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DATA EVALUATION RECORD
Supplement to DER for MRID No.: 00153029 Cyhalothrin: 28-Day Feeding Study. This
supplement includes a revised executive summary and supporting tables.

STUDY TYPE: 28-Day Feeding Study in Rats

OPPTS Number: N/A OPP Guideline Number- § NV/A
DP BARCODE: N/A SUBMISSION CODE: N/A
P.C. CODE: 128867, 128897 TOX. CHEM. NO.: 271F, 725C

IEST MATERIAL (PURITY): Cyhalothrin Technical (89.0% a.i.)

SYNONYMS: [(RS) @-cyano-3-phenoxybenzyl (@)-(1RS,3 RS)-3-(2-chloro-3,3,3-
trifluoroprop-1 --enyl)-2,2-dimethylcyclopropane-carboxyIate]

CITATION: Tinston, D.; Banham, P.; Chart, 1.; et al. (1984) PP563: 28-day Feeding Study in
Rats: Summary Report: CTL Study No. PR0337: Report No. CTL/P/ 1056.
Unpublished study prepared by Imperial Chemical Industries, PLC. 79 p. MRID
00153029

SPONSOQR: Imperial Chemical Industries PLC, Macclesfield, Cheshire, UK

EXECUTIVE SUMMARY: Ina 28-day feeding study in male and female SPF Alpk/AP Wistar-
derived rats (16/sex/dose), cyhalothrin (PP563, 89.0%) and PP654, an isomer mixture similar to

Bodyweights, food consumption, hematological and clinjcal chemistry parameters,
ophthalmological examinations, urinalysis parameters, organ weights, and macroscopic
examinations were conducted and/or measured. For cyhalothrin, livers from up to 8/sex/group
were fixed in formol corrosive for microscopic examination. The remaining livers plus selected
tissues (including sciatic nerves, brain and spinal cord) from 8/sex/group were fixed in formol



N-demethylase (APDM) activity and electron microscopy. Smooth endoplasmic reticulum
(SER) was quantified.

At 20 ppm and above, a dose-related increase in APDM activity was observed in males. At 20
ppm, the increase was only slight (26.00 versus 22.30 umoles HCHO/hr/g liver). Slight
hypersensitivity to touch was observed in 4 females starting on day 2; however, this had a
variable dose-response. At 100 ppm and above, a dose-related increase in APDM acttvity was
observed in females. At 100 ppm, the increase was only slight (14.21 versus 12.03 pmoles
HCHO/hr/g liver). Clinical signs included high stepping gait in 1 male on day 3 and slight
hypersensitivity to touch (2 males on days 2-4, 3 females on day 2) and sound (2 males on day
23; again, variable dose-response). At 250 ppm, 1 male and 2 females had high-stepping gait
starting on day 2, 2 males had ataxia starting on day 3, 3 males had hunched posture starting on
day 4 and 5 females had increased activity starting on day 4. In addition, significant decreases in
mean body weight gain and food consumption (both sexes), increases in mean relative liver
weights and decreases in mean heart weights were observed at 250 ppm and above. At 500 ppm
and above, high stepping gait, ataxia, hunched posture, tail erect, increased activity, lack of
grooming and salivation were the major dose-related clinical signs with cyhalothrin. Reductions
in serum plasma triglyceride levels and protein excretion levels in urine were observed in males.
At higher dose levels, the reductions in serum plasma triglyceride levels were observed in both
sexes. With PP564, high stepping gait, ataxia, hunched posture and increased activity in females
were observed, but to a lesser extent. Reductions in serum plasma triglyeride levels were also
observed. At 750 ppm an additional clinical sign of loss of stability was observed in 1 male and
3 females. With PP564, similar clinical signs were observed as with cyhalothrin, but to a lesser
extent. Loss of stability was not observed.

The NOAEL for cyhalothrin is 20 ppm (2 mg/kg/day) and the LOAEL is 100 ppm (10
mg/kg/day) based on clinical signs of neurotoxicity. At higher dose levels, decreases in
body weight gain and food consumption and changes in organs weights were also observed.
The NOAEL for PP564 is less than 500 Ppm (50 mg/kg/day).

This study is classified as acceptable nonguideline and does not satisfy any particular guideline
requirement.
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xeviewed by: Pamela huriey

Section 2 , Tox. Branch (TS-769C) -
Secondary Keviewer: Edwin Budd OG J 31 6
Secuion 2 , Tox. Branch (TS$=769C)

DATA EVALUATION REPORT

STUDY TYPE: Subchronic Oral (82-1) rat TOX. CHEM. NO.: 271F

ACCESSION NUMBER: 073980

TEST MATERIAL: (RS)alpha-cyano~3~phenoxybenzyl {Z)=(1RS, 3RS)~3~( 2~chloro-3,3,3-
trifluoro-prop~l-enyl)-2, 2~dimethylcyclopropane- 1-carboxylate
and (RS) alpha—cyano-3-phenoxybenzyl (EZ)-(1RS, 3RS)~3-( 2~chloro-
3,3,3~trifluoroprop-l-enyl)~2, 2-dimethylcyclopropane—l—carboxylate

SYNONYMS: Cyhalothrin, PP563 (active ingredient of Grenade) for first test
chemical and PP564 for second test chemical

STUDY NUMBER(S): PRO337

REPORT NUMBER: CTL/P/1056

SPONSOR: ICI PLC Plant Protection Division, UK

TESTING PACILITY: ICI PLC, Cntrl. Tox. Lab., Algerly Park, Macciestield, UK

TITLE OF REPOKT: PP563: 28-Lay Feeding Study in Rats ~ Summary Report

AUTHOR(S): Tinston DJ, Banham P8, Chart IS, Gore Cw, Pratt I, Scales MDC,
Weight TM.

REPOKI' ISSUED:  7/12/84

IDENTIFYING VOLIME: Volume II, Book 1 of 2, Section C, Tab Ref, 9C

CONCLUSION: For male rats ettects were noted at the lowest dose level PP563,
20ppm. For females, the NOEL was 20 ppm. PP564 was less toxic than
PP563, indicating that the cis iscmer is more toxic than the trans
isamer.

Classification: Not Core Guideline, but acceptable for the purposes for
which it was performed.

MATERIALS AND METHODS:

Chemical:

PP563 was given the following references: CTL - ¥00102/006,/001 and

Plant Protection Batch P5. It had a purity of 89.0% w/w (100% cis isomer).
PP564 was given the following references: CIL - Y00102/001/004 and Plant
Protection Batch P5. It had a purity of 84.0% w/w (50:50 cis:trans
isamers). Both were viscous, pale yellow liguids.

I



Animals:

Male and female Alpk/AP (Wistar-derived) rats were cotained fram the
Animal Breeding Unit at ICI PLC, Alderly Park, Macclestield, Cheshire,
UK. The rats were 3 weeks old and were acclimated for one week. The
animals were supplied in two groups, one group arriving a week ahead of
the other group.

Protocol:
Six groups of 16 male ard 16 female rats were fed the experimental diets
at the following dose levels for 28 days: 0, 20, 100, 250, 500, and 750
ppm (FP563); and 500 and 750 ppm (PP564). All rats were cbserved once
daily throughout the experimental period for any clinical signs of
toxicity. The eyes of all rats from the control, 500 and 750 ppm groups
(PP563) were examined pre-experimentally and during the week prior to
termination with an ophthalmoscope with and without a mydriate. Bodyweights
were recorded weekly and food Cconsunption was recorded dai ly for the
first week and weekly thereafter,

Clinical Chemistry:

The following clinical chemistry parameters were measured in up to 8
designated male and female rats per yroup prior to the experimental phase
and at temination: plasma urea, glucose, alanine transaminase (ALT),
aspartate transaminase (AST), alkaline phosphatase (ALP), ana triglyceride
and plasma cholesterol levels (at termination only).

Urinalzsis:

Urinalysis measurements were taken frar up to 4 male and 4 female rats
prior to the experimental phase and at termination, The rats were gjven
an oral water load at 2.5 mi/100g bodyweight and the urinary volume, pH,
specific gravity and urinary sediments were measured. The animals were
then deprived of water for 18 hours during which time the urine was
collected for analysis of urinary volume, pH, Specific gravity, protein,
glucose, bilirubin and ketones.

Hen'atolggx:

and terminally from up to 8 male and 8 female animals per group: hemoglobin,
total white cell count, red cell count, mean cell volume, mean cell
hemoglobin, mean cell hemoglobin concentration, hematocrit, ditferentia)
white cell count and platelet count. The morphological appearance of the
red cells were also examined. At termination, in addition to the above,

Rla



Pathology:

Any rats round dead or moribund during the study received a full t
ortem examination and tissues were submitted for histopathoiogical
examination. The weights of the following organs were recorded fram up to
8 male and rfemales rats Per group: gonads (combined), spleen, adrenals
(cambined), kidneys (cambined), liver, thymus, heart, lungs (cambined),
brain and pituitary. The livers fram these animals (except the PP564
livers) were fixed in formol corrosive for histopathological examination.
The livers from the PPS64 group along with the following tissues from 8
male and 8 female animals Per group were fixed in formol salines salivary
glands (parotid, sub-maxillary and Sub~lingual), cervical lymph node,
mammary tissue, voluntary muscle, testes, epididymides, protate and
seminal vesicles or ovaries, uterus and cervix, urinary bladder, spleen,
pancreas, stamach, duodenum, jejunum, ileum, mesenteric lymph node,
Caecum, colon, adrenals, kidneys, liver, thyroid, aorta, trachega, esophagus,
thymus, heart, lungs, eyes, sciatic nerves, brain and spinal cord. The
left sciatic and posterior tibial nerves from 4 male and 4 female controls
and 750 ppm PP563 groups were fixed in formol glutaraldehyde and examined.
All remaining animals received a gross post mortem examination and only

examination by electron microscope. For the electron microscopy, samples
were taken fram the median lobes fram the preselected male and tremale
animals fram control, 20, 10U and 250 ppm groups (PPS563). Smooth
endoplasmic reticulum (SER) was quantitied using the point counting method
of Weibel.

