
Initial Wt. 10.72 10.80 10.58 - 10.72
4 . 0.68 ~ 0.80 . 0.88 0.77
8 0.92 1.33% 1.27 1.27
12 1.20 1.65% 1.53 ©1.52
16 1.50 2.23% 1.98 1.70.
20 1.68 2.48% S 2,20 1.87
24 1.83 2.53 2.32 C1.67
28 1.90 2.72 2.42 1.72
32 2.03 2,72 2.52 . 1.92
36 2.03 2.92° 2.65 © 2.00
40 2.17 '3.02 2.85 2.25
44 2.08 . 2.98 2.78 2.12
48 2.08 : 2.95° 2,70 '2.03
52 C2.17 . 2.88 2.82 1.77
 Final © 12.88  13.68  13.40 12.48
Welight ' o e '

*Statistically. signific‘antly different fr.foin’ control (p < 0.05).

A
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Intergroup cOmparlson of Plasma Trlglycerldes (mg/lOOml)
Treatment {mg/kg/day)

Weeks : 0 0.1 0.5 3.5
‘ Males ' ' A

Pre-~experimental 32.3 31.3 31.8 | '31.0
| 4 ‘ 38.9 37.9 37.9 47.7
i3 28.8 34.4 29.4 2 35.1

26 -30.9 ' 34.2 - 33.5 - 37.0

39 31.5 29.90 . .28.0 39.7

52 . 27.6 32.5 27.5 37.3.

' - Feamales

Pre-experimental 36.7 . 35.3 - 35.2. 31.7
13 - - 34.3 . 26.4 24 .6% 31.1

26 38.6 29.5 33.4 39.6

39 : : 35.8 34.6. - 30.1 . 40.0

52 0 36.1 - 39.5 ~ 30.9 43.8

o

*Statistically significantly different from controls (p < 0,05)

Interqroup Comparlson of Plasma Cholesterol (mg/loo ml)
Treatment (mg/kg/day)

Weeks o0 0.1 0.5 3.5
. ” Males ‘ . ' .
Pre~experimental 155 166 155 179
: 4 150 . . 151 139 149
13 147 187 133 133
26 152 157 140 130 -
39 | 134 143 132 -122
52 - 129 S 132 129 104
: . Females IR
Pre-experimental . 165 - 162 . 156 151
4 139 127 139 137
13 135 136 138 . 134
26 149 151 158 138
39 124 - 138 © 124 141
. 52 ’ 139 142 129 A 132 |

*Statistically significantly different from controls (p < 0;05)
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Intergroup Comparison of Plasma Sodium (mEq/1)
_Treatment (mg/kg/day)

Weeks o 0.1 0.5 ' 3.5
| | | Males |
Pre-experimental 153 - 183 . , 152 ' 153
4 147 . 147 147 145
13 ) 148 , 149 ' 148 147
26 157 - 157 156 154*
39 . 153 153 152 - 152
52 158 158 - 156% 155%%.
' ’ Females
Pre~experimental 153 154 153 154
4 149 148 148 . 146%
13 150 . 149 150 148%
26 160 159 : 158=» ) 157 %%
39 - _ 153 : 153 154 . ~152
' 52 ; 157 158 159%* o 157

*Statisfiéaliy significantly different from controls (p < 0.05)
*%Statistically significantly different from controls (p < 0.01)

Intergroup Comparison of Plasma Potassium (mEg/1)
. Treatment (mg/kg/day)

Weeks 0 0.1 0.5 3.5
Males '
Pre-experimental 4.63 - 4.67 4.85  4.30
’ 4 4.83 - 4.77 4.82 4.69
13 .7 4.52 4.55 4.62 ~ 4.58 .
26 4.80 5.07 4.84 4.74 . -
39 . 4.59 4,58 . 4.37. = 4.25%

_ | _ Females _ N v
' Pre-éxperimental '4.58 7 4.60 4.63 . -4.58
o PO 4.42  4.62 . 4.50 4.54
13- 4.55 4.60 . 4.60.  4.85
26 4.87 5,17 4.78 4.98
52 . 4.48 4.62 . 4.45 4.50..

*Statistically significantly different frqm’cohtrols~(p < 0.05)



HED Records Center Series 361 Science Reviews - File R035250 - Page 12 of 61

Intergroup Comparison of Plasma Calcium {mg/100 ml)

Weeks

_ Treatment (mg/kg/day)

0 0.1 0.5 3.5
Males '

Pre~-experimental 11.5 11,7 11.3 11.5
4 11.1 11.2 11.1 11.1

13 10.6 10.8* 10.7 10.6

26 10.7 10.8 10.7 10.6

39 - 10.5 10.4 10.5 10.5

52 10.4 10.4 20.4 10.2:

o Females ’ ' o

Pre~experimental 11.2 o 1l.s 11.3 11.5

: 4 11.2 11.1 11.3 10.9

13 10.9 10.9 10.9 10.8

26 10.9 11.0 11.0 10.7

39 10.5 . 10.6 10.6 10.5

52 10.5 10.5 10.5 10.2

o

—

——

#Statistically signifiéantly’different from controls (p < 0.05)

1

Intergroup Comparison of Urine Biochemistry
Dose Level (mg/kg/day)

3.5

.10

- Urineé pH. 0.1 0.5
Males v .
Pre~Experimental 6.93 6.46 6.85 6.76
Week 25 6.94 6.83 6,88 7.04
Week 51 7.67 7.18 . 7.38 7.25
Females T =
Pre-Experimental- 6.47 6.50 6.67 6.49
Week 51 7.37 7.38 7.3% 7.14"
Urine Specific '
Gravity
- Males o ; ' v
- Pre~Experimental 1.032 1.029 1.028 01.033
" . Week—25 1.039 1.039 1.042 - 1.034
Week 51 1.040 1.039vv 1.043 1.041
Females : - - 8
Pre-Experimental 1.032 '1.026 1.029 1.033
Week 25 . 1.041 1.040 1.035 1.034
Week 51 '1.038 1.039 1.040 "1.044
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Interqroup COmparlson of Absolute Organ Weights (g)
Treatment (mg/kg/day)

Qrgan : 0 0.1 0.5 3.5
| Males '

© Kidney 59.1  58.9  60.3  67.9%

Liver | | 389 401 408 445

~ Testes 30.2 - 30.2  .29.1  28.0
Adjusted for bodyweight 30.8 . '31.4 - 28.1 -+ 26.8
o | Females _ ‘” ,

Liver ' 357 373 380 406

*Statistically significantly different from controls (p < 0.05).

Intergroup Comparison of Microscopic Findings - Males

Observation _ Treatment (mg/kg/day)
| ©o 0.1 0.5 3.5
Kidney o . -
_ # Examined , 6 6 6 6.,
Unilateral pyelitis ' o 0 -1 1
Liver - . a
Congeries of pigment laden 0 o 4 1
' Kupffer cells ' Co Lo ' '
- Testes . A - ,
~ Atrophy of seminiferous o o 1 0
: epithelium : . ‘ . :
Orchitis -~ unilateral - 0 -0 0 1
e e

11
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Iritergroup Comparison of Microscopic Findings Females

Observation : Treatment (mg/kg/day)
| 0 0.1 0.5 . 3.5
Kidney o
# Examined- :
Unilateral pyelitis o 0 2 1
Bilateral pyelitis : 0 2 o 1
Liver o o
Congeries of pigment laden 4 3 3 3

Kupffer cells
Mammary Gland

Hemorrhage _ 0 o 1 0.

12 o
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A_ $112414
6-Month Dog Study Conducted With Cvhalothrin |

In this study, six dogs/séx/dose level received cyhalothrin
(technical) via oral administration in gelatin capsules. The
test chemical had been dissolved in corn oil prior to placement
in the capsules. The following dose levels were tested: 0, 1.0,
2.5 or 10.0 mg/kg/day.  The following parameters were measured
and/or recorded: daily clinical observations, body welghts, focd
consumption, ophthalmologlcal examinations, neurolcqlcal '
examlnatlons, clinical blochemlstry, urinalysis, gross necropsy
and mlcroscoplc examlnatlons.

At 1.0 mg/kg/day, liquid feces in both sexes combined were
observed at an increased rate over the control group (see table
below). This was the only effect observed at this dose level. -
In the origihal DER it was not considered to be of tox1colog1cal

significance.

At 2.5 mg/kg/day, liquid feces were observed at an
increased rate over the control group (both sexes combined). No
- other effects were observed, At this dose level, the liquid '

- feces was con51dered to be a tox1cologlcal effect in the original

DER.

At 10.0 mg/kg/day, liquid feces were. observed at an
increased rateover the contrel group (both sexes) In addition,
the following effects were observed: increase in water
consumption during first 4 weeks, vomiting, usually within a few
hours following dosing and occasional unsteadiness and/or
muscular trembling. Durlng week 2, head shaking and excessive
salivation were observed in several dogs.  These signs were -
observed only occasxonally during the subsequent test weeks. One
male had more severe signs. During the second week, excessive
salivation and head shaking were noted. On day 14, 3 hours post-
dosing, the dog was in a state of collapse, stiff limbed and
frothing at the mouth with the presence of vomitus. It recovered
in 6 hours. In the .following weeks with this dog, there were
periods of head shaking, salivation, loss of appetite, episodes
of collapse, muscular spasms, marked incoordination, vocallzatlon'
and one episcde of convu151ve behav1or (week 8). :

The followzng tables are to be appended to the orzglnal

Data Evaluation Record (DER) 1n order to provide a more complete
assessnent.

