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CHEMICAL NAME: <Cypermethrin(-¥Minus)
CASWELL NO.: 2710

CAS 1l0.: 5
REVIEHWcR: I»

UMOR TYPE / SPECIES
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Richard Levry

2. Sgientific Peviewers: (Nen-ccommitree members
responsible Zor presentat.cn cof the background
informaticn; signatures indicates Technical
accuracy of the ranel : £ort;.

Edwin 2udd r Argy /e @t«ﬂ/p/ ?/5%’2

3

.

3. Peer Feview Yerzers in Absentia. (CommitTee members whe
were nct able o attend the discussion; signatures
indica%te concurrence with cverall cenclusions of the

ccanmittee. )
— Ju/‘x/
Thecdcre Farter 5{“%493 i/}

JSohn A. Luest __d4zgzggf_j§;gzz

Zs%er Rirnde ’Qﬁlﬁlﬂ ﬁiﬁdﬂ

3. ¥aterial Zeviewed:

The material reviewed consisted ¢f (1) a copy of a
presentaticn made oy Dr. Willz axn Hjma s the FMC Corpcraticn
descr-s-u the prcduct chemistry of the products cypermethrin and

cyperzetihirin-minus and c::e* infeormaticn related to the prepcsed

new precduct; (2) a <3py ©f a memo frcz . Doherty for EPA Reg.
Vo.. 2733026 RQiD 275-3027 concerning r¥C Corporation'’s propcsal
to ccrnduct toxicity studies with cyrerzethrin-minus.

-

C. Querviewd =f +ne Tssue,

The FMC Corporaticn has propcsed to register their produc
cypermethrin-minus which corntains an enrichment of the
insecticidally active isczers of c;‘e':e-“r-u with a concemizans

cwWwer concentraticn of <he neninsecticid y active iscmers. The
currently registered p:cd:ct cngists cf a isczmers with
Fercentage cornpcsitions ranging from 11-14%. The product
cypermetnrin-minus will alsc censist cf 3 iscmers but four
insecticidally inactive crnes will zZe zresent at a cocncentratics
of 1% each. The rexaining 4 Isczmers, twe cf which are regardes as

Teing the =cst lnsecticifally active, will fe present at a

&

- - - T~ - ) * A
cencentraticn <o 4% eacn. The Tregistrant has already agreesd ==

Z

- 4

~d
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conduct several st iy T/peS "o sipport the registraticn of
cypermethrin-=:nts. Trhe reg.stirant propesed that the other
toxicity studies reeded %0 sSuprort wne registration of
cyperzeIhrin-zirzs cculd be uT:lized “rca the existing toxic:ity
data base fcr cyper=ezirin., The zmain issue which the Peer Review
Commiztee neecded =S Z2:scuss was whether cr not a nevw mouse
sncegenicity study with cyperzmetihrisn-zinus woculd be reguired.
Cypermeshrin was yrevicusly determined by the Toxicology Branch
Feer Fevsiew Ccrmittee 'report dated Feb. 17, 1988) to be a weaxk
category £ oncogen ‘Wit no guantitative estimation of human
ris¥x Lelng recessary;. e

S. GComuiusicons of she 24 Hoo seex Teview Cozmittee.

{ v e o

- o

The AZ Hcc Feer Review Coxmittee unanimously agreed
that a new mcuse cnccgenicity study with the technical grade of
cyperzethrine-m:inus need 0% e ceonducted. The following reascn
were indicated 2s -ustificaticn for this conclusion.

a. Zletary and user exposure of humans to the most
(e

ctive scmers will nct e significantly changed.
L. Yo rnew lsczmers will be intrcduced into the produc:.

c. ALl rscxers in the propesed product cypermethrin-
minis nave already feen tested for oncogenicity when
the =cuse cncogenicity study was conducted with

TyrerseTnrin.

The 22 Ezc Zc=mittee alsc commented that the acute

- anZd inkhalaticn toxicity studies, the primary eve
nd Zermal .rritaticn stud:ies and the dermal
sensit:izatizcn studies rneed nct e conducted with
Technizal grade cyrerzethrin-zinus {(but should be
conducted with the end use grzduct). An acute oral
zexicity study with technical grade cypermethrin-ming

Y

shoulsd sTill Ze coriucTed.

Th. ad Zoc Touzmittee concurred with the registrant's
srepesal o stimit a 3C-day feeding study with rodents,
2 terztzlcogy study, 2 Z-gensraiicn repreducticon

37udy 2nd 2 cattery <f mutagenicity studies. The

-

rema.ninz stidy tyres can fe :tilized from the existinc
cIxloliTy Z2T2 Tase wWlTh TyTermethnrin.
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SUBJECT: A3 Hoo Feer Feview tf Cyperzethrin.,
Horad

:
Vi . .o
cM: John Tchesvy
: ~

3
:

To: fetc Zngler, Chief
: Science Analysis Tccordiraticn Eranch
Hea th Zffects Zivisicn {TS-7£5:
~d

THRCUGH: ‘47'1 Budd, Secs
Fev.ew SecTicn I : -
-use”°;c:de Pcdant.cide ’*anch gz&
Hea.th Zffects =

, AS rer the mexcrandux Zated Sep:ezter 6, 1588 un "ad
hoc” peer review Teeting o discuss Issues related to toxicity
testing regiirements for a “ecnnlc 1:aﬂe of cyperz=ethrin with
iTs compositicn enriched In tihe lnsecziz:idally active iscmers
wil. te ccrnvereld on SepTexmter LI, L983.

Attached are <ws docizents whizcn snhculd be read pr
o the zeeting. These are

»

2. ZInformaticn provided Ty Zr. William Hymans of the FMC
Corpcraticn gresenting the zrzduct compositicns of cypermethrin
"d cyrermetihrin-minus and citing the examgples of Pydrin/Asana
ard £a'a e/Alghanetnrin as precedent exazples of "bridging”

ity data Zzases o supporT the registraticn of technical
*vve-“- id precducts cf wvarying isczetric cozpesition.

2. ¥Yenc frem C. Zcherty o Gecrge LaZccca for EPA Reg No. 276~
2026 and 275-3027 ccncerning FMT Corporaticn's proposal to
condust Toxicity studies WwiTh Tyrermerthrineminus,
~ddressees: T. Farzer J. TuesT

n. Zurnaz Z. FinZd

Z. Eaizwlrwh . Levy

M. VanGezers
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£2 "g UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
; . WASHINGTON,.C C 20460
c uc"é’
OFYiCE OF
) "’7"'9“ AND TOXIC SUBSTANCES
VEMORANDCM

SUBJECT: EPA Reg. KOs.: 279 3026 and 279 3027. Cyperzethrin
and Cypermethrin Minus: FMC Corporation's proposal
to conduct toxicity studies with Cypermethrin Minus.

TOX CHEM Nos.: 271DD (Cypermethrin)
271DE (Cypermethrin-minus)
TOX PROJECT No.: 8 0801
Record Nos.: 223396
: 223397

FROM: John Doherty
Toxicology Branch
Hazard Evaluation Pivision (T5-76%9)

TO: /George LaRocca
. Product Manager #15
Registration Division (TS8-767)

THROUGE: Edwin Budd
Section Head
Toxicelogy Branch
Hazard Evaluation Division (7S-769%) .

The FMC Corporation (refer to letter from Susan E.
Burkart dated April 8, 1988, attached) is seeking to register
anew technical grade cypermethrin product called cypermethrin-
minus. According to the FMC Corporation, cypermethrin minus "is
identical to cypermethrin in the common (chemical) name, cis/
trans isomer ratio, optical activity, isomer composition, and
technical CSF impurity profile". Cypermethrin minus differs from
cypermethrin in that the "concentration of inactive isomers has
been decreased significantly, and that of the active isomers has
been increased approximately two fold". The result of the
modification is that the new product is more insecticidally
active and less product will have to be used.

The FMC Corporation is proposing to conduct only
selected toxicity studies with cypermethrin minus and is
requesting to utilize existing studies conducted with
cypermethrin to support the registration of cypermethrin =minus.

1 . 19
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The following table list each study type that would be required
for the registration of cypermethrin minus assuming that
cypermethrin minus will be registered for the same uses for
which cypermethrin is currently registered. The table also lists
the testing status for each study type which is based either on

Dr. Burkart's letter of April 8 or a meeting held on February

232, 1988.

study Type Testing Status

81 1. Acute pralvtoxicityvrats“ New Study*

81 2. Acute Derﬂ;lvidxicitYOU rabbits New Study

g1 3. Acute Inhalatiéh toxicityﬁﬁ rats New Study

81 4. Eye Irritation rabbits New Study

81 5. Dermal Irritation rabbits New Study

81‘6. Dermal;Sensitization gﬁinea pigs .New Study

82'1. Subchronic,ofal::ddent New Study

82 1. Subchronic oral nonreodent Existing**

82 2. 21 day repeated dose dermal No Plans##%]

82 4. Subchronic inhalation 90 day No Plans2

83 1. Chronic toxicity rat and dog ‘Existing

83 2. Oncogenicity rat Existing

83 2. Oncogenicity mouse Not resolved

83 3. Teratogenicity one species New Study

83 3. Teratogenicity other species Existing

83 4. 2 Generation Reproduction rat New Study

B4 2. Mutagenicity and Genetic toxicity New Studies
Battery

85 1. Metabolism Existing

See the fi.lowing page for footnotes.
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*Hew Study: A study with cypermethrin minus as the %test
material is proposed to be conducted and
submitted.
»#Txisting: pata from an existing study conducted with

cypermethrin will be used to meet this stud

requirement for cypermethrin minus. ‘

xx=No plans:  NoO jndications that the régistrant plans to
conduct a study of this type or to utilize
cypermetnrin data were made.

1. The FMC Corporation has not submitted a 21 day dernal
roxicity study with cypermethrin. TB records indicate that this
study was submitted by the ICI Corporation. No provisions were
made known to TB which jndicated that ICI studies could be
utilized to support the registration of cypermethrin minus. This
study type (21 day dermal toxicity study) is required of all
pesticices unless it can be demonstrated that the pesticide will
not come in contact with human skin.

2. A 90 day subchronic inhalation toxicity study will be regquired
if cypermethrin minus will be used jindoors in situations that
will require constant inhalational exposure.

Teoxicology Branch Comments.

* The FMC Corporation's,proposal to provide the new studies
with' cypermethrin minus as indicated above to support the
registration of cypermethrin—minus is acceptable to Toxicology
Branch (TB) but certain additional toxicity data are also
required as indicated below.

1. In a previous memo concerning the toxicity data requirements
for cypermethrin-minus, TB specifically indicated that the FMC
Corporation must prepare a rational for requesting a waiver for
the mouse oncogenicity study (refer to J. Doherty memo dated
March 23, 1988). No specific mention was made of the mouse
oncogenicity data requirement in Dr. Burkart's letter of April 8,
1988. Thus the issue of the requirement for a mouse oncogenicity
study with cypermethrin—minus or whether this study type can ke
utilized from the existing data base with cypermethrin is not
resolved. The concern for the requirement for a mouse
oncogenicity study relates to the fact that cypermethrin is
currently considered as a type C oncogen based on there
commendation of the TB Peer Review COmmittee.

on Wednesday August 31, 1988 a meeting was held at the
request of the FMC corporation to further discuss the
requirement for a mouse oncogenicity study (refer tc notes of =he

3
e 21
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meeting prepared by J. Doherty and dated September , 1988).
At this meeting Dr. Farber proposed that this issue be presented
to- an "ad hoc” HED Peer Review Committee for further
consideration. This committee would consider the cypermethrin
data base in total and make a recommendation regarding the need
for a mouse oncogenicity study with cypermethrin minus. Dr.
Farber also indicated that the classification of cypermethrin as
a type C oncogen may be presented to the SAP for comment.

3. The subchronic rat oral (90 day) study must include a special
assessment of the nervous system to assess for possible effects
cf cypermethrin-minus on axons such as swelling and splitting.

4. The registrant should be advised that pending receipt and

review of the "new studies” to be conducted with cypermethrin-
minus, TB may deem it necessary to require certain additional

studies if there are indications of toxicity problems revealed
by the studies scheduled for submission.

QW
o
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{ M% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
% - WASHINGTON, D C. 20460
b -dj
SEp 61988
N QErCE OF .
. ‘ ] PESTICIOLS AND TOXIC SUBSTANCES
MEMORANDUM
SUBJECT: Ad Hoc Peer Review on Cypermerhrin ‘
- ,
FROM: Reto Engler, Chief ,/ﬁ ,/j7
Science Analysis Coordination Branch /45/52_,
‘Health Effects Division (TS-769)
TO: Addressees

. Cypermethrin like the other pyrethroids has several stereo-
isomers. Some isomers are more active (as insecticides) and
also more toxic. As companies develop, isomer mixtures with a
higher percentage of the active isomer, the question arises
whether most or all major studies need to be repeated, or whether
"bridging” studies are sufficient. The issue hecomes  further
complicated in those cases where oncogenic effects were seen in
previous studies.

A meeting to discuss the ree¢ for additional studies on an
v"improved” Cypermethrin isomer mixture is scheduled for Monday,
Septemper 12, 1988, at 10:30 ‘n Dr. Farber’s office. The
previous Peer Review is attached. '

Attachment

Addressees

T. Farber
W. Burnam
J. Hauswirth
M. vanGemert

J. ‘Quest
E. Rinde
R. Levy
E. Budd
J. Doherty

pckl 9/6/88 sp

23
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{ M § UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
‘b,, 4 WASHINGTON, D C. 20460
(7 ":“-— -
BB 1T o8

cSnuRadotd ‘
PESTICIOES AND TORIC SUSSTAKCES

SUBJECT: Peer Réview of ‘Cyperzethrin

SROMs Jonn A. Quest, Ph.D.
Tean Leader, Scientific HMission Support Staff
Toxicology Branch
Hazard Evaluation Division (78-769C)

v
)
.

fcvert Taylor, Product Manager #25
Paxigtration Division (T5-767)

" The Toxicology 2ranch Peer Review Committee met on
May 1, 19m6 and on July 22, 1987 to discuss and evaluate
~he data base on Cypermethrin. Attention was focused on the
sncogenic potential of the chemical in Alderly Park SPF Swits
strain mice. The niatus between meetings was due to the tinme
needed for the Peer Review Committee to receive additional
:nformation {i.e., historical tumor data, MTD information, and
seurotoxicity data). - :

~.  Individuals in Attendance

1. Peer keview Committee: (Sjignature indicates concurrence
witn the peer review unlags, otherwnise stated. ).

Diane aéal .
Donaid Barnes &M M
William Burnanm ﬂ" gyu\“""ﬂ—

Theodcze M. Farber 9y

Bernice Fisher AL
Judith Hauswirthn __GUM M

C. 5. Nelsoun A‘féﬂ)

Joas A. Cuest W

Estzer Rinde v 5{1{__241 /&ij\
nocer: lendzian == 7 - Vs .
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"Z. Scientific Reviewers: (dNon-committee members responsible

for presentacion of data; signature indicates tecanical
accuracy of panel 'epor:.r

Johan Doherszy w

Edwin R. Budd {ig%n Réé_‘?/ 0[

fi,-,Peer Review Members 1in 'Absentia: {Committee members

Wno were not able to attend tne discussiou; signatures
indicate concurrence with oveiall conclusions of tne

Committee. ) : L
/‘\~ ~r
. Anne Barton ~ N Mo
- | Robert 3eliles /p‘\,cd 22,L4MA

marerial Reviewed:

~ The material reviewed consisted of: (1) a background
sunmary of available toxicoloyy intormatior on Cyperzethrin;
{2) various memoranda related to risr assessments and
tolerance requests on Cypermethrin; (3) DER’'s of rat and
souse oncogenicity studies, a chronic dog study, and two
B-generatlon reproduction studies on Cypermethrin; (4)

Zata on DER's of mouse oncogenicity studies with Peracthrin,

2 structural analogue of Cypermethrin; (5) the one-~liner
iata pase on Cypermethrin; (6) information on historical
control data for the mouse oncogenicity study: and (7) a
AJalxcatxve risk assessment of tumors in female zice.
opies of these documents are attached to this memorandus.

_verview of Toxicology lssues:

Cypermethrin is a pyretnroid insecticide. The
cnemical nas been developed by ICI Americas and the FMC
Corporation; and both firms have requested that toleraaces

~J
L

ce established for use of Cypersethrin 1n/on raw agtxcultuzc-

ccamodities and as a food additive The primary issue of
zcncern to the Feer Review Comnittee in classifying the
cncogenic potrntial of Cypermethrin was the fi.iing of an
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elew _.dence oI peniui alwv eglogen1c tumors in thne
A zie Aluerley rzrx SPT Swiss strain aice at
thne TIlgh 3¢ level tnzz was lested.
STILCoLdres cu3\ /CHB ~
o e /
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voermethrin
L+ Zlpna-Ccyano-3-pn eAOXYDé:ZYl(?I”IS,tIBAS,«‘(z Z—ulcn---o—
7inylj)-2,2-3imethyl cyc -apropc“e CazooxylataJ

.. Evaluation of Oncogenicity Stucies of Cyvermethrin:

.1.  Mouse Cncogenicity Study:

Cypermetnrin was z3ainistered in tne diet t5 7C SPF
s train @mice (alderley Park stock)/sex/dose

e: az doses cf 0 (z«0 sepzrate control groups of %=70
imals/sex eacn), 106U, 400 and 1600 ppm for 97 weexs
les) anc 101 weexs {females). Thne study was

réicted oy ICI Centrz! Toxicology Laboratory. Tte
eparate sets.of ccatrol groups were run coiacurrently
study ané were combined for statistical pvr:, es.
—~ontrol! and treatien:z group, 9-10 males anz
‘gcroup underwent interim sacrifice at 32

Tne folicowing :izncidence pattern of alveolrzenic
1300s was observad in Zemale mice (Table 1).