RESULTS 5

Lietary Concentrations:

Concentrations of PP563 and PPS64 were within 10% of the naminal values except
for the 500 ppm PP563 and 500 ppm PP564 diets where the mean concentrations

were 83% and 89% respectively. PP563 was shown to be stable in the diet for
Up to 30 days after preparation.

Mortalities:

Three male and three female rats receiving 750 ppm PP563 in the diet were
found to be either dead or moribund. As a result, a second batch of animals
already scheduled to start one week later were fed 500 ppm instead (this also
included a second batch of PPS64 animals). At 750 ppm, 2 more female rats

died, one after 14 days and one after 27 days. No other deaths occurred
during the study.

~
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Clinical Observations:

Clinical observations included high-stepping gait, severe ataxia,
hypersensitivity to external stimuli, piloerection and excessive salivation
at the 750 and 500 (less severe) ppm (PP563) levels and similar but transient
etfects at the 250 ppm level. At luu ppm, one male showed high stepping gait
on day 3. Also at the lower levels there was occasional evidence of slight
hypersensitivity to external stimuli. The clinical ertects observed with
PP564 were camparable but less severe: the effects noted at the 750 ppm level
were similar to those noted at the 500 ppm level of PP563 and the etfects
cbserved at the 500 ppm level were similar to those noted at the 250 pom level
of PP563o

Bodyweight Gain and Food Consumption:

Statistically significant decreases in bodyweight gain were noted for male
and female groups receiving either PP563 or PP564 at dietary concentrations
of 250 ppm or greater (except for bodyweight gains of males receiving 500 ppm
PP364). Statistically significant reductions in food consumption were also
observed in both male and female rats fed levels of 250 ppm or greater for
both PP563 and PP564.

Clinical Chemistry and Urinalysis:

Reductions in plasma triglyceride levels were noted in males receiving either
300 or 700 ppm PP563 and to a lesser extent in females receiving 750 ppm
PP563 and males receiving either 500 or 750 ppm PP564. Dose-related decreases
in protein excretion levels in the urine were observed in males receiving
either 500 or 750 ppm PPS63.

Organ Weights:

Statistically significant increases in liver weights (after adjustments for
bodyweights) were observed in the 25U and 50U ppm dose groups (¥P563) and in
the 750 ppm (PP564) dose group. At 750 ppm 563, the large bodyweight reduction
distorted the organ weight analysis. There was same evidence ot increased
testes weights and decreased ovary weights at the 500 ang 750 ppm levels of
PP563. There was a dose-related reduction in the heart weight of males fed
diets containing PP563 which was statistically significant down to 250 P,
There was also some evidence for reduction in spleen, brain and thymus weights
in groups which grew less than controls.

Histopathology:

Male and female rats dying or killed in extremis showed thymic atrophy, and
enlargement, vacuolation and differential staining of the cortical cells of
the adrenals. In males, incamplete spermatogenesis and reduction of seminal
vesicular secretion was evident. No Changes in the nervous system were

present. No other changes were noted.

R1lH
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Hepatic Aminopyrine Demethylase Activity:

A dose~related increase in APIM activity was observed in male rats receivi
20 pom and above (PPS63), in females receiving 100 Pom and above (PP563) and
in PP564 but to a lesser extent.

Electron Microscopy:

There was a statistically significant increase in SER proliferation (greater
in males than in females) which did not show any dcse-response etfect, The
effect was observed in males at dose levels of 20, 100 and 250 pom PP563 and
in females at 250 pom PP563. Une female rat receiving 250 ppm PP563 showed
marked vacuolation of hepatocyte cytoplasm, as a consequence of dilatation of
endoplasmic reticulum.

DISCUSSTON:

28-day study on cyhalothrin in rats (Moyes et al, 19Y84) conducted at dose levels
of 1 ~ 250 ppm. Clinical observations indicated signs of neurotoxicity, |
characteristic of synthetic pyrethrojd toxicity. Evidence of decreased bodyweight
gain and food consumption was also noted, as well as increased ADPM activity and
proliferation of SER. as evidenced by comparing the results from testing PP564
with the results from PP563, it appears that the cis camponent is the more toxic
of the 2 isamers. It should be noted that even at the lethal dose of 750 ppm
PP563, no histopathological changes were observed in the peripheral nerves, even
when accompanied by neurotoxic signs., The liver hypertrophy accompanied by
increases in liver welght, APDM activity and SER proliferation are characteristic
of effects due to pyrethroid administration. These effects are considered to be
adaptive in this case. The authors stated that the histopathological changes

The purpose of the study was to find the highest aose usetuyl for a longer term
study and to campare the toxicity of PP563 with PPS64. It was recammended that
for longer term studies, Qosages higher than 25U pm should not be used, This
Study is not Core Guideline because the exposure time was only 28 days and only 8
of the animals per sex per dose group were examined tror many ot the measurements
taken. However, the Study 1s acceptable for the purpose that it was conducted.
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EPA Reviewer: Pamela M. Hurley m&u . Date ll(/l(/ Ao

Registration Action Branch 2 (7509C) J

DATA EVALUATION RECORD
Supplement to DER for MRID No.: 00154806 Cyhalothrin: 28-Day Feeding Study in the rat.
This supplement includes a revised executive summary.

STUDY TYPE: 28-Day Feeding Study - Rat
OPPTS Number: N/A OPP Guideline Number: § N/A

DP BARCODE: N/A | SUBMISSION CODE: N/A
P.C. CODE: 128867, 128897 , TOX. CHEM. NO.: 271F, 725C

TEST MATERIAL (PURITY): Cyhalothrin Technical (89.2% a.i.)

SYNONYMS: [(RS) a-cyano-3 -phenoxybenzyl (z)-(1 RS,3RS)-3-(2-chloro-3,3,3-
trifluoroprop-1 -enyl)-2,2-dimethylcyclopropane-carboxylate]

CITATION: Moyes, A.; Godley, M.; Hall, M., et al. (1984) Cyhalothrin: 28-Day Feeding Study
in the Rat (Second Study): Summary Report: Report No: CTL/P/1013.

Unpublished study prepared by Imperial Chemical Industries PLC. 33 p- MRID
00154806

SPONSOR:  Imperial Chemical Industries, PLC, Macclesfield, Cheshire, U.K.

EXECUTIVE SUMMARY:

In an oral toxicity study SPF Wistar (Alderly Park strain) rats (8/sex/dose) were dosed with
cyhalothrin (89.2% a.i.) in the diet at 0,1, 5, 10, 20 or 250 ppm (approximately 0, 0.1, 0.5, 1.0,
2.0 or 25.0 mg/kg/day using a factor of 10 for young animals) for 28 days (MRID 00154806).
Animals were examined for clinical signs of toxicity and the following parameters were
measured: body weights, liver weights and hepatic aminopyrene-N-demethylase (APDM)
activity. In addition, the livers were subjected to electron microscopic examinations.

No effects were observed at 1, 5 and 10 ppm. At 20 ppm and above, a reduction in mean body
weight gain was observed in females (p < 0.05; 22% less than the control value for weeks 0-4);
however, body weight was not affected. At 250 ppm, a reduction in mean body weight gain was
observed in males (13% less than the control value for weeks 0-4). In addition, increases and/or
proliferation in APDM (14-40%) and smooth endoplasmic reticulum (SER) was observed in both
sexes. Relative liver weights were increased in males (7%); however, absolute liver weights
were not affected. The NOAEL is 10 ppm (1.0 mg/kg/day in females) and 20 ppm (2.0
mg/kg/day in males) and the LOAEL is 20 ppm (2.0 mg/kg/day in females) and 250 ppm



(25.0 mg/kg/day in males) based on decreases in mean body weight gain in females at 20
pPpm and above and in males at 250 Ppm, and increases and/ or proliferation in APDM and
SER in in both sexes at 250 ppm.

This study is classified as acceptable nonguideline and does not satisfy any particular guideline
requirement,
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DATA EVALUATION RECORD
CYHALOTHRIN
28-0ay Feeding Study in the Rat

STUDY TIDENTIFICATION: Moves, A., Godley, M. J., Hall, M., Pratt, 1.,
Stonard, R. 0., Tinston, 0. J., and Forbes, 0. 28-Day feeding study in
the rat. (Unpublished study No. PR 0397 and report Mo. CTL/PNN1013 by
Imperial Chemical Industries PLC, Central Toxicology Laboratory, Alderley
Park, Macclesfield, Cheshire, U.X., for Imperial Chemicals Industries,

Alderley Park, Macclesfield, Cheshire, U.X., dated May 15, 1984)
Accession No, 073204.

