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TO: George LaRocca (PM Team #15) }

Registration Division (TS-767c¢c) i

e

{Sectiom IT, Toxicology Branch {
¢ Hazard EYaluatlon Division (TS—769c);

i

FlROH: Pamela M; Hurley, Toxlcologlst %W/ 77"%//////1/

: i .

THRU: Edwin R. Budd, Section Head ;
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(Hazard Evaluation Division (TS-769c)y

William Burnam, Deputy Chief ' /%/ﬂ ’
Toxicology Branch i s ,
Hazard Pyaluatlon Division (TS-769c}), CC

Backgroundg

i

ICI Aamericas Inc. is requesting a permanent. tolerance for

P321 on cotton. This pesticide chemical is an ingredient of

he insecticide, Kaqata 1E. PP321 is also one of two enantiomeric
hirs which comprise the pesticide, cyhalothrin (PP563). The
brmulation, Karage‘lE will be used as a foliar: spray. The
anufacturegr recommqnds application every 5 to 7 days or as

ceded using either a minimum of 1.5 gallons per acre by air

r a minim of 5 %llons per acre by ground. No more than 3

ints (0.375 1b ai) '‘per acre per season is to be applied.

‘ ICI haé provided subchronic, acute and metabolism data on
both PP321 and cyhalothrin to support the use of the chronic
studies that have bgen condugted on cyhalothrinjas pariially
fulfilling{the texigity data required for the tplerance petltlon
op PP321. | | ; \ |

OO E MO Y

i i
The substance léentl;lcaClOﬂ and technical éata for PP321
and Karate}lE are g*ven in a previous Experimengal Use Permit
Petition (30182~ EUPjUR), memarandum to; George LaRocca, dated
May 8, 198%. { i i |
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rance pebxtlon {p

{ 1

owing toxiicity stud 1es are %equlred to be submitted

ceded by, a (*)). ;

Ad‘1t1ona1 studies required for registration of the product

are preceded| by a (**)
1984).

?oduct

(ref. Ped. Reg. 40 CFR Part 158,

Required
**Acute oral LDsg , aYes
**ﬁcute dermal LDgg ;Yes
*90-day feeglng studies . Yes
1 rodent & nonrodent
**2l-day dermal Desirable
*Chronic fe*ding zYes
] rodent & nonrodent i
*Vpcogen1c1 y - rat + Yes
i & mouse preferred i
ratogen1 ity - 2 | Yes
species | : ;
*Reproductl n, 2 Yes
generati n | ;
MPtageniciEy | .
Gene mutation i Yes
Struct. ghrom. aberration | Yes
Other gepnotoxic eFfects ‘Yes
End Use Product ‘ %
**ALute oralj LDsg % ,:Yes
**pAcute dermal LDgg Yes
**Acute inhalation LCsg | Yes
**Primary eye irritation Yes
**Pflmary defmal 1rr1gatlon | Yes
rmal sen 1tlzat10? ‘tYes
Pure Active ngredleni !
‘ s
Yes

*General Metabolism

3
{ t
Sa%isfied }
y ‘Yes
| Yes
(comment 2)
Pending
! | (comment 5)
 Yes ;

| Yes

| (comment 2)

| Yes
{comment 2)
Yes

i | (comment 2)

Yes
, Yes
‘Yes

|

v i

}
Yes
Yes
! Yes i
Yes
i , Yes
i Yes

Yes

(comments 2,4)

2. 1ICI has requested that the long term studies conducted on

cyhalothrin be used in partial fulfillment of the toxicity data
required for the tolerance petition for PP321.

PP321 consists

of 2 of the 4 enantiomers of cyhalothrin. On the basis of
structural considerations and metabolism and subchronic data
on both PP321 and cyhalothrin, the Toxicology Branch accepts
the long term data on,cyhalothrin as partial fulfillment of
the toxicity studies required for the tolerance petition on

pPP321.

i (comments 2,3)
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3. The chronic dog study was only for six months. The
Toxicology Branch is accepting this stud: in fulfillment of
the required|nonrodenq’chronic feeding study because it was
completed prior to the publication of the Subpart F guidelines.

4. Extensivé metaboligm studies have been conducted on the
purified form of cyhalothrin. A comparative study between
cyhalothrin and PP321 has indicated that their absorption,
distribution; metabolism and excretion patterns are identical
following a §ingle 1 mg/kg dose in the male rat. ' Therefore,
thelToxicol y Branch is accepting the metabolism studies
conducted on cyhalothrin along with the comparison study
mentioned above in fulfillment of the metabolism studies
required for the tolerance petition for PP321.

5. The 21-day dermal study in rabbits was classified as core
supplementaﬁ'because of the possibility Fhat the apimals had
coccidiosis.’ This petition will not be held up because of
'theidata gap in this area. However, The Toxicology Branch
has ' already éequested additional slides from this study in a
preyious memorandum (EUP Petition 53218-EUP-1,2) and that the
sliges be submitted for evaluation.

| ;
6. The ineré ingredients in the product Karate lE have been
cle?red for use under 180.1001.

7. |{The drafr label (10/85) should be changed to fit with
toxicity category I because the dermal irritation category is
corrosive. In addition, the precautionary statement should
reflect that !the formulation could be corrosive to the skin.
ThiAregistra?t should also include a statement that the
formulation is a potential sensitizer.

8. (A copy of the proposed tolerances (Séction F) is attached.
9. tThe Toxiéology Brahch has no objection to granting the

petition for a permanent tolerance for PP221 on cotton, once
the {label haé been modified. An 8-point document 1is attached.

t
i ¥ (
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| | PROPOSED TOLERANCES |

3 : | |
posed tht tolerances be estalélishcd foz%rcsiducs of (t)-alphajcyano—

comod.%ties: ‘ |

f

Cattle, |fat i

{
Cattle, meat
!

Cattle, |meat by-prbducts
f
Cottonseed

Goats, fat
i

Goacs, at i
Goats, meat by—proc‘iucts

Hogs, £ ’t §

Hogs, meat

Hogs, me.?at by-prod{‘xcts
i

}

Horses, !fac f
Horses, Lea.t

Horses, imeat by—ptéducts
Milk t

Sheep, f{at ,
Sheep, nJieat

; i
Sheep, n:'.-.at by-products

j

!

|
t
{

0.01 lparts per million
|

0.01¢
0.01
g.01}
0.01

0.01

0.01t

0.01

|

{
o.o1§
a
0.01f

0.01
¢

0.01$
o.u1t
0.o1}

{
0.
01 |

o.alg

0.01 ?

|

i ] {
leyclopropanecarboxylate in or on the follgwing raw agricultural

|
|

|
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{
{

(

xypheryl)methyl(+)—cis—3-(Z-2-chloro-3,3,3-trifluoroprop-2-enyl)-2,2-

|
|




1.

| 8-Point Review

Toxicity data with

document) considere
studies).

. I

ALute oraly LDgg, rats
PP321 i

{ |
JO—day feeging, rat$
PP321
{
{

26-week orLl, dogs
Cyhalothrin

xi ¢

Chronic feeding, rat
Clyhalothrih
|

( i
Chronic/Onco, mouse
Ckhalothrib |

TLratologyk rabbit ‘
C%halothri |

{

—— o -

Tératology} rat
Cyhalothrin

l {
Réproductidén - 3
geén., rat
Cyhalothrin

e o

A - - —

. i . <

!
i t

[Prepared for 6F3318, PI321 on cotton, Maﬁ, 1986} i

' echnical grade PP321 and with technifcal
grade cyhalothrin (justification given in point| #8 of this

in support of this tolerante (selecited

f {
19 mg/kg in males
56 mg/kg in females

| i {
NOEL 50 ppm, LOEL 250 ppm
based on reduced body wt
gain '

NOEL 1 mg/kg/day
LOEL 2.5 mg/kg/day
(liquid feces)

t 5
NOEL 50 ppm, LOEL
250 ippm (reducad
body wt gain. No
onco. effects)

NOEL 100 ppm, LOEL
500 ppm (decreased
body wt gaimn. No
onco. effects)
¢ i |
NOEL maternalstox.
10 mg/kg/d, LOEL
30 mg/kg/d {decreased
body wt gain). NOEL
fetotox. 30 mg/kg/d i
Not iteratogenic. !
; 1
NOEL maternal tox.
10 mg/kg/d, LOEL
15 mg/kg/d (reduced
body' wt). NOEL embryo-|

leth. & fetotox. 15 mg/kg/d.

Not teratogenic.