13
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1

Intergroup Comparison of the Incidences of quuld Feces
- (Both Sexes Combined)

Incidences . _ Dose Levels (mg/kg/day)
B 0 1.0 . 2.5 . 10.0
# Observatlons/ 31/ , 389/ . 671/ , JIOOS/
# Dogs Affected===526, 69 . 60; 69 . 60; 69 63; 6 Q

Initial Bodywelghts and Welght Changes (g) During Dosan Perlod
Dosage (mg/kg/day)

Weight Parameter 0 1.0 2.5 10.0
‘ A o Males '
Mean Initial Bodyweight -;1300 11317 11267 11433
Mean Wt. After 26 Weeks 12733 12900 13650 13233
Mean Gain (Weeks 1-26) . 1433 1583 2383 1800
: ‘ t ' Fenmales
Mean Initial Bodyweight - 10583 10483 ': 10467 10433
 Mean~Wt.’After 26 Weeks 12983 . 13300 . 12567  -12483
Mean Gain (Weeks 1-26) - 2400 - 2817 2100 2050

Most dogs consumed all food offered. S$mall residues of
remaining food was recorded. The following table summarizes food
left. : ’

Grcup Mean Total Quantltles of Food Left Durlng Pre—Dosing
Period and During 'Study (Both Sexes Combined) .

__Group ‘ ~ Pre-Dose 4 Weeks - Weeks. 1-26
Control- I 33 7 408
1.0 mg/kgs/day ‘ . 68 L 52
2.5 mg/kg/day - o 8 : 28 .
10.0 mq/kg/day , : » 15 981*%* -

*Statzstically significant (p < 0.05) by Chi? test, based on a
~ 2x2 contingency table. The proportion of control and 10. 0.
mg/kg/day dogs leaving food during the dosing perzod were

o compared.

14
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***p < 0.601

15

Group Mean Serum Electrolyte and Urinary pH and Specific Gravity Values - Both Sexes Combined
Results Results During Wesk
Before . -
Parameter Dosage Dosing 4 8 12 16 20 2%
kg/d Commenced
Amg/ g/day mmene of Dosing
Sodium Control 145 146 145 148 148 148 148
{Na) 1.0 143" 146 147* 149 148 145 149
mEgq/t 25 ) 143** 143*= 148°** 147 149 145* 148
100 144 144* 148°* © 148 147 145* 149
'Potassium Controt 47 46 46 46 45 44 45
X 1.0 4.6 4.6 4.7 47 46 45 45
mEgq/! 25 4.6 46 4.6 4.6 44 44 44
. 100 48 4.7 4.8 4.7 45 45 44
Calcium Control 55 54 54 54 54 57 54
(Ca) 1.0 55 5.4 55 55 54 56 54
mEq/l 25 5é 54 55 55 54 5.6 54
10.0 55 55 56 54 53 57 C 56t
 Chiloride Control 109 111 113 113 112 116 112
(Cly - 1.0 108 108* 114 114 113 115 111*
mEq/1 25 108 110 113 113 11 1128 m
10.0 108, 110 112 112 110** 112°** 111
Inorganic Control 39 34 32 30 28 27 .26
Phosphorus 1.0 38 35 33 31 “3.0 27 26
(9] 25 3.7 33 31 30 28 26 25
mEgq/t 16.0 38 34 133 30 .28 27 2.6
Urinalysis Results
Urinary Control 6.0 63 67 63
pH 1.0 60 - 62 68 62 .
25 6.0 6.3 68 6.3
10.0 6.0 65 66 64
Urinary Control 159 125 147 126
Volume 10 138 132 132 123
ml 25 125 121, 130 - 128
. 10.0 123 97 ‘108* 129
Urinary Controt 1041 1045 1048 1046
Specific . 10 1041 1043 1049 . 1046
Gravity 25 - 1043. 1046 1049 1048
x10% ‘100 1042 1047 1048 1046
e A
*p < 0.085
k*p < 0.01
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Intergroup Comparisen of Microscopic Findings ~ Males

Observation : , Treatment (mg/kg/day)
0- 1.0 2.5 10.0
Kidney ,
- # Examined : : 6 - & 6 6
Focal nephritis .- o2 .0 0 0
Lymphocytic pyelltls 2
renal scarring ' 0 0 1 o
Liver . »
_ # Examined. ' 6 8 6 -6
"Lipid in cytoplasm of bile duct 5 6 6 ‘5
. eplthellal cells f
. Testes ' : » :
# ‘Examined 6 6 6 6
" Occasional multinucleate cells in - 1 .2 2 4
seminiferous tubules . :
Brain A S ~ .
# Examined : 6 6 6 6
Artefactual mucocyte vacuolatlon in 1 4 2 -
White matter -
Pituitary
# Examined . 6 6 6" 6
Anterior lobe c¢ysts with basophilic 4 .4 5 5
colleoid :
Spinal Cord : e » :
- # Exanmined ' 6 6 6 - 6
Occa51onal swollen myelin sheath with 2 - '
‘ myelophage ;
8011tary swollen nmyelin sheath with 1
central granular eosinophilic round body
. ‘Agonal hemorrhage and artefactual
vacuolation in white and/or grey matter . 2
Occasional myelin sheath vacuolation - 2
‘Occasional swollen myelin sheath with o 2

Gitter cells.

16
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Intergroup Comparison of Microscopic Findings Females
Observation o - Treatment (mg/kg/day)
0 1.0 2.5 10.5

Kidney -
# Examined 6 6 6 6
focal nephritis ; 1 1 o0 0
Lymphocytic pyelitis '
renal scarring 0 1 0 2

Liver S . )
# Examined. 6 6 6 6
Lipid in cytoplasm of bile duct 6 6 5 5
epithelial cells :

~ Cervix

# Examined 6 6 6 6
Occasional neutrophilic leucocytes in 4 0 2 1

epithelium

Brain - :

# Examined 6 5 - 6 6"
Artlfactual vacualation of hypothalamlc B §

neurophil :
Artefactual vacuolation and/or mucocytes-' 6 3

in white matter
Agonal hemorrhage : 1
Stem' Occasional eosxnophillc swelllngs i 1
(neuroaxonal. dystrophy) in dorsal nuclei
Artefactual vacuolation : - o1

Pituitary - : : :
# Examined. 6 6 L6 6

Anterior lobe cysts contain basophlllc 2 -
colloid ‘ :

o
.W
o
[#V]

: 8p£nal Cord
# Examined
. Occasional myelin sheath swelllng with
_ myelophage
Solitary glial focus in white matter of'
1 section » _
0cc351ona1 myelin sheath swelllng wzth 2 N
— Gitter cells , - ’ -
Artefactual vacuolation in grey arnd/or 3
white matter : v
Artefactual vacuolation ;. ‘ : 1

RO

17
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Mouse Carcinogenicity Study Conducted with gzﬁalothrin
Discussion of the Adeggacz of the Dosing

At the previous RfD meeting on Cyhalothrin / Lambda-
cyhalothrin, the Committee questioned whether or not the mouse
carcinogenicity study was tested at sufficiently high dose
levels. The Committee stated that "generally, the highest dose
‘tested in the mouse carcinogenicity study appears to be
'approachzng an adeguate dose for carc1noqen1c1ty testing in males

o based upon decreased body weight galn. On the other hand,

several questions were raised concerning the- adequacy of doses
tested....in females." The Registrant has submitted a response
to the question concerning the dose levels tested and a 28-day
ranqe-flndlng study in the mouse. The full response is provided
in Appendix IV and the Data Evaluation Record (DER) for the .28-
day range-flndlng study is provxded in Appendix V.

In their response, the Reqlstrant stated that the 2-year
mouse study was started in 1980, before records were kept on
selection of dose levels. Therefore, they had to reconstruct the
reasoning from the 28-day mouse study. They alsc stated that
hypertrophy of the liver was not established to be of no
toxicological significance at that time. In addition, the
‘highest dose to be tested was set on the response of the most
sSensitive sex. "It was considered gocd practice not to have too
wide a dlvergence in the dosing regimes used with the different
species, since to do so was considered to meact adversely on
- extrapolations between species.” S :

In the 28-day mouse study, cyhalothrin (technical, no
purxty available) was tested in an oral feeding study in CD~1
mice as a range-finding study for the carcinogenicity study.