..cr response relzz2d to lypermetnrin aczministrzzion

-
LoLserved 1o Dalz zZile.
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lanlz l: Lzwg Taiors in Female SPF Swiss Mice Administered
“reerietnrin in Diez

xrse _evei poil)
VS UL

Taoer Tae 5e% G pee ] 400 1600

foenae | Fereles 1u/127{7.c%) £.23{(9.a%, 7/64{10.9%} 14/61(22.9% 3.C

lmrolrirs 2/127(1.6%; C:.is(0R) 1/64(1.53%) 0/61{0%)

lxniresl 12/127(2.4%) £.oi(9.4%, B8/64(12.5%) 14/61(22.3% =.C
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Typerzetihzin produced a sSTtatisti.aliy significant
increase .n alveologenic adencnas, ans i acencaas
plus czarz:ncmas combined, in fenale zmice at tne
cse .evel (1600ppm) tested. There were

(3]

P

nighes=z <
alzo s:grn:f:cant pocsitive dose-related trends for
-nese -:zcr ccasinazicns in fezaie aice. 4O signiiicant
.rcrezases .o carcincmas were cpserved. The Peer Feviaa
Commic-ee noted zne following acaisional iaforzatiia
in regari s =he increased lung tizmcrigenic response
in female zize: (a) most of the adenomas were OCserve:l

1

at terainal sacrifice and there €as no decrease i
latency £or the time to tUmOr occurrence; {tumors
#ere firsc seen at week 533 in the control females snd
at weexks 52 to 53 in the nigh dose females): (b) t=2e
incidences of lung tumors produced at the highest
dose level cf Cypermethrin exceeced the nistorical
control :ncidences for lung adencmas (mean=9.6%:
range=G =2 .53.7%), and adenomas/carcinomas combined

(nean i1.:%: range = U to 15.74)}, in several cocntempora

studies ~orducted in female Swiss alderley Parx nice
at ICI _accratories between 1977 o 1985: (¢} no
compound - related nonneoplastic changes were cpserved
in tne luings of treated female aice: (d) alveolar
adencma is a3 relatively common zumor in zice; (el
there were zore malignant lung cumors in the contzol
female mice tnan there were in the treated feazale
mice (i.e. 2z carcinomas occurred 1a controls vs. bt
carcirncma in the treated groups): and (£} the hignest
dose .evei of Cypermethrin tested (i.e. 1660 ppm! «as
considered, cased on weight gain Jecrements, to ”
approxizaze (but not to exceed} 2 MTD lewvel in zcin
female an¢ nale mice.

Rat Onccgenicity Study:

Cypermetnrin was administered :n the diet o 2
SPF wistar Zerived alpino rats/sex/dcse level at

-
¥
-3

doses of U {control group an. 1}, O{contrcl group =G.<..

20, 150 and 1,000/1,500 ppm for 2 years. The nhigz
dose leve. was increased from 1,300 ppa 5 1,300 zca
at study weex 7. The study was conducted Dy ict
Central Toxicology Laooratory. 7Thae WO separate 32L3
of control groups were run concurrently in The stioay.
Additional satellite groups of 12 males and 12

females/group underwent interia sacrifice ar 3%
seeks. 4o zvidence of an oncogenic response r 33
spserved at any Organ site in male or feaale racs

with CTyper-etnrin. The nighest JIcse leve. of

~d
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Cypernethnrin tested in rats was considered IO
approxisate, tut =3t tO exceed, 3 ATD level on the
casis Of decremenzs :n oocdy «eignt gain in toth nales
and feznales.

1. HRat Gncogenicity S5Tudy

Cyperzeznrin ~a3 admninistered in the diet to mal:=

4 ‘emale 5PF wistar rats at dose levels of O, 1, 10,
O and 1,300 ppa for 2 years. The study was conducted
tne Sneli Toxicology Laporatury, and was considered oy
he Toxicology 3Branch to pe of limited usefulness because
an insufficdient nuzmver of rats received the test cnemical
for the full 2 year dosing period. That is, the study was
initiated w~ith 96 rats of each sex in the control group
ard 48 rats of each sex in each dose group; However,
interia sacrifices were performed on 12 rats/sex from the
control group and 6 rats/sex from each dose group at 6
zontns and 12 zonths, and on 24 rats/sex from the control
group and 12 rats/sex from each dose group atc 18 months.-
7Thus, the total nuncer of rats that were scheduled to
remain on test for the full 2 year feeding period were 48
rats/sex ia the contrel group and 24 rats/sex 1n each
dose group.
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The only toxicological effects associated with
Cype-nethrin administration in this study were a slight
degr :us3ion in body weight gain (<10%) and lower food
consuzpticn at tne 1,000 ppm dose level. %> evidence cf
an oncogenic respornse was observed with Cypermethrin.

~cditional Tcxicity Lata:

1. One-Year Dog Study:

The Committee briefly reviewed the results of a 1-
year study of Cypermethrin in Beagle dogs tinat was conducted
5y ICI Central Toxicology Laboratory. The cnemical was
administered orally (capsule) to 6 dogs/sex/dose level
at doses of O, 1, 5 and 15 mg/xg/day. The NOEL was 1
ang/kg/day. The LEL was 5 mg/kg/day based on an increased
incigence in the passage of liquid stools in both male
and female gdogs. In addition, dogs receiving the highest
dose level {i.e. 15 mg/kg/day) exhibited an even greater
increase in the passage of liquid stool plus a loss in
appetite, tremors, gait changes, incoordination, disorie=z-
-azion and nypersensitivity. 4o other :ioxicological or
mcnnecplastic nistcpathological effects were observed.




Metabolism Studies:

Several studies were conducted in mice and rats,
and in.dogs in_ some cases, using single or repeated
oral coses of 14 C-Cypermethrin. The results obtainad
were generally similar for the 3 species tested.
Following oral ingestion of the compound, blood T 1/z
values ranged from 3 to 5 hours in rats. Tissue
ievels of radioactivity (RA) at 7 days after dosing
~ere nighest in fat, intestines, liver, kidney ana
skin in rats, and the residual level of RA in fat nad
a T 1/2 of '1u~20 days in mice. The metabolism of
Cypermethrin was similar in mice, rats and dogs; tne
compound was rapidly metabolized and excreted in tne
urine whereas it was essentially excreted unchanged
in the feces. The metabolic pathway in urine consisted
of hydrolysis of the esteratic site of Cypermethrin
to yield dichlorovinyl cyclopropane carboxylate and i-
phenoxybenzoic acid. Conjugated forms {glucuronide,
taurine and glycine) of the parent compound and the 3-
phenoxy-moiety were also found. The Toxicology Branch
reviewer noted that the major metabolites of
Cypermethrin were similar to those of Permethrin, a
structually related pyrethroid insecticide. The
reviewer also noted that during the metabolism of
Cypermethrin the cyano (CN-) group is 2liminated frocm
the molecule but that there was no evidence that
cyanide toxicity resulted from ingestion of the
chemical. In terms of excretion, approximately 90%
of an administered RA dose was recovered from urine
(range of 28 to 66%) and feces (range of 24 to 59%)
at 7 days after dosing in mice and rats. Excretion
of Cypermethrin by oiliary and respiratory routes
#ere of neglihle significance. :

Mutagenicity Studies:

Six mutagenicity studies were preformed with
Cypermethrin. All were negative. These included 2
Ames tests using S.typhimurium (strains TA-1535,
TA-1537, TS-1538, TA-98 an -100) and E. Coli
(strains WP2 and WP2 uvrA) with or without metabolic
activation, a Saccharomyces cerevisia yeast assay in
vitro with or without metabolic activation, a host™
mediated assay in mice, a chromosome abberation stucy
in Chinese Hamster bone marrow cells, and a dominant
lethal assay in mice.

pow .
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Reproduction/Teratology Studies:

Cypermethrin was evaluated for adverse reproductive
activity in two 3-generation studies in rats. In the
first study, the chemical was administered at dose
ievel of 0, 50, 150 and 1000/750 ppm. The high dose
ievel (1000 ppm) was reduced to 750 ppm at week 13 of
-ane study because of observable signs of neurotoxicity
(e.g. ataxia, ingreased sensitivity to sound, and
nigh-stepping gait) in the Fg treatment group. Other
effects seen in this study included reduced food
consumption and weight gain in mature rats {150 and
1000/750 ppm. dose levels), and reduced offspring
weight at days O to 28 postpartum (1000/750 dose
level). No adverse reproductive effects were observed.
Some Committee members made the observation that
Cypermethrin produced signs of neurotoxicity in tais
reproduction study at a dose of 1000 ppm, but not in
either one of the 2 rat oncogenicity studies discussed
above (see sections D.2 and D.3.) at doses of 1000 to
1500 ppm. The committee nad no definitive answer for
this finding, but speculated that cis-tramns ratio
dif ferences in the Cypermethrin administered in the
different studies may have accounted for the greater
toxicity in the reproduction study as opposed to the
lcng term studies. In the second study, cypermethrin
was administered at dose levels of 0, 10, 100 and 500
ppm, and no adverse effects were observed.

Cypermethrin was also examined for adverse activity
in teratology studies in rats (dose levels of 0, 175,
35 and 70 ma/kg) and rabbits (dose levels of 0, 10
and 30 mg/kg). The only effect noted among the two
studies was a reduced weight gain of the dams in the
rat study at 35 mg/xg. No teratcgenic effects occurred
in either study. ‘

Structure Activity Considerations

Cyvermethrin is a close structural analogue of
Permethrin. The latter compound differs from
Cypermethrin only iz the absence of the cyano (C-)
group on the alpha carbon position. The Committee
priefly considered oncogenicity data from 3 studies
of Permethrin in nice.

»t
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(1). Charles River CD-1 mice received Permethrin
in the.diet for 24 months at doses of 0, 20, 500 aznd
2000 ppm in males and O, 20, 2500 and 5000 ppa in
females. A significant (p<0.05) increase in bronchiolar
adenomas (12/75 or 16% at O ppm; 14/75 or 193% at low
dose; and 28/75 or 37% at both the mid and nigh doses)
and in liver hepatomas (3/75 or 4% at ppm; 2/75 or 2%
at lcw dose; 15/75 or 29% at mid dose; and 17/75 or
23% at nigh dose) occurred at the mia and high dose
levels in female mice. - No significant increase in
tumors occurred in male mice. The highest dose level
tested in female mice appeared to approximate a MID
level (i.e. increased lung and liver tumors occurred
which were correlated with increases in lung and
liver weights), whereas the highest dose tested in
males exceeded the MTD (i.e. increased mortality
occurred).

(2). CFLP mice received Permethrin in the diet
for 92 weeks at doses of 0, 10, 50 and 250 mg/kg/day
(approx. 67, 333 and 1667 ppm, respectively). A signi-
ficant (p<0.01) positive trend for lung tumors
(primarily adenomas) occurred in female mice {(3/96 or
3% at 0 ppm; 5/71 or 7% at low dose; 7/74 or 9% at
mid dose: and 15/74 or 20% at high dose). The
increase incidence at the high dose level was also
significant (p<0.0l1). In addition, alveolar epithelial
metaplasia occurred at the high dose level in females.
Mo compound-related tumors occured in males. The
highest dose level tested in this study appeared to
approximate a MTD level in females (i.e. metaplasiz
and tumors of the lung occurred), but not in =zales
(i.e. no remarkable toxicity occurred in males).

(3). ICI Swiss mice (Alderley Park stock) received
permethrin for 23 months at doses of 0, 250 1000 and
2500 ppm. There were increases in lung adenamas ia
males (10 in controls vs. 17 at high dose) and females
(11 in controls vs. 15 at high dose) but neither
denominators for the dose groups nor statistical
analyses of the data were provided. It could not 2e
concluded whether any of the increases were compouznd
related. The highest dose levels tested in this
study did not appear to approximate a MTD level. The
only changes seen at that dose were confined to the
liver (i.e. increased liver weight, hepatocyte
<osinopnilia, enhanced microsomal enzyme activity.
and increased smooth endoplasmic reticulum coantent},
and zhese changes may be related to the metabolism of
the ccmpound.
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In summary, permethrin proauced statistically
significant increases in lung tumors (adenomas) in
female mice in two studies in which the highest dose
level tested appeared to approximate a MTD level. 1In
a third study, che chemical produced only slight
increases in lung adenomas in male and female mice at
the nighest dose level tested, but this dose did not
approximate a MTD level in this study. The Committee
noted tnat the lung tumors described above for
permetnrin in female mice were similar to those
produced oy cypermethrin in female mice (see Section
D.1. above). The Committee also noted that Permethrin
has not yet undergone a Peer Review weight-of-the-
eviaence determination for issues such as oncogenesis
and MTD evaluation.

Weight of Evidence Considerations:

The Committee considered the following facts regarding
the toxicology data on Cypermethrin to be of importance
in a weight of the evidence determinacion of oncogenic
potential. :

1. Administration of Cypermethrin in the diet of female
SPF Swiss mice for 101 weeks at concentrations of O,
100, 400 and 1600 ppm was associated with statistically
significant positive dose - related trends for lung
adenomas/carcinomas combined, and for lung adenomas

L er se. In addition, the elevated incidences of lung

adenomas/carcinomas combined, and of lung adenomas
%55 se, produced by the highest dose level of
Ypermethrin in treated female mice (i.e. 1600 ppm)
were also significantly elevated when compared to
control female rates by the Fisher Exact test. The
1600 ppm dose level of cypermethrin was considered to
approximate a MTD level in female mice.

2. The elevated incidences of lung adenomas/carcinomas
combined (14/61 or 22.9%) and adenomas per se (14/61
or 22.9%) associated with the administration of the
1600 ppm dose of cypermethrin in female mice were
above tne historical control incidences of lung
adenomas/carcinomas combined (range of 0 to 15.7%)
and adenomas per se (range of 0% to 15.7%) observed
in recent studies conducted by the registrant (ICI
Laboratories) in the same strain of female mice.

3. There was no evidence for t.z oc-ur.-ence of nonnecplastic
changes in the lungs of tre” 7. _.'m7 le mice, and no
evidence for a progressic £ benign tumors to malignancy.
The conly ind-.vidual lung -=r type chat was signifi-
cantly iacreased in trea. fegmal - .ice at thne highest
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dose level -ested was the adenoma; lung carcinomas.
were not increased at 1600 ppm of Cypermethrin (see
Table 1). In fact, more carcinomas were observed in
control than in treated female mice (Table 1).

There was =o reduction in the latency period for the
time-to-+comor {i.e. lung adenomas) appearance in female
mice.-

Cypermethsir was not oncogenic when administered in
the diet =f nale SPF Swiss mice for 97 weeks a*
concentraticns of 0, 100, 400 and 1,600 ppm. ..e 1600
ppm dose level was considered to approximate a MTD
level in zale mice :

Cypermethrin was not oncogenic when administered in

the diet cf female and male SPF Wistar rats for 2

years at concentrations of 0, 20, 150 and 1,500 ppm.

The 1,500 ppm 2cse level was considered to approximate

a MTD level in both sexes of rats. (A similar result

was obtained in another 2 year study in Wistar rats

of poth sexes using dietary levels of 0 to 1000 ppm
Cypermethrin, but this study was considered to be limited
because cnly 24 animals/sex were scheduled to receive

the test chemical for the full 2 year dosing period).

The metapboclism of Cypermethrin was tested in mice,

rats and icgs and was found to be similar in all 3
species. The plasma T 1/2° values after oral dosing
were relazively short (3 to 5 hours), and the chemical
was rapidly metapolized and excreted in urine but
excreted zssentially unchanged in feces. Two findings
of interest 0 the Committee were: (1) the compound
was not sacwn to be localized to any unusual extent in
lung tissce or to be excreted to any signii.cant

extent by zhe respiratory route; and (2) the major
urinary zecabolites of Cypermethrin (i.e. dichlorovinyl
cyclopropane carboxylate, 3 phenoxybenzoic acid, and
conjugates of the parent compound and the 3-phenoxy-
moiety) are similar to those produced by the structurally
- related analogue, Permethrin.

The struczural congener, Permethrin, has been reported
to be asscciated with lung adenomas in females (but .
not in maie) CRCD~-1 and CFLP mice at doses approxi-
mating the MTD level. However, the Committee has not
yet perforzed a weight of the evidence evaluation of
tne data cn Perazethrin.

No avidernce I
“as Ifouné o s
(see secz.zn =

r a mutagenic effect of Cypermethrin
ix short term genetic toxicity tests
3. for details).

(%)
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10. No evidence for a teratogenic effect of Cypermethrin

was found in rats and rabbits at doses up to 70 and
30 mg/ky, respectively. No adverse reproductive
effects were seen in a pair of 3-generation studies
in rats at doses ranging from 500 to 750 ppm.