NOEL' parental ‘tox.
10 ppm, LOEL 30 ppm
(decr. bw gain). Offspring:
NOEL:' 10 ppm, LOEL 30 ppm
(decreased bw:gain). i

H i
i
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 Additional toxicity data considered desirable:
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559% oral absorption.
ExXtensively metabolized

wHen absorbed; cleavage

cf ester td cyclopropylcar—
bdxylic acid & phernoxybenzyl
derivatived. Accumulation

of unchangdd cmpd. in fat
u%on chron%c administratiom.

Métabolism, rats {
Cyhalotarin and
PP321

s

Mitagenicity - Ames Nﬁt mutageric
ne Mutatifn (PP321) i
Mutagenicity - Chrom. Did not induce micronuclei
Aberr. in rodents (PP321)

Mutagenicity - Gene Not mutagenic
mutation inl Lymphoma
cells (PP321)

Mutagenicity - In Not a clastogen in human
vitro Cytogenetics (PP321) lymphocytes

Nane |
Not applicable ‘ l :

|

This is a new pesticide. No other tolerances have been
granted.

Establishing this tolerance will theoretically contribute
0.0059 mg/day to the diet (1.5 kg) and will result in
1.98% of the MPI being used up (see computer printout,
next page).

The 3-generation reproduction study on cyhalothrin in the
rat with a safety factor of 100 was used to calculate th=z
ADI. The NOEL was 0.5 mg/kg/day (10 ppm). The ADI is
calculated to be 0.0050 mg/kg/day and the MPI is 0.3000
mg/day (60 kg).

There are no pending regulatory actions against registration
of the pesticide.

The registrant has requested that the long term studies
conducted on cyhalothrin be used in partial fulfillment
of the toxicity data required for the tolerance petition
for PP321 (Karate). PP321 consists of 2 of the 4 enan-
tiomers of cyhalothrin. On the basis of structural
considerations and metabolism and subchronic data on both

PP321 and cyhalothrin, the Toxicology Branch (TB) accepts sf
the long term data on cyhalothrin as partial fulfillment




‘ | ‘ ‘ ! 005316

of%the toxigity studiés required for the tolerance petition
on PP321. TB has also decided that both cyhalothrin and
PP321 will be considered to be the same chemical for the
purpose of establishing the ADI and TMRC (see attached
memorandum from R. Engler to Pam Hurley, dated July 10,
1986). Any (future tolerance petitions for either,cyhalo-
thrin, PP321} or any other mixtures of the 16 possible
isomers of tke chemic%l structure (provided that the
apagopriate .oxicological data are provided) will be
treated as if they arg the same| chemical, and the proposed
tolerances will be added to the percent ADI caiculated

foj PP321 in’this action.

| |




i

¥

w6 CFR wURGer

kCynaiogﬁfih/ N
PP321 (Karate)

4/23/85

. snverifiec rrinccuc
L3 . -
—?CC'LE'I[-_:}L;*:. ot ILY 1::ipnnRie QBRAF? & 0053%6
| ndi,uiver <ok F.E’. ADIL ‘vl T
’ LY /KRG S xa/ra/Gay q/cay(bikg)
Ge SUu lu,. o LU0 J.0050 e300y
current ALtion 6F3315 4
( e r n ] i o skd
Cr iolerance rfoca ractcr wg/cayv(l.35kc)
Jattle( 2& el 7.{5 h,. 3l6G
 iiks¥valiry Ergducts( ¥ 3)) Jeuly PR | 0.0u3229 ;
scats( oz C.Ul8 J.U3 2,9900.
CASL o) G.cl? 3.43 UL.u0US2 ;
crses(uv. Ceidly .03 G.uiuhe
bhiee s (a3 Vel LU J.1% UerivtiL3
Coitenseed [(il){ a1 S.01f 5.33 Feaveuz |
( | ri sl PR
vedlus pG/lay lburg) CeundYy L Tscev{l.iRL) tosn
r:twrixxw*x**rx**;‘rx*****!ki***xt*i.{*n***i’xtTt**w****w{l*******rbf#**
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‘ SUBJEC :

TO:

1.

2.

i FRouz}

Baékgrouhd:

The RED/ADI|documents for these "two" chemicals [were
presented to the Toxicology Branch ADI Committee. The
following facts{were pregented to Fhe Cc ittees

-z . o=~ . 005316

‘ ,,"5‘;_—,:.'»,._-.'_;.‘ ;6_'. AT s

|
i

ADI/RED for C halothrin, and Kara;e
Caswéll Nos. 271F and 725C "

‘ i Juqomes%

!
|
|

] IFFICE OF
SESTICIDES AND TOXIC SUBSTANCES

- g e

AT
Toxicology Branch ADI Committee f{cxi</ﬁz4$, AN

I ¢! R
Pam Hurley .
Section IT, Toxicology Branch/HED (TS-769)

| dnd

Resiéue Chemi%try Branch/HED (T§—769)

{ }

Cyihhalothrinj and Karate are ba%ically € same chemical,

e differefices are found in their ste

N

Cyhalothrin consists'of four Q4) stere& isomers 'and Karate

Fo chemlﬁtry.

|

oﬁ two (2).; The two Karate isomers aré contained in
Cyhalothrin, they represent 40% of Cyhalothrin.

At present,{ it appears that the use of @yhalothfin focuses
using it|on cattle (meat and milk tdlerances) and

O

Karate is iptended fqr food crops {rac

3

{

tolerances).
]

Tée major s%udies suéporting gn ADI/Rfd were performed on
Cyhalothrin, but the registrants intend to use these
stiudies in pupport of either ﬁhemical.s f

{

ile therej might be|some diféerence between the two

mdhemicals"| especially with respect to

gefficacy,' 90-day

studies in rats have shown thdt there is no significant

-

diifference in their piologica7 effects(on mammals.

! . i . ;
The reproduction stu%y (3 generation) ﬁor Cyhalothrin shows
the most sepsitive tpxicological endpoint (NOEL '= 0.5 ;
mg/kg/day) - |




, 00

Options: Essenti?lly thre? options were discussed. -

(N

216

1. To establish an ADI fo¥ Cyhalot#rin at 0.005 mg/kg/day
(NOEL/100) and to establish a separate ADI for Karate at
0.002 mg/kg/day (NOEL/100/2.5) accounting for the fact
that only 40%)of the Cyhalothrin fed was actually Karate.

i

2. To gstablish an ADI on|{Cyhalothrin (as option 1) and
reqyire all the long-term data on Karate to establish a
separate ADI.] T

3. To ‘stablish n ADI fo Cyhalotﬁrin/Karate based on the
Cyhalothrin data (i.e., 0.005 m@/kg/day).

Consensus: ‘ ‘ ‘

3 for the followi

$13 6/24/86 sb

}

The consensusiof the ADRI committee was to use option
g reasons: ;

(1) All information, erticulariy the 90 day rat -studies,
show that%there is%no significant difference in the
toxicity Qf the dififferent stereo i eric mixtures of
this chemical. ‘

(2) [Establishing two Aﬂ;s for e#sentiall the same chemical
would provwide the portunity to expdse the population
to excessive levels of the Cyhalothrin/Karate complex,
especiallj under the present use practices where meat
and milk tolerances! would be evaluated against the
"Cyhalothrin ADI" and other tolerances against the
fKarate ADI."

i

(3) Separate tolerances| for stereo-isomers of the same
bhemicals;would be ﬁnconsist‘nt with the practice of
setting combined tolerances on salts, esters and acids
of the same chemical; the basic toxicological properties
remain the same even though these are not identical
chemicals, in the strictest sense.

(4) io proraté the combined Cyhalothrin/Karate ADI/RfD by a
factor of {0.4 was npt considered necessary since
comparative toxicity tests did not show differences
which woul? support| this type of amortization.
| !

({5) Referral to RCB: The committee, as a result of the abowe
consensus ‘concluded that residue evaluations and expres-—
sions for either Cyhalothrin or Karate must include any
and all stereo isomers.

10
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Page is not included in this copy.

Pages ,/ through ’é* are not included.

The material not included contains the following type of
information:

Identity of pfoduct inert ingredients.

Identity of pfoduct impurities.

Description of the product maﬁufacturing process.
Description of quality control pfocedures. ;
Identity of the source of product ingredients.

Sales or other commercial/financial information.

A draft product label.

The product confidential statement of>formﬁlé.

Information about a pending registration action.

FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

NN

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




Study

Mutagenicity -
Ames - Gene
Mutation

Mutagenicity -
In Vitro
Cytogenetics

Mutagenicity -
Gene Mutation in
Lymphoma Cells

Mutagenicity -
Chromosome Aberr-
ation in Mouse
Micronucleus

Subchrouic Oral -
rat

Metabolism -
Comparative Absorp-
tion with cyhalo-
thrin & R157836

Studies Reviewed

Karate
«.eseceTechnical.ecees
Results

Not mutagenic under
conditions of
assay

Not clastogenic
under conditions
of assay

Not mutagenic in
mouse lymphoma
cells

Did not induce
micronuclei under
conditions of
study

NOEL 50 ppm & LOEL
250 ppm based on
reduced bw gain

Absorp., Distrib.,

Excret., Metab. ident.

following single
1 mg/kg dose

Core Classification

Acceptable
Acceptable

Acceptable

Acceptable

Guideline

Guideline
with previous
studies

15



Study
28-Day Feeding

28-Day Feeding
Comparison with
PP564

Metabolism -
Bicaccumulation
in rat

Studies Reviewed

Cyhalothrin

«eesoTechnical.cse®

Results Core Classification
250 ppm induced SER Acceptable for
proliferation, incr. purpose of study

APDM activity (reversible)
& decr. bw gain

PP563:Males LOEL 20 ppm Acceptable for
Females NOEL 20 ppm (lowest purpose of study
dose). PP564 less toxic.

Clinical signs of neuro-

toxicity, decreased body-~-

weight gain.

Slowly taken up & sSlowly Guideline with
released by fat. Quickly previous studies
released by blood, liver,

Kidneys.Rate of metab. for

both enantiomer pairs ident.

16



. Reviewed by: Pamela Hurley
Section 2 . Tax. Branch (TS~769C)
Secondary Reviewer: Edwin Budd
Section 2 , Tox. Branch (TS-769C)
DATA EVALUATION REPORT 505316
STUDY TYPE: Mutagenicity (84-2) - Gene Mutation in Bacteria (Ames)

T0X. CHEM. NO.: 725C

ACCESSION NUMBER: 073981

TEST MATERIAL: [(RS)-alpha—cyano—-3-phenoxybenzyl,(l RS),cis-3-(2Z~2-chloro~
3,3, 3-trifluoroprop-l-enyl)-2, 2-dimethylcyclopropane carboxylate]

SYNONYMS: PP321, Karate (name of formulation), constituent of cyhalothrin or
PPS63

STUDY NIMBER(S): YVI13U9

REPORT NUMBER: CTL/P/1000

SPONSOR: ICI Plant Protection Division, Fernhurst, Haslemere, Surrey, UK

TESTING FPACILITY: ICI Cntrl. Tox. Lab, Alderly Park, Macclesfield, Cheshire UK

TITLE OF REPORT: PP321 - An Evaluation in the Salmconella Mutagenicity Assay

AUTHOR(S): RD Callander

REPORT ISSUED: July 12, 1984

IDENTIFYING VOLIME: Volume II, Book 2 of 2, Section C, Tab 16C

CONCLUSION: PP321 was not mutagenic under the conditions of the assay.
Classification: Acceptable

MATERIALS AND METHODS:

Chemicals

PP32]1 was given the following reterence numbers: CIL -~ YO2537/001/005,
Plant Protection # SC47/83 and batch reference P13 (D3239/11). The
stated purity was 96.5% w/w.

Protocol :

PP321 was assayed twice in 5 Salmonella typhimurium Ames strains at the
following dose levels: 1.6, 8.0, 40, 200, 1000 and 5000 micrograms/plate,
both with and without metabolic activation (S-9 mix prepared from
Aroclor 1254~-induced Sprague-Dawley rats). The five tester strains

used were TA 1535, TA 1537, TA 1538, TA 98 and TA 100. The positive
controls used for the test were 2-amincanthracene (with S-9 mix for all
strains), N-methyl-N'-nitro-N-nitrosoguanidine (without S-9 mix for TA
1535 and TA 100), 2-methoxy—6—chloro-9-(3(2—chloroethyl)aminopropylamino)
acridine.2 (without S-9 mix for TA 1537), 4-nitro-o-phenylenediamine

17




005316
(without S-9 mix for TA 1538) and Daunorubicin (without S-9 mix for TA
98). Both solvent and 'absolute® negative controls were inciuded in the
test. Rewvertant colonies were counted using an electronic colony
counter calibrated to count standard plates, except in same cases where
precipitation of the test chemical ar high doses reguired mamual countinge.
The incubation period was 64-68 hours at 37°C., A positive response was
considered to be a two-fold or greater increase in the mean mmber of
revertant colonies per test plate over and above the mean mmber of
revertant colonies for controls. A second criterion for a positive
response was a statistically significant dose-related increase in the
number of revertants. Two separate tests were conducted.

RESULTS:

In both experiments, PP32l1 did not induce a significant positive response

in the presence of S~-9 mix. In experiment 1, a slight increase in the

number of rewvertant colonies was observed in 1 dose level in tester strains
TA 1537 (1lU0U micrograms/piate) and TA 1538 (5000 micrograms/plate) without
s$-9 mix, but the increase did not exceed l.5x the background rate (statistical
significance between 0.05 and 0.0l1). In experiment 2, these slight increases
were not present. The negative control data was within an acceptable range
(authors of report and Environ. Mutagen. 1:87-92., 1Y79) and the positive
control data showed appropriate dose-related positive responses (1.8 - 181.0
fold over controls depending upon strain and chemical). PP321 is considered
to be non-mutagenic in this assay.

LISCUSSION:
The compound precipitated at the two highest dose levels: 5000 ug/plate
(all plates in experiment 1, (~)S—-9 plates in experiment 2) and 1000 ug/plate

({(~)S~9 plates in experiment 1), indicating a limit of solubility of the
test compound in the assay system.

18
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" Reviewed Dy: 1

Hurley
Section 2 , Tox. Branch (TS=769C)
Secondary Reviewer: Edwin Budd

DATA EVALUATION REPORT

STUDY TYPE: Mutagenicity (84~2) — Chramosomal Aberrations in Rodents (Mouse
Micronucleus)

TOX. CHEM. NO.: 725C

ACCESSION NUMBER: 073981

Section 2 , Tox. Branch (TS-769C) 005316

TEST MATERIAL: [(RS)-alpha-cyano—-3-phenoxybenzyl, (1l RS),cis-3~(Z-2-chlro-3,3,3~

trifluoroprop-l-enyl)-2, 2-dins. thylcyclopropane carboxylate
SYNONYMS: PP321, Karate (formulation), constituent of cyhalothrin + PP563

STUDY NUMBER(S): SMOLS5

REPORT NWMBER: CTL/P/1090

SPONSOR: ICI Plant Protection Divisicn, Fernhurst, Haslemere, Surrey UK

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

TITLE OF REPORT: An Evaluation of PP321 in the Mouse Micromucleus Test

AUTHOR(S): Sheldon T, Richardson CR, Shaw J, Barber G

REPORT ISSUED: October 31, 1984

IDENTIFYING VOLIME: Volume II, Book 2 of 2, Section C, Tab Reference 17C

CONCLUSION: PP321 did not induce micronuclei under the conditions of the study.
Classification: Acceptable

MATERTALS AND .METHODS:

Chemical:

PP321 was supplied by ICI PLC, Plant Protection Division, Fexrmhurst, UK.

It was a pale grey/off white solid with a purity of 96.5% w/w PP321. The

reference numbers were: Plant Protection Division # SC46/83 and CTL §
YU537/001/012. Cyclophosphamide was used as a positive control in this
study. It was supplied by Ward Blenkinsop and Co. Ltd., London and was
given the CTL reference number YUU790/001.

Animals:

Male and female CS7Bl/6J mice were supplied by the Animal Breeding Unit,
Alderly Park, Macclesfield, Cheshire, UK. They were 8-1Z weeks old.

19
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Protocol:

The study was divided into 2 parts: detemmination of Median Lethal Dose
(MLD) ana the micronucleus test itself.

MLD Determination — Phase I

Groups of 5 male and 5 female were administered a single intraperitoneal
injection of the test compound at the following dose lewels: 5, 25, 50,
75 and 100 mgy/kg. The animals were cbserved daily for deaths over a
seven day period.

Dosing of Animals for Micronucleus Test — Phase II

sixty animals of each sex were divided into 4 groups of 15: 2 treated, 1
negatlve control and 1 p051t1ve control. The test animals were given a
single i.p. dose of PP321, using doses equivalent to 80% or 50% of the
MLD/7 (35 mg/kg and 22 mg/kg respectively). The negative controls
received 10 ml/kg corn oil and the positive controls received 65 mg/kg

ide. Five animals of each sex from each group were killed
by cervical dislocation at 24, 48 or 72 hours and the femurs were removed.
slices of bone marrow were prepared and stained with polychrome methylene
blue and eosin. Five hundred polychromatic erythrocytes were examined
and the number containing micronuclei were scored. The samples were also
examined tor evidence ct cytotoxicity. The results were analyzed
statistically using a one-sided Student's 't' test.