- Twelve mlce/sex/dose level were tested at 0, 5, 25, 100, 500 oxr
2000 ppm in the diet (0, 0.65, 3.30, 13.5, 64.2 or 309 mg/kg/day
for males and ¢, 0. 80, 4.17, 15.2, 77 9 or. 294 mg/kg/day for .

femdles). : ,

. At. 2000 pp®m, plloerectlon, abnormal galt (walking on toes),
hunched posture, increase in respiration rate and emaciated
‘appearance were observed. Six males and 3 females died during
the study. Both males and females had a significant decrease in
body weight gain over the treatment period when compared to
controls (=1g versus 5 g in controls for males (p < 0.001) and Qg
versus 3 ¢ in controls for females (p < 0.001)). A decrease in
- food ¢onsumption was observed in both sexes during the first week
(60.8% of controls for males and 62.5% of controls for females)
and in females for the remainder of the study (82% of controls; p
< 0.05). Males had a slightly lower mean total white blood cell
count (68%). The differential white cell count revealed lower
lymphocyte counts (58.7%) and higher neutrophil counts (62.5%
above controls), p < 0. 01 for all hematologlcal values in males

18
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at this dose level. Significantly higher APDM activity was
observed in both sexes (61.9% above controls for males and 77.8%
above controls for females). Slight increases in kldney weights
(28.8% over controls for males, p < . 0.001) and liver weights (17%
over controls for males (p < 0.05) and 3.1 % over controls for
females) were observed. In females, the differences were not.
.statistically significant. Slightly lower heart weights were
also observed in females (87.7% of controls, p < 0.05)). Minimal
centrilobular hepatocyte enlargement was observed in 2/12 '
females. ’ k

At 500 ppm, plloerectlon was observed in several mice, several
males had low white blood cell counts (not statistically
significant) as well as marginally lower lymphocyte numbers

- (80%). Significantly higher APDM activity was observed in
females (26.2% over controls). Slightly higher kidney weights
were observed in males (13.5% over controls, p < 0.01)) and
slightly lower heart weights were observed ln females (93.0%, p <
0.05). :

At 100 ppm, piloerection was also observed in several mice. One

' female had an emaciated appeararnce. . Marginally lower lymphocyte

numbers were noted for males (79% of controls). Significantly
higher APDM activity was cbserved in females (24.8% over
controls). Slightly higher kidney weights were observed in males
(13.0% over controls, p < 0.01) and marglnally lower heart -
weights were observed in females (87.7%, p < 0.01). ‘

The NOEL is 500 ppm and the LEL is-zooo'ppn_basad on mortality,
clinical signs of toxicity, decreases in body weight gain and
food consumption, changes in hematology and organ weights and
minimal centrilobular hepatocyte enlargement. The minimal
effects observed at 500 and 100 ppm are not considered to be
toxicologically siqnificant. : _

Thus, from this study, it is evident that 2000 ppm was above the
MTD (mortality). The effects at 500 ppm were minimal. _
Therefore, it appears that the MTD for the mouse study is -
somewhere between 500 and 2000 ppm. '

Discussion of the Incidences of gammagz Adenoca;c;nomas

‘At the previous RfD meeting, the Committee had questlons
concernlng g the significance of the mammary adenccarcinomas in
female mice. The incidences were reported in the Data Evaluation
Record (DER) as follows: : ,
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Inc1dences of Mammary Adenocarcinomas 1n Female Mice Dosed With

) Cyhalothrln A
0 ppm 20 ppm. . 100 ppm . ' 500 ppm -
1/52’. , 0/52 ___7/52 (13.5%) 6/52 (11.5%)

. -In the paragraphs summarlzlng the data, the DER states that
the incidences were statistically significant at 100 ppm (p =
0.03) and 500 ppm (p = 0.04). This was supported by a positive
trend analysis (p = 0.016). However, there was‘avlack of a
consistent dese-related response and the incidence at 100 ppm
(13.5%) was only slightly higher than the laboratory s historical
‘range (2-12%; average of 17 studies was 81/1156 or 7.0%). The
incidence at 500 ppm (11.5%). was within the historical control
‘range. In addition, as can be seen from the historical control
data, the concurrent control was among, the lowest of the
historical control range, and the incidence of 0/53 tumors at the
low dose of 20 ppm is lower than the lowest value observed in the -
historical control range. Neither the incidence at 100 ppm nor
that at 500 ppm are statistically significant when compared to
the historical control mean (Fishers Exact, p = 0. 16, p = 0. 37,
statlstlcs provided by Reglstrant) :

v The following table shows the historical control data on
the incidence of mammary adenocarcinoma in studies performed on
female CD-1 mice at the Huntingdon Research Centre for animal
delmvery dates between May 1978 and November 1380.  Also included
is the incidence of mammary adenocarclnoma in control female mice
in thls study (ICI 395). : i
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(11241
- ;.-====
Historical cOntrol Data on the Incidence of Mammary
_ Adenocarcinoma v
Study Date of Duration’ Incidence#*
Animal (Weeks)
Receipt
-1 24/05/78 104 3/60 5.0%
2 31/05/78 104 - 7/60 11.7%
3 05/07/78 104 6/100 6.0%
4 30/08/78 108 3/51 5.9%
5 - 13/12/78 107 6/52 - 11.5% "
6 14/02/79 104 1/55 1.8%
7 25/04/79 115 10/104 9.6%
8 04/07/79 121 9/104 8.7%
9’ '18/07/79 107 2/52 . 3.8%
10 - - 29/08/79 104 3/52 5.8%
11 19/09/79 104 3/52 5.8%
12 05/03/80 108 - 3/52 5.8%
13 19/03/80 104 1/50 2.0%
14 19/03/80 111 5/104 4.8%
15 26/03/80 109 11/104 10.6%
16 18/06/80 108 5/52 9.6%
17 12/11/80 104 3/52 5.8%
Total 81/1156 7.0%
ICI 135 12/3/80 104 1/52 1.9%

*Incidence is expressed as the number of mice W1th mammary

adenocarcinoma over the number of control mice in the main group

(excluding satellite group animals) and as a percentage.

The Reglstrant prov1ded the following summary table on
mouse adenocarc1nomas in the mouse study'
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Incidence at 2 Years of Mouse Adenoccarcinoma

Dose (ppm) 0 . 20 100 500
Interim : a/12 0/11 0/11 0/10
Intercurrent 0727 0/33 .~ 5/28 3/34
- o ‘ » ’ . p=0’,03 _ p p-.—.o,l'}
Terminal - 1/25 0/20 2/25 3/20
) p=0.50 p=0,22
Total - 1/64 0/64 - 7/64 6fea
‘ _ : , p=0.03 T p=0.06_
. *Corrected : , L *p=0Q,03 . kp=0,04
Intercurrent 1/52 g 0/53 7/53 6/54 .
Plus Terminal - 3 p=0.03 p=0.06
Trend Test *p=0.016 ' ’
(Total) ‘
-

P values quoted are for a Fishers Exact comparison with |
~concurrent contrel values unless otherwise designated.

P values marked with an asterlsk are from analyses corrected for
inter-group differences in mortallty and context of observation.

The Reglstrant also provided the following comments
concerninq the mammary adenocarCinomas in thiS'stUdy.

"Zeneca believes that there is a compelllng pathological
casé which demonstrates that the tumors are not treatment-
'related. ’

The morphology of the tumors in the treated mice is
identical to that of the mammary adenocarcinomas seen in
. the control mice in this and other studies. A difference
' in morphology might have been eXpected zf the tumors were
compound~related. _

;All tnmors occurred as single lesions in individual mice.
There. was no evidence of multiplicity of tumors with ‘
increasing dosage which might have been expected if they
were compound-related. , , , ’

None of the tumors in treated animals showed evidence of
metastases. The only tumor that had metastasxzed in thls
study was that in a control anlmal.

There was no evxdence af pre~neoplast1c change in the
mammary gland . L
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All tumors were self~-evident (first seen as palpable
masses) which permits good analysis of their onset. There
was however no evidence of decreased latency or time of-
onset of the mamnmary tumors in comparison with controls.

The flndlngs were restricted to one sex {female) and cne
species (mouse). Furthermore there is no published
evidence that other pyrethroxds induce mammary
adenocarcinmeoas in any species (Bradbury & Coats, 1989).
[Note: TB-1 checked the Division’s Carcinogenicity Peer
Review files on pyrethroids and verifies that there are no
data at this time which indicate that this class of
chemicals induces mammary tumors in mice.]

In summary, Zeneca is led to conclude that thete is no
treatment-related effect on the incidence of mammary
adenocarcinomas in this study based on the following:

(1) the absence of a dose-response relationship:
(ii) the low concurrent control 1nc1dence.'
(iii) the 1n01dence at a single intermediate dose is

only marginally in excess of the historical
control range and is not statistically 51gn1f1cant
when compared to historical controls; ‘

(iv} the pathology of the lesion is entirely consistent
with control (spontanecus) tumors. Zeneca
concludes that the mouse mammary adenocarc1noma is
not treatment~related.”

Ref.: Bradbury S.P. and Coats J.R. (1989) Comparative Toxicology =

of the Pyrethroid Insecticides. Reviews of Environmental
Contamination and Toxicology. Vol. 108 pp 133-177. Springer-
Verlag Publishers, New York. ; ' '
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Appendix I: Oral and 'Intravéncus Disposition and Metabolism of’
Cyhalothrin in the. Dog -

24
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&

Reviewsd by Psmeia Hurley ‘
‘Section 2 , Tox. Branch (TS~769C) )
Secondary Reviewer: Edwin Budd &‘)
Section 2 , Tox. Branch (TS-769C) ,\‘"

DATA EVALUATION REPRT S
STUDY TYPE: Metabolfsm Study 85-1 '
ACCESS(ON NUMBER: 073217
| !§§T MATE!ML. Cyhalothrin

SYNONYMS: (R,S)alpha~-cyana=-3-phenoxybenzy! (+)—cts—3—(z-2-chloro-3,3 3=
trit lWOpfO!JY |-ony | )~2 2-d imethy Icyc!opro?ano carboxyiate;
IC) 146,814; '4CHON; ‘C-cyclopropy!- and '4C-benzyl-iCl;.
benzyl: batch 1R4; cyclopropyl: batches R3, R2 and. R4

STUOY NUMBER(S): ICI Study Number 146814 KMD 005

REPORT MMBER: Qual ity Assurance Unit (1CH) RASAITAQ

- SPONS(R: Imperifal Chemical Industries PLC .