APPRQVED BY:
‘I’. Cecﬂn:-'elkner, Ph.D. Signature: __L‘MM
rogram Manager -
fynamac Corporation ' Date: 9. "5 - ?f

13y
299




T bt For

® | o 005100

CHEMICAL: Cyhalothrin [(RS)c—cyano-3-phenoxybenzy1(z)~(1R$,3RS)-3-
(2-chlore-3 +3,3-trifluoroprop-1-eny) )-2,2-dimethylcyclopropane-
carboxylate].

JEST MATERIAL: Viscous dark brown 1liquid with a g89.2% (w/w)
ctyhalothrin content. Unspecified as to technical grade or
formulation. The CTL reference number was Y00102/010/001. .

STUDY/ACTION TYPE: Subchronic (28~day) feeding study in rats.

STUDY IDEMTIFICATION: Noyes, A., Godley, M. J., Hall, M., Pratt, I.,
Stonard, R. D., Tinston, 0. J., and Forbes, D, 28-Day feeding study

in the rat. (Unpublished study- No. PR 0397 and report No. CTL/PN1013
by Imperial Chemical Industries PLC, Central Toxicology Laboratory,
Alderley Park, Macclesfield, Cheshire, U.XK., for Imperial Chemicals
Industries, Alderiey Park, Macclesfield, Cheshire, U.K., dated May
15, 1984) Accession No. 073204.
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7. CONCLUSIONS:

Feeding cyhalothrin to rats caused a significant decrease in mean
body weight gain during the first week of the study in males
receiving 250 ppm (p < .05) and 4n females receiving 10, 20
(p < .05), or 250 (p < .01) ppm. In addition, there was a sig-
nificant reduction in mean weight gain over the 4 weeks of the study
in males receiving 250 ppm (p < .05) and females receiving 20 or 250
(p < .05) ppm. Hepatic aminopyrine demethylase activity (HADA} was
increased, and smooth endoplasmic reticulum (SER) was proliferated in
the Tivers of rats of both sexes receiving the high dose of cyhalo-
thrin. Liver weights were not significantly affected by the test
substance, but 1iver-to-body weight ratios were higher (p < .01) in
the male 250 ppm group. As._defined within the scope of this study,
the NOEL for cyhalothrin in female rats is 10 ppm and the LOEL s 20
ppm; and the NOEL in male rats {is 20 ppm and the LOEL 250 ppm.

Item 8 - see footnote 1.

9. BACKGROUND:

In a previous 28-day feeding study in rats (Faupel, P. F., et al.,
1980), male rats fed 20 ppm cyhalothrin showed a trend towards
elevated hepatic aminopyrine-N-demethylase activity at termination.
At dietary levels of 20 ppm and above, there was proliferation of
hepatic smooth endoplasmic reticulum (SER) in male rats and in the
female rats fed 250 ppm cyhalothrin. The present study was designed

to establish a no effect level {NOEL) to be used in setting levels
for a long-term study.

Item ¥0 - see footnote 1.

11. MATERIALS AND METHODS (PROTOCOLS) :
A. Materials and Methods:

1. The cyhalothrin used in the study was supplied by ICI, (td.
pharmaceytical divisfon. It was a dark brown viscous liquid
with a cyhalothrin content of 89.2% (w/w).

2. The test animals were Wistar derived Alderley Park rats, bred

a§ SPF animals. Oosing started when the animals were 5 weeks
old.

10n1y ftems appropriate to the DER have been included.

118
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3. The basal diet was Porton Combined Diet (PCD) manufactured by
Special Diets Service. The test substance was applied to the
diet as an acetone solution. Pellets were made and air dr.ed
in a furnace at 50°C. The dietary dosages of cyhalothrin
were control, 1, 5, 10, 20, and 250 ppm.

4. Animals were randomly distributed to experimental groups using
a shuffle card method. Body weights, body weight gains, liver
weights, ratios, hepatic APDN, and quantified E.M. results

were compared, test to controi, using a two-sided Student's
t-test.

5. Test and control diets were prepared for analysis of
cyhalothrin by Soxhlet extraction, cleaned wup through
Florisil columns and the eluate analyzed by gas-liquid
chromatography using an electron capture detector.

Protocol:

See Materials and Methods 15 Appendix A.

12. REPORTED RESULTS:
' A.

The cyhalothrin content of ajl but one of the test diets was found
to be within + 10X of the target cyhalothrin content; the 1 ppm
diet was 81% of the target cyhalothrin content.

No deaths occurred. No signs of toxicity or clinical observations
related to the test substance were seen at any dose level through-
out the study. Mean body weights and mean body weight gains are
presented is Table 1 and Table 2, respectively. There were
statistically significant reductions in body weight gains during
the first week of study for males and females receiving 250 ppm
(p < .01) cyhalothrin and for the females receiving 10 and 20 ppm
(p £ .05). Also, there was a significant reduction {p < .05) in
body weight gain from the start to completion of the study for
males. and females receiving 250 ppm cyhalothrin and for the
females receiving 20 Ppm. Mean body weight was significantly
reduced (p < .05) at the 250 ppm Tevel 1in weeks 1 and 2 of the
study. In the males receiving 250 ppm cyhalothrin, Yiver-to-body
weight ratios were increased (p £.01) while 1liver weight was
lower than the control but not significantly reduced. There was
a significant reduction (p £ .05) in 1liver weight in females
receiving 20 ppm cyhalothrin; the liver-to-body weight ratio was
not affected. HADA activity was increased (p < .01) in both sexes
receiving 250 ppm cyhalothrin. Mi1d but statistically significant
(p < .01) pro- 1iferation of smooth endoplasmic reticulum (SER) 1in
hepatocytes was seen in male and female rats receiving 250 ppm
cyhalothrin. A Few males in the 20 ppm group also showed SER

proliferation but this was not statistically different from
control values.

Table 3 presents the results of mean liver weights, mean liver-to-
body weight ratios, hepatic aminopyrine-N—demethylase activity
(HADA), and smooth endoplasmic reticulum measurements (SER).

4
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TABLE 1. Mean Body Weights for Rats fed Cyhalothrin for 4 Weeks

Oietary Concentration (ppm)

Week 0 1 5 10 20 250
Males
c 124.9 111.9 118.6 120.0 116.5 117.5
1 181.0 166.5 176.0 176.1 175.4 182.1%
2 233.0 215.4 230.4 228.4 230.8 204 4>
3 278.9 263.0 276.0 273.9 280.9 251.0
4 319.4 296.1 319.9 314.4 323.0 286.0
(93)a (100) (98) (101) (90)
Females
0 94.6 96.8 106.9 109.6 107.9 104.5
1 142.3 140.8 145.4 142.8 141.0 131.0
2 167.8 164.3 171.8 167.4 163.1 160.1
3 190.0 185.3 196.5 186.6 185.0 182.1
4 210.4 201.9 215.8 203.8 197.9 197.0

(96) (102) {100) (34) (94)

* Significantly different from control valye (p < 0.09).

aPercent of control.
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TABLE 2. Mean Body Weight Gain for Rats Fed Cyhalothrin for 4 Weeks

Dietary Concentration (ppm)
1 5 10 2

Keek 0 0 250
Males

0 -1 56.1 54.8 57.4 56.1 58.9 34, 6%%
1-2 52.1 48.9 54.4 52.3 55.4 52.3

2 -3 ’ 45.8 47.6 45'.5 45.5 50.1 46.6
3-4 40.5 33.1 43.9 40.5 421 35.0
0~-4 194.58 184.3 201.3 194.4 206.5 168.5*
Females

0 -1 47.6 44.0 38.5 33,1 33,1 26, 5%
12 25.5 23.5 26.4 24.6 22.1 291

2 -3 | 22.3 21.0 24.8 19.3 21.9 22.0
3-24 20.4 16.6 19.3 171 12.9 14.9
0-~4 115.8 105.1 108.9 94 ) 90.0% 92.5%

* Significantly different from control value (p < 0.05).

** Significantly different from control valye (p < 0.01).

ad
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TABLE 3. Selected Liver Data for Rats Fed Cyhalothrin for 4 Weeks
Oietary Concentration (ppm}

Effect Measured g.0 1.0 5 HY) 20 250
Males

Liver Weight (g) 15.581 14.364 15.723 15.703 16.323 14,926

Liver/Body Wt. Ratio 4.87) 4.852 4.913 4.977 5.049 5.2)12%*

HADAS 30.9 30.2 29.5 32.5 30.5 43, g¥x%

SERD 134.3 - - 131.8 146.3 169 . 7%x
Females

Liver Weight (9) 9.923 9.551 9.988 9,553 8.925* 9.076

Liver/Body Wt. Ratio 4,720 4.727 4.632 4,630 4.508 4,608
HADA 12.6 12.4 12.0 © 14,1 13.6 17.7%%
SER 109.4 - - - 105.8 130.9%*

* Significantly different from control value (p < 0.05).
** significantly different from control value (p < 0.01).

a Hepatic Aminopyrine Demethylase Activity expressed as umol  formaldehyde/
hour/g tissue.

b Smooth Endoplasmic Reticulum.

[ury
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13. STUDY AUTHORS® CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A. "In conclusion, cyhalothrin produced definite toxicological
effects at a dietary level of 250 pem. This level is recommended
as the maximum level for a long-term feeding study. The no effect
level achieved in this study is 10 ppm cyhalothrin.® Principal
toxic effects included weight gain suppression and 1iver toxicity

consisting of increased SER proiiferation and increased HADA
activity.

B. The draft and final reports were audited for good laboratery
practice and the methods and resylts given in the report were
felt to reflect the data produced during the study.