KESULTS :

There was a sliht error in calculation ot the MLD/7. The animals

should have been dosed 40 and 25 mg/kg insteaa ot 35 and 22 mg/kg. However,
the doses given were sufficiently high to give a cytotoxic effect at both dose
levels. There was a statistically signiticant reduction in the ratios of
polychramatic erythrocytes to mature erythrocytes in the treated animals at
both dose levels 48 hours (but not at any other time points)

after dosing when caompared to controls. No

statistically significant increases in the frequency of micronuclei were
aobserved at any dose level of PP32: at any of the 3 sampling times. The
positive control exhibited significant increases in micronuclei at 24 and 48
hours (P<0.01, up to 27.8 micronuclei/1000 cells), but by 72 hours the
incidence of micronuclei had dropped back to control levels (approx. 4-5
micronuclei/1000 cells).

DISCUSSION:

Although in the treated animals there was a decrease in the ratio of
polychromatic erythrocytes to mature erythrocytes when compared to controls

at 48 hours, there is still some question as to wheirher or not the test
chemi:cal reached the target organ because at this time pericd the control
values were quite a bit higher than they were at 24 hours (44.9 as opposed

to 36.3). This may have been due to the tact that at 24 hours there were two
abnormally low values in the individual animal data for controls (18 and 15.5).
The mean control value at 72 hours was similar to the control value at 48

R4
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hours. There was not enough information fram the MLL/7 study to indicate
whether or not there was any clinical toxicity at the acse levels used.
Clinical observations should have been included. The study is still considered
to be acceptable, however, because it the two outliers at the 24 hour point

in the controls were not included, then the 24 hour control mean value would
probably be consistent with the other mean control values. Also, no test

dose exceeded controls and the positive controls responded appropriately.
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DATA EVALUATION REPORT
STUDY TYPE: Mutagenicity (84-2) - Gene Mutation in Mouse Lymphoma Cells

TOX., CHEM, NO.: 725C

ACCESSION NUMBER: 073981

TEST MATERTAL: (RS)-alpha~cyano-3-phenoxybenzyl(1RS)-cis-3{Z-2-chloro-3,3,3~
trifluoro-prop-l-enyl)-2,2-dimethylcyclopropane carboxylate

SYNONYMS: Pr321, Karate (formulation); constituent of cyhalothrin, PP563

STULY NUMBER(S): VV0U44

REPORT NUWMBER: CIL/P/1340

SPONSOR: ICI PLC, Plant Protection Division, Fernmhurst, UK

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

TITLE OF REPORT: PP32.: Assessment of Mutagenic Potential Using L5178Y Mouse
Lymphoma Cells

AUTHOR(S): M Cross

REPORT ISSUED: 8/9/85

IDENTIFYING VOLIME: Volume II, Book 2 of 2, Section C, Tab 18c

CONCLUSION: PP321 was not mutagenic in mouse lymphoma cells under the
conditions of the study up to levels of precipitation.

Classification: Acceptable
MATERIALS AND METHODS:

Chemical:

PP321 was supplied by ICI PIC, Plant Protection Division, Fernhurst, UK.
Its purity was 96.6% w/Ww and the reference numbers were: CTL - YU2537/001,/U14
Divisional Reterence — SC8/85 code # BX Pl3. It was a cream colored solid.

Protocol:

Exponentially growing L5178Y mouse lymphama cells were treated with the
test substance for 2 hours, either with or withou:t the presence of
metabolic activation (S-9 mix fram livers of ARUCLOR 1254-induced Sprague
Dawley rats). The test substance was removed, the cells were washed and
a sample was diluted to determine survival immediately after treatment.
The remaining cells were cultured for 48 hours and then grown in selective
medium (trifluorcthymidine, TFT) and nonselective medium (times not
given) to determine the mutation frequency per viable cell. The positive

R6
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control substances used were benzo(a)pyrene (requiring metabolic activation)
and ethylmethanesulphonate (not requiring metabolic activation). The
wvehicle control was dimethylsulphoxide (IMSO). The test campound was
considered to be a positive mutagen 1t the following conaitions were
satisfied:

The negative control data were within the normal ramnge of the
spontanecus mutaticn frequency tor a selective agent.

The positive control showed the expected responece.

The platirg efficiency for the solvent control was > 50%.

A statistically significant dose related increase in mutation freguency
was observed over some of the concentration range.

A dose related decrease in numbers of negative mutant wells was
observed over same of the concentration range.

If at the highest dose level there was a reproducible statistically
significant increase in mutation frequency above the negative control
level, accampanied by > 20% survival, the test campound was also
considered mutagenic provided the first 3 criteria above were also
satisfied.

RESULTS =

There was little ditfference in survival rate with or without metabolic
activation. PP321 was tested at dose levels ranging from 125 micrograms/ml
to 40UV micrograms/ml and there was very little evidence of cytotoxicity at
these levels. The minimum survival rate was 31%, which was observea in the
first experiment at the 200V ndcrograms/ml concentration. The chemical
precipitated at all dose levels, especially at the higher dose levels (1luU0,
2000 and 400U micrograms/ml) at which it was noted as an "agglutinous preci-
pitation”. In experiment 1, PP321 gave no mutagenic response either with or
without the S$-9 mix. In experiment 2, in the absence of S-9 mix, an increase
of 2.9 times the spontanecus rate was observed at the :"JUU micrograms/ml
level. However, this concentration was in excess of the limit of solubility,
as noted by marked precipitation of the test substance in the culture medium.
No significant increases over solvent controls were noted for any of the
other dose levels. In the third experiment, for both with and without 59
mix, no significant increase in the mutation frequency was observed with the
test material except at dose levels beyond the solubility limit [2000 and
4000 micrograms/ml (3 and 7 times background level without S-9 mix) and 100U
and 2000 micrograms/ml (with S-9 mix)]. In all experiments, the positive
controls responded as expected (5 to 2 times the solvent control frequency,
except in the case of the third experiment, in which the lewvel was close to
the solvent contrcl value).
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DISCUSSIONs
The apparent increase in mutagenic activity both with and without metabolic
activation occurred at levels where the concentration of the test chemical

exceeded the solubility limit. The data at the highest dose levels should

not be considered. Therefore, the test compound does not appear to be mutagenic
under the conditions of the study. :

24
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DATA EVALUATION REPORT

STUDY TYPE: Mutagenicity (84-2) - In Vitro Cytogenetics TOX. CHEM. NO.: 725C

ACCESSION NUMBER: (073981

TEST MATERTAL: (ES'_) ~alpha—cyano—-3-phenoxybenzyl ( 1RS}-cis~3(2-2~-chloro-3,3,3-
trifluoro-prop-l-enyl)-2,2-dimethylcyclopropane carboxylate

SYNONYMS: PP321, Karate (farmulation), constituent of cyhalothrin

STUDY NUMBER(S): SVU200/5V0201

REPURT NUMBER: CTL/P/1333

SPONSOR: ICI PLC, Plant Protection Division, Fernhurst, UK

TESTING FACILITY: ICI PLC, Cntrli. Tox. Lab., Alderly Park, Macclestield, Cheshire
UK

TITLE OF REPORT: PP321: A Cytogenetic Study in Human Lymphocytes In Vitro
AUTHOR(S): Sheldon T, Howard CA, Richardson CR

REPORT ISSUED: July 3, 1985

IDENTIFYING VOLIME: Volume II, Book 2 of 2, Section C, Ref. 19c

CONCLUSION: Under the conditions of biocassay, PP321 was not a clastogen.
Classification: Acceptable

MATEKIALS AND METHOLS:

Chemical:

The test sample of PP321 was supplied by ICI PLC, Plant Protection
Division, Fernhurst, UK. The reterence numbers were: CTL - Y02537/001/012,
Division # sSC 9/85, Batch Bx P13.