Classification of Uncogenic Potential:

¥

e The Committee concluded that the data available for
‘Cypermethrin provide limited evidence of oncogenicity for
.tne chemical in female mice. According to EPA Guidelines
for Carcinogen kisk Assessment (CFR September 24, 1986),
the Committee classified Cypermethrin as a Catego ~
'C oncogen (possible human carcinogen with limited evidence
‘'Of carcinogenicity in animals). That is, Cypermethrin
produced benign lung adenomas (reflected as aa increase

1A poth adenomas, and adenomas/carcinomas combined) at

- wtie highest dose level tested in only one sex and species

of animal (female mice). Although the observed increase
in lung adenomas exceeded historical control values for
similar tumors by a small margin, the Committee did not
consider the finding to be of major import for several
reasons. These included the facts that lung adenomas are
tumors of relatively common occurrence in mice, they

did not show progression to carcinomas, they did not
occur with a reduced latency, they did not appear in male
‘mice or in rats of either sex even though MTD levels of
Cvpermethrin were tested, and the compound itself was not
mutagenic. Although some preliminary data was available
to the Committee indicating that a structurally similar
chemical, Permethrin, also causes lung tumors in female
‘mice, tnis information has not yet been fully evaluated
by the Committee. ‘ :

In summary, the Committee categorized Cypermethrin
as a weak Category C oncogen. The evidence (common tumor,
one species, one sex, no increase in the proportion of
malignant tumors or decrease in the time to tumor
occurrence, and iack of mutagenic activity) was not
considered strong enough to warrant a quantitative
estimation of human risk.

16/20/87 sp
rew:11/23/87 sp
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
g WASHINGTON, D.C. 20460

- H

FEB I'T 188

HEMORANDUM
pleblibedielioda b OFFICE OF
PESTICIDES AND TOXIC SUBSTANCES

" SUBJECT: Peer Review of Cypermethrin

FROM: John A. Quest, Ph.D.
- Team Leader, Scientific Mission Support Staff
Toxicology Branch
Hazard Evaluation Division (78-769C)

TOs- Robert Taylor, Product Manager #25
' Registration Division (TS-767)

 The rox1cology Branch Peer Review Committee met on
Aay 1, 1986 and on July 22, 1987 to discuss and evaluate
the data base on Cypermethrin. Attention was focused on the
oncogenic potential of the chemical in Alderly Park SPF Swiss
strain mice. The hiatus between meetings was due to the time
needed for the Peer Review Committee to receive additional
information (i.e., historical tumor data, MTD information, and
neurotoxicity data).

A.  Individuals in Attendancz

1. ?Peer Review Committee: (Signature indicates concurrence
with the peer review unle s, otherwise st L
Diane Beal ,/ L2 ‘;/9

Zonald Barnes

Wwilliam Burnam

Reto Engler

Theodore M. Farber :

——

Bernice Fisher A DAIRLL
Judith Hauswirth gkhiLgA, ﬁ}&¢A444ﬁoue$~

. J. Nelson W

{
Isther Rinde v 7 f&nu&i
“coert Zendzian /% 7: é"" - /)/9/;7--. st 33
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2. Scientific Reviewers: (Non-committee members responsible
for presentation of data; signature indicates technical
accuracy of panel report.

: )
v t
~ John Dohnerty ,,;MQM
7 W
Edwin 3. Budd ‘C¥Ei2014d /é? 1§L946ﬂ4>[

3. Peer Review dembers in Absentia: (Committee members
: Wwho were not able to attend tne discussion; signatures
indicate concurrence with overall conclusions of the
© Committee.)

—
Anne Barton -~ \\év '/ﬂﬁ)i:t;
i . ..
 Robert Beliles . ° /ué.ctf CE}LQ}MZQ,
: \

Material Reviewed:

The material reviewed consisted of: (1) a background
summary of available toxicology information on Cypermethrin;
{2) various memoranda related to risk assessments and
tolerance requests on Cypermethrin:; (3) DER's of rat and
mouse oncogenicity studies, a chronic dog study, and two
3-generation reproduction studies on Cypermethrin; (4)

data on DER's of mouse oncogenicity studies with Permethrin,
‘a structural analogue of Cypermethrin; (5) the one-liner

data base on Cypermethrin; (6) information on historical
control data for the mouse oncogenicity study; and (7) a
qualitative risk assessment of tumors in female mice.
Copies of these documents are attached to this memorandum.

Overview of Toxicolcgy Issues:

Cypermethrin is a pyrethroid insecticide. The
chemical has been developed by ICI Americas and the FMC
Corporation; and both firms have requested that tolerances
be established for use of Cypermethrin in/on raw agricultural
commodities and as a food additive. The primary issue of
concern to the Peer Review Commitzee in classifying the
oncogenic potential of Cypermethrin was the finding of an

.36
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elevated incidence ot beniyn alveologenic tumors in the
lungs of temale Alderley 2Park SPF Swiss strain amice at
the highest dose level that was tested.

Struct :
stzustuze U\ﬁ/w;
s e AN
G N —C B o
l‘i /,0 - / \‘C N

L" ernetnrln

'L+ alpha-cyanc-3-phenoxybenzyl(+)cis,trans,3-(2,2-dichloro-
vinyl)=-2,2-dimethyl cyclopropane carboxylate]

D. Evaluation of Oncogenicity Stuaies of Cypermethrin:

';lé Mouse Oncogenicity Study:

Cypermetnrin was adninisterei in the diet to 70 SPF

Swiss strain mice (alderley Park stock)/sex/dose
level at doses of 0O (two separate control groups of N=70
animals/sex each), 100, 400 and 1600 ppm for 97 weeks
(males) and 101 weexks {females). The study was
conducted py ICI Central Toxicology Laboratory. The
two separate sets of control groups were run concurrentiy
in tne study and were combined for statistical purposes.
*n each control and treatment group, 9-10 males and

females/group underwent interim sacrifice at 52
»eeks. The following incidence pattern c¢i alveologenic
lung tuwnors was opservad in female mice (Table 1).
No tunor response related to Cypermetnrin administration
was observed in male zice.

Table 1: Lung Tuwrs in Female SPF Swiss Mice Administerel
Cypernethrin in Diet

: Dose Level {ppn)
Alveologenic

Turor Type sex ) U 400 1600

Rdenama Ferales 1U/127(7.0%) 6.84(9.4%) 7/64(10.9%) 14/61(22.9%)D-C
Carcingra 2/.27(1.6%) ¢ 84(0%) 1/64(1.5%) 0/61(0%)
Campined 12/127(2.4%) 6 04(9.4%) 2/64(12.5%) 14/61(22.9%}2.C

a= p < 0.05, o= p < 0.0l; Fisher's Exact Test, c= Statistically significant
positive dose-relatec trend (p<0.Ul); Cochran - Armitrage Trend Test
tiote: The denaninators exclude anizzls that were examined, but died
tefore tne appearance of the first turcr {at weexk 46 in the 400 ppm
v dese group) in the study.

Cad
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Cypermetnrin zrcoduced a statistically significant
increase in alveoclcge.ic adenomas, and in acenomas.

r
g

plus car~incmas ccmbined, ia female mice at the
H
S

(3B

highest dose level OCprm) tested. There were
also significant zc ive dcse-related trends for
these tumor comcinazizns in fenmaie mice. No significant
incrzases in carcincmas were ~bserved. The Peer Review
Committee noted the Zcllowing acditional information

in regaird to the iancreased lung tumorigenic response

in female mice: (a) zost of the adenomas were opbserved
at terminal sacrifice and there was no: decrease in
latency for the time to tumor occurrence; (tumors

were first seen at week 53 in the control females and.
at weeks 52 to 53'in the high dose females):; (b) the
incidences of lung tamors produced at the highest.

dose _evel of Cygerzethrin exceeded the historical
contrsl incidences fcr lung adenomas (mean=9.6%;

range=0 to 15.7%), and adenomas/carcinomas combined
{mean 11.3%; range = U to 15.7%), in several contemporary
studies conducted in female Swiss Alderley Park mice

at ICI Laporatories between 1977 to 1985; (c) no
compcund - related nonnecplastic changes were observed
in the lungs of treated female mice; (d) alveolar
adencma is a relatively common tumor in mice:; (e)

there were more malignant lung tumors in the control
fenale mice than there were in the treated female

mice {i.e. 2 carcincmas occurred in controls wvs. 1~
carcizoma in the zreated groups); and (£f) the highest
dose _evel of Cypermethrin tested (i.e. 1600 ppm) was
considered, based on weight gain decrements, to
approximate (but not =0 excead) a MTD level in both
female and male mice.

)n [e))
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Rat Cncogenicity Stuly:

P >

Cypermethrin was admlnlstered in the diet to 52
SPF wWistar derived a.»ino rats/sex/dose level at
dogses of 0 (control zroup no. 1), O(control group no.2),
20, 130 and 1,000/1,300 ppm Zur 2 years. The high
dose level was increased from 1,000 ppm to 1,500 ppm
at study week 7. The study was conducted by ICI
Central Toxicology Lacoratory. The two separate sets
of control groups werz run ccncurrently in the study.
Addizional sateilize groups of 12 males and 12
females/group underwent interim sacrifice at 52
weeks. No evidence 2f an oncogenic response was
Observed at any =rgan site in male or female rats
with Zypermetnrin. The ai gnesc dose level of

e 25
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"group anrd

‘rats/sex ia
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Cypermethrin testecd .n rats w~as cons:dered to
approxizate, Sut nIt T =2xcteed, 3 4TD level on the
basis of decrements .o Sody ~elgnt jain in poth mnales

and females.

Rat Sncogenicisy sticv:

~

Ty/reraecnr:
and Zemale S5PF
100 and 1,300

red in the diet to male
dcse .evels of 0,1, 10,

5. The study was conducted
~acorat¢:1, and was considered oy
e of limized usefulness becausu2
of rats rece:ved the test cnemical
ing pericd. - That is, the study was

each sex in tne control group
eacn 3cse group; However,
perforaed cn 12 rats/sex from the
% Zrcm each dose group at &
.@2n 24 rats/sex from the control
m each Z2Cse group at 18 montns.
ats -hat were scheduled to
2 year feeding period were 48
up and 24 rats/sex in each
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dose group.

The only toxicologizal effects associated with
Cypermethrin admzn:s:zaz:on in zhis study were a slight
. depression in zccey «eight gain (<17%] and lower food
‘consumpticn at zne 1,2CC spm dcse level. NHo evidence of
an oncogenic res.onse <235 ShServed #ith Cypermethrin.
E. Additional Tcxicity Laza:
"1l. One-Year Dog 3tudy:

The Comai-tee zr.2fly reviewed rhe results of a 1~
year study of Cygerzethr:in in 3Seagle dcgs that was conducted
by ICI Central Toxicology Lasoratory. The chemical was
administered orally {capsule) =0 6 dogs/sex/dose level
at doses of 0, 1, 3 ang 13 mg/xg/2day. The NOEL was 1
mg/xg/day. The LZIL was I ng/xg/2ay Dased on an increased
incicence in the passzge Sf liguid stools in btoth male
and female cogs. In a2ddizion, <cgs 'ecezv1ng the highest
dose level (i.e. 13 zg/xg3/day) exhiZited an even greater
increase in the zassage S£ Liguid sI0 ol plas a loss in
appezite, tremsss, 2.7 cThanges, .nccordination, disorien-
tration and nj*e's ensiTivizy. G s:ﬁe: -oxlcologxcai or
nonnecplastic arszcpazhclogical eflects were cbserved.
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Several S~ uGL2S &8Iz oIt inoaAlce a2nd rats,
and in-dogs in stme f33=s, Ising Fingle or raceated
sral ccses of L% -lyzsrzetnzin. The results obtained
“ere generally s:allarz I27 wne 2 3zecies tested.
Following sral imgestiin of <ne tompound, Ticed T 1/2
731323 'azgec frza 3 =1 I ncuirs i ozazs. Tissue
Lzvels of radicaczivii, [RAaj at 7 days after Zosing
were nighest 1n f2tT, lziestines, Liver, sidrey and
s4£in in rats, anc =wne r2sidual _evel of Ra in fat nad
4 T 1/2 of lu=2. zays .= zice. The zmetapcliism of
Cypermetnrin was siuillz:f .n 3i7e, rats 2nd dogs; the
C“mpCL“d was rapidly zecascilized and excreted in the
Jrine whereas 1t w~as sssentially excreted unchanged

n the feces. The zetzsmclic gathvay in urine consisted
£ n/droljsis cf =he eszzratic si:ze of Cypermethrin
o 7t eld dienlorsvinyl zyclcgrcpane czrboxylate and 3-
enoxybenzoic acid. Isnjugates foras {glucuronide,
-a’r; e and glys:ine; <i tne zarenzt ccapound and the 3~
pnenoxy~mclety were al3zz found.  The Loxzco'ogy Branch
reviewar ncted Tnat Ta: 1aI0r zetabollites of
Cyperaetnrzn ue:e similzr to :ihcse of Permetnrin, a
structually reia: syrznnrsid tasect:icide.  The
eviewer also ncted =nz: iuring the zetacrolisam of
"/per*etnz.“ the cyanc H-} group is eliminated from

~ne :olecule out
cyanide -ox;cxb

cneaical. 2x¢C
2£ an z2dainistered zs2
irange of 23 @0 2 £
az 7 Zays after o
034 Cyper:e:hrin y zzy
aere cf neglible si,n;:-:a

3

“utagenicity Studies:

#2s no evidence that

rzm ingeszzicn cf the
ez.in, ap~nroximately 90%
w25 reccvered from urine
ces .range of 24 o 59%)
:ze 2nd ravs. - Zxcretion
and resplratory rouces
o,

Six zutagen:Tity ere preformed with
T/perzertnrin. ALL #A8IE a. These included 2
~smes zests using S.:ZE“; 1rzz23 .strains TA-133%8
TA-1537, TS-1538, TA-= - 3G ang E. COll
(strains wWP2 and ~P2 .voli; <r w@izhout zZetapoliec
activaticn, a Saccharc cerevisia yeast assay in
vitro with or wi-nout Tci.-< activazion, a host
geglated assay in aice 2 chrIzcoscme zcberazicn study
12 Chinese #Zamst2r Zcgnz zarzriw 221135, 2n¢ a Zominant
-£whal assay 1o zice.
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4. Reproducticn/Teratolcgy Studies:

Cyperzetnrin was evaluatecd Ii- z2zverse sezroiliciiie
activity in two 3-genaration s:.izizs in rats. Lo tne
first Stucy, the chemical was adzinistered :t icse
level of 7, 5GC, 130 and 1000;73%. zza. The 2:gn Itse
level (10CU ppa) was reducea =35 7. i@ AT e2e< i: =i
-ne study cecause of cbservable s::ns cf ne.zcncxizitg
(e.g. atax:a, :ncreased senmsizivizs D sounz, 2o
nigh-stepgsing zait) 4 the Fg =r=23:zent gru.p.  Lin=r
effects seen in zhis study incl..zez recucec Izoi
consumpticn and weight gain in mat.z2 rats 13Iu ans
1000/750 zpm ccse levels), and refuced offszring
weight at Zays 0 to 23 postpartiz .500/758 3cse
level). x»o adverse reproducc’vo 2ifacts were SUS€IVEC.
Some Committee mempers made the cosa2rvation that
Cypﬂrmetﬁrln produced signs of necrsncxicizy La =ols
reproducticn study at a dose cf 1.12 ppm, DIt not In
either one of the 2 rat oncogenici:ty studies Zfiscassed
above (see sec-ions D.2 and D.3., :: Zoses I 10C0 =2
1500 ppm. The committee nad 20 zefiaitive znswer Iz
+his finding, Sut speculated tnat :Iis~trans ratic
dif ferences in the Cypermethrin adzinisteres .o tae
di rferent studies may have accounted for tle greater
toxicity in the reproduction stucy 2s pposed 3 e
long term studies. In the seconé svi38v, Ccy¥zermeznhIln
was administered at dose levels =i .. 10, 1.0 3nc ]
ppm, and no adverse effects were -zsecved.

Cyperneznrzn was also exanine
in teratoc.ogy studies in rats [(dcss
35 and 70 ng/xg; and rabbits (dcs
and 39 mg/«<3). The cnly effect
studies was 2 reduced weight ,al
rat study at 35 ag/kxg. Nc tera:t
in either study.

5. Structure activity Consideratiors

Cyperxetnrgﬂ i$ a close strucz.ral ana.:g:e I
Permethrin. The lat=er compound Z:ifers £z2
Cypermethrzn only in <he absence I the Cyzo Ll
group on the aipna carson posizicn, The Cimaltt
briefiy consicered oncogeniciily 2zt: from I s
of Permethrin in ui7e.

i
S
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(1). Charles River -1 m:ze raceived Permezhrin
in the. diet for 24 uon.ns arn zzses <f 0O, 20, 506 and
2000 ppm in males and O, 20, 2359 and 5000 ppm :n
females. A significant (p<0..3; increase in bronchiclar
adenomas (12/75 or led at O zza; 15 75 or 19% at lcw
dose; and 28/73 or 37% at Lotz zne mi2 and nign dcses;
ana in liver hepatomas (3/75 z:z 4% at ppm; 2/73 or 2%
at low dose; 15/73 or 29% at z:% <cse; ané 17/75 or
23% at nigh dose) occurred at tse 1aia and nigh dose

..

levels in female amice. No s:izz:ificant increase in
tumors occurred in aale mice. The nighest dose level
tested in female mice appearei =5 approximate a MTD
level (i.e. increased lung ‘ans liver tumors occurred
which were correlated with increases in lung and
liver weights), whereas %“ne h:ghest dose tested in
males exceeded the UTD (i.e. .zcreased morralicy
occurred).