14. REVIEWERS' DISCUSSION AND_INTERPRETATION OF STUDY RESULTS:

A. This specific study design was based on resylts obtained from a
prior study in which 1iver alterations were found. There was no
effect on survival at any dosage level, No judgment can be made
on signs of toxicity as no data were included. Body weight was
statistically decreased (p < .05) in male rats at 250 ppm for the
First 2 weeks. The male 250 ppm group's weight gain was decreased
at week one only, while the females' weight gains were decreased
at 10, 20, and 250 ppm for week one. When weight gains were
examined over the entire study, there was a decrease for the
males at 250 ppm and for the females at 20 and 25) ppm.  Although
no food consumption measurements were taken, it appears that body
weight and body weight gains were compound affected early in the
study, with accommodation taking place.

The liver is c)ear1¥ affected due to dietary expasure to cyhalo-
thrin. The signif cantly reduced liver weight for the female
20 ppm group appears not to follow a dose-effact relationship and
does not appear to be-compound related. The male rats at 250 ppm
showed an increased Yiver weight-to-body weight ratio, increased
HADA, and proliferation of the SER. The female rats at the
250 ppm level showed increased HADA and proliferation of the
SER. The SER proliferation occurred without a concommitant
tncrease tn 1iver weight. :

B. There are no substantive differences between conclusions reported
by the study authors and those of the reviewer.

C. The study was not designed as a core study but as a follow~-up to
set the NOEL and LOEL for cyhalothrin in rats. As defined within
the scope of this study, the NOEL for cyhalothrin in rats is

Tgfppm and the LDEL 3s 20 ppm based on body weight and 1liver
effects.

-
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Item 15 - see footnote 1.

16. CBI APPENDIX:
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Appendix A (CBI pp. 2-7) Materials and Methods.

Core Classification: Core
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1. INTRODUCT 10N

Cyﬁa‘loth{-in [(RS)c-cyano-B-phenoxybenzyT )(2)~(1RS,3RS)-3-(2-chloro-3 I
trifluorpprop-l-enyl)-2.2-d1uthylcycIopropme-carboxyi ate] is a synthetic
pyrethroid intended for use as an insecticide on animals.

In a previous study (Faupel ot 2l 1980) male rats fed 20ppm cyhalothrin
in the diet for 28 days showed a trend towards elevated hepatic

minopyr ine-N-demethylase activity at termination. At dietary levels of
20ppm cyhalothrin and above, there was 21so evidence for a treatmente
related proliferation of the hepatic smooth endoplasmic reticulum (SER)
in male rats. SER proliferation in females was seen only in rats fed
250ppm cyhalothrin. '

The dietary route of administration and the Alderley Park strain of rat
were used for this study to allow comparison with a previous 28-day study
(Faupel et a1 1980).

The present study was designed to establish a no-effect level for
Cyhalothrin when administered in the diet to rats over a 28 day period.
The results will be considered when setting dose levels for a long term
rat study. The study started on 15 April 1980 and finished on the

16 May 1980.

A1l eoriginal data pertaining to this study are stored in the Archives,

Central Toxicology Laboratory, Imperial Chemical Industries PLC, Alderiey
Park, Macclesfield, Cheshire. Copies of the Tinal report are kept in the
Reports Centre at Alderley Park. i

2.  EXPERIMENTAL PRACEDURES

2.1 Test Material

Cyhalothrin: [(RS)a :ym-s-pmmuz)-ms,m)-z-(zocmm-s.s,s-
trifluoroprop-l-enyl }=2,2 My‘lm‘lnprwmq‘luj.
9y
CTLA/AN3 - 2

/Y



i

N

Chemical structure:
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The: cyhalothrin used in this. fnvestigation was suppliied by Imperial
Chemrical Industres. Limited, Pharmeceuticals Division, Alderley Park,
Macclestield, Cheshire. The single batch of test compound used in this
study was a viscous dark brown lquid with a total cyhalothrin content of
89.2% (w/w). The CTL referance number assigned to this batch of
cyhalothrin was Y00102/010/001. '

2.2 Diet

All diets were based on Porton Combined Diet (PCD) supplied by Special
Diets Services [formerly 87 Nutrition (UK) Ltd] Stepfield, Witham, Essex,
UK. The diet formulation details are given in Appendix 1. Details of
diet preparation are given in Appendix 2.

Control and test diets were analysed for the prasemce of cyhalothrin

~ using pelleted samples prepared for the study. Details of the method of

analysts for cymlothrin in rodent diet e given in Appendix 3.
2.3 Animls and Accommodation

A t0ta] of sixty-five male and Stxty-Tive famale Wistar derived Alderiey
Park rets were suppHed by litter, to the Central Toxicology Laboratory
Specific Pathogen Free (SPF) Unit from the Animal Breeding Unit, Imperial
Chemica) Industries Liwited, Alderley Park, Cheshire, IX. They were
supplied at 21 days of age and were housed under Specific Pathagen Frae
conditions n a barrier-matntained area. '
. ot E 1
tn/r1013 - 3
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Personnel access to the animal room was restricted for ten days after

the arrival of the rats. The clinfcal condition of the rats was observed
once daily for clinical and behavioural abnormalites and for any reaction
to the new environment. The rats were acclimatised to their experimental
environment for 14 days prior to the start of the study,

On arrival the rats were housed by litters in rat racks supplied by
A1l Type Tools Ltd, Purland Road, Woolwich Industrial Estate, Woolwich,
London. The cages were constructed of stainless steel with solid sides.
The floor, back and front were constructed of 14 standard wire gauge
stainless steel mesh at 1.27cm centres. The internal dimensions were
34x37.5x20.3cm with a floor ares of 1275 square em. Each cage had a
removable food hopper of 400g capacity and facility for a 225m} water
bottle (North Kent Plastics Ltd) if required. The rack was fitted with
& automatic watering system (A1l Type Tools Ltd) providing the rats
with water ad 1ibitum. The cages were suspended over trays lined with
absorbent paper sheets. :

The temperature of the animal room was maintained within the range 18 to
24°C (as recorded daily by a maximum and minimum thermometer). Relative
humidity was maintained within the range 31 to 44%. The 1ighting was
controlled by a time switch giving alternate periods of 12 hours 14ght
and 12 hours dark {7am-7pm).

2.4 Experimental Design

Six groups of eight male and eight female rats were fed the experimental
diets for 28 days as detailed in Table 1 shown overteaf.

1§e
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TABLE 1

—r
&roup Dietary Concentration of Animal Numbers

Cyhalothrin(ppm) Male Female

1 0 1-8 49-5§

2 1 9-16 §7-64

3 5 17-24 65-72

4 10 ’ 25-32 73-80

5 20 33-40 81-88

6 250 41-48 89-96

Ten days into the acclimatisation period and housed in their original
Titters the rats were randomly assigned to the experimental groups as
detailed in Appendix 4.

The groups were arranged on the racks in single sex replicates, each
repiicate contained one cage of four rats per group. The sequence of
distribution of groups within the replicates was determined by a shuffle
card method. Individual rats were uniquely identtfied by ear punch with
the experimental number allocated. Detafls of the distribution of groups
&nd rats on the racks are shown in Appendix 5.

After randomisation the surplus rats were discarded.
At five waeks of age sach group of rats was fad' their approprizte

experimental diet. Onemﬁcmofmmnlrudmm'anm
mmafmmmwmtmummnmﬂm.
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3. EXPERIMENTAL INVESTIGATION

3.1 | Clinical Observations

Prior to the start of the study all the rats were exanined to ensure that
they exhibited normal activity. Throughout the study they were checked
dhﬂy for changes in ¢linical condition and behaviour and once weekly a

detailed examination of each rat was made. Any abnormalities were
recorded.

3.2 Bodyweights

Individual bodyweights for all rats in the study were recorded in
replicate order prior to initially feeding the experimental diets and
weekly thereafter on the same day of each week throughout the study.

4. PATHOLOGY

A1l rats in the study were subjected to a gross post mortem examination.

4.1 Terminal Investigation

A1l rats were killed with an overdose of halothane vapour (FLUDTHANE,,
Imperial Chemical Industries Limited, Macclestield, Lheshire, 1K) and
exsanguinated by cardiac puncture to standardise liver weignts. The
Hver of the rats was removed as soon as possidle afyer death, weighed
and a section was taken from the median Tobe for electren wicresoony.
The remainder of sach Tiver was placed on 1ce for determination »f
hepatic APDM activitiy. :

4.2 Hepatic Minopyrine Demethylase Activity

Hepatic Aminopyrine-N-Demethylase (APDN) activity was determined for a1l
Tats,

(98
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DNTA EVALUATION REPORT

STUOY TYPE: Matabolism Study 85-1

ACCESSION NOWBER: 073317

TEST MATERTAL: Cyhalothrin

BYNONIMB1  (R,5 )alphamcyanc-3-phencxybenayl {£)=Cis~d=(3=2chloro-3,3,)~
trlmmq:cprl-onyu- +2-disethylcycl coropane carboxylate;
IC1 146,814; l4a0ON; lio-qewz ,

JTUOY MPBER(S): 1ICI - 146814 RMR 002/01 and 1R 002/02
REPORT MBBIR: Protocol ICT 146,814 w98 01
SPCHAOR:  Impevial Chemica) Industries PIC (ICT PIX)

TESTING PACILITY: ICT PLC Phammaceuticals Division, Safety of Medicines
Departmont .