. Protocol:

Blood samples were obtained from 2 healthy donors, 1 male and 1 female.
Forty-eight cultures fram each aonor sample were initiated and maintained at
37°C in culture medium supplemented with fetal calf serum, phytohema~-
gglutinin, penicillin and streptomycin. Forty-four hours atter culture
initiation, PP321 in DMSO was administered to duplicate cultures fram

each aonor at 1V concentrations ranging from 1-1U000 micrograms/ml (final
dose levels chosen for the main study were 100, 500 and 1000 micrograms/ml).
The dose levels were based on the limit of solubility of the test sample

in DMSO at room temperature. A solvent control, DMSO and a positive
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control, mitawcin C were also included. The exposure time was 4 hours
(hours 44-48) at 37°C. PP321 was also tested for clastogenic activity in
cultures incubated with auxiliary metabolic enzymes. Thirty mimutes
prior to dosing, the test sample at dose lewvels ranging fram 1-1000
micrograms/ml in 10 microliters DMSO was pre-incubated at 37°C for 30
minutes (no explanation for this choice of incubation time) with the
auxiliary metabolic enzymes (Aroclor 1254~induced rat liwer S-9 and
co—factor mix). At the end of the pre-incubation period., the blood
cultures were added to the pre-incubated mixtures and maintained at 37°C
for a further 3 hours (hours 44-47). The solvent control for this group
was DMSO and the positive control was cyclophosphamide. For Loth sets of
cultures (with and without metabolic activation) the growth medium was
removed by centritugation at the end of the exposure period and replaced
by fresh growth medium. The cultures were maintained at 37°C for the
remairder of the 72-hour growch period. Two hours prior to harvesting
the cultures at 72 hours, the samples were treated wivh colchicine.
Slides were "repared fram the cultures and the mitotic indices were
determined. One hundrea cells in metaphase were analyzed from each blood
culture (2/dose level, 1 for positive controls) for the incidence of
chromosomal damage. For the positive controls, only those numbers of
cells sutficient to confirm a positive response were analyzed.

RESULTS s

One thousand micrograms/ml PP321 was the highest dose tested, based upon its
solubility in 10 microliters IMSO. For the cultures tested without metabolic
activation, for donor 1, the test sample of PP32l inhibited mitosis by 21-42%
and for donor 2 the sample inhibited mitosis by U-6% over the range of dosages
iested. For the cultures tested with metabolic activation, the test sample
inhibited mitosis by 22-52% for donor 1 and by 17-46% for donor 2. No significant
increases in aberrations over solvent controls were observed at any dose

level of PP321 in cells fram either donor with and wiliout metabolic activation.
The test system was shown to be sensitive as demonstrated by the response
obtained by the 2 positive controls, cyclophosphamide (45-125-fold ower controls)
and mitomycin C (72-fold over controls).

DISCUSSION:

The main problem with this study is that only one exposure time and only one
harvesting time were done. As a result, some possible aberrations may have
been missed. It would have been better if multiple harvest times had been
conducted, so that the first daughter cells atter treaument were certain to
be sampled.
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|
l |
maintai on the appropriate experimental diet for 90
Animals were exami pre-exper'imentally ana once daily for
ities in{ clinical lition anli/or behavior. Detailed clinical
i were conducted when the animals were weighed. Bodyweights
were recorded immediately before the start of the experiment and once
weekly thereatter. Food consunption was also recorded once weekly. Ten
animals of each per graup were seléctea for blood sampling. Samples
were tlaken from tail vein prior tol the start ot the eyperiment ana at
s into thefexperiment. Blood was removed fram these same animals
at termination cardiac puncture. 'éhle following hematological

: i

emoglobin, Hematocrit, {red cell cdunt, mean cell volume, mean cell
émoglabin, 1 cell hémoglobin concentration, total white cell -

» platelet count, differential white cell count and kaolin-cephalin

ang prothromthin times (4t termination only).

animalls per groug at the predesigrated times as the hematological

meas following measureme tt:s were taken:

CliniE;ndmist meas nts were tdken on ten other male and female

pl.iisna alkali phosphatiase (ALP), latanine transaminase (ALT),
aspartate transaminase (AST), tringcerides, plasma cholesterol,
unra, gluceség, albumin a%xd total in.

Urine samples were taken fram the same animals fram which the clinical
chemis measurefnents were kaken, at the same predesiynated times. The
samples were collécted over an 18 hour period. The following measurements
were n: volume, pH, speciric gravity, protein, glucose, ketones and
urobil en. bLuking the weék prior tol termination, the eyes of the

animals trom the ¢ontrol and!250 ppm groups were examined using a Fison's
binocular indirect ophthahro?cope. '

At termination, a}.l animals vere given & tull Post mortem examination.

The following orgdns were weighed: yonads (combined), spleen, aarenals
(caubined), kidneys (cambined), liver, heart, lungs (cambined with trachea
attached) and brain. Tissues fram the following list were removed from the
high dose animals and controls and examined histopathologically together
with lijver, ki s, lungs adéd any abnm%-mal tissues fram the lower dose

{ {
nal » aorta, bladder, bond (left femur) including knee
joipt, brain, lcecum, cervical lymph lnode, cervix, colon, ducdenum,
epiflidymis (L#R), eyes (4 Harderian!gland), heart, jejunum, ileum,
kidheys, lung,| liver, mammary gland /(female only (x2 inguinal)),
mesgnteric lymph nodes, esophagus, ovaries, pancreas, pituitary glard,
progtate, rectim, salivary glands, sciatic nerves (L+R), seminal
vesicles, skin| (r. flank)|, spinal cord, spleen, stermum with bone
row, stomach, testis (L+R), thymus, thyroid, parathyroiq, trachea,
uterus, voluntary muscle and abnormal tissue.

All other tissues were tixea ard kept for ruture rererence. ~$
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, Hepatic aim.ncpyn thylase activity (APIM) was determined fram the
livers ot| 6 male andi6 female pﬁ:edesn_matea animals. | statistical analyses
were on tive bolyweight gains, weeklyl and total food
consumptibn, food utilization, biochemicadil ana hematological data, organ
weights, APLM activi 4y ana ocbei: appropriate measurements.

‘ RESULTS :

=T

All rats survived the st and no treatment related clinical cbservations were
noted during the study. Body weight gain was signiticantly reducea for
both sexes at the highest dose level. It was also reduced for the 10 and 50
ppm males for;week 1. In females, bodyweight gain was slightly reduced for
the lowwtdosegroupbut not for the mid-dose group. Food consumption was
ced in both sexes at the highest dose lewel throughout the study and im
s at 50 ppm during week 1. In females, there was a slight reduction im
food consumption for the 10 ppm group. There was also a small statistically
significant reduction in the efficiency of food utilization for females at
the 250 ppm l?vel for wee;(s 1 to 4 and for owverall.

sparadic significant differences in hematologic values of treated wersus
htrol gr were noted, but were not considered to be of biological
significance.| ALT activity was 51gn1f1cantly reduced for the 250 ppm males
after 4 weeks. ALP activity was also significantly reduced for the 250 p;n
females after 13 weeks. Plasma triglycerides were reduced for the 50 and 250
ppm males after 4 and 13 weeks, but was statistically signiricant cnly for
250 ppom males. A small, but significant decrease in urine volume was
cbserved at 4 weeks in the 250 ppm males.
No{treat:ment rlelat:ed chan‘ges were néted in the ophthalmologic examinations.
A significant increase in liver weights was observed for both sexes fed 250
ppm and tor maJ.es ted 5V ppm. Ovary weights were higher for all treated
groups., but smgmzlcant only at the 250 ppm level. However, all values were
wlt;’.nln the ms:toncal con?;rol range.,

The activity ﬁ hepatic APLM was smnlncantly increased in both sexes fea
250 ppm and in males fed 50 ppm. NO treatment related macroscopic or
microscopic changes were hoted at termination of the study.

I

’ DISCUSSION:

This was a well conducted study. There was a significant reduction in body
weight gain and in food consunption at the highest dose level (250 ppm). The
authors suggested that since in nales the bodyweight gain continued to divexge
frém that of the controls, this was a continuing toxic etfect rather than a
palatablllty g&:oblem. Inlactuality, the data are borderline. The reducticn
in food consumption and bodyweight gain at the highest dose level could be

due to lack of palatability of the diet. The reduction in ALT and ALP activities
and triglyceride levels support the possibility of slign: starvation ot the
animals. The authors also stated that the increase in liver we1ghts and in
APIM act1v1t1es were indicative of an adaptive response. This is likely tc
be ‘the case. Other similar insecticides have been known to induce liver

‘ |
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enlargement as adaptive (e.g. pyrechrum (85 mg/kg/day in the ' g
rat)). These results were s rted-ly the results or the subchronic study
cand on rats;with cyhal .ofwhlchPPB wtberesplvedenantmner

‘ pair.| In that study, the 1 APIM was a consigered to e adaptive. ~ i

‘ The L, for this{study is 1dezeutobe509pn,mdxlsalsothem

o

tor cyhalothrin subchronic study in'rats.
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‘ | DATA EVALUATION REPORT
STUDY TYPE: ic pral (82~-1) |- rat TOX., CHEM. NO.: ﬁl?
ACCESSION MIMBER: 07398 l ;
MATERIALE [(RS) cyano-3-ghenoxybenzyl (z)-(lfsi, 3RS)-3—(2nchloro-

¢
}
i

} 3,3,3-triflucroproptl-enyl)—2,2 dmmylcyclcptopane—mzboxylate]
SYNUNYMS 2 Cyvhalothrin, -PP563 f
{

1
|
4 ( .
STUDY MMBER(S): PRO418 i .
, |
{

1
Kl'.JFUKI' NUMBER: CTL/P/668

EM: icr' .