(2). CFL? mice received z=rmethrin in the diet
for 92 weeks at dcses of 0O, 12, 530 and 250 mg/kg/day
(approx. 67, 333 and 1667 ppm, respectively). A sign:i-
ficant (p<0.01) positive trenc for lung tumors
(primarily adenomas) occurred :a female mice (3/96 or
33 at O ppm; 5/71 or 7% at lcw dcse: 7/74 or 9% at
mid dose; and 15/74 or 20% az aigh dcse). The
increase incidence at the hig:h dose level was also
significant (p<0.01). 1In adc:i:icn, alveolar epithelial
metaplasia occurred at the hiza dose level in females.
No compound-related tumors occured in males. The
highest dose level tested 'in :zis :<udy appeared to
approximate a MTD level in fezales [i.e. metaplasia
and tumors of the lung occurrei)}, but not in males
{i.e. no remarkable toxicity zccurred in males]).

(3). ICI Swiss mice (Alderley 2ark stock) receiwved
permethrin for 23 months at dcses 5f 0, 250 10060 and
2500 ppm. There were increasss in lung adenomas in
males (10 in controls vs. 17 z2: high dose) and Zfemales
(11 in controls vs. 15 at higz dose) but neither
denominators for the dcse grocugs nor statistical
analyses of the data were prowi.ded. It could not Le
concluded whether any of tne :ncreases were compound
related. The highest dose levsls tested in this
study did not appear to approxiznate a MTD level. The
only changes seen at that dose were confined to the
liver (i.e. increased liver weight, nepatocyte
ecsinopnilia, ennhanced nicrcsczmal enzyme activizys
anl increased smootn endoplaszic rericulum content;,
and these changes may be relatz2d :z zhe metabolism 2
the compound.
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In summary, permethrin prcauced statistically
significant increases in iung tumors (adenomas) in
female mice in two studies in which the highest dose
level tested appeared to approximate a MTD level. 1In
a third study, the chemical produced only slight
increases in lung adenomas in male and female mice at
the highest dose level tested, but this dose did nct
approximate a MTD level in this study. The Commictee
noted that the lung tumors described above for
permetnrin in female mice were similar to those
produced by cypermethrin in female mice (see Section
D.1. above). The Committse also noted that Permetaric
has not yet undergone a Peer Review weignt-of-the-
‘evidence determination for issues such as oncogenesis
and MTD evaluation. ’

weight of Evidence Considerations:

. The Committee considered the following facts regarding

‘" the toxicology data on Cyperzethrin to be of importance

in a weight of the evidence determination of oncogenic
potential.

1. Administration of Cypermetnrin in the diet of female
SPF Swiss mice for 101 weeks at concentrations of O,
100, 400 and 1600 ppm was associated with statistically
significant positive dose - relaced trends for lung
adenomas/carcinomas combined, and for lung adencaas
per se. 1In addition, the elevated incidences of lung
adenomas/carcinomas combined, and of lung adenomas

er se, prodvced by the highest dose level of
ypermethrin in treated fzmale nice (i.e. 1600 ppa.
were also significantly elevated when compared tO
control female rates by the Fisher Exact test. The
1600 ppm dose level of cypermethrin was considered to
approximate a MTD level in female mice.

2. The elevated incidences cf lung adenomas/carcincmas
combined (14/61 or 22.9%) and adenomas per se (14/61
or 22.9%3) associated with the administration of the
1600 ppm dose of cypermetarin in female mice were
above the historical control incidences of lung
adenomas/carcinomas combined (range of 0 to 15.7%)
and adenomas §3£ se (rance of 0% to 15.7%) observed
in recent studies conducted by the registrant (ICI
Laboratories) in the same strain of female mice.

3. There was no evidence for the occurrence of nonnecplas:iic
changes in the lungs of treated female mice, ané no
evidence for a progressica of benign tumors to zalignaacy.
The only individual lung zumor type that was signifi-
cantly increased in treatsd female mice at tne highes:
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dose level tested was the adencma; lung carcinonas

were not increased at 1600 ppm of Cypermethrin (sse
Table 1). 1In fact, more carcinomas were observed in
control than in treated female mice (Table 1).

There was no reduction in the latency period for che
time-to~tumor (i.e. lung adenomas) appearance in female
mice.

Cypermethrin was nct oncogenic when administered in

the diet of male SPFF Swiss mice for 97 weeks at »
concentrations of 0, 100, 400 and 1,600 ppm. The 1600
ppm dose level was considered to approximate a MID
level in male mice

Cypermethrin was nct oncogenic when administered in

the diet of female and male SPF Wistar rats for 2

years at concentrations of 0, 20, 150 and 1,500 com.

The 1,500 ppm dose level was considered to approximate

a MTD level in both sexes of rats. (A similar result

was obtained in another 2 year study in Wistar rats

of both sexes using dietary levels of O to 1000 ppm
Cypermethrin, but this study was considered to be limited
because only 24 animals/sex were scheduled to receive

the test chemical for the full 2 year dosing pericd).

The metabolism of Cypermethrin was tested in mice,

rats and dogs and was found to be similar in all 3
species. The plasma T 1/2 values after oral dosing
were relatively short (3 to 5 hours), and the chemical
was rapidly metabolized and excreted in urine bu:
excreted essentially unchanged in feces. Two findings
of interest to the Committee were: (1) the compcund
was not shown to be localized to any unusual extent in
lung tissue or to be excreted to any significant

extent by the respiratory route; and (2) the majcr
urinary metabolites of Cypermethrin (i.e. dichlorovinyl
cyclopropane carboxylate, 3 phenoxybenzoic acid, and
conjugates of the parent compound and the 3-phenoxy-
moiety) are similar to those produced by the structurally
- related analogue, Permethrin.

The structural congener, Permethrin, has been rerorted
to be associated withr lung adenomas in females (zut
not in male) CRCD-1 and CFLP mice at doses approxi-
mating the MTD level. However, the Committee has not
yet performed a weight of the evidence evaluaticn of
tne data on Permethrin.

No evidence for a autagenic effect of Cypermethrin
was found in six shcrt term genetic toxicity tests
(see section E.3. for details).

4.
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10. No evidence for a teratogenic effect of Cyperzethrin
was found in rats and rabbits at doses up to 70 and
30 mg/Rg, respectively. No adverse reproductive
effects were seen in a pair of 3-generation studies
in rats at doses ranging from 500 to 750 ppa-

Classification of Oncogenic Potential:

The Committee concluded that the data avaiiazle four
Cypermethrin provide limited evidence of oncogenicity for
the chemical in female mice. According to EPA Guidelines
for Carcinogen Kisk Assessment (CFR September 24, 1986),
the Committee classified Cypermethrin as a Category
C_oncogen (possible human carcinogen with limited evidence
of carcinogenicity in animals). That is, Cypermethrin
produced benign lung adenomas (reflected as an increase
in both adenomas, and adenomas/carcinomas combined) at
the highest dose level tested in only one sex and species
of animal (female mice). Although the observed izcrease
in lung adenomas exceeded historical control values for
similar tumors by a small margin, the Committee did not
consider the finding to be of major import for several
reasons. These included the facts that lung adencmas are
tumors of relatively common occurrence in mice, they
did not show progression to carcinomas, they did not
occur with a reduced latency, they did not appear in male
mice or in rats of either sex even though MTD levels of
Cypermethrin were tested, and the compound itself was not
mutagenic. Although some preliminary data was available
to the Committee indicating that a structurally similar
chemical, Permethrin, also causes lung tumors in Zemale
mice, this information has not yet been fully evaluate?
by the Committee.

In summary, the Committee categorized Cypermethrin
as a weak Category C oncogen. The evidence (ccmacn tumor,
one species, one s:x, no increase in the proporticn of
malignant tumors or decrease in the time to tumor
occurrence, and lack of mutagenic activity) was zct
considered strong enough to warrant a quantitative
estimation of human risk.

10/20/87 sp
rew:11/23/87 sp
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SUBJECT: Second Peer-Review on Cypermernrin

FROM: Reto Engler, Chief
: se2 :ncific Mission Support Staff
Toxicology Branch/HED (T5-769)

Tou: Addressees

Attached is a package for your review conceraing Cypermethrin.
Tn1s chemical was previously review (May 1, 1986). In order
to refresh your mezory we are also 1nclud1ng a summary and
assessment on Cypermethrin contained in the original package.

) A meeting to discuss the weight-of- ~the~evidence on Cymerﬂetnr;u
is scheduled for Wednesday, July 22, 1987, at 1lu:3u AM in
pr. Farber's office (Rm. 821 CM-2)}.

Attachment
ADDRESSEEg

T. Parber

W. Burnam

E. Rinde

J. Hauswirth
J« Quest

L. Kasza

R. Levy

J. Doherty
E. Budd

A. Kocialski
B. Fisher

R. Beliles
D. Beal

A. Barton

D. Barnes
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OFFICE OF
PESTICIDES AND TOXIC SUBSTANCES
MEMORANDUM
SUBJECT: Cypermethrin: Peer Review Meeting II.
TOX CHEM No. 271DD
PALi > 7
FRCM: John Doherty fli&ﬁg> ﬂ y 3 1’78
Toxicology Bfanch
Hazard Evaludtion Division (TS$-769)
TO: Reto Engler
Chief, Mission Support Staff
Toxicology Branch
Hazard Evaluation Division (TS-769)
THRU: Edwin Budd A
Section Head : g\
Toxicology Branch Z1

Hazard'Evaluation Division (TS-769)

A. Background Information.

In response to tie reguests made at Peer Revievw Meeting I
for cypermethrin, the following topics have been reevaluated
and additional historical control data have been submitted 5y
the ICI Corporation. ’

~J
[}

~I

1. Discussion of the Maximum Tolerated Dose (MTD) in the
rat chronic feeding/oncogenicity study.

2. Discussion of the MTD in the mouse oncogenicity study

3. Heurotoxicity in the multi-generation reproduction
study.

-
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4. Historical control data for the Alderley Parkx mouse
{(strain Alpk/AP).

5. Non-neoplastic pathology in mouse lung in the mouse
oncogenicity study (Alderley Park strain).

6. Pathological findings in the rat lung in the rat
oncogenicity study (Wistar strain). y

7. Revised statistical assessment of lung tumor Zata 7 2 AR
Ay

@

in the mouse oncogenicity study. 3:;+'¥“V
.. Items 1-6 are discussed on the following pages. The 3#:C*Q

report from the statistical work group (item 7) is being pre?
pared separately by the biostatistics team of TB. As <f
April 29, 1987, this report has not been completed.

B. Summary of information pertinent to the oncogenic cizssi-
fication of cypermethrin.

The fqllowing overview should assist the review committes
in its clas%ﬁication of cypermethrin.

i. Implicating factors:

Cypermethrln has been demonstrated tc statistically
51gn151cant1y increase the frequency of bLonchloalvecLogen1~
tumors in the lungs of female mice. The increase in frequenczy;
of lung tumors occurs at but not in excess of the MTT.

Cypermethrin is structurally related to pprmetn"~
which also has been Jemonstrated to be associated with 1n—
creased incidences of the same type of 1ung tumor in
female mice.

ii. Mitigating Factors

No other oncogenic response in another organ in famala
mize, in male mice or in rats has been recognized. The
rat studies were determined to havée heen studied at Zose
levels which included the MTD.

In the mouse oncogenicity study, the increase in zumors
in females occurred at a relatively high dose level "229%
mg/kg/day). At Jower dose levels whica werz below ths MTZ,
no increase in lung tumors was noted.
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~The tumor type (bronchicalveologenic adenoma) is a
common tumor type in female mice occurring at a frequency of
about 10% in untreated control mice. At the highest test
dose level, the increase in tumors presumably caused by
cypermethrin was 20% frequency.

Although this type of tumor is common in mice, it is rarcz
in humans. G : : -

- There was no increase in malignancy (none of the tumors
in the high dose group were malignant) or a decrease in
latency. There were no test chemical related increases in
lesions that were considered possibly pre-neoplastic {such as
hyperplasias) or non-neoplastic in the lung.

- TB does not consider that cypermethrin has been demonstratedq
to. be mutagenic.

1. Discussion of the Maximum Tolerated Dose (MTD) in the
rat chronic feeding/oncogenicity study.

In the rat 90 day subchronic study (ICI Report #CTL/
P/327, Jan 1980), rats were dosed with 0, 75, 150 or 1500
ppm of cypermethrin. The test rats in the group receiving
1500 ppm initially showed a slower weight gain and correspond-
ingly less food consumption. After the first three weeks
on their test diets, these rats gained weight at the same
rate as the controls. The final weights of both the male
and Female in the high dose groups were depressed.

The liver of the rats dosed with both 150 ppm (males
only) and 1500 ppm (males and females) showed proliferation
of hepatic smooth endoplasmic reticulum and increased hepatic
aminopyrene demethylase activity. These changes were con-
sidered by both the testing laboratory and TB to be adaptive
responses to cypermethrin and not true toxic responses.

TB considers that the MTD was reached in the highest
test dose level in the 1982 rat study (ICI Study #CTL/P/8669
June, 1982). 1In this study, Wistar rats were dosed with
either 0,0 (two control groups), 20, 150, or 1500 ppm ci
cypermethrin (cis/trans ratio of 55:45). The significant
effects noted in the high dose test group were decreased
body weight gain in males (-12%) and females (-18% to -20%).
Body weight depressions in the mid dose group females were
4-5% below control groups.




~

~

. The high dose test group females had increased ~° ¢
weight at 52 weeks but not at termination. Ho other . up
had increased liver weight. Smooth endoplasmic prolicer=t-: .=
was also evident in the high dose group in both sexes ‘:.i1c¢n
was most evident at 52 weeks but also present at 104 weeks.
The mid dose group females were also reported as having a

537707

slight increase in smooth endoplasmic reticulum at termination.

The liver of the rats in the high dose” ,roup also
had elevated levels of aminopyrine-N-demethylase activity
at both 52 and 104 weeks. This enzyme was not reported as
being elevated in the other test dose groups.

Both the increase in liver weight and aninopyrine-N-
demethylase are considered to be adaptive responses to
cypermethrin rather than true toxic responses.

'No other symptoms of sufficient magnitude were noted
to indicate that the high dose was in excess of the MTD.
Refer to body weight gain tables attached.

Jverall, the depressions in body weight gain noted in
this study indicate that cypermethrin was studied at a dose
level that was at but not in excess of the MTD.

There were no indications that cypermethrin was related
to induction of either neoplastic or non-neoplastic ilesions '~
in the lung. Summary tables for the non-neoplastic and neo-
plastc findings in this study are attached.

2. Discussion of the MTD in the mouse oncogenicity study.

The protocol for the mouse oncogenicity study (ICI
Study #CTL/P/687 June, 1982) states that "the dose levels
were based on the results of a preliminary 28 day feeding
study in the mouse together with our general knowledge of
pyrethroid toxicology”.

The 28 day preliminary study data were not reviewed
by TB. A 28 day preliminary study is considered by TB to
be of too short a duration to adequately assess for predicting
the MTD. A 90 day study is more suitable.

~ Thus, the relationship of the highest test dose level
to the MTD is best judged by review of the toxicity response
noted in the definitive oncogenicity study.




In the definitive study depression in body weight
gains were the only outstanding systemic response to cyper-
methrin noted (except for lung tumors).

Inspection of TABLE 8 (males) and TABLE 9 (females)
attached indicates that in males body weight gains were stat-
istically significantly depressed chiefly during the first
eleven weeks of the study. The difference reached statistical
significance only occasionally afterwards although there
was a constant weight difference {decrease) between the
high dose group and the controls until termination of the
study. During the first 11 weeks depressions in body weight
reached -23% (wecek 1) and to 7 to 10% during weeks 2-11.
Afterwards the difference between the controls and the high
dose groups was between 5-10% and at weeks 80 to 96 the
dlfference was 12-14%.

Similarly among the females, statistically significant
increases were aoted most frequently during the first 13 weeks
of the study and only occasionally thereafter. At week 1, bndy
weight for the high dose group was -18% below the controls.

At other times the body weight was between -3 and up to -163%
lower. At 100 weeks (termination) the nigh dcse group was
15% lower than the controls.

The low and mid dose groups were essentially similar
to the controls with some occasional and 1ncon515tent
differences noted.

In conclusion, the increased incidences in lung tumors

in the high dose ta2st groups are thus associated with a
dose level that is at but not in excess of the MTD.

3. Neurotoxicity in the multi-generation renroduction studv.

There are two multi-generation reproduction studies
available. 1In the first study (Shell Toxicology Laboratory,
Study No. TLGR 0188.78, Feb. 1979), cypermethrin was studied
at 0, 10, 100, znd 500 ppr. ilo obvious effects indicative
of neurotoxicity were reported based on either behavioral
responses or the limited amount of histopathology presented.

In the second study (ICI/CTL, Study No. CTL/P/683, 1982)
cypermethrin was tested at dose levels of 0, 50, 150 and
750 -ppm. The high dose test group was originally startad
at 1000 ppm, but due to evidence of neurotoxicity: (increased
sensitivity to sound, ataxia and high stepping gait, and
possibly one dezth), the test level was reduced to 750 ppn.
Lowering the dosage level to 750 ppm eliminated the sigas »f
neurotoxicity apparently induced by cypermethrin.