TITLE OF RIPORT: Cynalothrini The Dispoeition and metabolisms of Me-rcr 148,810
I Rats Pares I and It

AUTHOR{S):1 M. P. Harrison, D. B, Case
REFORT ISSUZD: October 8, 1981 and September 17, 19a4
IDNTIFYING VOLUME: Volume TT, Book 15 of 16 (Tab Reference 19¢)

QONCLUSION: This study, in combination with the two following studios, is
T alassified as CORE GUIDELINE, Altrough thece ware no irgicationg

of toxie or pharmacologic eigns at the highest drse
m:'ﬁ' the studies were axtramely woll done ang caplete.

Clasaification: CO®R GUIDELINE i
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Chemical

™0 different cadiclcoelled forms of cyhalothrin were used for
these studies. The positions of radiolabelling are shown in the following
figure, : cw _

Fie ? .5 =
R S e
N

C7 tiy

mwanﬁ;:ﬁm '“anr ‘am;:mk-cvc.lwr?wnnmymmmm
canpound od at positiors or ¥, respsct » 88 shown
above, Sewrzl batches of each wore by the Radiochemical

Unic of the Deug Metibolism Section at ICT Prammaceuticals Division

and weve purified by WLC. The material used vas greater than 994
mctolmr.aﬁarmicmtmatunmmm.
Non~labelled cyhalothrin of cawpnrable purity vas ased for dilutions.

Animals -

Male and female ‘Alderly Park' Wistar strain ‘Specitic Fathogen
ree’ rats weighing betwoen 200-230 grams were used for the studies.

gt Doce jon Studies

Three single dose excretion studies wore conducted: two oral
adniniatration scudies (one sach with one of the twa nﬁo\ﬁggo
ocarpounds ), and one subcutanecus injection atudy with only .
Six male and six female rats were tested in each study, the dose
levels having been set at } and 23 mg/xg for the oxal studies and

1 ang/x%g for the subcutanecus study. For

campcnd vas dissolved at apmumuly 0.3 ma/ml in com ofl and
for duimz 23 my/hg, the caspounds

noe=Label cyhdlothrin and dissolved in
Secitic activities and radioziemical purities were deternined for
sach foraulation and the actual radiochemical dose given was detem

anindls were killed by and selected tissuns were removed for masure-
ment of vealcual radicact vity. In the stulies where TS wre dosed
orally at ag/hg, the expired air from two males and 2o farales wma
monitored for 0Dy for the firat 48 hours after dosing.

Excretion Studies in Bile Duct Cannulated Rats

Two studies ware conducted with bile duct canrulated rats. In
the firet study, sale and four female cannulated fats were orally
drsed with 1 mg/kg s The ‘otal bile troduced wa collected
overy 12 hours for o to nm;muuneoumummor

41
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dosing, Urine and
xnmmuw.mm CAtS were

for aach pair, the bile cutflow of cne rit wes intreduced into the
deWMntmeMblham«mf Bach
bile recipient rat was given a lif?l. oral dose of 1 my/tg donen {
the bile, wine and feces were col ‘a8 in the pravios study, i

Blood Collection gt Radiolabelled
Rlood Concentrations of Total Miuctivtgx

Six male and six female rats per dose were given shﬂé: doses
of Mcion (1 and 23 ng/kg aratly and 1 mg/kg s.c.) and 1 mg/kg 1
cyclepropyl. w-mmtmmmunmdm ,
rat into heparinised tbes at the following times: predose and 18 o

30 minutes, 1, 2, 4, 7, 12, 20, 24, 36 48 hours after dosing.

The whole blood was analyzed for total content.,

00d Concentrations of Total Radicectivity and
20

Twlve rale and twelve famale rats were dosed orally with
either 1 or 25 my/Xkg :cncn. Three rats of each sex were killed at 2, 7,
24 and 36 hours :f:;- doming, ardmcocnblcodh m“m} by caxdiac
prace Each sample was tot concentration
puml:“c concensration and total cyhalothrin concntration, !

Analysis of Sample Padioocttvitx

The radioactivity in prepared sarples of whole urine, dile, plamsa, .
feces and tisauee collected from the preceding experiments was measured
with an Intertechnigque SL 30 or SL 4000 1iquid scintillstion counter,

The concentrations of cyhalethrin in wiole blood were atermined.

solvent extraction followed by gas=liquid chrama « The radio=
chemical purity of the lothrin dose formulstions and the patterns
of radicactive metabolites in the urine, bile and methanol extracts of
feces were determined by thin-layer chramtography. Radicactive areag
on the develcped chramatograms ware located by autoradicgraphy and
quantitated, either by meane of a chramatosran scanner or by a scintillation
counter (using scraped segmonts from each plate). Selected urine

sarples were treated with elther beta~D-gluctronidese oo aryl sulphatase.
These were then analysed along with control savples by thin leyer chroma-~
tography.

Results

2xcretion Studies Wieh 14rnoy
Aftor oral adeinistration of single dosom of 1 to male
and female rats at 1 and 23 ma/kg, most of the radicact ive dose wag
u?kny Q{nl:imd.tm tln-bn:)!y-vhzm.lmm u&t « Tozal _
urinary ¢ ng cage washes) and fecal excret oxpressed as
“the pn"mtae unmnhum doss wore ao followe: } -
famalen excreted 41.3+49.4% in the urine and 46.547.5% {n the feces

Y2
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and vales excreted 30.0¢12.48 in the wine and 81.40+14.40 {n the

foces; 23 mg/kg - Camales, 40.949.4% {n the urine end £0.2+7.6% in

ehe feces, and males, 40.3410.7% in the wine and 49.7+14.8%8 in the

feces, The majority of ths radicactivity excreted by Both roses s
in 0-24 hour sasples. w no detectable excretion of

ig in-exhaled air, The residues of remining in the cazcasses”

(afthr rwmoval of sowe tissues) seven days after dosing were |

approuimately
two and three percent of unduformumdtnzumiwlyu

mmmémkbmmm istration of cne dose of 1 mg/ng JéouH
nis

to male m’?mh rats, total recovery ct*‘c from excreta throughoue
Soven days wes 22.2420.50 in males and 24.7+17.1% in ferales. Urinery
excretion was the predaeinant route of olinination with 1g,4s18,

and 17.6&-“1'2.3% in w‘m&m nlp??!. b m:t‘g gﬁ.” ”
radiocact ram n carcasses (less 1038,

and 50.0*193'0 for males and temales respectively). Messuremants of
the resfdual radicsctivity in twelve tissues romoved from animals seven
muurmxmﬂmezmrzunmlhnumwmm
tissus concentrstions wore vory low with the exception of fae. It
should be noted here that although it is rot antirely clear, ig’
mnm;:memmrmxwﬂgmw mma% :
cyclopropyl wre stored or Eppox ely thrpe years at - at
which time ther?‘c residues analysis was conducted, :

fxcretion dtudies With Bile Duce Clmuglud Rats

» Studies with bile duct canmulated rats dosed orally with
Ay shoved that theze was sane axcretion of radicectivity via the
bile. Mowiver, with these rats, the total mounts of radicsctivity
axcreted (n the urine and bile waye signiticantly lees than the amounts
excreted by intact rats administered the repl _
bile was given to bile duct cannulated msle rats, the arants of
rdicuelv;g‘axmtd in both the urine and the bile dableds suggesting
that cyhal : : » ion wse!
and that the pressnce of bile greatly enhances its abworption when
administered crally,

Excretion Studiea With ,.ml cpropyl

2 with 140w, mst of the administered single ceal doses
of l4cucycleprcpyl to mele and female Tats ware excreted {n the urine
and the feces; howaver, at a alower rate. Less amaints wure
sxcreted in the urine than with ‘Glai.hul sble mounts were
excreted in the feces. Agatn, no detected

‘exhaled air, only t-alotundacmmtammd
the rats after seven m and fat was the tissus with the highest
anounts of residual r ctivity aftar sewen days. Mesiduse in
fat were sinllar with both fomms of ! othrin {ndicating thar
the tat residuos may be due to nchanoed cyhalethrin,

-azmm-:tnumtwmzmm - It T —

Rallowing single oral doses ﬁcomm | ng/kg or 23 my/ig
e, the blood concentrat ione of rose and peaked between four

Yol
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dm seven hours

after dose administration,

bitwien males and fomsles. The mean blood MC profile at | wy/kg
. Showed a two exponential decline with a tersinal phase qa of about

1] hours. Thw profile at 2% ~/eg chowed c_v_:__lhgh

with & ty/7 of

11 hours,

mmmemmumxml‘aammym

blood concentra

tions with wide {ntor-animal varistion. In males the

moan peak concentration vas achieved in spproximately 20 hours and
in temalos it was spproximately four hours, ,

Biood Concentrations of Total Radiosctivit

PRy e
ol inx';..u.‘.;l

Crromategraphic Analysis of Radlosctive Xs
Thin laver chromatoqr of 14Cne and its mtatolites in
both wine bile lMimodmmtw matabolism to polsr metabolites.

No mquaﬁ‘om was found {n either wrine or bile. The radicactive

wnaterial which

of mainly uncharged

Wig quantitatively extracted from feces savples congisted
corpolrxt

retabolites. Trestmoni of the wrine sarplos with idase
Or aryl sulphatage produced no chanae in the chromatoqraphy petterns.