TE}S].‘ING FACILITY: ICI PIC Cntrl. Tdx. Lab, Alqlerly Park, | Macclesfield, Cheshire,
UK. {

:
in I Liver es: Reve!rsibility Study in i
| ;

l = |
JE, Godley MJ, HallM, Pratt I, Robinson M, Stonard MD

5 | *

11, 1, Section C, Tab llC

TITLE OF

M: Admmlst.rat lon of 250 ppn cyhalothrin in the diet for 28 days
induced SER proliferation and an increase in APIM activity, which
reversiljle after 7 s. It 4150 causeaa reduction in bodywejght
ain which still nt aftdr a 28 day|recovery period. i
f
Classificatijon: aAcceptiable for the purposes (for which 1t was conduyctea but
is Cofe Suppleme as a gubchronic study. (

| }
i

MATERIALS AND |METHODS = |
| !
|

o e e e

i

{

by {ICI PLC, PHarmaceuticals Division; CTL
patch ADM/46156/80. The test material was
total pyrethr:oz.d content of Y1.2% w/w of
which 97.7% w/w was cyha.Lotthn.

i

Twenty-one day old male Wistar—derived rats of the Alderly Park strain
were supplied by the Animal Breeding Unit, ICI PIC, Alderly Park,

Cheshire, UK. 'I‘hey were acclimatized for approximately 14 days under
specific pathogen—-free conditions.
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{ |
ps of 32 rats were in the study, 1 trol group and 1
ed a diet aining 250 ppm othrin. 'Four sacrifice dates

ed at|{which 8 animals fram each group were sacrificed: day
tmam:aq)d% 14an‘928days§.ftertheetnofthet:reaunent.

i once daily for ities in clinical condition
vior and weekly; for a iled clini examination. L
; at] the onset jof the experiment and once weekly
tion, all the liver weights
livers were also examined by electron microscopy
1 saline.| Liver ions fram'each rat were also
t of tic aminopyrine-N-demethylase activity
Statisti anal) were conducted where appropriate.

1

{ | . |

' ‘The diets com:a:.mng cyhalothrin were withi‘n 6% of t.hé nominal concentrations.

All rats

in oodcllmcglconm. thrwgholixtthest - A
statisti y significant reduction in weight gain was cbserved for all
the groupsjexcept the|28-day pvery pericd group. Atter adjustment for
bodyweight) the liver |weights of) the groups were similar to the

s. SER liferation was significantly higher in the treated
group than}in the control group, | however, animals showed camplete

recovery day 7 post treatment, No macrascopic changes were evident at post

mortem, refore, no 'histopathology was performed. A statistically

significant{ increase jn APDM actjvity was n at the end ot the 28-day

treatment period, which was also!back to by day 7 post-treatment.
DISCUSSION: ‘ g ‘ |

t

[ 1
This study {was not t to be a subchrmic! study _&’gg. The data indicated
that the effects on liver, ite. SER proliferation and increase in ADPM
activity were reversible after a short recovery period. This was considered

|to be a physiological adaptive rgsponse ratper than a toxic respgnse. This

is likely to be the case because|the effi were clearly reversible after

a short recovery perigd. The %;tion in ight gain persisted up to

the 28 day jrecovery period (although not statistically signiticant at this
point). lis was considered to be due to toxic action ot the chemical

and is orted by data fram othier subchronic oral studies conducted on

this chemical at similar levels.| This study is acceptable for the purpose

for which it was perfd + but can only bel considered to be Core Supplementary

f

as. a subchyonic study [for this . t ’ ,
f
f

| ;

|
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‘ DKI‘I‘& EVALUATION REPORT
TYPE: tabolism (85-1) - rat TOX. CHEM. NO.: 2!715‘
., . | ‘
. — .

i
| {
/1 (1R,S)-gis~3-(Z~2-chloro-3,3 .JIr

1y1cycloprjpane carboxylate and

Eomulatiori) ‘

REPORT NUMBER: (CTL/P/1U14

l
! !
|
_bﬂhﬁdi: ICI PLC Plant Protection Division, Bracknell, Berks, UK
TESTING FACILITY: ICI PLG Cntrl. - Lab, Alderly Park, Macclestield, UK

TITIE OF REPORY: Cyhalothrin: Bi k lation in the Rat :

BOR(S): Prdut MS : ‘
ﬁ;&mm 1ouy 31, losa 1
matimnmc VOL :

E—

r

DUPURVUU USRI G oo

2 of 2, Sec¢tion C, Ta{lz 26C

slowly by fat and reln‘aased slowly. It is
blood, kidr?eys and liver. The data indicate
t the rate of metabolism of both enantiamer pairs of cyhalothrin,
isf likely to identicdl, which means that the rate of metabolism
off PP321 is likely to be identical to cyhalothrin.

CJassificatid'x: This study, in cambination with previous metabolism and
distribution studies conducted on cyhalothrin (pre\(ious i
submission), is classified as Core Guid?line. |

I

-

MATERTALS AND METHODS:

|
| !
i ! ] t
JChemicals | !
- Cyhalothrin and 14 C—-cyhalothriin were obtained frcn{ICI PLC, Plant Protection
bivisioh, Bracknell, Berks, UaK. The purity of the non-radiolabelled
chemical was 92.2%, The radiochemical purity ot the radiolabelled chemical

was Y8.6%. The pdisition of the radiolabel was on the cyclopropane ring.

Animals: |
Adult male Alpk/AP! strain rats were obtained fram the Alcerly Park animal
breedin? unit.

mm
oot



Protocols
SRS

aqwaspteparedbymiﬁ
lled cyhalothrin and

2 i
3 ZﬂﬁﬁgllqmmMmm

doses;

ived corn
ificed lafter eve
), for up {to 77 dosages and then cfter 91, (105 and 1
i of blcod and fat anc the liver and ki
izity analysis.
in a Packard Tricarb
for radicactivity.
In af.kilt‘l.
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hg unlabelled cyhalothrin,

corn oil to achiewve a final concentration

in corn oil (approximately 0.05 MBg/mg cyhalothrin).
Animals were dosed once daily for up to 119 consecutive days (bodyweight

?il alone). | Groups of (3 treated

7 doses (24 hours folilowing

doses.
VS were

The liver and kidneys were wezighed.

model 8306 sample oxidizer
Oxidation efficiencies of <92% were
ion, fat samples were extracted with hexane and

ing period, the lewels of radiocactivity in the blood remained

k'jtween U.10/and 0.59 micrograms/g blood, average peaking at 0.2 micrograms/g

- Afte

rise, the levels of radiocactivity in liver and kidney

teau at ‘F.S and 1.2 micrograms/yg respectively after 70 days of
The |levels of radiocactivity in these three tissues declined rapidly

gn of dosing (levels in kidney and blood barely detectable atter
and levels in liver declining rapidly at first and then eiimination

Levels in fat increased with time to a level of
Upon cessation of dosing, these

1s decli by a fixst order process (typical exponential gecline with

to
inge.
cessati
5
lelling{that ot tat).
roximately 9 micrograms/g at 119 days.
time).
the 2 enagtimm: pai
fat was the same as in
fal- was calciylated to
DISCUSSION: |
g
lothrin was taken

case in the other tissues.

sliwly rel
rates of

£

in fat.

two pai

me

lism of]

of enantiqmers, is likely to be identical fo the rate|of

cyhalothr;

Separation of the fat extracts by HPLC gave 2 main peaks, corresponding

8 of cyhalothrin. The ratio of the pairs present in
dosing solutions.

tT 30.5 days.

slowly in the fat and released slowly.
It was eliminated fairly rapidly.

n (PP563).
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i
i

|

i
[

!
{

i
{
i
|
|
f

!
f

The half-life of cyhalothrin in

This was not

In the case
of| the liver, the small amounts remaining were probably due tc amounts being
fram the fat tissue.
tabolism are likely to be identical for both enantiameric pairs
sifice their ratio was the same for both the dosing solution and the amounts
Therefore, the rate of metabolism of PP321, which is one of