TESTING FACILITY: 1C) Pharmeceuticals o:vtston. Satety of Medicines n.m.'

TITLE OF REPGR‘F balo?hrin (lcn. The Disposition and nmmons- of
, ('4)-1ct 146,814 in The Dog ,

AUTHR('S)' A. G. Foskes, M. P. Harrison, T, R. Marten
REPORT ISSUED: September 17, 1984 |
_ IDENTIFYING VOLUME: Volume 11, Book 15 of 16 (Tab Reference 20C) -
CONCLUSION: This study is classifled as CORE MINIMM becsuse distribution
' studles were nct conducted and a repesated dose absorption,
mbonn, disfrlbuﬁm and oxcroﬂan study was not dom. .

Cfass!ﬂaﬂon. cms mm_gm
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. MATERIALS AND METHODS:
Chamical Pormulations

Two radjolabelled forms of cyhalothrin were used for these studies.
The positions of radiclabelling are shown in the following figwre: '

;;C g - eN

The abbreviations 14C-benzyl and l4C-cycloprapyl are used to refer
campound labelled at positions marked # or * respectively, as showmn
The labelled forms were synthesized by the Radiochemical Unit of the
Mstabolism Section at ICI Pharmaceuticals Division. Por the oral fo
the radiolabelled compounds were dilutcd with hexans and coxm oil and
the hexane was removed under N, at 37°C, For the intravencus studies,
hexanes was removed firat ard tﬁ-mtorm was re-dissolved in sbmolute
athanol and diluted with saline. For the individual doses, the radiolabelled
ICT 146,814 was diluted with non=labelled cyhalothrin fram batch ADM 46156/80
(greatsr than 99% pure cis ). The radiochemical dose to each animsl was..
approximately IOOmicmEI'fortlnml studies and SOnic:octﬁo:tbm s
intravencus studies. _ )

Ez??

lations,

5 58

Animals -

anmmmouummfmonmummm
mmdfotallﬂnlimhdutmimnwu. 'mo niM
appcoxiutnlyl!akgud: , ,

le Dose Excretion Stulies o ';‘

. mmstzm.ommtdatdthh 1 and 10 ma/kg
and the intravencus studies ware conducted at a dose lewvel of 0.1 mg/Rg.
Since the same animals were used for all of the studies, thres weeks were .
allowsd to elapee betweer each dosing. The studies were conducted in the-
following oxder: 1 my/kg oral bensyl label, 1 mg/Kg oral cyclopropyl label,
10 mg/kg- oral bensyl label, 10 mg/kg oral cyclopropyl label, O.1 wg/kg i.v.
cycloprapyl label and 0.1 mg/kg 1.ve benzyl label. The specific activities
ammmmn&umelmumlnmm).m
mg/kg benzyl (0.64 microCi/mg), 0.1 mg/kg bensyl (30.5 microCi/mg), 1 ma/kg
cyclopropyl (7.07 microCi/mg for males and 6.28 microCi/mg for females), 10
my/kg cyclopropyl (0.69 microCi/mg) and 0.1 my/kg cyclopropyl (30.8
microCi/mg). The animals were housed in individual metabolism cages..
wm.mmmmnumlmuzmmumm
time of dosing up to -seven days. Por the cral 10 mg/kg cycloropyl label
study, urine was collected at 0-8 and 8-24 hours in addition to the 24-hour
intervals. Blcodsamlu nmcolhctodat;ro—dao 1, 2, &, &, 12. 24 ad

R
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avery 24 hours thereafter for up to 168 hours post dosing. For the
intravenous studies, additiona! samples were taken at 0.5 and 8 hours.
Sampies were stored at ~209C unti! analyzed.

' Determination of Total Radioactivity in Ur'm, Feces, Cage Washes,

Plasma and Whols Blood

: Sauptos were prepared for liquid scinﬂl!aﬂm counﬂng. Feces
vand whols biood were prepared by sample oxidation. The. CO2 produced during
oxidation was absorbded in z-mfhoxycfhylamtno and mixed wifh 8 toluene
based scintiliant.

Anslysis of Saggu Radloacﬂvlfy

Urine samples were elther treated with various snZyme pnparaﬂons,

acidified to pH 1 or basified to greater than pH 10 and heated at 80°C for

30 minutes; or feft untreated in pH 5 acetate butfer and anaiyzed further.

The enzyme preparations consisted of combined beta~giucuronidase and

sulfatase type H-1 (with and without 1,4-saccharolactons which inhibits
beta-glucuronidase activity), sutyhafasc type ¥ with 1,4-saccharolactone,

and beta-glucuronidase type iX. Test incubations were conducted uslng
phenolphthalein gtucuronide and p-nitrocatechol as substrates. Fm
homogenates were extracted with methanol.

The patterns of radioactivity in the urine and foen stqtu nrt_‘
analyzed by thin layer chromatography (tic) using one of the faliowing = -
soivent systams: chloroform:acetic acid. . (95:5 v/v); ethyl: aeo?m:fcnrcﬁ_ v
© acid (98%):water (70:4:4 v/v); falucmm-hmm.mfmhrllo:ehloroforn_

(200:100:2:5 v/v) or toluens:sthano! (2:1 v/v). Radiocactive armnrc..
located by autoradiography and scanned. :

- -~ “The '4C~benzyl metabolites were extracted from urine samples fm
one male and one female dog from the 10 mg/kg oral study using n-hexane
(male dog only) and ethy! acetate (both dogs) as extraction solvents. The

 metabo!ites were then analyzed by tic using the second solvent system in .
the list sbove. Radicactive areas were excised and further puritied by.
preparative tic using the first solvent system followed by a third tic tn >
stther ethyl acetate:methano!:water (13:2:1 v/v) or chioroform (saturated
with 908 formic acid):diethyl ether (10:3 v/v). Sampies m then further
ana!yzod by ms spectrometry.

) 14c.cyclopropy! metabolites were mracfad trom mele.urine.
from the 10 W oral study using ethyl acetate as the extraction solvents
The samples wers analyzed by chrcu?osrnohing and re=~chrometographing with
t1c using the second saivent system. Ssmples selected for further clean up
vers first chromtographed in chioroform:methancl:acetic acid (10:5:2 v/v).
followed-by preparative tic in ethyl acetate:methanot:water (13:2:1 v/v).
and rechromatographed again in the second soivent systeme. For the msss
spectrometry, metaboiites were compared with knom reference materials
vhan posslblo- v _

T yie
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011241

RESULTS:

Disposition of '4C-Benzyl=ICl in the Dog

1 Ma/Kg Oral Obsc

The diluted 14C-labelled compound used was greater than 97%.
pure 14C-1Ci. Most of the radicactivity was excreted during the first 48
hours after dosing, mainly via the feces (in both males and females). The:
mean values at 48 hours were: 75.6% of total dose excreted (exciuding cage
washas), 24.8% (n urine and 50.8% in feces. After 7 days the total excretion
of radioactivity including cage washes amounted to 86.0 * 4.58 (54.2
3.9% in feces and 29.7 + 7.3% in urine).

The radicactivity in whole blood was found to be attributable
to the radioactivity in plasma. Plasma concentrations of radicactivity
rose rapidly and peaked between 2 and 12 hours post dose. Three dogs gave
secondary peaks at 12 hours while others showed a delayed falil in leveis.
The half Iite of the decline in plasma levels was calculated to be 28 hours.

10 Mg/Kg Oral Dose

, Excretion rates ware simiiar to the | mg/kg group. 68.8% of
the radtoacﬂvi?y was excreted [n the first 48 hours. Mean plasme levels

' peaked at 2 hours post dosing and again at 12 hours post dosing. The halt-
life of the deciine in plasme levels was calculated to be 32 hours.

O.i- /K lnfravonc'ms Dose

' . The dnu?oﬁ 14C-1abeti led compound used was gra'hr than 968
pure e 14G-1CI. Excretion patterns were different from those in the ors!
studies in that significant amounts of radicsctivity were excreted aver the
first three days (as opposed to the first 48 hours) and that radicactivity
was mors evenly distributed between urine and feces In both males and
femnies. The mean values at 72 hours for males and femeies combined were:

- 32.7% of the total dose In urine and 37.1% of the total dose in the feces.
‘Approximstefy 838 of the dose was recoversd in urine, feces and cage washes
after 7 days.

Plasma conoonfnﬂons fell rapldly until 4 hours sfter- -dosing
and then rose to a pesk at 12 hours. Thereafter leveis felf again with &
half—!lfcof 33.6 hours. ' T .

Analysis of Radlcactivity ln The Urino *

TLC anatysis of 0=-24 hour urine samples fndlcafo M “c—
benzy!~ICl is extensively metabolized in the dog. - No parent compound was
found in the urine. The following metabolites were identified by TLC and

mass spectrometry: 3-phenoxybenzoic acid (3-PBA) and glucuronic acid conju=
gate, 3-(4-hydroxyphenoxy)benzoic acid and suiphate,. N—(B-phoncxybnzeyl)-
giycine and two unmms.