Cwamatearaphy of 14c-cycicpropyl and its metabolites in tho urine
also showed that cheumnomd\mc_u?w in the wine, The
matabollice mWr. were completely different from thoss
he sple.

togetter vith sall smowmnts of »ore polar
ueuren

derived from ¢

Discussion

"~ The data fram this at Ngquemwmtnhmwm

abeorted vhon administered orsl urmmmmuumﬁ'u

is etemnively metabolised, ng oxal doning, there was & high

abee z:'t‘gmem the bil w’?m g th:u.'
nce En 0, wcretion vag or

route of excretion follow! _oQutanecus fen. mm&

wing, an estimate of sgprodmately 333y tion vas calculsted for

{n. A smll proporeion of

aninals naven days after ora) dosirg, mostly in the fae, Over S0% of the
dore we retained lnthoamtmdmtthrlmdatm.
‘his may have boen due to retention in the mbcutanecus fat. Blood

T concentrfitiona

{n the subcutaneous studies wre also corsiderably \oser.
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The metabolite patterns from Cyhalothrin labelled in oo Beparate positions
vare complately different, suwueating that mtabolism {noludes cleavege
- of the eater to yleld the cofrrespunding Yelkepeopylcerbonylic acid and
phenoxybenzyl derivet ives. :
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SYNONYMRT 140101 146,8148 (R.S)dp&-quuq-ehd-
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AMORIA) 4. F, Harcieon
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Rat metabolism Studys Pares ! end L.
g Qaselfication: QME GUIDELING
Fl WXTERIALS AND METHCES:

Cwnsical

As atated {n the uw!mt atudy, tv? rdioladelled tomg of cyhalo-

y - Tthrin wure ussd Tor thin atudy, MAOKN and ‘c-cyclopropyl-
teview). Both preparationn wre greatss than 99.0% radiochemically pure with lses
than 0.18% of the trana Leowers. Solut ions e srepared by dissolving the
cempound in corn all te alve a solutiun of naminal concentration 0,5 aq/mi,

o . 423
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.I - . : o g . 00
Animals _ - :
Twelve male and twvalve femsle Alderly Park strain aldine Tats

waighing betwoen 200 and 250 Q Were wied for the study, Six animaln
c(od\mmmtquor Teatmant group. v

¥

Results

Bxcretion of Radicactive Material by Rats After Administration
Q n at

o\n:m«unmuuvomcmmnmw in the
S urine and feces within soven dt:” ¢t the final dowe. The owerall

wine, With lonrcw,mlummamwhe o;ount

Tissue Resicdues of Radicactive Material

Peeidual radicactivity wes Peesent ir all cissues examined.
Fatty tissue showed accumulation of material (white fat up to 28 tirwa
the dlood X_ml) although luﬁ_al. liver, kidne and qcmd. al} had )

LYH



concentrations 2 to ? times the blood level (0.048 adcrogrma/ml).

e radioactivity lewl in the latter tissues depleted considerably
seven days poat dosing period, although still higher than dlood lavela.
White fat levels did not significantly dectease after seven days. White
fat smples were analyzed by extraction and 1C, with tho exception
of one animal, most of the radicactivity detected in the tissue wms e

to uncharged cyhalothrin, The &ception was excluded becavse of poot
rocovery in the solvent oxtract,

Discussion

dose studies. A large proportion of an oral dose a8 rapidly eliminated
from the body. 1In the multiple dose study, excretion {n wine was slignetly
higher than in the single dose studies, which may have been due to
differences {n absorption in noomally fed animals as apposed to fasted
animals. The data indicate thet acamulstion of unchanged cyhalothein in
the fac will ooour on chronic administration. Otherwise, the =ompound is
vapidly metabolised and excreted, ~
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studies on the rat, is coneidered to pn CORE GUIDELINE (seo
caments on rat metalolism study: Mrts I and £1).

Classification: CORE GUIDELINE

MATERIALS D METVOLS 1 )

3
Chamica

M in the previcus owo studies, two mtohuucf foons ot
muomﬂmmmzmmmmmumyt NN ang l4o-

?l;:pmwx. sce previcus reviews). moth prepetations ware greater chan
. TS,
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0031 6(

Mlafg
Hale end female Algertly Park raty (AIpR/Ap} were selectes tor he
’f\ldyo ' ) ) . )
Tudy Design

: Animels very housed in metabolism cages hroughcut the study.
For the study with MOCN, six mele and six femeie rovs were edministered
suproximately 12,5 mg/ng/dey 400N orally tor o period uf SigNT days such
That sach snimal received o total of 29 ) of the chemicel. Urine end
feces wore coliected overy 24 hours up To thres days after the lest dose.
Tots! urine sempies were pocied for sach sex, mitlipore tiitered and
eciditiod o pH 1.9 prior to nalytll.
for the studies with C-cyc!opropyl. pOOIed urine samples from
the pnle'm study (where animeis recelived 14 consecutive daily doses of
1 Meecyclopropyl) were combines with The residual meteris! from
the T4CHON 1abel matabollse study menticned in the previous per .
It was 233:wmed that the residus! material atter remove’ of the %
tabeiied components would contaln non=ragionctive metadolites of enlen
'he cyclopropyi molety would also be present, * :
Thin layer chromatography (t1c) wes conducted on the prepared
urine samples using two solvent systems: chioroform : acetic scie 95:9
1v/v) wnd ethyl acetete 1 formic acle 3 water 701414 (v/v). Radioective
«reas on deveioped TiC plates were detected and queatitied using a Bertngty
(82722 Rﬁéo@hm?ogrm Scanner, N ‘
=componants In urine ware also andlyzed and puritied by reverse
phase WPLC using elther & Pye Unicam tyStem (ncorporating an LCY X P pump,
LC X P controller, Altex U.V. detector (294 nm), Berthoid LESOS Regloacriviry
Hon|tor and Commodore PET computer, or & Oupont 5800 system with 4 Bertnold
L8304 Radicactivity Wonitar. The solvent SYSTems ware verious compositions
based on acetonitrileivater (+0.!§ acetie acldle Puritied sampien vere
analyled via mass spoctrometry (slectron {MICT mass spectre and fast
stom bordardment masy spectre) and nuclear megnetic resonance SOeCTroscopy.
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The naiyses conducted sbove showsd thet cyhelothrin s extensively ' - SORRAREE
metabollzed in the rat prior to excretion. The toliowing metabolites
vera identitied In the urine; e . R
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MATERIALS AMD METHODS:

Chemical Formulations
M

Two radiolabelled forms of cyhalothrin were used for these studies.
The positions of radiolabelling are shown in the following figures

g eN

Y e

Chsy C"

g
4

The abbreviations 14C-benzyl and Mc—cycioprapyl are used to refer
campound labelled at positions marked ¢ or * respectively, as shown above,
mmm&munsmimwmcwmuammn

- Metabolism Section at ICT Phamaceyticals Division, For the oral fo

the radiolabelled Canpounds were diluted with hexane and coxn ofl and then
the hexane was removed under aeaﬁc.‘muntmm-. the .
hexane vas removed first amd material vas re-dissolved in absolute

ethanol and diluted with saline. PFor the individual doses, the radiclabelled
ICI 146,814 was diluted with non-labelled cyhalothrin fram batch ADM 46156/80

(greatsr than 99% pure cis 2). m:ﬁbd:dmdantoud:mhlmn-:
meuyloommu‘mmom:m-msommm- s
intravencus studies. : .

' bu:yl(osclim-/m) 0.1 mg/kg benzyl (30
:ymuqm1 (7.07 microCi/mg for males ass 6. 28 microCi/ag for females), 10
mg/kg cyclopropyl (0.69 microCi/mg) and 0.1 na/kg cycloprepyl (30.8

). The animals were housed in mdividun-nbou-em.

e -



every 24 hours thereatter for up *to 168 hours post
{ntravenoys studies, additlonas! samples were taken
Sampleas were stored at -209C unti) analyzed.

Determination of Total Radlcacﬂvifz in Urine, Focos, Cage Washes,
lasma and Whois Blood :

e e ————n et s

dosing. For the
at 0.5 and 8 hours.

The C09 produced during

2
oxidation was absorbed in 2-methoxyethylamine and mixed with a toluene

Anslysis of Sampie Rad‘loacﬂvln

Urine samples were either treated with varlous nzyme preparations;
acidified Yo pH 1 or basitied fo' greater than pH 1
30 minutes; or left untreated in pH S acetate buffer and analyzed turther.
The enzyme preparations consisted of combined beta-glucuronidase and -
without 1,4-saccharolactone which Inhibits

suifatase type H-1 (with asnd
beta-glucuronidase activity)
and beta-glucuronidase type

» Suiphatase type V wi
IXs Test [ncubstions

0 and heated at 80°C for

th 1,4-s8ccharolactone,
wers conducted using

Phenolphthaleln glucuronide and p-nitrocatecho!l as substrates. Feces
homogena

tes were extracted w
The patterns of ra

ith methanol.
dicactivity in the url

analyzed by thin tayer chrometography (tic) using

solvent systems: chlioroform:
acid (98%) :water (70:4:4 v/y
(200:100:2:5 v/v) or toluene

located by autoradiography and scanned.

The. 14C-benzy] metabolites were

acetic acid {95:5 v/v)

ne and feces samgles were,
one of the fallowing -
; othyl acetate:formic .