In acgdition, the data indicated that
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DATA EVALUATION REPORT
Metabdlism (85-1) -rat | ToX. CHEM. MO.: 271F |
| ] 725C |
073981 , ‘ 7258

= (R,S) alpha—cyano—é!—phenoxybemyl (1R,S )~cis-3-(Z-2-chloro-3,3,3~
uoroprop-l-enyl)-2,2-dimethyl cycloproparie carboxylate;

( +5) alpha—-cyano—-3-phenoxybenzyl (1 +R)-c15-—37( Z-Z—chloro-3,3 3~
| tnfluormrop—l—enyl)—z,z-dmethyl ‘cyclopropane carboxylate; and

i (B+S) alpha-cyano-3-phenoxybenzyl (1R+S)-cis-3-(2-2-chloro-3,3,3~
tru.fluoroprop—l—enyl)—z, 2-dimethyl cycloptopaxie carboxylate

SYNONYMS': Cyhalothnn PP563; PP321; R157836 respectwely

e

~N
-
S
-

i

CI PIC, Cntrl. Tox. Lab., Alderly Park, Macclesfield, UK i
| i « ;

321: Comparative Absorption Study in the Rat (1 mg/kg) . ’

AUTHOR(S): Prout and Howard EF

. TITLE OF| REPORT:

| { 3 ’
. ; i . ,
REPORT ISSUED: March 19, 1985 f f

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

{

QONCLIUOSION: The r ts indicate that the absorptlon, distribution, metabollsm
and excretion patterns of PP321 and cyhalothrin following a single
1 mg/kg dose in the male rat are identical.

> o

Classification: When taken with previously submtted metabolism studles, this
study is Core Guldelme. §

MATERTALS AND METHODS:

l
i
5 : ‘
Chemjcal: g : |

i
!
!
- B ! ]
1 chemicals were obtained from ICI PLC Plant Protectién Division.i !
57836 was|prepared from cyhalothrin by HPIC. {
othrini Unlabelled purity 97.4% w/w, CTL ref. % Y@0102/034/001.
1led chémical prepared by mixing equal proportions cbt the l4c-pp321
l4c—Rri57836.
P32l: U 1llea purity 99.0% w/w, CIL ref. % YO2537/®45/001. Iabelled
emical lled in cyclopropane ring, specitic activity 1.95GBg/mmole
and radiochemical purity of >98%. CIL ref. $ YO2537/U44/001.
R157836: Unlabeled purity 93.5%, CIL ref. # YO4369/002/U01. Labelled
chemical labelled in cyclopropane ring, specitfic activity 1.97GBg/mmole
and radiochemical purity of >98%. CTL ref. # YU4369/044/001.
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! | } |
|

elve "Blet Alpk/AP rats (170-254g) were ‘ ined fram the Alderly‘ Park
imal Breeding Unit. ‘: They were |kept in indlividual metabolism cages.

{ | i |
; ! ! { :
hree dosing solutions were prepq.red such tl%\at a dose level of 4 n:'ﬂ./kg
: I eight was equivalent to a ncminal dose level of: i ,
1 mg/kg PP321 + 1MBq/kg l4c-PP321 i ! g
1 mg/kg PP321 + IMBq/kg 14Cc-PP321 + 1 mg/kg RL57836
1 mg/kg cyhalothrin + 1 MBq/kg l4C-cyhalothrin

}our animals per dose group were given ane oral dose (4 ml/kg) of ’
lected dose. Urine and feces were collected over ice at 24 ﬁr
riods for 3 days and retained at -20°C for analysis. | Cage washings !

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 homogemized in water and the fat samples were ’

ized without water. Feces were hamogenized in methanol. Samples ;
of blood, liver, kidneys, fat and fecal residue were ccmbusted and analyzed !

for radicactivity. Oxidation efticiencies of <Y2% were rejected. Samples i

of urine and cagewash were diluted and counted directly. i

Zero to 24 hour urine samples and the U-24 hour and 24-48 hour samples of |

fecal extracts were retained fram each animal and analyzed on thin layer ;

c¢hramatography (TLC) in the followlny solvent systems: !
oroform : methanol : acetic acid 18:1:1 i
tan~l-ol : acetic acid : water 932:1

The precise location of radiolabel was confirmed by autoradiography.

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

Groupe. ' |

RESULTIS: |

The total excretion of radiocactivity fram 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 radiocactivity found in the blood were y
| ose to the limit of detection, thus the apparent differences in levels of ?
4c-pP321 and 14C-cyhalothrin was probably spurious. They also stated that
the differences in liver concentrations between dose groups II and IIX disappear
when the conmparison is made on the basis of percentage dose lett in the liver
at termination. The mean concentrations of radioactivity in the fat of rats | i
dosed with either 14c-PP321 or l4C-cyhalothrin were nearly icentical (0.25 ‘ 3
ard .26 microgram equivalents/g fat respectively. In addition, the residue |
level of radioactivity in fat ot animals in dose group II was not signiticantly
different from either of the other groups.

.
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'me@thamlextractoftne0—48tmrfecesfrunratsinthe3grmpscontained
a mean of 65% of the total material excreted via the teces in this period.
t-lorethanhalfofthemtenalwasmx:hangedcybﬁeothnn the major
lites present were cammon to all groups. methanolic trituration of
: dried urine (U-24 hours) extracted a mean of 90% of the radiocactivity
P! t in the urine from rats in all yroups. According to the authors, the
major peak of radioactivity when chtupatographegi;by TLC wasj prabably the
g ide of cyhalothrin acid. No unchanged PP321 or othrin was
excreted in the urine, however, the free cyhalothrin acid was a significant
u.tr;ﬁy metabolite in all groups accounting for between 3-9% of the material
p t

in the day 1 urine.
i
DISCIJSSI&J:

The Qesults of this study indicate that the absorption, metabolism, excretion
and tiissue distribution of 14c-PP321 and l4-cyhalothrin are,indistinguishable
from 'one another. These results are compatable with previous studies.

; , } ;

!
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by: Pamela Hurley
ilon 2 , Tox. Branch (TS-769C)

nidary Reviewer: Edwin Budd
dlon 2 , Tox. Branch (TS-769C) 05316
DATA EVALUATION REPORT
‘SIUD! TYPE: Orxoogeniciﬁy (83-2) - mouse TOXe CHEM. NO.: 271F
e ]

‘ACCESSIW NUMBER: 073981

! TEST MATERIAL: (RS) alpha~cyano-3-phenoxybenzyl (2)-(; ¢+ 3RS)=3~( 2-chloro-3,3,3~
‘ trifluoro-prop—-l-enyl)-2, 2-d1nethylcyc opane-l—carboxylate

I
SYNONYMS: Cyhalothrin, (Gnenade is formulation nane),z PP563 ) :
i STUDY NUMBER(S): “CTL/C/1260

' REPORT NIMBER: ICI 395/83668

‘SPONSOR: ICI PLC, Cntrl. Tox. Lab, Alderly Park, Macclesfield, UK

‘TESTING FACILITY: Huntingdon Research Cntr. Huntingdon, Cambridgeshire, UK

‘TITI.E OF REPCRT: Cyhalothrin. Potential Tumorigenic and Toxic Effects in

‘ - Prolonged Dietary Administration to Mice (Addendum to Final
Report)

!AUI‘I-KR(S). Colley J, Dawe S, Heywood R, Almond R, Glbson WA, Gregson R,
' Chirukandath G

i
B

REPORT ISSUED: July 26, 1984

| LencrevinG WLME:  Volume II, Bock 2 of 2, Section C, Tab 28C

i N . z 1
Q(IJM.‘.LUSI(N: Cyhalothrin was not oncogenlc to mice under the conditions of the

{ . study (see conclusion in original DER). 'I'he addendum does not change
" the original review. = | | i

g H ! §
Classification: Core Minimum ‘
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iewed by: Pamela Hurley

tion 2 , Tox. Branch (TS-769C) =
ongary Reviewer: Edwin Budd 0043‘6
tion 2 , Tox. Branch (I5-769C)

DATA EVALUATION REPORT

STUDY TYPE: Subchronic Oral (82-1) rat TOX. CHEM. NO.: Z271F

ACCESSION NUMBER: 073980

TEST MATERIAL: (RS)alpha-cyano—-3-phenoxybenzyl (Z)—(1RS,3RS)-3-(2~-chloro=-3,3,3~
triflucro-prop-l-enyl)-2, 2-dimethylcyclopropane-l~carboxylate
and (RS)alpha-cyano~3-phenoxybenzyl (EZ)-(1RS,3RS)-3~(2~chloro~
3,3,3-trifluorocprop-l-enyl)-2, 2-dimethylcyclopropane-1-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 PIC Plant Protection Division, UK

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

TITLE OF REPOKRT: PPS63: Z8-bay Feeding Study in Rats - Summary Report

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

REPOKL ISSUBED:  7/12/84

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

CONCLUSICN: For male rats etfects 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 isomer is more toxic than the trans
isamer.