Ut
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Comments. The observation of neurotoxicity as reported
in this study at the dose level of 1000 ppm is not consistent
w.th other studies particularly the rat subchronic and chr aic
feeding studies. The rat chronic feeding study was started
at 1000 ppm but after 3-6 weeks of feeding at this level
with only six male rats displaying clinicait signs associatzd
~#ith pyrethroid toxicity during the first week of dosing,
the ‘dose level was raised to 1500 ppm.

The diffsrences may be in the ratio of c¢cis and trans
isomers and in the individual lots used for each study. The
cis isomer of cypermethrin and pyrethroids in general is
recognized as being more toxic to nerve preparations than the
trans isomer. The study reports, however, indicate that the.
gl§7trans ratios and the purity percentages were similar for
both the chronic feeding study and the multi-generation study
showing the neurotoxicity effects. Since the purity was re-
ported at <95%, there may have been a contaminant present in
the lots used for the multi-generation study but not the
chronic feeding study.

Both the multi-generation study and the chronic feeding
study utilized the same strain of Wistar rat. The strain
of rat utilized for the 90 day study was not described as a
Wistar but as an Alderley Park strain. Overall species diff-
erences would not explain the neurotoxicity.

_Lastly, it is possible that the neurotoxicity noted w#as
related to the age of the test animals. Recently presented
data (Sheets, Crofton and Reiter, SOT Aannual Meeting, 1937}
indica . that the type II1 pyrethrcids (to which cypermethrin
belong are more toxic to younger rats {weanlings) than
they are to adult rats.

Overall T8 has no satisfactoryvexplanation for the
neurotoxicity »eing noted in the multi-generation reproductinn
study but not in the chronic feeding/oncogenicity study.

4. Historical control data for the Alderley Park mouse (strain
Alpk/AP).

Information on the incidence of potential preneoplastic
and neonplastic lesions in the lung for the Alderley Park strain
~f mouse are zttached. The data were derived from seven
studies conductad between 1975 and 1985. Five of the mous:
studies were hy the dietary rvoute. One study each was Dy the
inhalational and by skin painting. The identities of the t:s-
chemicals used for these studies were not provided. All of
the ctudies except nne were conducted at the ICI Laboratory.

W
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The other study was conducted at Life Science Research
facilities (England).

The average frequency {(as percent of mice on study, o
adjusted for mice at risk) for developnent of lung tumors
in females for the 34 data sets (including mice that wers dosz:
Jith test chemicals) was determined to be 19,9 +/~-6. For
females that were in the control groups only, the average was
determined to be 10.2 +/-4.9.

In the cypermetnrin high dose test group, the corrasgoni~
ing frequency was 203% and the frequencies for the two coatr>l.
lo# and mid dose groups were 7.2, 10.0, 8.6 and 11.4 percent.
Thus, the high “ose qroup in the cypermetirin study was twizsz
the histarical control value.

In only a single study (study B) were the response
frequencies in the range of 20% or greater. In study 3, th=
nid dose group had a frequency of 20.3% and the high dose
qgroup was 30.5%. Since the contral frequencies for this
study were 15.3% and 8.5%, the increased frequency in the
nigh dos2 group suggests a test chemical related effact.

TB concludes that the 20% frequency of lung tumors nac
among females in the high dose test group for the cyperweth
study is in excess of the expected cange when compared »itT
the histnrical control data submitted.

= -
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5. Non-neoplastic pathology in mcuse lung in the mouse:cncc—
genicity study (Alderley Park strain).

The study reports contained tabulated data na aon-
nenplastic pathology for the terninal <ill and one year
teria sacrifice mice only (copies of summary tables att
T8 perused the individual z2nimal sathology sheets to as
Znr the presence of non-neoplastic lesions in the mics

died or w2re sacrificed moribund Zuring the in-life ph
the study.
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Overall there were few# incidences of
lesinns that were considered to be truly
neing preneoplastic lesions. Thz non-n2co
consisted of nccasional and sporzdic findi
lesions suca as congestion, focal {and otherwise) alvaenizc
macrophaqge oroliferation, paeumcnitis, aad several >ther
t/pes of singular o2r infrequent *2-3 pccasiens) incidencsas,
none nf whnich showed 3 dosz resp:ase relztidnship o th=
sresence <f cypermethrin in the Il2t.
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inn, rhere was no evidence 2f increases i
s3yciated Jith cypermethrin in the

Thers wer:z no indicatinas of tncreased incidences of
eithzr nenplastic or asnnesplastic lesions seing associatesd
increasad levals »f cyoermethrin in the dier in the rat
chrordic fzeding nncngenlcity study (ICI Repoct 3CTL/P/663
Jine 1982. Refer to copiec of the iacidences reports
attached. :

also no iaiicatinns of test chemical
r neonplastic lasions in the Shell

3dy.  The summary tables are not
iqcluded hace bHacause the ITI study Jas conducted at highar
dnse Lewels z2nd included more rost aninals per deose lawzl
aad is coasidered a more -efinitivze study.]

[¥inte: There Jsere
ralatad aona-nenplastic

)
Research Laboratnries St

Attachments *

1. 3ady weijat gain tables £or the rat chrzaic f22ding/
sncogenicity study.
2. 3zdy weighr galn tables for the munse 3ntogenlIity Shtid..

7, Higtscical mantenl daka for taz Aldecley Park Strain
n% iz "I 3unmission CTL/P/1414 Jdacsi suqgqust 13, 1322 .

S. Iimmarys LE aeoplasticand asn-dzoplastiz findings in nne
s3% ronle fzeding/cacogenicicg study.
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MEMORANDUM
SUBJECT: Cypermethrins H:istorical control data for the
mouse oncogenicity study.

TOX CHEM No. 271DD

FROM: John Doherty
Toxicnlogy Branch .
Hazard Evaluation Dirision (TS5-769)

TO: Richard Levy, Leader
Biostatistics Tean
4ission Suppnrt 3taff
Toxicnlogy Branch
Hazard Evaluation Division (T3-~769)

THRU: 2dwin R. 3udd
Saction Head
Toxicology Branch
Hazard Evaluatioa Division (T5-~769)

THRU: William 3Iarnam
Deputy Branch Chief
Tnxicology Branch
Hazard Evaluatina Division (T5-769)

Attached is a report from the ICI Corporation summarizing
the historical control data from several studies on the incidences
of lung neoplasms. This information is relevant to the statis-
tical assessment of cypermethrin.

As per the suggestion of Mr. Burnam, the report is being
forwarded to you for inclusion in the revised statistical
assaessment of increased lung tumor incidences in the cypermethrin
mouse oncogenicity study. It is our understanding that models
for statistical evaliation currently in use within Toxicology
Branch incorporate historical control data in the overall
assessment.
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DFFICE OF
PESTICIDET ANO TOXIC SUBSTANCED

MEMORANDUM

SUBJECT: Cypermethrin: Historical control data for the
mouse oncogenicity study.

TOX CHEM No. 271DD

NS
FROM: John Doherty //W—‘S/déﬂ% 3/26/87

Toxicology Be€gnch
Hazard Evaluation Division (TS5-769)

TO: Richard Levy, Leader
Biostatistics Team
Mission Support Staff
Toxicelogy Branch
Hazard Evaluat:ion Divisio. (TS~769)

THRU: Edwin R. Budd
Section Head ‘ p}\%‘\
Toxicology Branch = ey
Hazard Evaluation Division (TS-769)

THRU: William Burnam
Deputy Branch Chief L// :
Toxicology Branch 414?7
Hazard Evaluation Division (TS-769

Attached is a report from the ICI Corporation stmmarizing
the historical control data from several studies on the incidences
of lung neoplasms. This information is relevant to the statis~-
rical assessment of cypermethrin.

As per the suggestion of Mr. Burnam, the report is being
forwarded to you for inclusion in the revised statistical
assessment of increased lung tumor incidences in the cypermethrin
mouse oncogenicity study. It is our understanding tizat models
for statistical evaluation currently in use within Toxicology
Branch incorporate Listorical control data in the overall
assessment.
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ot

FFICE OF

J U N 1 1 1987 PESTICIDES Aono TOXIC SUBSTAMCES

MEMORANDUM

SUBJECT: Cypermethrin, Mouse Study Females Qualitative Risk
Assessment - Reevaluation With Historical Controls

Caswell No. 271DD

FROM: Bernice Fisher, Biostatistician #. 8.Zokev
Scientific Support Staft 4¢uﬁu~' L/ir/P7
Toxicology Branch
Hazard Evaluation Division (T5-769C)

TO: John Doherty Ph.D,

Section II, Toxicology Branch
Hazard Evaluation Division (TS~769C)

THRU: Richard Levy, M.P.H., Leader - onstatlst;Clan Team
Scientific Mission Support Staff b;_j
Toxicology Branch
Hazard Evaluation Division (TS-769C) ;

L-N-T7

and

Reto Engler, Ph.D., Chief

Scientific Mission Support Staff éz:<”’
Toxicology Branch L./é / (t / ((

Hazard Evaluation Division (TS-769C)

Background

A long-term feeding study, 97 weeks for males and 101
weeks for females, consisting of five groups of 70 male and
70 female, Swiss strain mice, was conducted by ICI Ce.itral
Toxicology Laboratory (June 1982). The administered dose
levels of cypermethrin were 0 (2 concurrent controls), 100,
400, and 1600 ppm. From the study group, 8 to 10 animals
were selected for an interim sacrifice at 52 weeks.
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At tne suggestion of Dr. Dokerty, survival and the lung
neoplasms {(carcinomas and/or adeaomas), in female mice, were
used for rhe qualitative reevaluation of cypermethirin. In
addition, Dr. Doherty submitted historical control data {see
attachment) from seven studies. However, only five out of the
group were pertinent, since in the other two, a dietary route
of administering cypermethrin, was not used.

Data hnalysis

The two concurrent control croups of female mice were
combined because they had similar survival patterns (tested by
the Thomas, Breslow and Gart computer program):and no significant
difference in the lung tumor rates {(Fisher's Exact test).

Survival in the female mice #as not significantly impaired
with increasing doses of cypermetirin (Thomas, Breslow and Gart
computer program). See table 1. iar survival summary.

The Cochran-Armitage test feor trend was used on the observec
lung tumor data and on a Tarone (1982) modification of the concur-
rent control data (table z). The modified data adjusts the concur-
rent control based on historical control data. In both cases, the
results indicated that there was 3 significant (p < .0l) increase
in tumor rates with increasing doses of c¢ypermethrin. This
outcome occurred both for the carcinona and/or adenoma groups N
and the adenoma alone data set. Since there were only three ’
carcinomas (two in the controls aad one in the mid-dose group),
the adenoma data qroup had the greater weight in determining
the significant trend or tumors with dose increments of
cypermethrin.

In the pairwise comparisons, only the high (1600 ppm)
dose groups versus the controls, evaluated by Fisher's Exact
test, produced significant differsnces. For carcinoma and/or
adenoma group, p = .013 (raw data) and p=.016 (modified data);
and for the adenoma only group, p = .005 (raw data) and
p=.004 (modified data). See Table 2 for details. The modified
data made little difference in the trend test or the Fisher
exact test. '

Attachment




Cypermethrin

Table 1. Cypermethrin, Mouse Study - Females
Mortality Rates+

Dcse Weeks

ppm  0-51  52-533 53-78  79-99 100-102  Totalb

0o 17/139 0/18 '29/104 51/75 6/24 105/121 (87)
100 14/70 0/10 19/50 19/31 1/12 49/60 (82)
400 10/70 0/19 15/50 22/35 1/13 48/60 (80)

1600 13/70 0/11 13/46 25/33 1/8 52/59 (88)

+ Number of Deaths/Number of Animals Alive at Beginning
of Time Period

a Interim Planned Kill - weeks 52 and 53

b pxcludes Interim Planned Kills

- 8y




Taple 2. Cypermethrin, Mouse Study - Females
Lung Tumor Rates+ and
Cochran~Armitage Trend Test and Fisher
Exact Test Results

A. Lung Tumor Rates™
{Carcinoma and/or Adenoma)

Dose Weeks
: Tarone

ppm 464~78 79-99 100-102 .. Total Modified

0 4/52 5/51 3/24 1271279 (9)** 16/156 (1lg)**
100 1/33 3/19 2/12 6/64 (9) 6/64 (9)
490 3/29 5/22 0/13 8/64 (13) 8/64 (13)
1600 3/28 7/25 4/8 l4/61 (23)* 14/61 (23;3;*

B. Lung Tumor Rates+
(Adenomas only)
Dose Weeks
Tarone
ppm 46-784 79-99 100-102 Total Modified
0 3/52 4/51 3/24 1071270 (8)** 13/157 (8)=*

100 1/33 3/19 2/12 6/64 (9) 6/6<« (9)
400 2/29 5/22 0/13 7/64 (11) 7/64 (11}
16400 3/28 7/25 4/8 14/61 (23)** 14,61 (23 **

* Number of Tumor-Bearing Animals/Number of Animals Examined

() percent ‘

4 aAppearance of first tumor (week 46 - adenomas) v

b Excludes animais that were examined, but died before the
appearance of the firs- tu.or in the study

Note: The bove t: 2 int :rva.s are for display .nly.
Si. 1ificance of Trend Analysis denoted at Control.

Signficance of pairwise comparison with control
denoted at DNose level.

* p < .05

** p < .01
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MEMORANDUM

SUBJECT:
FROM:
TO:
THRU:

THRU:

FIATE S LD BT YUMo eSTAN L

Cypermethrin: Historical control data for the
mouse oncogenicity study.

TOX CHEM No. 271DD
Slisbdiatod

John Doherty /Wé/oé“% 3/26/87

Toxicology B#anch
Hazard Evaluation Division (TS-~769)

Richard Levy, Leader

Biostatistics Team

Mission Support Staff

Toxicology Branch

Hazard Evaluation Division (T5-769)

Edwin R. Budd ¢
Section Head _ @\é\ :

e

Toxicology Branch
Hazard Evaluation Division (TS-769)

Willi»m Burnam
Deputv Branch Chief ,
Toxicology Branch 1497
Hazard Evaluation Division (TS-769

Attached is a report from the ICI Corporation summarizing
the historical control data from several studies on the incidences
of lung neoplasms. This information is relevant to the statis- '
tical assessment of cypermethrin.

As per the suggestion of Mr. Burnam, the report is being
forwarded to you for inclusion in the revised statistical

assessment

of increased lung tumor incidences in the cypermethrin

mouse oncogenicity study. It is our understanding that models
for statistical evaluation currently in use within Toxicology
Branch incorporate historical control data in the overall

assessment.
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mxnlmum“
maximum

Applicators -
typicdl case - 08 b LA % 107D
minimum 9.2 3.9 %1079
maximum 1.9 3.7 x 1079

| :

Total Ground(l) ; i ,

 typical case 1o 8090 | 8.2z 1073
minimum 8.5 1.7 x 1074
maximum 2001.9 i 3.9 x 1072

(1) Assuming applicators working from tractors do their own
aixing and loadi..g.

Calculation of QO1* (Multl-stage and One=#it Mode’s)

01* values were calculated uctilizing tne mu’“*-s age and
one-hit models, based cn incidence datca Zsr lurg Lumors from zhe

ICI-1982 mouse oncogenic study on cypermezarin., The dietary

dosage levels in this study 11 ocm owers =d}u5uéd 2o dosage levels

in ng/<g/dav by dividing by 7 and then &tz human sguivalants v
use of a surface area adjustment 2asad or a 5J <g ~uman weighz
and a2 30 gm mcuse weight. The 7:™ £or zhs mul:i-stage model
(low-cdocse only) was 0.019. The 1" Zz2r z2e cne-niz medel (all
doses) was J.)13.

nh e
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fotton Field Workers ..

Aerial Application
Mixers/Loaders
typical case
minimum
maximum

Pilots

typical case
minimum
maximum

WG
- * -
O

Ground Application

Mixers/Loaders
typical case 8.2 x\lO‘?
minimum 1.6 x 107>
o . _‘7
maximum 3.9 x 107+
Applicators _
typical case ! 1.8 x 1072 3.2 Bt
minimum i 3,9 x 1973 .4 x 1978 7.0 x 137¢
maximum f 3.7 x 1073 =0 % 1377 5.7 x 137
Total Ground - ; !
Tyzical case 3.2 x 237= a5 X 13T 2e3 % LT
Ainizum SAPREAR SRR .2 x 1GT3 3.1 oL ITE
= ‘-‘ - " - -~ . -
maximum 3.3 % LiT- £+ x 107 TV S
- 114
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stu&y'showed inc ased .nc*dences of tenig: veologenic
tumors in the females *ar‘zcularly in the n;ah dose test
group and that there were guestions concerning the NOEL for
the l-year dog feeding s*"dv.f In order &tz help :esalve
problems concerning the cn f : : t

- in mice, TB requested :-a: =zhe registrant osrevare a

slides from the lung 2=d liver of the mice which were

at the interim kill and +2 orovide historical control

for malignant lymphoresicular tumors for =he sirain of mause
used. TB also regquestad -hat a stucdy ve conducted with dogs
to ascertain if the sizus of gastrointestinal disturbance

(passing of liquid stocls and 7omiting) resul-2d from a direcs

local effect of the cv*e*me arin or from an 2ffect mediated
through the central anc,sr peripheral nerwvous system.