”4”,
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Anafysts of Radfoac'fiv)fy in Fecas

TLC of methano! extracts of feces samples Indicated that for
both dose tevals 1 mg/kg and 10 mg/kg (oraj), the maln component excreted
within the first 24 hours was unchanged cyhalothrin (74.4% of applied
radicactivity for a male dog at 1.0 mg/kg and 93% for a temale dog at 10
mg/kg). The sample from the male dog also contained three other components,
two bands with similar Re's to 3-PBA, one which was more polar, and one
which was less polar than 3-PBA and may have been & metaboliite of the fntact
ester. The female dog 2!so had a component with a simitar Rg fo 3-PBA. .-
Fecai sampies taken from a female dog between 24 and 48 hours post dosing
with 1.0 mg/kg contained only 8.58 unchanged compound and 5 or 6 other
components. Samples taken from another female. dog betwesn ( and 24 hours
past dosing with 0.1 mg/kg '4C-benzyl|-i1Cl intravenously showed a pattern
very similar to the 24-438 hour samples from the 1.0 mg/kg dosed dog. Oaly
1.58 of the radicactivity present was from unchanged cyhafothrin. Five or
six other components were present in similar amounts as the t.0 ag/kg dog,
one of which had a similar Rp to 3-PBA (39.9% of the doso).

Disposition of '4c-Cyclopropyl-iCl In the Dog
1 Mg/kq Oral Dose ’

. The dituted 14C-iabeiied compound.used was gra 7 than 98% -
pure 140—!0!. Excration patterns were simi{ar to those with 14C-benzyl-iCt
in that most of the dose was excreted during the first 43 hours, meinly via
the feces. There were no significant differences between msles and females.

Again, the radloactivity in whole dblood was found o be
attributable to the radicactivity In plasma. Concentrations in plasma
pesked at four hours post dose and then nu rapidiy at first and then
more slowly. : oo

10 k -Oral Dose

Oral adainistration af this dose had an emstic etfect on
several dogs, which wers subsequently exciuded from the data. Two ot the
dogs lost greater than 105 of the dosed radiodctivity. There was some
difticulty in ommtng fecal sampies; however, excretion of radioactivity

. st11! appeared 10 occur predominantly within m- first 24 hours after:
dosing. - In. females, 2/3 dogs falled to produce feces, which delayed
excrotion somewhat. Concentrations in plasma pesked st 12 hours and
subsoquonﬂy docltnod. o :

»O. 1 k 1nfravonous Dou

Radtoacﬂvify was excreted rapuny via both urine ond foces
In approx!mfﬁy equal amounts. Ths mesn total recovery over 7 days was
81.9% with 40.0% in the urine and 38,78 in the feces. The batance was in
the cage wash. t':onccnfraﬂ“ons in p!am fon npldly af?or dollng. :

Nty
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Analysis of Radicactivity in the Urine .

Analysis by TLC and mass spectrometry indicate that this part
of fhe molecule is extensively metabolized. At least twelve metabolites
wara identified in the urine, some present in both the free form and the
conjugated form. There was a variation in the pattern of the metabolites
which was dependent upon dose level, route or sex.

Analysis of Radioactivity in the Feces

‘ At both dose levels 1 mg/kg (oral) and 10 mg/kg (oratl), the -
-major component was unchanged cyhalothrin which was mostiy excreted during
the first 24 hours. Between 24 and 48 hours, 3-5 other components were
‘observed as well, two chromatographing at Rg 0.56 and two more polar
components chromatographing at Ry 0.25 and at the origin. Samples were not
taken for the 10 mg/kg dose level beyond 24 hours. When “C-cyclopropy!-
IC! was administersd intravenocusly at a dose level of 0.1 mg/kg, the pattern
was simliar to the pattern observed with 1.0 mg/kg (oraily) between 24 and
48 hours. Even less unchanged cyhalothrin was observed in the feces when
the compound was administered intravenousty (1. 41 of ﬂw administered dose
wi?hin the first 24 hours).

DISCUSS 10N

Using the urinary excretion da'l'a from the Intravencus s‘hﬁlc& amt
from the lower dose oral studies, the authors concluded that for the | ‘
benzy! label the absorption was 80§ and for the '4C~cyclopropy! label the:
absorption was 48%. The high dose oral studles could rot be used fore thig
purpose because of -fecal contamination of the urine. The suthors stated
that the discrepancy in absorption rates was probably due to infer-smimmk :
variation. This plausibie, but is not detinitively proven in the study....
The metabolite patterns trom each of the two radioiabelied cyhelothrin
compounds were quite different from each other lm‘illcaﬂng extonsive clesvage
of the ester bond. Urinary metabollites from the bonzy_t studies sre
listed in the resuits section of this review. There were up to
‘metabol tes isolated. Twelve metabolites were isolated from the
isopropy! studies. In the feces, s large proportion of the radicactivity
was due to urichanged cyhalothrin. One metadoilite was found to ba common to
both labelled studies. Becsuse of its propertlies, It is thought to be a
metabolite of the intact ester. The following figure Mlm the identitied
metabolites of cyhalofthrln in the dog:

L]
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mim in all studies was rapid in both uwrine and feces, nearly
.anotitvithi 48 hours. The differsnce between the amount of
cawpound found in the feces in the oral studies versus the intravencus
stxﬂiumaomncodm 1tmnthatahnmimd.th“w

’:.tammomdmmy. 1f nnmmumm study.ﬂnni:
would partly explain the lack of camplete recovery of radicsctivity from
m initial dose. _ o » .
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‘Appendix II: Discussion of Fluid Feces in Dogs With Pyrethroid
‘ : : Chenicals T A

25
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Lambda-cyhalothrin
Guideline No. 83-1(b)
1-Year Dog Study

Incidence of Fluid Feces

An ihcreased incidence of fluid feces is not an uncommon clinical cbservation in
response to dosing with pyrethroids. This change, which was also seen in the control
beagles should be d:fferentlated from true diarrhea because

a) the dogs often aiso pass normal feces on days when liquid feces are .
observed and - .

" b) there is no increased frequency of defecatm observed whad\ would be
expected with a true diarrhea.

The observation arises from one or two probable causses whlch couid occur together .
or independently. These are '

aja decfeased water absorption- from the colon or
b)a decreased cntestmal transit time. | ’ | _ '

‘The former is driven by active absorption of sodium with water fo!lowng pusively
‘Thus.any local effect which might cause a reduction in the ability to concentrate ions

against a concentration gradient could result in reduced absgorption of water and hence
mcreased ﬂu:dny of feces (Bmich and Levstan 1969) .

Page 4 of 7
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€

Gut motility (penstal&s) is under cantrof of the autonomic nervous system
Modification of the conductivity of nerves involved in this process will aiter gut mo'uhty
and hence bowsl transit time. For example some drugs used in the treatment of -
constipation will directly stimulate the nerve endings of the mucosa which causes the
‘increase of muscle tone of the intestine (Hubacher and Doernberg 1964). This is a

. local effect which depends on continued presence of the stimutant.

The pyrethroid class of chemicals is known to change sodium permeability, at least in
nerve membranes and. posssbly more generally (Bradbury et al 1983, Gray and
Rickard 1982). Thus, it is probabie that the ability of the pyrethroids to induce fluid
feces under some circumstances can be explained by either a local effect on the
nerve endings in the gut mucosa and/or by increasing sodium permeability in the
colon. It should be noted that other pyretiwoids, deltamethrin and cypemnethrin, given
by gavage over a 13 week period produced liquid feces inter afia. However, these
changes were not seen in subsequent studies with dietary administration. (Buckwell
and Butterworth, 1877; Kalinowski et al. 1982; FAO 1982).

This latter observation provides a probable explanation for the variable incidence seen,
. The compound was administered in a gelatine capsule shortly prior to the daily feed.
It is predicted that dissoiution of the capsule will not occur until after the dog has
consumed its normal meal. Under these circumstances the test compound will be
distributed through a relatively large: volume of stomach contents. If, however, due to
sporadic early dissolution or delayed feeding behaviar, the capsule dissolves prior to
‘the dog consuming its full daily feed, then the pyrethroid may welf pass through the
intestines as a bolus rather than as a more dilute form. In this latter case locat
pharmacological actions of the type described above are more probable because of
the high localized concentration of the test compound within, the gastromtestinal tract.

Page 50f7 .
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More detailed consideration of the findings in the lambda cyhalothrin study shows that
as expected the major incidence of fluid feces was seen in the high dose group. The
slightly increased incidence in the mid dose group was substantially attributable to one
female(F33) with the other females and the males showing individual incidences
similar to the control range This pattem of response might be expected if feeding
. behavior was the major detemminant, though it is notable that this dog also showed a
higher incidence of fluid feces pre—study There was no mdrvrduai or group increase at
the low dose. : .

In summary the phenomenon is believed to be due to a localized pharmacological

" reaction to a high concentration of a test compound and this would account for the
apparent dose-response relationship observed in the study. As the observation is also
made in control dogs it is not compound specific. It is readily reversible as

-demonstrated by the sporadic incidence in individual dogs and, as with all such -
phammacological type reactions,. it is without histological change, indicating that no
permanent structural or functional change is induced. For these reasons the
observation is considered to be of no toxicological significance.