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

MATERIALS AND METHOLDS:

Chemical:

PP563 was given the following references: CTL - Y00102/006/001 and

Plant Protection Batch P5. I: had a purity of 89.0% w/w (1U0% cis isomer).
PP564 was given the followiny references: CTL - Y¥00102/001/001 and Plant
Protection Batch P5. It had a purity of 84.0% w/w (50:5U cis:trans
iscmers). Both were viscous, pale yellow liquids.

)
)




s

005316

Animals:

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

Protocol:

Six groups of 16 male and 16 female rats were fed the experimental diets

at the following dose levels for 28 days: 0, 20, 100, 250, 500, and 750

ppm (PP563); and 500 and 750 ppn (PPS64). All rats were observed once
daily throughout the experimental periocd for any clinical signs of

toxicity. The eyes of all rats fram 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 consunption was recorued daily for the

first week and weekly thereafter.

Clinical Chemistry:

The following clinical chemistry parameters were measured in up to 3
designated male and female rats per yroup prior to the experimental phase
and at termination: plasma urea, glucose, alanine transaminase (ALT),
aspartate transaminase (AST), alkaline phosphatase (aALP), ana triglyceride
and plasma cholesterol levels (at termination only).

Urinalysis:

Urinalysis measurements were taken fram up to 4 male and 4 female rats
prior to the experimental phase and at termination. The rats were given
an oral water load at 2.5 ml/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.

Hematology:

The following hematological measurements were taken pre-experimentally

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, ditferential
white cell count and platelet count. The morphological appearance of the
red cells were also examined. At termination, in addition to the above,
prothrambin and kaolin/cephalin time tests were conducted and Z bone

marrow smears fram the right femurs ot all rats were examined for any
cytological abnormalities.

49
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‘Patnolggx:‘

Any rats t dead qr moribund during the study received a full

jmortem examination tissues were submtted for histopathological
examinatiof. 'I‘.he tsoftnefollmngorganswerqrecondedf?:unupto
8 male anajt rats per group: yonads (cambined), spleen,

(cambined) kidneys (cambined), liver, thymus, heart, lungs (c )
brain and pituitary. | The livers fram these animals (except the P?564

livers) wepe fixed irj formol corrosive for h:.stopat.hologlcnl exau;mt].on.
The livers| from the FP564 group along with the follovang tissues frcm 8

male and 8| female i per group were fixed in formol saline: , salivary
fglands (pai >tid, sub-maxillary and sub~lingual), cervical lymph node,
mammary tissue, voluntary muscle, testes, epldldymdes, protate and

‘senmal icles or m. uterus and cervix, urinary bladder, spleen,
pancreas, Stamach, u + jejumm, ileum, mesenteric lymph node,

caecum, co@.on, adrenq].s. kidneys, liver, thyroid, aorta, trachea, esophaqus,

thymus, h » lungs,| eyes, sciatic nerves, brain and spinal cord. The
left sciatjc and rior tibial nerves from 4 male and 4 female:controls
and 750 were fixed in formol glutaraldehyde and examined.
All remai received a gross post mortem examination and only

ing tissues were submitted for histopathological examination..
a designated 6 male and 6 temale animals fram all groups were |
A . y of hepatic aminopyrine-N-demethylase activity. |
These livers were same as those taken for measurement of weight and ]
examination by el jon microsceope. For the electron microscopy, samples !
were taken] fram the ian lobes fram the preselected male and temale 3
.janimals t control,| 20, 10U and 250 ppm groups (PPS563). Smooth |
engoplasmi¢ reticulum (SER) was quantitriea using the polnt counting method
of wWeibel.

!

viegary Concentrations: , ‘ i

: {
ntrations{otf PP563 PP564 were within 1U% of the npmnal values except
forithe 500 pym PP5S63 500 ppm PP564 giets where the mean concentrations
were 83% and 89% respectively. PP563 was shown to pe stable in the d;.et for
up to 30 days after prepaFation. : i |
: i
Mortalities: z 2 :. ‘ :

Three male and three feua!l.e rats receiving 750 ppm PPS563 in the diet were
£ to be either dead or moribund. As a resuit, a second batch of animals
al scheduled to start one week later were fed 500 ppm instead (this also |
included a batch of PP564 animals). At 750 ppm, 2 more female, rats |
died, one after 14 days one after 27 days. No other deaths occurred
during the study. | : i

{ A { '

| { {
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Clinitf:al Lbsezva‘:ions:

itivity] to ext:ex:nai stimuli, pilcerection and excessive salivation
750 and 500 (less severe) ppm (PP563) levels and similar but transient
etf at the 250 ppm level. At lUU ppm, one male showed high stepping gait
Also £t the lower levels there was occasional evidence of slight
The clinical ettects observed with
le but less severe: the etfects noted at the 750 ppm level
noted’ at the 500 ppm level of PP563 and the etfects
U ppm level were similar to those noted at the 250 ppm level

Clini?isobserva ions mcluded high-stepping gait, severe ataxia,

Food Consumptions

Statiéti@lly; significant decreases in bodyweight gain were notea for male
and f e groups receiving either PP563 or PPS64 at dietary concentrations
of 250 ppm or gréater (except for bodyweight gains of males receiving 500 ppm
PP564). Statistjcally significant reductions in food consumption were also
abse in bothimale and female rats fed levels of 250 ppm or greater for

. both EPS63 and PP564. %

!

Clinidal Chemis and Urinélysis: !

l

Reducti i tnglycende levels were noted in males receiving either
500 on
B#563
in prc
either 50U or 750 ppm PPS(:J"

|

Urgan weights: !

statistically signiticant increases m liver weights (after adjustments tor

ights) were observed in the 250 and 500 ppm dose groups (PP563) and in
the 730 pom (PPSé4) dose group. At 750 ppm 563, the large bodyweight reduction
aistorted the ordan weight analysls. There was same evidence or increased
testes weights and decreased ovary weights at the 50U and 750 ppm levels of
Prs563. There wad a dose-related reduction in the heart weight of males’ fed
qiets ‘cmtaining'P}:’563 which was statistically signiticant down to 250 ppm.
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, incawplete spermatogenesis and reduction of seminal
vesicular secretion was evident. No changes in the nervous system were
present. No other changes were noted.
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Hepatic Aminopyrine Demethylase Activitys:

A dose~related increase in APIM activity was observed in male rats receiving
2U ppm and above (PP563), in females receiving 100 ppm and above (PP563) and -
in PP564 but to a lesser extent.

Electron Microscopys

There was a statistically significant increase in SER proliferation (greater
in males than in females) which did not show any dose-response ettect. The
effect was observed in males at dose levels of 20, 1UU0 and 250 ppm PP563 and
in females at <50 ppm PP563. One remale rat receiving 250 ppm PP563 showed
marked vacuolation of hepatocyte cytoplasm, as a consequence of dilatation of
endoplasmic reticulum.

DISCUSS ION:

The results of this study confirmed the results of another previously submitted
28-day study on cyhalothrin in rats (Moyes et al. 1Y84) conductea at dose levels
of 1 — 250 ppm. Clinical observations indicated signs of neurotoxicity,
characteristic of synthetic pyrethroid 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 fram testing PP564
with the results fram PP563, it appears that the cis component is the more toxic
of the 2 isomers. It should be noted that even at the lethal dose of 750 ppm
PP563, no histopathological changes were observed ir the peripheral nerves, even
when accompanied by neurotoxic signs. The liver hypertrophy accompanied by
increases in liver weight, APIM 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
.noted in the animals that died were due to stress rather than PP563 toxicity,
‘especially since there was no sign of these changes in the animals that survived.

The purpose of the study was to find the highest acse usetul for a longer term
study and to campare the toxicity of PP563 with PPS64. It was recammended that
tor longer term studies, dosages higher than 25U ppm shoula not be used. This
study is not Core Guideline because the exposure time was only 28 days and only 38
of the animals ner sex per dose Jroup were examlned tor many Ot the measurements
taken. Hawever, the study 1S acceptable tor the purpose that it was conducted.

R1ly
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