}; tolusne:n-hexane:acetonitrile ichloroform..,. "

:ethanol (2:1 v/v). R

sdlicactive areas were.,.

extracted from urine sumplies from

from the 10 mg/kg oral study using n-hexane

the Iist sbove. Radicactive areas were excised an

preparative tic using the ¢

rst soivent system fol

) as extraction solvents. The

d turther puritied by. -
lowed by a third tic In >

either ethyl acetate:methano!:water (13:2:1 v/v) or chlorofora (saturated

with 908 formic acid):dlethy

. ] clopropy
from the 10 oral study

The sampies were analyzed by
tic using the second soivent

and rechromstographed again

spectrometry, metabolites wers compared with

vhers possible.

t sther (10:3 v/v). Sewples vere then further
snalyzred mass spect : ' .
b“h ‘RC-ey w metabolites were extracted from msle urine.

using sthyl acetate as the extraction solv:l::_i
chromstographing and re~chromatographing with
system. Samples selected for further clean up
were first chromstographed in chiorotorm:methano! : .

in ethyl acetate:methanol:water (13:2:1 v/v)

in the second solvent

419

scetic scld (10:5:2 v/v)
system. For the mass

known reference materials
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RESULTS:
Disposition of "C-Bsnzzl-lCl in_the Dog

1 Mg/Kg Oral Dose

' The diluted 14C-1abelled 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
fean values at 48 hours were: 75.6% of total dose excreted (exciuding cage
washes), 24.8% in urine and 50.8% in feces. Atter 7 days the total excretion
of radioactivity including cage washes amounted to 86.0 + 4.58 (54.2 hd
3.9% In feces and 29.7 + 7.3% in urine).

The radicactivity in whole blood was found to be attribytabdle
to the radioactivity in plasma. Plasma concentrations of radiocactivity
rose rapidly and peasked between 2 and 12 hours post dose. Three ve
secondary peaks at 12 hours while others showed a delayed fali in leveis.

- The half-life of the decline in plasma leve!s was calculated to be 28 hours.

10 Mq/Kg Orai Dose

Excretion rates were simiiar to the 1 mg/kg group. 68.8% of
the radicactivity was excreted In the first 48 hours. Mean plasme leveis
pesked at 2 hours post dosing and again at 12 hours post dosing. The hasit-
lite of the decline in plasma levels was calculated to be 32 hours.

0.1 Mg/Kg (ntravenous Dose

The diiuted 14C-iabelled compound used was greater than 963
pure 14c~iCt. Excretion patterns wers different from those Iin the orat
studies in that significant amounts of radiosctivity were excreted over the
tirst three days (as opposed to the first 48 hours) and that radicactivity:
¥as more evenly distributed between urine and feces In doth males and
fomsies. The mesn values at 72 hours for males and females combined were:
32.7% ot the total dose in urine and 37.1% of the totsl dose in the feces.
Approximately 838 of the dose was recovered in urine, feces and cage washes
after 7 days.

Plasms concentrations fell rapidly until 4 hours after -dosi
and then rose to 8 peak at 12 hours. Thereatter levels fel} again with o

half-1ife of 33.6 hours. .

Anal!sls of Radloocﬂvln in the Urine .

TLC analysis of 0-24 hour urine samples indicate thet 'r-
benzyi-iCt is extensively metabolized in the dog. No parent compound wes
found in the urine. The foilowing metabolites were Identitied by TLC and
mass spectrometry: 3-phenoxybenzoic acid (3-PBA) and glucuronic acid con ju=
gate, 3=(4-hydroxyphenoxy)benzoic acid and suiphate, N-(3-phenaxybenzoyt)-
glycine and two unknowns. ‘

Y20 . ' N
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Analysis of Radloac-rivln in Feces

TLC of methano! extracts of taces samples indicated that for
both dose tevels 1 mg/kg and 10 mg/kg (oral), the maln component excreted
within the first 24 hours was unchanged cyhalothrin (74.4% of app!ied
radiosctivity for a msle dog at 1.0 mg/kg and 93% for a temale dog at 10
mg/kg)s The sample from the male dog also contained three other components,
two bands with simitar Re's to 3-PBA, one which was more polar, and one
which was less polar than 3-PBA and may have been a metabolite ef the Intact
ester. The female dog aiso had a component with a similsr Rp to 3-PBA.
Fecs) samples taken from a female dog between 24 and 48 hours post dosing
with 1.0 mg/kg contained only 8.5§ unchanged compound and S or 6 other
components. Samples taken from another female dog between 0 and 24 hours
post dosing with 0.1 mg/kg '4C-benzyl-1CI intravencusly showed a pattern
very similar to the 24-48 hour samples from the 1.0 mg/kg dosed dog. Only
1.5% of the radicactivity present was from unchanged cyhalothrin. Five or
Six other componen?s were present in similar amounts as the 1.0 mg/kg dog,
one of which had a similar Ry to 3-PBA (39.9% of the dose). _

Oisposition ot l4c-Cyciopropyi-iCi in the Dog

! Mg/kgq Ors! Dose

The dituted '4C-1abelied compound used vas greater than 98§ -
pure 14C-1C1. Excretion patterns wers simiier to those with 14C-denzyl-iC)
in that most of the dose was excreted during the first 48 hours, meinly vis
the feces. There were no signiticant ditferences between meles and females.

. Again, the radloactivity in whole blood was found 4o be
attributable to the radioactivity in plasma. Concentrations In plasme
peaked at tour hours post dose and then fell, rapidly at first and thes
more slowiy. .

10 Mg/kg Orai Dose

Oral sdministration at +his dose had an emetic effect on
severa! dogs, which were subsequentiy exciuded from the date. Two of the
dogs lost greater than 10 of the dosed radlioactivity. There was some
difficulty in obtaining fecal samples:; however, excretion of radicectivity
stil| appesred to occur predominantly within the first 24 hours atter-
dosing. In females, 2/3 dogs failed to produce feces, which detayed
excretion somewhat. Concentrations In plasma peaked at 12 hours and
subsequently declined.

0.1 Mg/kq Intravenous Dose

Radicactivity was excreted rapidly via both urine snd feces
in Spproximately equal smounts. The mean total recovery over 7 days was
81.9% with 40.08 in the urine and 38.7% in the feces. The balance was in
the cage wash. Concentrations In plasma fell rapldly atter dosing.

qal
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Analysis of Radicactivity in the Urine

Analysis by TLC and mass spectrometry indicate that this part
of the molecule is extensively metabolized. At least twelve metabolltes
wore 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.

Anaiysis of Radlioactivity in the Feces

At both dose levels | mg/kg (oral) and 10 mg/kg (oratl), the
major component was unchanged cyhalothrin which was mostly excreted during
the first 24 hours. Between 24 and 48 hours, 3-5 other components were
observed as well, two chromatographing at Rp 0.56 and two more polar
components chromstographing st Rf 0.25 and at the origin. Samplies were not
Taken for the 10 mg/kg dose leve! beyond 24 hours. When 14C-cycliopropyi-
ICl was administered intravenously at a dose leve! of 0.1 mg/kg, the pattern
wvas simiiar to the pattern observed with 1.0 mg/kg (oraliy) between 24 and
48 hours. Even less unchanged cyhalothrin was cbserved in the feces when
the compound was administered intravenousily (1.4% of the administered dose
within the first 24 hours).

DISCUSSION:

Using the urinary excretion data from the intravencus studies. and
from the lower dose oral studies, the suthors luded that for the 14C. ..
benzy| labe! the absorption was 80§ and for the | lopropy! labei the-
absorption was 48%. The high dose oral studies could not be used for thig
purpose becauss of feca! contamination of the urine. The authors stated
that the discrepancy in absorption rates was probably due to inter-enimml :
variation. This plausible, but is not detinitively proven in the study.. ..

The metabo!ite patterns from each of the two radiolabelied cyhatothrin
compounds were quite difterent from each other Indicating extensive cleavage
of the ester bond. Urinary metabo!ites from the 4C-benzyl studies sre
listed in the results section of this review. There were up to
metabolites isolated. Twelve metabo!ites were isolated from the
Isopropy! studies. 'in the feces, a large proportion of the redicectivity
was due o unchanged cyhaiothrin. One metabolite was found to be common to
both iabelled studles. Because of its properties, it Is Thought to be a -
metabolite of the intact ester. The tollowing tigure depicts the identifled
metabol ites of cyhalothrin in the dog: : :
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fat and released slowly. If this is the case with the dog study, then it
wuulm fm mutmyh.maiu the lack of camplete recovery of radicectivity from
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DATA EVALUATION REPORT

STUDY TYPE: Metabolism (85~1) - rat TOX. CHEM, NO.: 271F

ACCESSION NUMBER: (73981

TEST MATERIAL: (R,S) alpha-cyano-3-phenoxybenzyl (IR,S)~cis~3~(2~2-chloro~3,3,3-
trifluoroprop-l—enﬁ)-2,2-dimethylcyclopropane carboxylate and

the radiolabelled 14C version

SYNONYMS: Cyhalothrin, PPS63, {Grenade is the formulation)
STUDY NUMBER(S): URU169

REPORT NUMBER: CTL/P/lUl4

SFONSOR: ICI PLC Plant Protection Division, Bracknell, Berks, UK

IBESTING FACILITY: ICI PIC Cntrl. Tox. lLab, Alderly Park, Macclestield, UK

TITLE OF REPORT: Cyhalothrin: Bioaccumulation in the Rat

AUTHOR(S): Prout Ms

REPORT ISSUED: July 31, 1984

IDENTIFYING VOLIME: Volume 11, Book 2 of 2, Section C, Tab 26C

CONCLUSION: Cyhalothrin is taken up slowly by fat and released slowly. It is
rapidly released by the blood, kidneys and liver. The data indicate
that the rate of metabolism of both enantiomer pairs of cyhalothrin
is likely to be identical, which means that the rate of metabolism
of PP321 is likely to be identical to cyhalothrin.