Page60f7' |
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Appendix III: Discussion on the Incidenée of Caonvulsions in 2
Dogs at 0.5 mg/kg/day in l-Year Dog Study

26
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Lambda-cyhatothrin
1-Year Dog Study
Guidetine No. 83-1(b)

incidence of Convulsions

Towards the end of the study, two males in the mid-dose group (0 5mg/kg/day)
convuised shortly after baing transpoﬂed Dog M26 convulsad brisfly in week 52 of the
study while being carried 1o the room in which clinical examinations were pertormed by
the Veterinary Officer. The next week, this dog again convulsed briefty while being
_carried to the clinical examination room, for s final axamination prior to termination at

~ the end of the study. Dog M27 convuised twice, shortly after being put into a
metabolism cage, in week 51, and again on the next day when it was removed from.
the metabolism cage.  Na other convuisions had been racorded in any dog in this -
dose group at any other time. Since on each of these occasions the dogs were being
subjected to manipulative procedures, the Study Director concluded that these
episodes were unrelated to compound, being induced by the stress and noise
associated with handiing. The folbwing text gives further information to support this
conclusion. : .

Convuisions are a rare event in dogs, bm are known to occur in laborato:y beagles ,
Examination of the clinical observation records at CTL have shown two instances of
control dogs convulsing during manipulative procedures - one male dog convulsed '
during bone marrow sampling and a female dog (on another study) convuised on

being taken in o the clinicai examination room, on week 53 of the study, just prior 10
termination. The situation with this latler dog is clearly dkactly compambla with that of
M26 on the lambda-cyhalothrin study.

In addition, convuisions have boon obmved ina dog beinq dosed with a oompomd
known NOT to be neuratoxic, as evidenced by uneguivocal negative findings in acute
and sub-chronic neurotoxicity studies in rats. In this case a single dog convulsed on
six saperate occassions when taken to the clinical examination room for '
ophthaimoscopy. As with the other dogs, these convulsions came on later in the
study (occurring between weeks 24 and 52). In this case, the relationship to the
stress of being taken into the clinical examination room was amply demonstrated
'whenﬂwdogwasexamhcdathspemldo.whm it did pot convuise.

Zenecamconﬁduﬁtﬁathoconc!u&nofhe&tudybﬁoawmcom:ndm
~ the two occasions .of convuisions In two dogs in the lambda cyhalothrin study were
unrelated 10 compound, being induced by the manipulative procedures, described

B
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Appéndixl IV: Registrant Response to Dosé Setting f_or Two Year
- B Mouse Study : : - ’
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2. DOSE SETTING FOR TWO YEAR MOUSE STUDY

This study was staned in 1980 before the universal practice of archiving a dose setting
rationale with the raw data Nevertheless with knowledge of the ph:losophy behind the then |
.current practices and the resuits obtained in the 28 day study itis possnble to reconstruct the
fogic used in the dose selection for the chronic study.

Background information

28 day studies Were commonly used to set doses for life time studies in mice. These studiés
essentially posed the question, "Are the effects éeen in the mouse qualitatively similarly to -
those in the rat?" If the answer was in the affirmative then additional information on
progression of the toxic responses seen ’could be gained from the %0 day rat study, with the
28 day mouse study supplymg essennally quantitative mformahon to allow doses for the
~ chronic study to be set.

. Adaptive hypertrophy of the liver was not then uneduivocaﬂy established as of no toxicological
significance. It was therefore taken into account when setting doses. although it was generally
not regarded as the sole determinant of the highest dose. B

It was usual practice 1o treat both sexes equaly. Thus the highest dose would be set with
reference to the sex showmg the greater response. This remains Iaboratory prachce uniess
the dlfference between the sexes is vety 1arge ‘

[ ’ '
It was conszdered good pracnce not to have too mde a dwergence in. me dosing regtrnes used :

with the different spec:es. since to do so was considered to xmpact adverseiy on
extrapolations between specses ~

Page 10 of 12
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Results in the 28 Day Range-Finding Study

The mouse 28 day study showed significant mortality (50% in maies‘and 25% in females} at
2000 ppm in diet and the animals gained no weight at all.

The next dose tested was 500 ppm in diet where the response wasﬁmit‘ed to pilo-ereétion in
the males (also seen at lower doses) with a slightly reduced v_veight gain, éompared to the
lower dose groups, though not the controis (which showed an atypicaily small gain for male
'mice). In addition there was a small increase in kidﬁe‘y weight in males at this dose level
together with some signs of increas_eé amino-pyrene demethylase activity (APDM-a marker for
some isoenzymes of cytochrome P,.) in the fiver. By contrast females showed a clear and
statistically sighiﬁcant increase in APDM activity at _botb 500 and 100 ppm.

These effects were qualitatively similar to those seen in the 30 day rat study; endorsing the
approach that predictions for the progression of toxicity could be based on the rat data with.
those in the 28 day mouse study being used to determine dose levels. it should be noted that
in the rat study bady weight continued to dwerge from controls after the initial 4 week period,
albeit at a slow rate.

. Conclusions from the 28 day Mouse study

it was evident that 2,000 ppm would be 100 bngh a dose for the chronic study, and that 500
ppm produced minimal responses in a 28 day period. In the absenoe of any additional '
information on the dose response relationships Qe;ween these two doses and given their
proximity it would have been considered imprudent to exceed the 500 ppm dose rate to any
 significant extent, especially as significant changes would be expected to develop further over
the course of the chronic study. The expectation would have been that the sensitivity afforded
by the increased numbers of animals used in a dirohi'c study would be sufficient to establish
500 ppm as at or close to an MTD (as defined by OQECD) probably in terms of body weight (a
| conclusion bom cut for males in the chronic study) and certamly in terms of mcreased liver |
(and possibly kidney) weight and increased APDM actmty

Page 11 of 12
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The low dose was selected at 20 ppm on the basis of increased APDM activity in females
where it was considered-that this wolld represent a rto effect level. ‘The mid dose (100 ppm)
was selected as the geometric mean between 20 and 500 ppm.

1t should be noted that these doses are exactly twice the inclusion rate of those used in the

- rat study. This means that the dose rates in (mgﬂ(g/day) recetved by the mice were some five

times greater than those tor the’ rats

Conclusions.-

Given the combinaﬁon of factors detailed above, and the experience with contempqrary
studies, the infomation generated would have been considered sufficient for dose selection

ahd we believe no other course of action would have been,taken.

In the event, it is clear that-an MTD, as defjried in 1980, was achieved for male mice and that
female mice were close to this level (by iess than a four-fold factor).

-
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‘Appendix V: Data Evaluation Record for 28-Day Range~-Finding
' ‘ Study in Mice
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| | | s/26/
Reviewed By: pamela Hurley, Tox1cologzstﬁem“u&7n#%uﬁgey
Section I, Tox. Branch (7509C) frzen 2

Secondary Reviewer: Roger L. Gardner Sectlon Head —
Section I, Tox. Branch (7509C) ’ : S8R

~ DATA EVALUATION RECORD v

. STUDY TYPE: 4-Week Dose Range Finding Study in Mice

| UGHNESSY NO OX. CHEM, NO.: 725C, 271F / 12?897
z§§1_g52§glégz éyhalothrin‘ |

SYNONYMS: pPSE3

REPORT NUMBER: CTL/C/1039

SPONSOR: Imperial chemical Industries, Cheshire, . Enqland

'1§§EING’EAClL;I : Huntlngdon Research Center, Huntlngdon,
: vCambrldgeshlre, England S

TITLE OF REPORT: Cyhalothrln.. -Week"Dese Range FindingAstudy
'in Mice ' . _ S

~ AUTHOR(S): J. C. Colley, S. Dawe, R. Heywood, W. Dawn, R.
Woodhouse, C. Gopinath, A. Zubaidy, D. Prentice

REPORT ISSUED: 2/27/81

ggngggg;gx: Cyhalothrin (technlcal, no purity avallable) ‘Was
tested in a 4-week oral feeding study in CD-1 mice as a range-
finding study for the carc1nogen1c1ty study. Twelve ,
mlce/sex/dose level were tested at 0, 5, 25, 100, 500 or 2000 ppm
in the diet (0, 0.65, 3.30, 13.5, 64.2 or 309 mg/kg/day for males
and 0, 0.80, 4.17,_15 2, 77 9 or 294 mg/kg/day for females).

At 2000 ppm, piloerection, abnormal gait (walking on toes),
hunched posture, increase in respxration rate and emaciated .
appearance were cbserved. Six males and 3 females died during
the study. Both males and females had a significant decrease in
body weight gain over the treatment period when compared to
controls (-ig versus 5 g in controls for males (p < 0.001ly and Og
versus 3 g in controls for females (p < 0.001)). A decrease in
food consumption was observed in both sexes during the first week
(60.8% of controls for males and 62.5% of controls for females)
and in females for the remainder of the study (82% of controls, p
< 0.05). Males had a slightly lower mean total white blood cell
count (68%). The differential white cell count revealed lower
lymphocyte counts (58.7%) and higher neutrophil counts. (62.5%
above controls), p < 0.01 for all hematological values in,males
at this dose.level. Slgnzfzcantly higher. APDM activity was

29
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observed in both sexes (61.9% above controls for males and 77.8%
above controls for females). Slight increases in kidney weights
(28.8% over controls for males, p < 0.001) and liver weights (17%
over controls for males (p < 0.05) and 3.1 § over controls for
females) were observed. 1In females, the differences were not
statistically smgnlflcant. Slightly lower heart weights were
also observed in females (87.7% of controls, p < 0.05)). Minimal
centrilobular hepatocyte enlargement was cbserved in 2/12 '
fenmales. o o :

‘At 500 ppm, piloerection was observed in several mice, several
males had low white blood cell counts (not statistically
significant) as well as marginally lower lymphocyte numbers

" (80%)., Significantly higher APDM activity was observed in
females (26.2% over controls). Slightly higher kidney weights -
were observed in males (13.5% over controls, p < 0.01)) and
slightly lower heart weights were observed in females (93. o%, p <
0.05). .