The registrant has provi ided the addisional lung and liver
histopathology data, zicnal historical control data for
lung tumors, and his crical zontrol 3ata for malignant lymph-
oreticular tumors. This infsrmaticn is raviswed Telow.

not 0
zime and

, acwever, o

g study {see

The registrant has =
conduct the additional’l 2
the: subject petition, =he
accept 1 mg/kg/day as =ze ICIL for zhe 1=
comments. Delow).

<
-
<

-
<
<
-

£ e
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: ; 19 ‘c. N -
that ICI has not yet deaided to do this study, andsthat “for
the present time and the subject petition, we are prepared to
accept 1 mg/kg/day as the NOEL for the l-year dog stu&y.f

The letter also statea that ICI does not believe t
increased incidence of fluid feces in the 5 and 15 ng/
groups is of toxicclogical significance, because 5f the
absence of any histopathological changes in the alimentary
tract or adverse consequences on general health. TB's position
is that the increased incidences of fluid feces may be an
adverse response which need not be ac':f:mnpam.ts,vq Zv nistopatho-
logical changes.

Thus, the NOEL for the dog study (CTL/P/703, July 6,
1982) is assigned as 1.0 mg/kg/day.




.ihcﬁlude the ir

Malignantﬁ“g

Control 7 1l ‘ . 12 (11) 17.1
Control -~ 2 170 13 ~18.6 10 (9) 14.3
100 79 11 (10)* 15.7 16 - 22.9
400 pt 70§ 11 (10) 15.7 i3 .412) 18.5
1600 pom 70 5 (4) 7.1 14 (13) 20.0

*Phe number in parentheses is the osriginal. Find-qq“based'
on all mice except those In the interim sacrifice.
**Note-there were only 69 female mice examined.

The overall result including the mice in the iqterim

sacrifice is that there is no esvidence of an oncogenic response
of cypermethrin in mouse liver in this study. ; o

There were 10 additional zenign zlveolocen ¢ zumers :aund
in the lunads of the mice in tAe intezim sacri:ice. 3even of
these were in the male groups and 3 weres ‘in the female groups.
The following table illustrates the Zreguency of lang tumors
including the mice sacrificed ZIor the interim xill.

'w‘
P-r‘
i




'*neoplasms in the femalé high dose test group. Because two of
the three neoplasms found in the female 4roups were in the

control groups, the data in the supolement de uot provxde a
basis that there is an earlier onset of dovolopment af the

tumors in the female mouse lungs.

‘ Kxcxascopic examination of the aice sa¢*z£iced at: tﬁe
1nterim kill also revealed that there wers 3 mice Wwhich had
‘horetlcular tumors. Among zhe males, two were
‘ tWo wWere in the high dose test
group. Amonq the females, -here w2s one aouse. affected in
the control groups and one in the _ow dose group and two mice
were affected in the high dose tes:z group. Combining the
results of the interim sacrifice with the results from the
other mice on the study shows thar theres were 29(28); 25(24),
29, 17, and 26(24) males and 45(44), 35, 35(35), 33, and ;
37(35) females affected for the centrol srcups, low, mld, and
high dose test groups. The number In (; 15 zhe data nct
including the interim sacrifice. There :s no evidence that
the malignant lymphoreticular tumocrs were :induced by the
test material. Note: There were zbout 73 mice per group
for all groups.




~ mic : : ‘ansec,aﬁ
this condition or caused an increase in t%e deqree of L
malignancy, nor was there any relationship between aice naving
lung tumors and maliqnant ljmphorﬂt‘cular umors.~

Because malignant lymphorez :calar “umcrs ar» ccmmon ‘
mice, the impact of this condi:tion is not cﬂnsxﬂerad tc ze
icient to compromise the Lntarnretac-an of =zne L
Xasza, Toxicology Branch staff pathologist, soncurs wi=h zai
conclusion.

Two articles from the literature were srasented zp furzher
document historical control daza for lung nesplasms and &o
malignant lymphoreticular tumor condition. These arzicles
can be found in EPA Acc. No, 072204.

Sher, S.P.

Tumors in ”ontrol Hamsters, Rats, and
“Tabulation. :

Dated March 1982 ;

CRC Critical Reviews in Toxicolcey

Sher, S$.7.

Review Article: Tumors ia ZTzontrsl “ice: i-avasura 19
Tabulation. 1t
Toxicol. Appl. Pharmacol, I9:337-223 - 374 :
s Y ‘\ = A
A Z\ i ~amT
i - s
/ ""‘.;‘:: - Tia [ S ‘:"‘ “
sonn Tenerey 5
T3%133.3C7 Iranes
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UNITED CTATES ENV!RONMENTP:L PROTECTION AGENCY 0 07 70 y
: WASHINGTON, D.C. 20460 -

the technical cypermethrin.
According to information provided by the ICI Americas
Inc., the levels of the nitrosamines (chemical structures [
n the technical cypeqmwthringrange from§
_The range for the several CYMBUSH prod
nitrosamines. A sample of DEMON WP had t
The company also indicated
parations of cypermethrin contained

chat oertain earlier pre
f the ranges indicated ahove.

nitrosamines in excess ©

The company (ICI) has ipdicated that future production
ermathrin will be made with
of nitrosamines so that technice cypermethrin
"contain considerably less than 0.5 ppm of the contaminant,

.

Recommendations:
- A ———

is not concerned at this time

Toxicoleagy Branch (TR)
less than 1 ppm in the

with nitrosamine contamination of




DEMON® ‘ .
File Symhol 10182-TR
DEMON® WP *

EUP No. 10182~EUP-GE

John Dr nohe(,f' Ph.D. \ ,
T0¥10g§09V<ﬁranch NN L

HED (17$£769)
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TOX Chem. Nz. 27100

The ICI Americas Inc. is requestisg Lo estaaL*sn ne*ma ece.
;:;e«ances £cr their insecticide cyparmazn:&., a sv*'ne'*~~ ,

-

nrsid, as foli*ws.

FROPOSED ronzaaacss (PP #2P2623)

T

Inois ,r-pused that a tolerance be astaulxshec~::: ~
residues Jf (+; 2 -cyanc-(3-phencxypher tylimezayl (=)
cis,trazs~3-(2,2-dichlsrcethen tyl-2, 2'd1ﬁ@thj‘€[¢l$pru‘
parecardcxylate (cypecrmethrin) iz or on the fcllowing
raw agricultural commodities.

e

7.5 ppm iz zr 3n cottornseec.

2.9% ppm iz the meat, fat andémear oypricices

£ oca
3cats, nNcgs, hirses and sheep.

(¢
et
ot
(4]

3.9% gpm in milk.

f R
1)
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~ ROPOSED FOOD ADDITIVE TOLERANCE (FAP 3

;'dose test graup. In order to £ . 8 ;
oncaugernic finding in lung tissuekth& regis ‘
requested to submit the following additional data
regarding the mause study: ,

a. The lung and liver tissue from the mice in the
.  interim sacrifice groups (9-10 mice/sax/graup at 52
‘weeks) should be examined as follows.k;k

is grouss patholaglcal examination incladlng
palpation of the lung tissae.

ii. 5 sections from each lun (CJt in an identical
manner from all animals) should be prepared
for microscopy and read.

iii. 1 section from the liver of each f these

mice should also be prepared and assessed
mxc*csccglcally.

2. distorical control data for malignant lymphoreticu-
lar tumors snould be submitted for the strain of mouss
Jsed for this study. Ideally, these data shouldé be
on mice from the same supplier which were studied
in the-same laporatory as were the mice in this
study. Recent 0¥ concurrent data is most preferable.
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treatment (test chem,cal_ ( ~ e y ¢
oil solution in a gelatin capsale) or dae to the test
chemical actually stimulating the central nervous systen

or peripheral nervous system to promote a gastroiatestxaal
disturbance. ,

Cerrain othetr synthetic pyreth:ins are. knawn or 3uspected

to cause similar gastrointestinal dturbances via direct
action on the nervous system. The answer to this‘quest.cn
will influence the assigrment of a NOEL to this study--azd,
consequently, calculation of the ADI and MPI since the cog is
more senstiive than the rat to cypermethrin in chronic studies.

In order to resolve the problem of the soutrce for the
stimalus responsible for the production of the liquid
stools, the registrant is requested to conduct the
following study:

Beagle dogs should be dosed 1utravenouslz (i v.} with
cypevmethrxx in a suitable vehicle and their reactions
noted including the frequency and condition of the bowel
movemerits for the following 72 hour pericd. At least
two groups of 3 dogs should be used: a control group
dosed i.v. with vehicle aand the test group dosed i.v.
Wwith cypermethrin in vehicle. The group dosed with
cypermetirin should show some signs of nervous system
stimaolation but the douse snould not be so high zs to

fomn
{va
Q-



. detevminiag a
= ,"kst».xdy.f

4a.

ib.

(7.5 mg/kqg/day).

uoted in rats at doses Jp to and

The NOEL for this study was deter

‘Although a NOEL was ‘establ

this study, TB must use the NOEL eventually establxshed

for the dog 1 year oral dosing study to calculate an ADI
and MPI for cypermethrxn because the dog has been shawn

to be the more senSthve species. ; , ,

EPA Acc. No. 071069 contains a cover letter, dated 9/1/82,
from Dr. R. E. Ridsdale of ICI which contains commeats
on a previous review by TB concerning the use of cyper-
methrin on cotton (see J. Doherty review dated Oct. 28,
1981) . The following comments are in response to tne
issues raised by Dr. Ridsdale.

Neurotoxicity.  TB has determined that cypermethrin does
not present a practlcal neurotoxicity hazard to man as

indicated by review of the recently submitted ChtOulC
_eedlug and ‘Jncogenesis rat and mouse stadies.

T8 councedes that the prodiuct stadled for the acute
inhalation LCsg determination was GFU-061. Because

the procedures used in this study did not generate a
aniform spray mist the actual LCgg of the product when
ased as a spray mist could not be assessed and the study
i5 CORE SUPPLEMENTARY.
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Z‘year chronic feeding/

onccgenicity - rats

CTL/P/669 June 1982

Lifetime oncougenicity
- mice

'CTL/P/687 June 1982

¢ vlogi
cance of the C
disturbances.)

NOEL = 150 ppm,
LEL = 1500 ppm,
weight loss,
general changes

in blood elements
and cholesterol :
levels. Not oticogenic
up to and including
1500 ppm (HDT).

. GUIDELINES

Potentially positive
oncogenic response in
lung tissue, [In-
c¢reased incidence of
benign adenomas in
females (only),
statistically sig=-
nificant at 1600
ppm (HDT) (only).]

RESERVED



b |

;The study

24
' test group received 1000 ppm for the

presented which showed that the desired doses were

and 30 female
750 ppm of

ue hx h dcse .
first twelve weeks
of the study but this level was reduced to 750 ppm
because of obvious signs of neurological effects.

~permethr1n in their diet

Dletary analysis for the test substance. Data were
achieved (within 10%) and that cypermethrin was stable
for at least six weeks and the diet preparations were
homogeneous with respect to dlstribution of the
cypermethrin. L

THree successive generations were prodUCeda each consist-
ing of two breedings. The pups from the second breeding
were selected to be the parents for the succeeding
generations.

Mortality and clinical signs. The death (sacrificed in
extremis) of a single rat (high dose group male at
1000 ppm) was attributed to the test chemical. Other.
rats dosed with 1000 ppm showed signs of neurological
disturbance characterized by increased sensitivity to
sound, ataxia and high stepping gait (during first 3
wéeks of study). The report states that no other "treat-
ment related signs were seen in any other Fg treatment
jroup or in subsequent generations at any dose."” Thus,
al:nough no tables regarding behavior (other than for



Ga77C7

at’ 1000/750 ‘ppmp““. NSEE iia many

significant decreases (of about -13%).
of behavioral changes in the offspring reported.~

Pathology (mature rats) was conduct=d on rats which dled
cor showed signs of reproductive impairment. Later Fg
and Fj parents were subjected to a gross post partum
examination and selected tissues 'including the test s)
were examined microscopically. The Fi parents (25 =
females and 10 males) were subjected co a full ¥a$
Jortem examination including hlstopozholcgy of

more tissue types.

No pathological findings were attributable to ghe
test chemical.

Pathology (pups). "Full" post mortem examinations were
conducted on any grossly. agnormal pups and five males

2nd five females from the F1B and F7B litters and 18
nales and 10 females per group from the F3B litters.
Selected rat pups (less than 18 days of age) were pre-
served for teratologlcal examination.

No evidence of test chemical induced pathology or
tarata were presented in this report.

- 13t
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analy51s revealed that the actual le
(thhln 10%) to the desired level.

: Surv1val and reactions tc the test chemxcal
: nc mortalltxes. 5 ; ;

wales and ‘“emales in the high dose (15 mg
group (only) dlsplayed signs of nervous syste 8
tion in the form of body tremors, gait abnormalities
and uncoordination, disorientation, and hypetsensxt1v1ty
to noise. These symptoms would be expected in test .
animals dosed “with high levels of synthetzc pyrethrOLGs‘

Detailed neurological examination was said to have
been conducted which evaluated some 21 parameters involv-

.~ ing reflexes, cranial nerve function, postural reactions,
‘ &t*ltuélﬂal reactions and assessment of temperment.

The repert scates that these studies did not reveal
addltlonul information (about the neurotoxicity of
c¢ypermetirin) but there were no tables or other 1nd1ca~
ticn showing the data or extent of investigatioms.

133




NOTE: ?or sectzans G, B and I below, analyses
-at pretest and in weeks'4 ~8, &2, 16, 20 3

hematocrit. RBC. Mcv. mean cell hemoglobin.;mean cell
hemoglobin concentration, total and differential white
blood cell count, platele- count and grothtOmbin times.
No consistent dose related changes in these parameters
were noted.

' ical bi nistry detarmxnatxons were made on BUN
glucose, ‘erides, albumin and total protein,
c‘olestero . Ca**, K*, alzalinze phosphatase, alanine
transaminase, aspartateftransamxnase. and creatine
kinase. Occasional deviations from the control values'
were noted but there were no ycnsﬂstent dose related
changes reperted.

- 134



Co Theladtenal weignt in nales was 19% hzghet or. 11% -
hlgher depend{ng upon exclusion of a sxngle dog frem th
'control group with a szmall adrenal. =

ALl other organs d not show ~tat‘sn ;
cant differences 1n_ue.;n:. The overall conc
is that a NOEL of 12 =g /4g is supportzed for o
changes. It should ze ncted tnat at 13 mg/kg the
effects noted on the "eart and the adrenal are nocr
definitely related ¢5 the zest material in the cpinien
of this raviewer. ‘ ‘

Microscopic pathology.  The protcccl provided that ali
dogs were to be evaluaced for 37 tissue types. The o
pathologist responsibie for evaluat*cn of the ri

was S.7. Moreland (Pacic: cgist/Jeterinarianj. Th -
following individual -.7sue zyges ars ﬂxscassed as
fol‘ows. : s ~ .

a. No dcse relateﬂ smanges intae structurs of the liver
were reporrted.  The lzs.zons reported were fibrosis, bile
duct prcl-ferat-on. incrassed golden pigment accumulation,
necrosis and inflamma<<ry cell infilliraticn, Zut these were
in all . degs in o zhe g%y,

-

13
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; 38 Thxsnszuay
13 .uaﬁle At tnis g
413 stucy. The ‘cgs *o*ec wztu;
suggested oYy the registranr as
creased incicernce 3f liguid 3zac,s.
resuls of szimglation of Tne cenczral 'e'"oas
serigneral nervous system) Dy iie test —material
~ne result of soume vraer {gsresumasly -,va-:'act

In grder to resolve this iszue a sz;d'
~reated 1nu:avewc-sly wima cy,e*&&th:-t 3
oeUenents mnitured 3n0uls e

e

L
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“ld-

2 vear feedin

an:azz analysxs ’ﬂwlcated that‘the
usually within + 10% of the desired
~v*ermechrin was found to be scaaln

“sually fresh diets wers mlxed at Z-

Survrival at 104 weeks was consxde

‘“xnxtxataé on thexr rest diets}

Zrcwn in the €ollowing table.

Zcse
Lavel (opm) Males
7 27 (52%)~*
J 23 (54%)
23 25 (50%;
2323 <l (40%)
123 27 (352%)
o Nuamber of survivers (as ze
o test zhemical effect =n surv
Thers were scme inizial 3e
Iirst six days) o %ne zest ¢h
L2%. incrzasad scund sensizivic
Lo =he hind limps) in six hign
7% f2acticn Wnign sensLstad 2f
LTE3 were larter recorees 1S el

.-

B R s ]

w4

—zgr die ‘we*#
- o - - 5
levels. %e
o
foriin 2o Tix eeaks.
z :
3 weeg intervals.
ac:egzaale and is
- .
ramaLes
. ALy A0
2"‘{16!1
22 74Z%
- e
22 134
A \
241384
e
2T LS 2%
S ‘
roens =9 T3 gegregrn
Twaliolg nnred,
navicra. zizns of reacticn
emicz. Irzquenn Zace Wasn-
f 2nd 1374 2f coecrziniaticn
. s
doge malzz. EIcme 31308
THNLL O zLE&TINCE 30T T3lr
NG ETLTass L Tna mlin 25




a.

iematologj.
total white ¢
70lume, mean
centraticn, =
At zselected L
sime “egLs W2
sampled.