Classification: This Study, in cambination with previous metabolism and
distribution studies conducted on cyhalothrin (previous
sutmission), is classified as Core Guideline.

MATERTALS AND METHODS:

Chemical:

Cyhalothrin and l4(:-—cyhalotm:J'.n were obtained fram ICI PLC, Plant Protection
Division, Bracknell, Berks, UK. The purity of the non~radiolabelled
chemical was 92.2%. The radiochemical purity or the raciolabeiled chemical
was 98.6%. The position of the radiolabel was on the cyclopropane ring.

Animals:

Adult male Alpk/AP strain rats were obtained fram the Alcerly Park animal
breeding unit.
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Protocol:

The dosing solution was prepared by mixing unlabelled cyhalothrin,
radiolabelled cyhalothrin and corn o0il to achieve a final concentration
of 0.5 mg/ml cyhalothrin in corn oil (approximately 0.05 MBq/mg cyhalothrin),
Animals were dosed once daily for up to 119 consecutive days (bodyweight
dependent doses; controls received corn oil alone). Groups of 3 treated
and 1 control were sacrificed after every 7 doses (24 hours follewing

last dose), for up to 77 dosages and then after 91, 105 and 119 doses.
Upon sacrifice, samples of blood and fat and the liver and kidneys were
taken for radiocactivity analysis. The liver and kidneys were weighed.

The samples were cambusted in a Packard Tricarb model B306 sample oxidizer
and analyzed for radicactivity. Oxidation efficiencies of <92% were
rejected. In addition, fat samples were extracted with hexane and
dimethyl formamide, separated by HPLC and counted for radicactivity.

RESULTS ¢

During the dosing period, the levels of radioactivity in the blood remained
between 0.10 and 0.59 micrograms/g blood, average peaking at 0.2 micrograms/g
blood. After an initial rise, the levels of radioactivity in liver and ki
appeared to plateau at 2.5 and 1.2 micrograms/g respectively after 70 days of
dosing. The levels of radicactivity in these three tissues declined rapidly
upon cessation of dosing (levels in kidney and blood parely detectaple after
5 weeks and levels in liver declining rapidly at first and then elimination
parallelling that of fat). Levels in fat increased with time to a level of
approximately 9 micrograms/g at 119 days. Upon cessation of dosing, these
levels declined by a first order process (typical exponential cecline with
time). Separation of the fat extracts by HPIC gave 2 main peaks, corresponding
to the 2 enantiamer pairs of cyhalothrin, The ratio of the pairs present in
fat was the same as in the dosing solutions. The half-life of cyhalothrin in
fat was calculated to be 30.5 days.

DISCUSSTON:

Cyhalothrin was taken up slowly in the fat and released slowly. This was not
the case in the other tissues. It was eliminated fairly rapidly. In the case
of the liver, the small amounts remaining were probably due to amounts. being
slowly released fram the fat tissue. In addition, the data indicated that
the rates of metabolism are likely to be identical for both enantiomeric pairs
since their ratio was the same for both the dosing solution and the amounts
found in fat. Therefore, the rate of metabolism of PP321, which is one of
the two pairs of enantiomers, is likely to be identical to the rate of
metabolism of cyhalothrin (PP563).
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DATA EVALUATION REPORT
STUDY TYPE: Metabolism (85-1) - rat TOX. CHEM. NO.: 271F
ACCESSION NUMBER: 073981 7355

TEST MATERIAIS: (R,S) alpha—cyano-3~phenoxybenzyl (1R,8)~cis=-3~(2~2-chloro~3,3,3-
trifluoroprop-l-enyl)-2, 2-d imethyl cyclopropane carboxylate;
(R+S) alpha-cyanc-3-phenoxybenzy] ( 18+R)~cis~3-(2-2-chloro-~3,3,3-
t?ifluoroprop—l—enyl)—2,2—dimethyl cyclopropane carboxylate; and
(R+S) alpha-cyano--3~phenoxybenzyl (1R+S)-cis=3~(2-2-chloro-3,3 23—
triflucroprop-l-enyl )=2,2-dimethyl cyclopropane carboxylate

SYNONYMS: Cyhalothrin, PP563; PP321; R157836 respectively

STUDY NUMBER({S): URD178

REPORT NUMBER: CTL/P/1214

SPONSOR: ICI PLC, Plant Protection Division

TESTING FACILITY: ICI PLC, Cntrl. Tox. Lab., Alderly Park, Macclesfield, UK

TITLE OF REPORT: PP321: Comparative Absorption Study in the Rat (1 mg/kg)

AUTHOR(S): Prout MS and Howard EF

REPORT ISSUED: March 19, 1985

IDENTIFYING VOLIME: Volume II, Book 2 of 2, Section C, Tab 27C

CONCLUSION: The results indicate that the absorption, distribution, metabolism
and excretion patterns of PP321 and cyhalothrin following a single
1 mg/kg dose in the male rat are identical. -

Classification: When taken with previously sutmitted metabolism studies, this
study is Core Guideline.

MATERIALS AND METHODS:

Chemical:

All chemicals were obtained from ICT PLC Plant Prctection Division.
R157836 was prepared fram cyhalothrin by HPIC.

Cynalothrin: Unlabelled purity 97.4% w/w, CIL ref. # Y00102/034/001.,
Labelled chemical prepared by mixing equal proportions of the l4c_pp32y
and 14C-r157836.

PP321: Unlabelled purity 99.0% w/w, CIL ref. # ¥02537/045/001. Labelled
chemical labelled in cyclopropane ring, specitic activity 1.95GBg/mmole
and radiochemical purity of >98%. CTL ref. # YO02537/044/001.

RL57836: Unlabeled purity 93.5%, CTL ref. # Y04369/002/001. Labelled
chemical labelled in Cyclopropane ring, specific activity 1.97GBq/mmole
and radiochemical purity of >98%. CTL ref. # YU4369/044/001.
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Animals:

Twelve male Alpk/AP rats (L70~250g) were obtained fram the Alderly Park
Animal Breeding Unit. They were kept in individual metabolism cages.

Protocol:

Three dosing solutions were prepared such that a dose level of 4 ml/kg
bodyweight was equivalent to a nominal dose level of:

Dose 1: 1 mg/kg PP321 + IMBg/kg l4c-Pp32l
Dose 2: 1 mg/kg PP321 + IMBq/kg l4c-pp321 + 1 mg/kg R157836
Dose 3: 1 mg/kg cyhalothrin + 1 MBg/kg l4c-eyhalothrin

Four animals per dose glroup were given one oral dose (4 ml/kg) of the
selected dose. Urine and feces were collected over dry ice at 24 hour
periods for 3 days and retained at =20°C for analysis, Cage washings

were also retained. Upon sacrifice, samples of blood and fat, and the
liver and kidneys were removed and retained at ~20°C for analysis., The
livers and kidneys were homogenized in water and the fat samples were
homogenized without water. Feces were homogenizeq in methanol. Samples

of bload, liver, kidneys, fat and fecal residue were combusted and analyzed
for radicactivity. Oxidation efticiencies of <Y2% were rejected. Samples
of urine and cagewash were diluted and counted directly.

Zero to 24 hour urine Samples ana the U-24 hour and 24-48 hour samples of
Lecal extracts were retaineq from each animal ang analyzed on thin layer

chloroform : methanol : acetic acid 18:1:1

butan-l-ol : acetic acid : water 9:2:1

The precise location of radiolabel was confirmed by autoradiography.

Two tailed Student's t-tests were used to compare one group with another

RESULTS ¢

The total excretion of radiocactivity from the 3 groups was very similar.

There were no statistically significant differences in the total urinary or
the total fecal excretion of radiocactivity between the 3 groups. The authors
Stated that the very low levels of radicactivity found in the blood were

(flose to the limit of detection, thus the apparent differences in levels of
4Cc-PP321 and 14C-cyhalothrin was probably spurious. They also stated that
the differences in liver concentrations between dose groups II and III disappear

when the comparison is made on the basis of percentage dose lett in the liver
at termination. The mean concentrations of radiocactivity in the fat of rats

dosed with either 14c-pP321 or 14C-cyhalothrin were nearly igentical (0.25

and U.26 microgram equivalents/g fat respectively. . In addition, the residue
level of radioactivity in fat of animals in dose group II was not signiticantly

different fram either of the other groups.
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More than half of the material was unchanged cyhalothrin and the major
metabolites present were cammon to all groups. The methanolic trituration of
treeze dried urine (U-24 hours) extracted a mean of 90% of the radioactivity
present in the urine from rats in all groups. According to the authors, the
major peak of radiocactivity when chramatographed by TLC was probably the
glucuronide of cyhalothrin acid. No unchanged PP321 or cyhalothrin was
excreted in the urine, however, the free cyhalothrin acid was a significant
urinary metabolite in all groups accounting for between 3-9% of the material
present in the day 1l urine.

DISCUSSION:

The results of this Study indicate that the absorption, metabolism, excretion
and tissue distribution of 14C-PP32]1 ang Y4-eyhalothrin are indistinguishable
from one another. These results are comgpatable with previous stidies,
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