At 100 ppm, plloerectlon was also observed in several mice. One
female had an emaciated appearance. Marginally. lower lymphocyte
numbers were noted for males (79% of controls). Significantly
higher APDM activity was observed in females (24.8% over
controls). Slightly higher kidney weights were observed in males
(13.0% over controls, p < 0.01) and marglnally lower heart
weights were observed in females (87.7%, p < 0.01).

The NOEL is 500 ppm and the LEL iSazooo ppm based on mortality,
¢linical signs of toxicity, decreases in body weight gain and
.food consumption, changes in hematology and organ weights and
minimal centrilobular hepatocyte enlargement. The minimal
effects observed at 500 and 100 ppm are not consid.rcd to be

- toxicologically signitieant.

‘This study is not a guidellne requzrement and thus does not
satlsfy any guldelxne requzrements.

30
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A. MATERIALS AND METHODS:

1.

Test gomgoundgs)

Chemical Name: (RS)=-a-cyano-3-phenoxybenzyl (1RS)-cis-
E 3-(Z-2-chloro-3,3,3~trifluoroprop-1-
enyl)-2,2-dimethyl-
cyclopropanecarboxylate

Description: Brown viscous lquId

Batch #: Y00102/010/001

Purity: Not spec1fied

Source: Central Toxicology Laboratorzes, ICI Ltd.,
England

xggg Anlma;s:

s s and Straj sexes): Male and female CD-~1 mice
Age: 24 * 1 day . _
Weight(s}s: 22-23 g (mean) - ¢; 20-21 g (mean) - ¢
Source(s):

Charles River, Manston, Kent, England

Procedure:

~a.  Dietary Preparation: A premix was prepared by

mixing the test material in corn oil and then
" diluting 1t.w1th test diet to the speclfied
amounts.

.ES_QBQBQZ__f~EI§E§£§§lQB The premix was dlluted

- to the appropriate concentration weekly.
‘Storage conditions: Not stated.

Stabjlity Analvseg: An analysis—at the 5 and 2000
ppm dietary levels was conducted using the diet
prepared at week 1. The samples were stored in
.darkness at ambient temperatures in the animal
rooms for up to 18 days. Duplicate sub~samples
were prepared after 9 and 18 days storage and
analyzed. v o .

Analyses: An énélyéis at the 5 and

o~ 2000 ppm dietary levels was conducted using the

diet prepared at week 1. Duplicate samples were
taken from. the first kilogram discharged, from the
approximate center of the discharge and from the
final kilogram discharged.

‘ggnggasgasign,Aaglxgg_~ Concentration analyses

were conducted 1n weeks 1 and 4..

31
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‘Leukocyte count (WBC)

Basis For Selection of Dose levels:
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b. The dose
levels were selected on the basis of previous
Vstudles.

c. Animal Assignment'and‘noée.Levels:

Test Dose Admin- Main Study
Group istered 4 Weeks
i ppm male female

contr. O 12 12
1 5 12 12
2 25 12 12
3 100 12 12

4 500 12 12
5 2000 12 12

‘d. Clinical Obse : All animals
' were checked twlce dally for clmnxcal signs of
tox1c1ty and mortality.. .

e. Wei ete ations: Weekly.

£. Food and/or Water Consumption: Weekly.

" Clinic atholo

’ 1) Hematology:

Collection times for b including # o

apimalsg) ¢

During week 4, blood samples were

taken from all animals under llght anesthesia
from the orbital sinus.

‘The follow1ng CHECKED (X) parameters were

examined'

Hematocrit'(HcT) ‘ - i
Hemoglobin (Hb) o

o
Erythrocyte count (RBC) E
Platelet count i
Total plasma proteln (TP) L
Leukocyte differential count

x?<x

32
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' Mean CdipuSGular HGB (MCH)'

Mean corpuscular HGB conc.

~ (MCHC)

Mean corpuscular volume (MCV)
Reticulocytes
Packed cell volume (PCV)
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2) Urinalysis:

Collection times for urine (;gcludlng # of animals):
During week 4, overnzght pooled urine samples were
collected from 4 mice of each sex/group. Food was
removed. The urine samples were stored for proof of
absorptlon studies.

3) Am;nogyrlne Demethglase Activitx

Aminopyrene demethylatlon (APDM) assays were ccnducted
on 6 animals/sex/dose using liver homogenate as the
enzyme source. The results were expressed as nmoles
formaldehyde produced/hour/gram liver.

h.m__&emg.s_x

Animals (groups) whlch dled or were sacrlflced in morlbund

. condition and/or were sacrificed as part of an interinm group
prior to end of exposure period and were subjected to
complete gross pathological examinations: All animals.

Animals (grcups) sacrificed at the end of the
treatment/observation period which were subjected to -
complete gross pathclogical examinations: All animals.

B stopatholo

An;mals (groups) which ‘died or were sacrificed in morlbund
condition and/or were sacrificed as part of an interim group
prior to the end of the exposure period and were subjected .
to mlcroscoplc examination: - All animals. . ’

Animals (groups) ‘which were sacrificed at the end of the
treatment/cbservation period and were subjected to
mlcrosccpic examination: All controls and high dose
anlmals. leers from all groups were examzned. ;

Samplee of liver approx1mately 1 mm’ were ‘obtained from 6
male and 6 female mice/group and fixed in paraformaldehyde-
glutaraldehyde fixative and post-fixed in 1% osmium :
tetrcxide. The tissues were dehydrated and embedded in
epoxy resin. One um survey sections were cut and stained
with toluidine blue for examination with the light '
microscope. Silver/gold ultra thin sections of selected
areas. were cut, mounted on copper grids and stained with
uranyl acetate and lead citrate. The ultra thin sections
were examined with a Philips EM 300 at an accelerating
voltage of 80kv. A qualltatzve assessmentvof,the smooth
endoplasmlc retlculum activity was made.’

-
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Where practicable, a section of kidney was stained with
Periodic Acid Schiff (for basement membranes) and frozen
sections of liver and kidney, fixed in buffered formalin,
were cut on a cryostat at 12 gm and stained for fat with 0il
Red 0. 1In addition, sections of sciatic nerve and posterior
nerve from 5/sex/grcup from the control and high dose groups

were stalned with Glees~Marsland silver stain and Luxol Fast

Blue.

CHECKED (X) tissues were preserved for histopathological
examination in buffered 10% formalin and (XX) tissues were

weighed upon removal from the animal.

These were embedded

in paraffin wax and sectlons were cut at 5u, stalned with H
& E and examined.

X : X : .
Digestive system . Cardiovasc. /Hemat. Neurologic
x! Tongue -i x! Aorta ' xx! Brain
x! Salivary glands Ixx Heart %:8ciatic nerve
x; Esophaqus | X| Bone marrow- . Spinal corad
: | ‘ R X{ Posterior tlblal nerve
X -Stomach | X Lymph_nodes‘ x! Pituitary
X! Duocdenum . X: Spleen x; Eyes (optic n.)
x; Jejunum | ¥X; Thymus’ ~ Glandular :
x| Ileunm Urogenital xx! Adrenals
x| Cecum Ixx! Kidneys - | Lacrimal gland
x, Colon X, Urinary bladder x; Mammary gland
Rectum ¥x| Testes - - x; Parathyroids
xx! Liver Epididymides X7 Thyroids -
X} Gall bladder x{ Prostate . Other
x| Pancreas X Seminal vesicle " x%{ Bone’
Respiratory XX, Ovaries ‘% Skeletal muscle
¥X; Trachea x| Uterus + Cervix %! Skin
xx; Lung : All gross lesions -
and masses
j. St Analyses: An analysis of variance
. followed by Student’s ’‘t’ test was performed to:
assess the significance of 1ntergroup differences
in bodyweight, food intake and APDM. Analysis of
hematological 1nvest1gat10ns were performed using
analysis of variance followed by Williams’ test.
Analysis of organ weights was performed using
, analysis of covariance.
B. RESULTS:
1. Dietary Preparation: An analysis of the dosing

concentrations from week 1 revealed a range of -15.0%
to +3.6% of the nominal concentrations. At week 4, the
range was ~1.9% to +5.6%. The -15.0% was for the 500
ppm dose level.- All the other dose levels were within
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the 5.6% range. The homogeneity results indicated a
range of 4,98 to 5.24 ppm for a dose level of 5 ppm and
1920 to 1990 ppm for a dose level of 2000 ppm. The- ‘
stability study indicated that the test material was
stable for a period of 18 days. After 18 days, the
concentration at the 5 ppm dose level was 5.18 ppm and
- the concentration at the 2000 ppm dose level was 1970

. ppm. ' .
2. Clinical Observat;ons and Mortality: At 2000 ppn, the

following clinical signs were observed: piloerection,
abnormal galt (walklng on toes), hunched posture,
increase in respiration rate and emaciated appearance.
Pilcerection was also observed in several mice at 25,
100 or 500 ppm, for 1 male at S ppm and for 1 control
male. One female at 100 ppm had an emaciated
appearance. There was no summary table in the report
;for these observations.