Lol 7

ell caunt. ?otal wed;Hfﬁs~«

cell hemoglobxn and cell nemo

ematocrit, differential wnize ~ beg] .- ,
iatervals srethrcmbvq andé faolzn/cepha -
ve Agrermined . Bene marrcw smears were Vi

The .iign Zose test jroup was 2ssccoiated wich slighe
adyerse affects on several nem -olegzca-k4aramEters‘
These :incluced reduced mezn -l 7olure and relavsd -
=nznges in H#5 and hematccriz.: slightly lncreased <nite
z2ll ”“Unt riacrease ia lympnoccyte sount wWith a decrease
in neutrcpnil count,. THers Was alsc 2 3ligat inciz=ase ;
1aore cqrﬂma A time. ,

R .
A NCEL F=r nema=sicgiczl paramezers is .30 gp=.
- c ez O EART p
~e LEIL feor "Qﬂeta--zed zhanges i3 1300 zpm (HDT).
. . ; ‘ P ;
Clinieal Bischemistry. The Zollewing carameters wers
S 5 . ) 7 i :
inyestigarved: alkaline cncsgnatase, aoznin transzminase,
i3scarvare -ranmsaminass, T.337e8 Sholestarni, albunmis,
=oral grinain, ures, jlictse, and triglyserices.
Plagma =rsolestercli lazvels Wers Zecroased fcoroin
~ign dose nast grougs soatn male and Iz-ala. abcut ISR,
TRe mid 2oge Troup Y23 tecra2issd Ceo3siTnally Dun ine

- 133
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‘decrease did not reach statistical significar Pla L
' ently decreas

so appar
SO & :

Organ weights. The adrenals, br
liver, lung, gonads, pituitary g
weighted at 52 weeks and at terminat
weighted at 52 weeks.. ‘

The only organ the testing laboratory considered
definitely affected by treatment was the liver (females
in the nhigh dose test group only) and this effect was
only svident at 52 weeks and was evident by a 21% increase
in relative liver/body weight. ‘ ..

At 104 weeks, the female kicnev weight for the
high douse test group was decreased in weight - 17%
apsolute and relative. Spleern weight also appeared to
be decreased 13% absolute and relative for the high
douse zest group males. :

NCEL for organ weight changes = 153 ppm, LEL =
ot liver and possibly also kidaey:weight‘changas&*

~ecrupsy (on all rats!. No table summarizing or

LG the grouss necropsy observations was presented.
necrupsy findings are reported on the individual
aclogy reports. Using these reports it can

|

€y

Sded
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followup of the gross necropsy observations by,hzsto~ .
~ pathological esaript1ons of leslons was\accept, : e

‘male). There were no "nodnlar hypei 1as a" ar L
"hyperplastlc nodules" reported. ght micrascopzc ;
analysxs of the liver did not reveal dose relatsd
increases in commonly occurring non-neoplastic

liver lesicns.

Some special studies wers conducted to sssess for
possible _iver effects of cypermethrin. These were
induction of hepatic amlnopyrine~u~demathylase (APDM)
activity and electron microscopy of the smooth endo~
plasmic rericulum (SER).  Increased enzyme activity (up
to 64%) was noted in the high dose test group (1300
ppm) especially in the females.  The high dose test
group was 2lso associated with increases in the content
of the smocth endoplasmic reticulum. The mid dose
group females also showed a statistically significant
increase ( ~ 20.5% increase)} in SER. :

Slight increases in APDM activity and in smceth
endoplasmiz reticulum is considered by TB to be z2n :
“adaptacion reszonse to the test chemical, rather than a
true toxic response.

2. The -2stis developed a slichtly higher inciZence of
intersticizl cell adenomas ia the high dose test group
among znimals Zying -efore tsraination.




-regort lndicated that there wer
}inaidences of tubular atrophy and
_testes. Testes weight changes dic |
~ 'significant increases. An 18% appa ent in

- data with cypermetbrin in the above table to reach

some special examination of the sciatic and postericr
tibial nerves was conducted by fixing the tissues in

‘late. The nerves were cut and stained in H&E and in

-18-

_ Interstitial Cell Adenomas

relative weight is reduced to 7% when one extreme value
is eliminated from the high dose test group.

TB notes that at least one other synthetic pyrethroid
has been demonstrated to induce testicular interst1t*al
neoplasms in rats. However, due to the failure of the

consistent statistical slgnlficance. TB cannot conclude
from these data that the testis is a neoplastlc target
organ for cypermethrin.

Pathology of the nervous s¥stem. At least. some synthetic
pyrethroids have given indications that a particular

type of axonal lesion results from exposure to high
doses. The sciatic nerves were routinely fixed in
formol saline and examined in this study. In additicn,

formol glutaraldehvde and embedding in glycol methaczy-
addition were stained by Palmgrins silver impregnaticn
techniques for axons and the solochrome cyanin technigue

for mvelin. Histological findings did not r=swveal a
test chemical 27fect in the structure or intsgrity eI

1Al
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12/ ; )/
‘46/63 38/59 42/62 and 41/ ‘
 controls, low, mid and high dose tes

There were 2 incidences of carcinomas in the
pituitary for the males (a control and low dose group)
and 13 incidences among the females. There w 2
i, 2 and 4 in the control groups, low, mid
groups reﬁpﬁgtlvely (see above for denomxnator

There was no indication that the pltultary neoplasms
developed earlier in the rats dosed with cypermethrin. '

Other Oncogenic Aspects

The following table indicates the total number of
neoplasms in each group (not including testicular interstitial
adenomas, pituitary adenomas or generalized lymphosarcomas):

Incidences of Neoplasme*

Males Females

Control=group 21 35 32
Control-group 22 30 47

20 pom 34 28

150 ppm 27 32 . 142
1200 pom 35 37

1 28 544 rz=rs 1n 2ach grecup.

-
* -zt

4]






of cypermethtin in the diet was withi ‘ th p
level. Tests for homogeneity showed uniformity within
the diet batch and cypermethrin was shown to ba stable‘:‘
lﬂ the diet for over a three month perlod.,,

Survival and cllnxcal wesponses to the te

No obvious test chemical effects were rep
‘behavior of the test mice. Signs of neur

which might be expected in animals treated‘with a
pvrethroid were not reported as developing.




due to the test chemical~

a. Reduction in henglOblﬂ' hemotecrit a,
were noted for males in the 18
interim sacrifice but not at the termlnal sacriflce.

b. Mean cell volume and hemoglobin were s1gn1£1cantiy
reduced in the females in the high dose test group at
the interim sacrifice but not at the termlnal sacrifice.

C. Platelets counts were increased for males at-bqth*,Q‘]uw“

the interim and terminal sacrifice for the high dose
group; thev were alsoc slightly elevated for the high
dcse grouo females at the terminal sacriflce.

d. Neutrophil countz were significantly increased for -

the males and suggested for the females at interim kill
but not at the terminzl sacrifice.

P

(Ve
Lot v
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_ Interim

. ; | 2.8372.791 )
;Control -2 1 2.79/2.81 : 2 / .35
100 ppm 2.69/2.72 2.9072.91 || 2. 47/2 59 1 2. 71/2.61
400 ppm 3,37*/3.18 | 2.81/2.86 || 2.67/2.59 | 2,69/2.60
1600 ppm 3,39*/3.56*] 3.96/3.88 || 2.79/2.77*| 2.47/2.67 |

..

*Statlstlcally slgnlflcant ' ‘
absolute weight/relative wezgnt (as adjusted fcr
bodyweight). ;

At 400 ppm the liver absolute weight is increased

by 20% (at the interim sacrifice only). Increases in
liver weight are an expected result of ingestion of

synthetic pyrethroids.

The testis weight was decreased for the high dose
test group (~18% absolute and relatfve) at the inter
sacrlulce ocnly.

The other organs did nct show conszstent evidence of a
comoound related change in weight. ,

A NOEL for changes 1n crgan wevgnts is set at 400 ppm.
At 1600 ppm there is noted an incr ase in liver weight.
The changes in liver weight at 400 opom (interim sacrifice 146
only) and testis weight at zhe hlcnecn dose level (interim
sacrifice only) are not considerec¢ ccnsistent and definite
reszonses =0 the -est materizl.
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A table was prepared at the raquest of TB whi
lists and tabulates the aonn b1 ; 5
this s;udy. Inspectxon or this tal

related increases 06 nonueoplas

lesions observed were typical of

and occurred in all groups with

NOTE: This table can be found in EPA g
In particular, no evidence of changes in livar~ .
pathology were noted at any dose level. ‘ ‘

Oncogenic aspects.

The following table samma*zzes the ave*all neo laatxc
responses for the mice ix thls stu ~




. or ease 1n malignancy in treated ‘ ,
neoplastic flndiags and selected organs are disq
In particular, most of the mallgnant tamors were xn th
lymphoreticular system. ‘ :

{ef A statlstically sxgnl‘icaut Lucrea :
; ‘benign alveolcgeﬂic neoplasms in the lungs o
was observed in the high dose test group as showr
follow1ng table::
Alveologerniic Tumors

(Total incidences in all observed mice)

Malesl/ i P

Group n |Benicn 3 | M [ ;f~, ‘ i

‘ EaE g : ; ; ! | i -

Lontrol - 1. 4 6.6 | 1 1.601 611 4 6.6 0 b
Control - 2 | ¢ , 16.7 | 1 708 600 4 6.7 2 3.3}
100 ppm ‘ ; 16.7 | 1 71t 61l 6 9.8 0 o!
400 ppm 10.0 | 9 o ‘leoj 7 1.7 1 1.7}
1600 ppm | 61 7 11.5 | 3 i.911 50l 1377 21.6 | 0 0!
i A §

H [

**Statlstlcallj 5’cn1‘1ca;c inersase ? = J.016 oy TB computer using
Fisher's one-tz:led P statistis

e 148



s of b@nign naoplasws and malignant cypes.a5f
' ale mice in this study there is ~c increase in

i3 nct an issue

‘prese . of the test material in zhe 4
the three mice with malignant necplasm
these mice were in the control zrcup -

The following table shows =ae
for onset of development of lung -um
gypermethrin in the diet.

Average
Group nl wWeek of Death

"

86.50

c-1 a 4 17003 53
c-2 6 85.17 + 1°.52 Iz
Mid 100 ppm 6 90.33 .+ 3.3 w3
Low 400 ppm 3 80.25 =+ 15.35 45
High 1600 ppm 13 90.92 * 1...3 335

lps= mice with benign or malignzan=z =2

WD
LY )
(D]
'
(]
e
3
n

143
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* Number of mice exazmined.

The above data dc 1o
methrin in the diet.
in the liver also 2iz
g2ffect.

»

3. Pituitarys The pitul

- of adenomas. There were $§
no indication of a “csge
11/52, znd
: low, miZ and
ncidences amonc the

the dose group femals anin

4. Harderian glan.: Ths Hz

riariis jlz0m 1svslzTed zdencnas
in soth males (tora. 31, zan< f2malzs  no=<z, 2.0 2u% ziaers Jas
1o evidence nf a teew crnemizzl fmlitsc oifozs
| S
4 }‘j



-23-

least cne ather‘study submltted gy tne ;C' ;
clcsely related chemical (see the ICI mcuse -
thriz). [t is noctewcrthy that most our 2zt
with lung tumcrs alsc had malignant L z
See alsc l.0. under Ccmments (page 2 >f 2

Cecnclusicn: CORE Classificatizn of to: 183
pending sucmissicn and raview Zf tne niswz
the mice sacrificecd ar the interim 4ill.

Cimments (page 2 :f =his review).

Sufiicient data nave thus far 2 Soms oLogicans
‘znat tais study shows an apparern v: S% aniTnan
“nere 15 noted an increased i1ncigenc zurecllicents
necplasms in the female mice par_--u nl3n Size
Test jriup.
The NOEL for nonen ,ge“,c gspects of Tanls ETuly Cazet
cn tne l:imited cbservaticns made s 450 zzm. it U300 i
SCM Tners 13 NoteC 3an 1nCrease 1o LIVEer W8l nT inIo Iensrioiles
cnanges 1 the 3loce.
- Tz
R 433
5‘!7"1 "'-"
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T 7 4By e ‘
;." M § UNITED STATES ENVIRONMENTAL PROTECTION AG:.NCY : .
ke —— wasumm’on D.C. 20460 ,; S ~

‘Jm. 10 583

P 2F2623 and FAP ’235334. Reg
for Cypermethrin on Cot:onseed
__EPA Reqxstrat"ns 10182- ;
. H 2E (pr: |

It is praposed that a tolerance be establis
. residues of (+)Q ~cyano=-( 3-phenoxyphenyl jmethyl (*) : o
: -3-(2, 2—dxchloroethenyl)~2 2-dlmethylcycloproganecar“ax;f&ce -
(cypermeth:xn) in or on the follow ng raw za1ricultura.
commodities:

0.5 ppm in or on cottonseed
0.05 ppm in the meat fat and meat avurocuc s of cattle,
goats, hogs, horses and sheep.,

-

0.05 pom in milk

Proposed Foocd Additive Toierance

. : , &
It is croposed that 21 CFR be zmended oy tne
establishment of a f7cd additive tclieranccee for resilues

of (+)Q -cyano-(3-phenoxyphenylimethyl (+) cis, trans=3~-
(2,2=dichloroethenyl}~2, 2-d1xe*hylcvclcnrooaneca?83§VIat°

(cypermethrin) in or cn the follcwine ccr‘cu*»ural commoclivy:

5 ppm in cottonseed oil.

Registration is alsc sough: Iz
GFU-070) and CYMBUSH 3E fcreparation




5 @

Toxicity studies on the insecticide WL 43467: A two vear feeding study in .
ta c’ » : .

LR

Shell Toxicology Laboratnry, ':Lc;a,m.ag.?a, E‘eb.,1979, ZPA Acc. No. o7osa4. 'raa
2. - ; o

3. Sutvtval - The followinq table shnws he s - XA
includes only those rats which were schednle‘q  :

f Hales

Controls 33/48 (69)°1 20/48 (42)

1 ppm , 12/24 (st . 8/24 (33}

10 ppm 13/24 (54) ; 9/24 (38/% *
100 ppm 17724 71) 19/24 (42)
1000 ppm 17724 (1), 12/24 (50)

* Survivors/starters (%)
1 Toxicology Branch calculation dxffexs sliqhtl] Ercm the
report {(Table 3).
Although survival is usually 50% or greater (except for the 1 .and 10 ppm
group females), the number of survivors is less than the desirable 25
individuals for each sex at each dosgse level.
4. Clinical Chemistry - Assayed at 6, 12, 18 and 24 months. Parameters y
measured were protein, urea, alkaline phosphatase, aspartata amino v
transferase; alanine amino transferasgse and ¥a+, K+ and Cl~-.

No consistent dose related deviations were noted. Qccasional deviations
in urea, Na+, K+, and Cl- were noted but these changes could not be
definitely linked to ingestion of cypermethrin.

.
.

-1 0= " . - .




® o @
Not all of the parameters currently 'acommsnded for assa; were determined s : ~“§ﬁ
for chis study. i ; 4 ; o

S

?*fissues,éxaﬁinedlmggtbséggigallv;

: Brain® (cerebrum, cerebellum, * f 7
‘mid brain, madullaf « ‘ .
Heart® - venttiales ‘ L ‘ . ..
o Liver®
‘. : Spleen%
Kidneys®
Testes? e
* . ‘Ovaries
Stomach . .
Pancreas
Mesenteric lymph nodes
Prostate or uterus
Thyroid/parathyroid with oesophagus i 1D i e e R
and trachea ; . ; ' ;
Thymus (if present) o e -
. Eye and lachrimal glands
 Lungs '
Pituitary P
Adrenals

-ll-- - -




Vol lvr

Q

‘._,.V;i

Small intestine (3 levels) .
. Large intestine (2 levels)
Sal.ivary glands (aub-mxiuaxy)
Urinar adder ~

_}davelopad t:mota- « . were r
No test chemical cff.m u

9 9 L
unattectod - -

3. 18 month qroup - Among the males there were 7, 2, and 2 rats affeoted wi*n
tumors for the control, 100 and 1,000 ppm test groups.  Among the females
. there were 19, 10, and 7 rats affected with tumors for the controi, 100
and 1,000 ppm test groups. No effect due to treatment was evident. ot
the 36 rats with neoplasia among the females, 35 were pituitary o
neoplasms. The distribution for pituitary adenomas was 19/24, 9/12 and
i 7/12 for the control. 100 and 1000 ppm graups.

4. 24 mcnth group = The following table lists the.tumors (of any kind)

reported in each group for thoge rats which lived after 18 months or
longer.

Males Females
Controls 25/48* 54/48
-1 ppm 9/24 28/24
10 ppm 14/24 37/24
100 ppm 9/24 27/24 .
1000 ppm 13/24 27/24 :
Total 70 . 143

* Tumors/number of rats available. -



Among the males, there were 25 (36%)”rats with pituitary adenomas, 12
(17%) xats with tumors in the skin. All o:her neaplasms were scattered

No: parallel table of gross necropsy informaticn with mictcscopic findings
{ises, individual pathology repgorts). [ ; o

"No tahmlanion ot non~neoplastic tindings.

Not all parameters for blood chemistty dete:mznacions were meagured and no
uxinalysis was conducted. .