© 8ix males and 3 females in the 2000 ppm group died
during the study. Autopsy ekXaminations revealed -
congested lungs and autolytic changes in the abdominal
viscera for. 1l mouse, small thymus and spleen for a
second mouse and small spleen in a third mouse. .
Microscopic examination of the small spleens revealed
atrophy of the red pulp, which accordlng to the authors
was of unknown toxicological sxgnlflcance.

3.  Body Weight Determinations: At 2000 ppm, both males
and females had a significant decrease in body weight
gain over the treatment period. Males lost weight. No
effect was observed at any of the lower dose levels.
The followlng table summarizes the results.

Group Mean Bodywelghts (q) ‘
‘Dose. Levels (ppm)

Week 0 5 25 100 500 2000
| Males - ‘ _ , :

-1 23 22 22 . 23 23 23

.0 - 27 27 - 26 26 26 26

1 29 31 . 30 - 31 28 23

2 31 33 31 32 30. 25

3 32 34 32 33 32 24
| 4 32 35 . 34 35 33 25
Weight. Gain 0-4 5 gh gk® | gk 7 ~1kRk
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311241
Group Mean Bodyweights (g)
Dose Levels (ppm) |
Week : o . 5 25 - . 100 500 - 2000
Females AA
-1 21 21 21 20 21 20
0 23 23 . 23 22 23 22
1 24 25 | 24 24 24 ) 21
2 25 26 25 25 25 21
3 24 25 25 - 26 25 21
4 26 27 26 27 26 22
Weight Gain 0-4 3 4 3 5 3 . Q%R
. = N - ’ - )
* p < 0.05
% p < 0.01
*k%* p < 0,001
4. Eggg_ggggggggign: At 2000 ppm, a decrease. in food

consumption was observed in both sexes during the first
week and in females for the remainder of the study.
The group mean achieved compound intakes were as
follows: 0, 0.65, 3.30, 13.5, 64.2 or 309 mg/kg/day
for males and 0, 0.80, 4.17, 15.2, 77.9 or 294 '

- mg/kg/day for females. The following table summarizes
the results. R : . ‘

GrQup Mean Food'CQnsumption'(g/mousg/week)
Dose -Levels (ppm)

Week 0 5 25 100 :© 500 2000
v Males
1 23 27 25 29 . 21 14
2 27 27 27 28 28 . 26
3 . 27 31 30 - 31 - 29 31
4 27 32 31 31 29 32
Total 104 117 - 113 119 107 103

§ of Control - 113 109 114 103 - 99

.
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Group Mean Food'Consumptioh (g/mouse/week)
' Dose Levels (ppm) |
25

Week 5 © 100 500 2000
Females ' _
1° 24 24 S 27 - 22 24 15
2 26 27 28 26 26 20. -
3 25 28 27 28 . 25 24
4 29 32 30 29 30 26
Total 104 111 112 105 105 85
$ of Control Z 107. . 108 101 101 g%
T T e T

fFood consumptlon for a 6-day period. -

*p <.0.05

5.

when compared to control value. -

Hemato;ogz At 2000 ppmt, males had a sllghtly lower
mean total white blood cell count. This was
particularly true for 3 males. The differential white
cell count revealed lower lymphocyte counts and higher
neutrophil counts in males at this dose level. At 500
ppm, 2 males had low white blood cell counts that were
similar to the high dose males. Marginally lower -

' lymphocyte numbers were noted for males at this dosé

level and at 100 ppm. The report also stated that.
marginally lower PCV and Hb values were observed in
high dose males, however, these were largely due to low
values recorded for 1 mouse. No significant changes .
were observed in females.- The followmng table
summarlzes these data.

’ Group Mean Values for Total Whlte Blood Cell, Lymphocyte and

Neutrophll Counts in Males.

** p < 0.0

Dose Levels Total WBC Lymphocyte Neutrophil
_(ppm) ' v : .

0 - 8.5 + 2.30 7.5 ¥ 2.16 0.8 + 0.36

"5 7.7 £ 1.41 6.7 £ 1.21 0.9 + 0.26

25 7.1 £ 1.87 6.2 t 1.87 0.9 t 0.37

100~ 6.7 + 2.34 5,9 & 1.92+% 0.8 + 0.42

500 7.0 + 1.68 6.0 £ 1.46% 0.9 % 0.30
. + * %k

zooo 5.8 & 2.28%% 4.4 % 1.92%% 1.3+ 0.62%

% p < 0.05

1 .
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6. Aminopyrine Demethylase (APDM) Activity: Significantly
higher APDM activity was observed in high dose males
~and in 100, 500 or 2000 ppm females. ‘The following
table summarlzes the data. v _

Méan Aminopyrine Demethylase Activity (4 mole/hr/g liver)

Dose Group (ppm) - Males - Females
0 : 48.0 50.4
5 40.6 : - 54.3 .
25 47.4 . . 58.3
100 ' 44.3 - 62.9%
500 » 53.3 63.6%
2000 : __TT . Tkks - B9.Gk*x

* p < 0.05
** p < 0.01
*%%x p < 0.001

7. Gross Pathologv: No treatment-related differences were

observed between the treated groups and the control
groups. '

8. Organ Weights: At 2000 ppm, slight increases in kidney

- and liver weights were observed in both sexes. In
females, the differences were not statistically
significant. Slightly lower heart weights were also
observed in females. At 500 ppm, slightly higher
kidney weights were observed in males and slightly
lower heart weights were observed in females. At 100
ppm, slightly higher kidney weights were observed in
nales and marginally lower heart weights were observed
in females. At 25 ppm, slightly higher liver weights
were observed in males. This was not considered to be
biologically signficant because it was not dose-

" related. The following table summarizes the results.

Group Mean Organ Weights (g)

Doee Level (ppan). Bodyweight " Hean " Live  Kidoew
 Males '

0 n | 0153 (0.150) 1783 (L733) 0525 (0515)
5 35 0.153 (0.163) 1656 (1858 . oszo (0559)
r 3 0.167 {0.169) 2028° (2067) 0572 (05M)

100 33 01728 (0.AT2) 1881 (1873) 05931’v'(0591;-
300 3 0.159 (0.162) 1.949 (2.003) 0.596°+* (0.607)
2000 2

0.172 (0.149) 20884 (1, 613)‘- 0.676%+® (0.584)

0 {11841
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Group Mean Organ Weights (g)

Dose Level (ppm) ‘Bodyweight , Heart o Liver : Kidneys
' ‘ ‘ Females » '
9 2% ' 0.138 (0.139) 1576 (1.60T) - 0418 (0.428)
3 % . 0.129 (0.132) 1.49% (1.549) 0403 (0.413)
25 27 0.127 (0.131). 1492 (1572) ) - 0.393 (0.409)
100 2 .0.121’° 0122y 1439% (1470) 0.385 (0.391)
500 % 01289 (0.130) 1.558 (1.589) 0.405 (0.411)
- 2000 22 ) 0.1218:2 o, 108 1.625 (1.328) 0433 (0.372)
m
Where values adjusted are for final bodywexght as covariate absolute va!ues are gwen in parenthesis.
ap < 0.05 't test :
p < 001 ¢ test

Sp < 0.001 't test
< 005 Williams’ test
®p < 001 . Williams® test

9‘

Histopathology: No summary tables were provided.
However, the findings were written in scrlpt. Minimal

"centrllobular hepatocyte enlargement was observed in.

©2/12 females in the 2000 ppm dose group. . No other
significant differences between the treated and control
groups were observed that may account for the organ
weight changes. None of the findings were considered
to be of toxicolog1cal sxgn:fxcance.

In the liver, the following observatlons were noted by
the authors of the report : v

a base-line change characterized by minimal fine
cytoplasmic vacuclation of hepatocytes (mainly
periportal in females and centrilobular in males) with
or without foci of parenchymal and/or periportal

" mononuclear aggregates, also occasional vacuolated and

distended hepatocytes or sinuscidal engorgement in a
large proportion of mice from: control and top dose
groups; _ ‘

foci of hepatocellular degeneratlon/necr091s with

associated inflammatory cells in one or more lobes,
‘haphazard: distribution: 1 male, 1 female control, 1
male (100 ppm) ; 2 males (2000 ppm) -

with 0il Red O trace fat’ droplets noted in 000331ona1

-mice from control and treated groups:

‘minimal fat depo31ts in centrilobular areas: 2 males

~ control; 4 males (5 ppm); 1 female (25 ppm); and in
‘»perlportal areas: 4 female' control. 1 female (100'ppp).

a distended portal area with minimal biliary

_ hyperplasxa and flbrosis. 1 male and female (100 ppm).""
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In the kidneys, the following observations were»notéd:

*Minimal peripelvic mononuclear aggregates in a few
mice from control and high dose groups.

a few basophilic cortical tubules in one male and cne
female at 2000 ppm.

a few foci of mineralization in the papllla of one high
dose male mouse.

congested intertubular blood vessels and glomexular
capillaries, p0551bly hypervolemic in 1 high dose male
.mouse.“ .

10. Quality Assurance Measures: The study was conducted
‘prior to the GLP requlrements. :

DISCUSSION: This study was conducted in order to determine
a suitable high dose level for the carcinogenicity study in
‘the mouse. It is not a guldelzne requlrement -and thus does
not satisfy any requirements. .
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