,‘Cypernethrin: Bioaccuuulatzan study 1n the rat (70 days}f

central Toxicolegy Lab (IC1), CTL/P/599, Jung 5, 1981, EPA Acc. No. '
070565, TAB 27c ~ ; | .

;(14C)-Cyperzneth:in. A stmiv to deteminé the bj.oac umul . o
radioactivity in the rac tal.awinq tepea:ed.cral adminxstxation (up ta”z o
days) . '

Hazelton Labs (Europe) # 2487-72/201, October iaao, oA Ase. Mo «ovosas,,
TAB 26¢ ~ g .

Studies in Mice‘

E. ‘The elimination of radioactivit ty by mice following oral doaing with :,  ,,,; -
14 C-cis and Mcatrans WL-43467 (cypermethrin.) .

Shell roxicolaqy Laboratory, TLGR .0079. 78, October 1978, ZPA Acc. No.
070565, 32¢ ' ; i 4

'l‘he ‘metabolites of cis and traas- cypemei:hrin (WL, 43467) in mice.

Shell ox*cologj Laboratory. ._.Ga .0102. 78, June 1278,.EPA Acc. Ho. 1.'7
070565, 34c : : ; PR J

-



G. The elimination of residues from the. tac of mice following. the oral
adminj.stramn of (}4c-benzyl) W2 43431«;:.;3:.-—43457:. S

Shell 'x'axicology Labamtozy. TLGR .79. 012.

070565, TAB 37c

........



part I: Identification Qmetabolites

The metabolic fate of cypermethrin followWing absorption was shown to e naaxly

. the same in all th:ee species wit;h reqard to the major met.aboli ‘ p thvay. In
' ‘ ; ‘ ; ‘ acid

Ccmﬁt.mgur

%’MN«M i w‘-’»

fa.wuaw..(fmc"m‘*
cy.)écb e Qd@g) .

Other minor metabolites were also demonstrated.

um:ef: Nane of these studies dl.scussed the fate of c:(anide ‘onca ].Lheza ad E'om‘ k
the parent compound. : ;

In all three species, the radioactivjty recovered in the feces was mosziy
unchanged cypermethrin. )

S . 153
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.

o

Part II: Tissue Retention

~asidues in the rats dnse& wi‘ ‘
‘subjected to methanol extraction. From 24 to 99%_‘7~ , ‘
by this solvent. The tissgues which retained most of the label folluuing
extraction were the liver, bone, heart and, to a lesser extent, the skin and
spleen, blood, train and kidney depending an tha lncatian of tha lahal in the
‘parent compound. , L o

Two experiments were couducted to determina ‘the biea&cumulacion of l4c o
following daily oral (by gavage) doses of ldc cype hrin 50:50 cxs/trans

at the level of 2.0 mg/kg/day. The first experiment included 9 male and
female rats of each sex to be dosed for 28 days and the rats were sacrificed
24 nours after the last dose. The fat (4.1 ug/gm); skin (636 ug/gm), liver
(.566 ug/gm) and ovaries (.710 ug/gm) had the highest levels of radioactiv.ty.

The second experiment included dosing 60 female rats with 14c benzyl-

labelled cypemethrin (50:50 cis/trans) with 2 mg/kg for up to 70 days.

Grows of 3 treated and 1 untreated rat were sacrificed at days 1, 4, 7, 14,
21, 28, 35';42' 49, 56, 63 and 70 days following dose adminiscration.~
Follzwing the last doge (da/ 70), the remaining 24 treated rats were .
sacrificed on days (2 treated rats and 1l control) 3. 8, 15, 22, 29, 38, 43 and
50 days post dosing. Samples of 1liver, kidney, body fat, blood, plasma. skin,
and 2svaries (carefully trimmed of fat) were disected out and analyzed for
residuesg of 1l4c. The fat and skin agcumulated the most radioactivity (peaks
of 3.31 uq/gm and 1.86 ug/gm respectively). These zissues also showed the
slowest rate of decline of radioactivity following cessation of dosing. The

']
. § -

gRE | | 159
-22=-.
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laboratory stated that.:he differences in the 28 day preliminary exg’crimént
(above) with respect to l4C residues in the ovaries.was due to carefully
g s 5 _ , ad e : T




7 B e

Part III: Absorption and Excretion of Labelled Cypermethrin

Percentage of Radioactivity Recover
in 7 Days (Total)

a

14 benzyl _Males

. 5 7
Females § . 93.9

14¢ cyclopropyl Males 3 3 + 4.6 45.9 +8.2 ' 91.4
‘ Females 3 ' 34.1 + 4.3 93.4

*Total recovered is the sum of urine, feces, and including the amount: in
the tissues.
: (‘03 cxs/SO% txans) the dxstrzbutiou of the radioactivity is shown helow (as~
obcained trom male mice). ‘ : ‘

Isomer \ of dose recovered

. Feces

S1.1
Trans * 66+ 2 : 24.7 90.9

“28- - e 162




As indj.cated above, the absorpcion of isoto e:f.m the
hat £ P PY labe
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Toxicology 3ranch ‘ L
Hazard Evaluaction Division (7S-759)
Office of Pesticide Progrems
Environmental Protecction izency

~, ’ ¢ ; Arlington, Va.
Edwin R, Budd,; Acting Deputy Chier -
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-

ITeoavailasbilizv and Usef"l;g§s~of Long Terz Feeding

Thras rodeat long zerm caronic feeding and/or sccsgenicity studiss and
\aog c”ra ic Eeed*ng scudy nave been ‘s 'mic'ea to -P%”*~f
e .

~ Lab-vear _(¥o./sex/group)
k $. Ra¢ stadies

Sheli-1979  k796 concrols
L - 48 each test group
'f(ina‘uding 48 cancrals

1C1-:382

‘7each' roup sche( léd for
-inte;im,sacrifice); '

3. Mouse Study

1CI-1382 70 (includiag 9-10 from 3" -alss) ), 0%, 130, 400,
s2ach group scheduled Isr ol fzmales) and 1,340 ppm
inreriz sacrifice)

Pl

ICI=-1382 ) 3z 3,1, 2 and 15
ag/ kg, 287 (by
Zavage)
*For che ICI-1982 rat and zouse studies there were Iw: ssparate sets 2%
cancrol zToups rua concurrently.

Tor these studies, the cypermethrin used ranged in purizy Irom 884 o 283 and
zhe racis of the Sii To
and 304 orans. The ciife of f3r the dififzrent
L9ts ‘usez and the szall differences inthe cis/trans rtztic Wers aot sonsidared
2 be of sufficient aagnitude to compromise ingerstudr o tomparisisns. -Zagh
study was 2onsifered o have been conducted wiin 2s3exzizlly the sane

t2st subs:iance,

rans isomers ranged from 33I 3nd %55 crans oo 304 ois
E2ERS 22223 222

Y '1 (2}
. w ¥

nces in the percentage

-
3
.

e 180



3¢ these four studies, the ICL rat, —ouse zad 4oz -“rovic
“ere de*aruined z3 be most userul “o‘;aSSaSSing cthe chronic

ﬂoted ia :his study were &ep:essians« n body weigzht (<. 31006 ppm)“ There
wzs also some evidence of lower food consumpti. 1 the early weexs of the
studv. There werz no consistent dose related effacts =::2d on the sevesrai
hematolzzy and ciinical chemiscry parameters iavestigaczsd. lo urinalzses wers
seérforned, Thers were also no changes in organ wmeights snd,;, in ~a-::;:-a-, che
liver -exgncs wers not reported *o ce eleva~ad.« ~ e

, Mictoﬁcbpigﬂaxaminacion of a comprnheusive sat of 'éSues{afgah‘ was
2ade for all surviving rats. Only ‘the control, 170 and ..00 ppm -ose‘g*auss ,
were examined aicroscopically for the interinm sac*i“ cec animals, ~

No single tumor iype or organ showed evidence of 3 positive neopiasiic
response ro treatzent. In particular, there were2 5 inciiences of lunz adeno-
garcinena, two azong the controls (one nale and one Zfezzle), two in ize ,
Zroups raceiving 100 pom (one male and one femal2), ani wne in the male 2igh
dose tast Zroup. There were no adenomas reportec in the lung rissue. Thers
were no indications of dose related increases ia nonnec ;'astic ot poss‘&«v‘
preneogiastic (hvperplastic) lesions.: , S




1CI-1982-2ac Studv ' €I Cen::a Tixizz.ogy ladoratory,
o ‘ o ‘ ~ lune,” "afa:‘ta ~”a 1c-. No.

test gtoup ac carninanion.

All of the rats ou the study were sbuedulec ) taﬂeive a COM&«Q a nis:sp&chn~f<
logic evaluation which routinely included some -l zissue srgan tvses.

There were 10 jose-related srotreatzent relstad nonneoplastic lzsions

noted,

. No single tuzor type or tissue/organ showed :zvidence 3f a posiiive neo~
plastic response to freatment. Ia particuisr, fhErs was cnly a singls iacidence
of ‘an adenoma ia z2e lungs (in a female zsaIral 3izsup).

I1CI~1982~Mouse Studv ICI Cenzrzl Toxi:islogy Ladoratoriss, STL/2/587,
sune 1982, Refar oo EPA Acc. No. 171372, 971073,
JP11570 zng 17121,

The test anizesis were Swiss st er.zy Zark
stock) .  Five groups of 79 =mals znd 2 ither ) control
(2. groups) or 100, =00 »r 1390 zzm of ¢roe z £s, 2f these,
9-10 males and fexmales per zroup <era se. i acrifize ar
32 weeks, The t2sT zaterizl usec Sir oIn z lzzs -zizh
had purities of 3..34 and 35,275 :ind ih 3 ther ZI:.7 or

34 “Qc




v Table Zf'Lung rumors in Swiss aice fed cvner:e;ﬁrin bedled

Lunz lieapiasns

HalaS'

Group o oa Zeaizn: Malignanc- Totas

Controi~l : “70
Control-2 70
Low (100 ppm) 70
Ad (500 ppm) 70
High (1600 ppm) 70

*The high dose test greoup {fsnales) is scacis:icallv fzaifica: y ~isaer s
One Tail p Statistic) when eizher benign tumors oaly egnign o :e.-gnanh: o
tumors are compared with the :zontrol groups. L ~

l Benign=adencma, Malignanc=:zrcizoma.




'_onsac of lung nebplasms«in the bemales.,f:

Manyymice in boch the male and Zemale c¢oatzol and test Zroups Zevelo
malignant phnrecicular tumors buc there was do svidewca thag the
..Qr time o
. cortelatlon was :ound banw&en bhe mice 1av1qg ﬁfmpnoreticz¢ar
lung tudors. ‘

In this study, the high dose Z2nale fest Zroup was shown ©o be assoct
with a statistically significanc incre2ase in lung adenomas, Yo evideace ‘was
presented which suggested that cyper—echrin decreased the ,aceqcy seriod
for the occurrence of this tumor tvpe Jr increased the degres pf na‘ign&nc?,

-




1C1-1982-Dor

hac cyperagch
, ;::le if any residue rs « L
“ia che aody. Addicianal m&taooli*n studies with cows and goata‘;e*e~subm1:ted o
and taviewed by Residue Chemistry Zranch. . o

The metabolic pathway for the zegradation of ¢cypermethrina id nammals is
primarily through hydrolysis at the esteracic site to yield dichliorovinyl
cyclopropane carboxylate and 3-prezcxyphearl benzyl alcohol, alderyde or
acid. Conjugated forms of the parszc cdmpound and the 3=phenoxy noietry are
also found. The major metabolites :f cyperzethrin are essentially similar %o
those of permethrin. During metabiiism of cypernethrin the cvano group is
eliminaced from the molecule but c:ers is =o evxcence that ul&ﬂld“ coxicir"'
results :row cypermethria ingestic:z. ' S

V. NOEL rfor Nononcogenic ZZfects

The nononcogenic effacts nozz: Isr
are summarized ia Tabie 4.



cy Studies with Cir

Host Mediated -
.Assay in vive.

Chromosome Abber- | Shell Research Ltd.
vation Study TLGR.O136.77, Dec.
(Chinese Hamster 1977.
Bone Marrow Cells) (EPA acc. No. 07056»;

(4

No evidence of chromosome

abberrations after dosing
with 40 2g/xg for cwo days

(4DT)

is not a zutagsn

under the_:gﬁgd'f
itions of this
asay

Dominant Lethal , - Shell Toxicology Lab.
Assay in vivo - Study #TLGR.0042.77
‘ (nnsce)  December 1977

(EPA Acc. Ho. 070584)

| Mo evideace o

lethal mutagen:
10 mg/kg for °©
dose zastad).

Typerme ot
ig nota ~
wnder the
17ions aZ
Ge - AV




dose test group female mice. No och dicaci ; sossible oncugentc
efLect in the rat and mouse oncogenicity scudies wera etcgnized by $oxico.agv
Branch.

&gency for Rasaarch on Cancar‘(IARC) 1) is tna

term 'chemical carcinogenesis' -—- is the induczion )

that are not usually observed, the earlisr inducsion. 3? 3 9f neoplasms
that are usually obsarved, and/or the iaductionm by cnemicals of nore neoplasas
than are usually found”,

Cypermethrin has een de onst ated :  incr2ase zhe c-2quency 3f -eoplaszs
are usua -7 found

In add..:ion to or supplemental to the crizeria in cne above definici:c-,
the following seven criteria are discussed separat:ly with respect to the
por ~rial of cypermerhrin to induce cnzogenic az:ec'~ in sxperimental anisails.

(L) IARC Monographs on the c"axuac1on 2Z the Carsincgeniz sk of Chamicals 2o
Humans , Volume .2, WHO, Lyca, France, Marzh 193G, 2. l4u

1387




10w

. Sumggrv of selected aononcogenic affaces of cvpermechria,

reticulum in hepatoo
cyteskx
(See next highest
_ dose level for LEL

15 mg/%g/ 3 ' ‘ . NI i  No tffects = '-za
day ' :
’?iquid stao’s) .
: . ~tremors, gair
| , : ‘ i changes, incoordi|
stion, disor? enca
| ‘ ' | ion, hypersens
. . : e . S ; : ﬂ«tv, :’
! , : i ' ¢ : i , loss.
50 mg/%z/ |-slight depressions | NT* ol NT ; NT*
day ~ in body weight zain .

| €< 102). |




(continued).

“*-\oc tested at this level for this scudy. ‘ ' ' ! : ‘
= This increase in smooth endoplasmic recticulum is »onsidered to be an adapniv‘
rather than a ‘toxicological response to cyperme:&rin treatment.

.} Dosage levels for rats and mice in ppm were couverced to dasage levels in mg/ag/dav
baseda on the following conversion. factors:

_ rats-l ppm = 0.05 mg/xg/day
‘:iceflwgpm\=>0413 mg/kg/aay~




ribution of tumors ; :
when all of the lung tumors are e iated Irom the
orocduction of tumors ia the mouse study also indicated
of tumors among the dosed groups and the con:rols.

Thus, cypermethrin was noc shown o be related to the induc:ion of rare
necpiasms or to a general increase ia various types of tumors. ~

3. Increased in ~*ence’ofﬁmali~‘aﬁn*ﬁéa"La§m§.

énce or cype*mechrin in -ne die:.‘




resulzed in a positive nutageni
cypermethrin is autagenic. Similar negacive resulcs were abza&qedkgu
permethrin was tested in a battery of mutagenesis studies.

In this basis, it is apparent that the induction of lung tumors v
‘cypermecthrin is not relaced to aechanisms directly involving the genezic
apparatus of the cell. ~

7. Srdntaueous tuzor incidence in untreatgd mice;(‘or'lunf

;oxicology Branch has avai¢able daca from ocher oncogenlcicn
using the same strain and source of Swiss mouse as was used for th
city study with cypermetarin. The spontaneocus tumor incidence in
for the controls in these studias and for the cypermethria study ars zs
follows: - ‘




*Both lung adenomas and carc
permethrin studies. The numbers pro - ‘ ,
whether ot not both benign and aalignant tumors were 1n¢1mded.

‘The above table iadicates that the range for males is ll.4 to 13
range for females is 6.8 to 15.7%. The incidence of tumors in the |
female test group in the oncogeaicity study with cypermeririn
ia{excess of the available historical control daca for the spontanec (
of tumors in the lungs of the female Swiss mouse used for che cypemchtin
assay. ‘

Current Toxicology Branch policy regarding the use of historical control data
is that it should not substitute entirely for the concurrant control data. Ia the
case with cypermethrin, there were two concurreat control groups of 70 mice and
each of these gave nearly the same low spontaneous rate of luug cumn
Use of the concurreat control data supports a conclusion that :

in the diet was related to the mcreaaed incidence of lung tumors in the‘
female test group mice. :

The Task Force of Past Presidents of the Societ? bf Toxicology nas discussed
the use of historical control data as fallows:

192




P e e ey -

o~ asc Presi&ents, 1c is unlikaiy :ﬁaz che,effacz notadfwichwaypetmechxﬂna:;f.ifl .
is a false posicive. '

v

Vils Senclusions

~ On the bésis of all available axicological data, Tox*cology Bran:hvhas L
determined that there is sufficienc evidence to conclude that, at a dosage leve.

of 1640 npm ia rhe diet for a lifetinme, cypermechrin exhibics a lov cncmgen*c
potential in female mice. :

The available data support nononcogenic NCEL's of 1.0 mg/sg day in z&e
dog (sne year study) and 150 ppm in the rac.
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